
STATE OF OHIO 
. . . 

DEPARTMENT OF TRANSPORTATION 

0 

0 

0 

0 

LOCATION MAP · 
LATITUDE: 39° 06' OJ" LONGITUDE: 84° 301 74" 

SCALE IN MILES 

0 . 0.5 . 1 

PORTION TO BE IMPROVED- ----__ --- -- -----

INTERSTATE HIGHWAY----------------�----

FEDERAL ROUTES _____ -_-____ - __ -_ --.---""" 

STA TEROUTES _________________ � -----

COUNTY & TOWNSHIP ROADS ____________ -----

OTHER ROADS _____ --- - - ----- --- ------

DESIGN DESIGNATION· · · I.R.-71 NORTHI.R.-71 SOUTH l.R.-71 SB 
OF TUNNEL OF TUNNEL RAMP£ 

CURRENT ADT f2016J . _____ _;_ ______ _ __ ...,. 72,120 

DESIGN YEARADT (2036)_------_--- ...,. --- 79,540. 

DESIGN HOVRLY VOLUME (2036); ___ .,..: ______ .;_ 7,950 

DIRECTIONAL DISTRIBUTION _____________ 55% 

TRUCKS (24 HOUR B&CJ _ - --- --- - -----. .,..: 14% 

DESIGN SPEED. � ___________ '- _ -__ -_ 55 MPH 

LEGAL SPEED __ --__ - -- --- - --- --- - 55 MPH 

DESIGN FUNCTIONAL CLASSIFICATION: 

URBAN INTERSTATE 

NHS PROJECT-------- YES 

DESIGN EXCEPTIONS 

NONE 

PLANS PREPARED BY: 

H:atch Mott 
· Ma<:IDonald 

IS01J CU:'ttl.M1> P/II:AWA.Y. ORn'£. SUitt 200, �. CHO A41J$, 
� (216) s:JS-:!M<l 

fAX; (216-) �2816 

ENGINEERS SEAL: 
ROADWAY 

ENGINEERS SEAL : 
STRUCTURAL 

259 - 346 . 
. 

SIGNED: fi<:!l� ... 
DA T£: · 70/2704 

ENGINEERS SEAL: 
· MECHANICAL 

. 65,110 

.71,810 

6,460 

.55% 

14% 

55 MPH 

55 MPH 

7,010 

7,730 

1�550 

!00% 

6% 

55 MPH 

55 MPH 

ENGINEERS SEAL: 
·LIGHTING 

787- 251 

SIGNED: �eef I. 1:41!;;� · 
BP-1.1 
BP-2.1 

DATE: 10/?V14 . BP-2.2 
ENGINEERS SEAL: 

ELECTRICAL 

421 - 554 

��G�JD:,�:f-/fr7.: 
-

-- . 

BP-2.5 
BP-3.1 
BP-S.! 
BP- 7.1 
BP-9. 1 

CB-4.2 

DM.;/,1 
DM-1.4 
DM-4.3 
DM:·4.4 

---------

HAM-71-1o34 

7-28-00 
. 7-19-13 
7-18-08 
7-19-13 

. 7-18-14 
7-19-03 
7-18-14 
7-19-13 

CITY OF CINCINNATI 

HAMIL TON COUNTY 

INDEX OF SHEETS: 

TITLE SHEET 
SCHEMA TIC PLAN 
TYPICAL SECTIONS 

. GENERAL NOTES 
MAINTENANCE .OF TRAFFIC 
GENERAL SUMMARY 
SUBSUMMARIES 
PLAN .;. J.R.- 71 
PLAN AND PROFILE- J.R.-71 · 
PLAN AND PROFILE - I.R. -71 RAMP E 
PLAN - PIKE AND E. FOURTH STREET 
PLAN AND PROFILE - L YTLE STREET 

. CROSS SECTIONS - J.R.-71 RAMP E 
CROSS SECTIONS .:. LYTLE STREET 

.1NTERSECTION DETAILS 
STORM SEWER PROFILES 
DRAINAGE DETAILS 

1 

2 - 3  
4- 13 
14 - 22, 20A 

23 - 58, 58A-J 

59 - 66 
6 7 - 80 

87 
82- 85 

86 - 87 
88 

89 
90 - 91 

92 - 93 
94 

95 
96 - 99 

100 - 109 
. 

PUMP STATION DETAILS 
WATER WORK 
MISCELLANEOUS DETAILS 

. TRAFFIC CONTROL 

1!0 - 137 
138 - 162 
163 - 174 
175- 186 
187 - 251 

UNDERGROUND UTILITIES 

TRAFFIC SURVEILLANCE 
LIGHTING 
LANDSCAPING 
STRUCTURES (20' AND OVERJ 

HAM-71-0134 
RIGHT-OF-WAY 
SOIL PROFILES 

252 - 258 

259 - 554,337A 
555 

·CONTACT BOTH SERVICES 
CALL TWO WORKING DAYS 

BEFORE YOU DIG ' 

tid 
CALL 

� 1-800-362-2764 . 

CTOLL FREEl·· 

OHIO UTILITIES PROTECTION SERVICE 
NON'-MEMBERS 

. MUST BE CALLED DIRECTLY . 

. OIL. & GAS PRODUCERS UNDERGROUND 
PROTECTION SERVICE CALL: 1-800-925-0988 

. . 

·STANDARD CONSTRUCTION DRAWINGS 
SUPPLEMENTAL 

SPECIFICATIONS 

MGS-1.1 7-19-13 HL�20.Jl l-!7-14 TC-41 . 30 10-18-13 MT-95.40 7-18-14 800 1-16-l 848 .. 4-18-14 

MGS-2.1 7-19-13 HL-30.f! l-17-14 TC...,41.40 10-18-13 MT-95.50 7-19-l 804 4-18-1 

MGS-3 ; 2 1.;18-:13 HL-30.2! 1-17-14 TC-41.41 10-18-13 MT-9 7.10 7-18-14 809 7-18-1 

MGS-4 . 1 7-19-13 HL-30.22 l-! 7-14 TC-47.50 10-18-13 MT-98.29 7-19-13 813 7-18-7 

MGS-4.3 l-18-13 HL-30.31 1-1 7-14 TC-42.20 !0-18-13 MT-99.20 7-19-l 818 4-18-1 

MGS-6.1 7-19-13 HL-40.10 J-1 7-14 TC-51./l 10-18-13 MT-99.30 7-19-l 821 4-20-1. 
HL-50.21 !-1 7-!4 TC-52.10 . l-1 7-14 MT-99.50 7-19"-l 832 1-17-1 

RM-2.1 · 7-19-03 HL-60.31 1-1 7-14 TC-52.20 10-18-13 MT-101.60 7-19-1 866 10-19..;1. 

. RM-4.2 4-18-14 TC-65.10 J-17-14 MT-101. 70 1-17-14 878 10-/8-;!. . 

7-18-13 RM-4.3 7-18-14 TC-9.30 1-1 7-14 TC-65.11 7-18-14 MT-101.90 7-18-14 902 12-31-l 

RM-4.4 7-18-14 TC-IS.l/5 10-18-13 TC-71.10 J-17-14 MT.;/02.10 7-18-14 904 4-18-1 

1-18-13 RM-4.5 7-18-14 TC-21.10 10-18-13 TC-72.20 7-18-14 MT-102.20 7-18-14 913- 7-18-1 
l-18�13 RM-'4.6 7-79-03 TC-2!.20 70-18-13 TC-83.10 l-17�14 MT-102.30 7-19-J 918 ·4-18-1 

. 7-!9-13 RM-5.1 . 7-18-14 TC-22.10 10-!8-13 TC-83.20 1-1 7-14 MT-105.10 7-19-l 921 
.4

-20-1. 
7-20-l TC-22.20 10-18-13 MT-170.10 . 7-19-1 992 4-18-1 -----

LA-1.1 10-15-10 TC-41.20 !0-18-13 MT-95.30 7-18-14 PCB-91 7-19-0 847 .. 4-18-14 

PROJECT DESCRIPTION 

REHABILITATE THE LYTLE TUNNEL (BRIDGE HAM-71-0134) 
BY REPLACING THE LIGHTING, VENT/LA TION SYSTEM, 
CONSTRUCTING NEW VENTILATION 'ROOM AND PERFORMING 
OTHER RELATED MAINTENANCE ITEMS. 

EARTH DISTURBED AREAS 

PROJECT EARTH DISTURBED AREA: 0.65 ACRES 

ESTIMATED CONTRACTOR EARTH DISTURBED AREA: !.00 ACRES 

NOTICE OF INTENT EARTH DISTURBED AREA: N/A.-
COMBINED SEWER 

LIMITED ACCESS 

THIS IMPROVEMENT IS ESPECIALLY DESIGNED FOR 
· THROUGH TRAFFIC AND HAS BEEN DECLARED A LIMITED 

ACCESS HIGHWAY OR FREEWAY BY ACTION OF THE 
DIRECTOR IN ACCORDANCE WITH THE PROVISIONS OF 
SECTION 5511.02 OF THE OHIO REVISED COD£. 

2013 SPECIFICATIONS 

THE STANDARD SPECIFICATIONS OF THE STAT£ .. OF 
OHIO, DEPARTMENT OF TRANSPORTATION, INCLUDING 
CHANGES AND SUPPLEMENTAL SPECIFICATIONS LISTED 
IN THE PROPOSAL SHALL GOVERN THIS IMPROVEMENT. 

I HEREBY APPROVETHESEPLANS AND DECLARE THAT 

THE MAKING OF THIS IMPROVEMENT WILL NOT REQUIRE 

THE CLOSING TO TRAFFIC OF THE HIGHWAY EXCEPT AS 

NOTED ON SHEETS 57,58, AND 58A-J, AND THAT 

PROVISIONS FOR THE MAINTENANCE AND SAFETY OF 

TRAFFIC WILL BE AS SET FORTH ON THE PLANS AND 

ESTIMATES. 
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, ---------------------------------------------------------------------------- , 

® 
P.I. sta. 119+14 .86 
6. = /5° 0 7' 59" (L TJ 
De = so 49' 17" 
R = 984 .25' 
T = /30 . 74' 
L = 259 .96' 
E = 8 .65'  
c = 259.2/' 

® 
P.I. sta. 123+06. 84 
6. = 43° 38' 4 7" (L TJ 
De = 8° 43' 55" 
R = 656. 17' 
T = 262. 76' 
L = 499 .85' 
E = 50 .65' 
c = 48 7 .85' 

@ 
P.I. sta. 126+49 . 4 7  
6. = 14° /0 ' 2 7" fL TJ 
De = 6° 45' 00" 
R = 848 . 83' 
T = 105 .53' 
L = 209 .99' 
E = 6.54'  
c = 209. 45' 

(£]) 
P.I.  sta. 12 7+91 . 44 
6. = 4° 46' 04" (L TJ 
De = 6° 21' 32" 
R = go/ .03' 
T = 37 .51' 
L = 74 . g8' 
E = 0 . 78' 
c = 74 . g6' 

@ 
P.I.  sta. 128+66 . 42 
6. = 4° 16' 30" (L TJ 
De = so 42' 00" 
R = 1, 005. 1g' 
T = 3 7.52' 
L = 75.00'  
E = 0 . 70 ' 
c = 74 .98' 

@ 
P.I .  sta. 12g+41 .41 
f'l = 3° 12' 36" (L TJ 
De = 4° 16' 48" 
R = 1,338 .6g' 
T = 3 7.51' 
L = 75.00'  
E = 0 .53' 
c = 74 . 9g' 

C£!) 
P.I .  sta. 130+16 .41 
f'l = 3° 0 7' 241/ (L TJ 
De = 4° og' 52" 
R = 1,3 75 .83' 
T = 3 7.51' 
L = 75. 00'  
E = 0 .51' 
c = 74 .99' 

(§) 
P.I .  sta. !3!+03 . gf 
6. = 2° 3 7' 311/ (L TJ 
De = 2° 3 7' 31" 
R = 2, 182. 4 7' 
T = 50 .01' 
L = /00 . 00'  
E = 0 .57' 
c = g9,g9' 

@ 
P.J. sta. 132+03 .gf 
6. = !0 52' 22" (L TJ 
De = 1° 52' 22" 
R = 3, osg.3g' 
T = 50 . 00' 
L = 100 . 00'  
E = 0 . 41' 
c = /00 . 00'  

§ 
P.I .  sta. 133+03 .90 
6. = 0 o 22' 33" (L TJ 
De = oo 22' 33" 
R = 15,244 . g 7' 
T = 50 . 00'  
L = 100 .00'  
E = 0 .08' 
c = 100 . 00'  

C .B .  = N 72° 48'  32" E C .B .  = N 43° 25' 10" E C .B .  = N 16° 13' 56" E C .B .  = N 6° 45' 40" E C .B. = N 2° 14' 23" E C .B .  = N 1° 30' 10" W C .B. = N 4° 40' 10 '' W C .B. = N 7° 32' 38" W C .B .  = N go 4 7' 34" W C . B. = N 10° 55' 02" W 

:L 0_ 
L() 
0 L() 
'"' 

IS COMPLETE. 

\ 

� 

§-. 4. EXISTING LANDSCAPING IS L OCA TED WITHIN L YTLE PARK. 
u 

@!) 
P.I. Sta. /34+2/.33 
6. = oo /8' 07" (RTJ 
De = oo /8' 07" 
R = 19, 080 .93' 
T = 50 . 00'  
L = /00 .00'  
E = 0 . 0 7' 

PROPOSED LANDSCAPING IS SHOWN ON THE LANDSCAPING SHEETS. 

(0) 
P.I .  sta. ll+g3 .83 
6. = goo 06' 02" (RTJ 
De = 204° 3 7' 40" 
R = 28 .00 
T = 28 .05' 
L = 44 . 03' 
E = 11. 63' 
c = 39 .63' 
C.B. = N 06° 55' 1 7" E 

® 
P.I. sta. 123+ 7g.3g 
6. = !5° 06' 38" (L TJ 
De = 17" 2 7' 50" 
R = 328 . 08'  
T = 43 .51' 
L = 86.52' 
E = 2 .87' 
c = 86 .27' 
C.B. = N 72o 4g' 11" E @) 
P.I.  Sta. 124+98 . 77 
6. = 39• 24' 22" (L TJ 
De = 26° 52' 04" 
R = 213.25' 
T = 76 . 3 7' 
L = 146 .67' 
E = 13 .26' 
c = 143 . 79' 

(@) 
P.I.  sta. 126+28 .23 
6. = 17" 05' 21" (L TJ 
De = !4° 33' 10" 
R = 393. 71' 
T = 59 . 15' 
L = 117.43' 
E = 4 . 42' 
c = 116 .99' 
C.B. = N 17" 15' 10" E C0J 
P.I.  Sta. 126+94 .34 
6. = 1° 09' 37" (L TJ 
De = r 22' 59" 
R = 776 . 04' 
T = 7.85' 
L = 15.69' 
E = 0 . 04' 
c = 15 .69' 

C .B. = N 45° 33' 42" E C .B. = N go 10 ' 25" E 

@ 
P.J. sta. 135+21 .33 
6. = 1° 2g' 56" (R TJ 
De = 1° 2g' 56" Q;R = 3,822.55' 

� T = 50 .00'  
"'- L = /00 . 00'  

E = 0 . 33' 
c = 100 .00'  
C.B.  = N 10° 03'  fg" W • 

S TRUC TURE NO. 

HAM-7!-0134 

(.j 
� " , ---0 Q_ " 0.-A 

\ lf'.x 0 

� �'\o>< 
� ��� 

t c5 't9 P.I.  S a. 12 7+3g. 71 U'\\<.5' 6. = 4° 33' 39" (L TJ � De = 6° 04' 52" � 0-'\ R = 942. 1g' 
T = 37 .52' 
L = 75.00'  
E = 0 . 75' 
c = 74 . g8'  
C.B. = N 6°  18' 50" E ([3) 
P . J. Sta. 128+14 .  70 
6. = 2° 44' 33" (L TJ 
De = 3° 39' 24" 
R = 1,566. 8g' 
T = 3 7.51' 
L = 75.00'  
E = 0 . 45' 
c = 74 . gg' 
C .B. = N 2° 39' 44" E 

� 

BASIS FOR BEARINGS: 

ALL BEARINGS SHOWN ARE FOR PROJECT USE ONL Y. 
THE BASIS OF BEARINGS SHOWN ON THE DESCRIBED 
PARCEL ARE BASED ON GRID NORTH AS RESOL VED BY 
RTK CPS OBSERVA TJONS TAKEN FROM THE ODO T  VRS 
SYSTEM DA TUM BASED ON, OHIO STA TE PLANE SOUTH, 
NAD83(CORSg6J AND ARE FOR THE DETERMINA TJON OF 
ANGLES ONL Y. ALL DISTANCES RECITED ARE GRID 

,DIS TANCES. a 
\ 0: 

� 
\ � \ � ci; 

ct. • � \� � 8 .-0)7 " -1- -2 ._, U'--A o�U'--A" � V) 

}! ��_A "cJ � 
V) 0� i;;\ Q. � \ � \ s\c· a.. �o" \ A �. 

@ 
P.I.  Sta. /13+03.3g 
6. = 8° 58' 4g" fRTJ 
De = 2° 2g' 41" 
R = 2,296 .59' 
T = 180 .35' 
L = 359. g5'  
E = 7. 0 7' 
c = 359 .58' 

([{]) 
P . J. sta. 123+55. 13 
6. = 80° 42' 00" (L TJ 
De = 8° 5 7' 21" 
R = 639. 76' 
T = 543 . 52' 
L = go1. 10'  
E = 1gg. 71' 
c = 828 . 44'  

a Cil. 

C.B. = N 4go 00' 281/ E @ 
P . J. Sta. 12 7+21.51 
6. = 1• 0 7' 33" fL TJ 
De = 6° 23' 20" 
R = 896.80'  
T = 8 .81' 
L = 17 .62' 
E = 0 . 04' 
c = 17 .62' 

C .B. = N 84° 52' 04" E C .B. = N s• 40' 14" E 

0 0 0 
STA .  12g+65 . 48, Efl SOUTHBOUND I.R . - 71 = STA .  6+60 . 11, f£ EAST  FOUR TH STREET 

STA .  131+7g. 78, Efl NOR THBOUND I.R. - 71 = STA .  7+/0 .2g, f£ EAST  FOUR TH STREET 

STA .  128+80 .33, Efl NOR THBOUND I.R. - 71 = STA .  128+52. 19, Efl RAMP E 

EJ) 
P.I.  sta. 12 7+6 7.84 
6. = 4° 18' OO" (L TJ  
De = 5° 44' 00" 
R = 999 .35' 
T = 37 .52' 
L = 75.00'  
E = 0 . 70'  
c = 74 .98 '  
C.B. = N so  5 7' 28" E @ 
P.I.  Sta. 128+42.83 
6. = 2° 31' 00" fL TJ 
De = 3° 21' 20" 
R = 1_70 7. 49' 
T = 3 7.51' 
L = 75.00'  
E = 0 . 41' 
c = 74 .99' 
C .B. = N 2° 32' 58" E 

\ 
\ 
\ I 

@ 

a Cil. 

P.I.  sta. 130+12. 13 
l'l = r 53' 46" rL n 
De = 3° 00' 00" 
R = 1,9og.86' 
T = 131.81' 
L = 263 .20' 
E = 4 .54' 
c = 263 . 00' 
C.B. = N 2° 3g' 25" W 8 
P.I.  Sta. 13/+68 .53 
6. = 1° 25' 00" (L TJ 
De = 2° 50' 00" 
R = 2, 022.20' 
T = 25.00' 
L = 50 .00'  
E = 0 . 15' 
c = 50 . 00'  
C .B. = N r 18 ' 48" W 

----
:..:1---Vl 

STA .  0+98 . g5, f£ PIKE STREET 

STA .  2+93.g7, f£ PIKE STREET = 14+34 .00, ff. L YTLE STREET 
STA .  4+44 . 69, f£ PIKE STREET = 8+5 7. 74, If EA ST FOUR TH STREET 

C8J 
P . J. sta. 132+18 .53 
f'l = 1° 05' 00" (L TJ 
De = 2° 10 ' 00" 
R = 2, 644 . 42' 
T = 25.00' 
L = 50 .00'  
E = 0 . 12' 
c = 50 . 00'  
C.B. = N so 33' 48" W CF3) 
P . J. Sta. 132+93.53 
l'l = 1• 40' 00" (L TJ 
De = 1° 40' 00" 
R = 3, 43 7. 75' 
T = 50 .00'  
L = /00 .00'  
E = 0 .36' 
c = /00 .00'  
C. B. = N go 56' 18" W 

(/fjg) 
P.I.  sta. 133+g3 .53 
6. = oo 20' 00" (L TJ 
De = oo 20' 0011 
R = 17, 188 . 74' 
T = 50 .00'  
L = 100 .00'  
E = 0 . 0 7' 
c = /00 .00'  
C.B. = N 10° 56' 18" W 8 
P.I.  Sta. 137+62. 73 
6. = oo 16' 23" (R TJ 
De = oo 16' 23" 
R = 20,983 .20' 
T = 50 .00'  
L = 100 .00'  
E = 0 . 06' 
c = /00 .00'  
C. B. = N 10° 58' 0 7" W 
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MO N U M E N T  T A B L E  M O N U M E N T  T A B L E 

PROJEC T MONUMENTS TO R/W MON. PROJEC T MONUMENTS TO R/W MON. 
Efl of INTERSTA TE 71 f. of PIKE 

0 
EXPEC TED EXPEC TED S' 

NOR THBOUND 
COORDINA TES (GRIDJ BE SET DURING TO BE STREET 

COORDINA TES (GRIDJ BE SET DURING TO BE f-
SEE SUR VEY CER TIFICA TION CONS TRUCTION lpJSTURBEC SEE SUR VEY CER TIFICA TION CONSTRUCTION DISTURBEL 

_jW <( W  f-LL 
STATION OFFSET NORTHING (Y) EASTING (Xl ELEV. (Zl MON. ASSY. REF. MON. R/W MON. DESCRIPTION STATION OFFSET NORTHING (Y) EASTING (Xl ELEV. (Zl MON. ASSY. REF. MON. R/W MON. DESCRIPTION n zz en O� N � w  
135+16.28 71. 40'  L T 40 7903 .288 7 1399760 .088 7 539 .0004 P T. #7 - MAGS 4+ 72 .44 58. 02' L T 40 7903.288 7 1399 760 .088 7 539 .0004 P T. #7 - MA GS O::: _j w0 <( 
135+ 78 .93 33 .81' R T  40 7985. 0302 1399851.2577  53 7. 7600 P T. #2 - MA GS 4+ 72 .44 64 . 05' R T  40 7985. 0302 1399851.2577 53 7. 7600 P T. #2 - MAGS r-J I U 

"v40 .66' L T 
VJ 

129+42.92 40 734 7.352 7  1399666. 1350 541. 7354 P T. #3 - MAGS 3+88 .95 469.88 '  L T  40 734 7.352 7 1399666 . 1350 541. 7354 P T. #3 - MA GS 
130+25. 77 59 .89' L T 40 7429 .3 796 1399844 .2770 542. 7247 P T. #4 - MA GS 3+46 . 13 278 .49' L T 40 7429 .3796 1399844 .2770 542. 7241 P T. #4 - MA GS 

0 

12 7+30 .95 145.92' L T 40 7158 .829 7 1399 750. 8965 542. 710 7 P T. #5 - !PINS 1+8 7.65 516 .82/ L T 40 7158 .829 7 1399 750.8965 542 . ll0 7 P T. #5 - !PINS :::J 

12 7+40. 70 19.30' R T  40 7145. 4848 1399915.8192 541.5665 P T. #6 - MAGS 0+98 .95 393. 79' L T 40 7145.4848 1399915.8192 541.5665 P T. #6 - MA GS 
_J-'.J _j <rGu 

138+12. 73 5 7. 43' L T 408236.0505 13996 78 . 9006 531.2153 P T. #7 - !PIN 4+ 72 .44 79.25' R T  408236.0505 13996 78 .9006 531.2753 P T. #7 - !PIN u�S: 
138+12. 73 5 7. 16' R T  408234 .534 7 1399826.9 718 528 .3408 P T. #8 - !PINS 4+ 72 .44 194 .24/  R T  408234 .534 7 1399826 .9 718 528 .3408 P T. #8 - !PINS 
125+12.39 18 .33' L T  406936.2430 1399828 .9 763 50 7. 7821 P T. #9 - MAGS 0+98 .95 589 . 74 ' L T 406936.2430 1399828 .9 763 50 7. 7821 P T. #9 - MA GS 
731+86.57  188 .64' R T  4 0  7678 .3735 14000 75.6880 539 .6434 P T. #70 - MA GS 3+56 .01 20 .09' R T  40 7618 .3135 14000 75.6880 539.6434 P T. #JO - MAGS 
130+04 .25 24 .04'  R T  40 7472 . 73 72 7399929 . 7880 539.2459 P T. #71- MA GS 2+80 .92 221 .44' L T 40 7412 . 13 72 /399929. /880 539.2459 P T. #ll- MA GS 

TO TAL CARRIED TO GENERAL SUMMAR Y  SHEET TO TAL CARRIED TO GENERAL SUMMARY  SHEET 

MO N U M E N T  T A B L E  MO N U M E N T  T A B L E z 
PROJEC T MONUMENTS TO R/W MON. PROJEC T MONUMENTS TO R/W MON. <( Efl of INTERSTA TE 71 

COORDINA TES (GRIDJ BE SET DURING EXPEC TED f. of L YTLE 
COORDINA TES (GRIDJ BE SET DURING EXPEC TED ...J 

SOUTHBOUND TO BE STREET TO BE 
SEE SUR VEY CER TIFICA TION CONSTRUCTION lpJSTURBEC SEE SUR VEY CER TIFICA TION CONSTRUCTION DIS TURBEL c.. 

STATION OFFSET NORTHING (Y) EASTING (Xl ELEV. (Z) MON. ASSY. REF. MON. R/W MON. DESCRIPTION STATION OFFSET NORTHING (Y) EASTING (Xl ELEV. (Zl MON. ASSY. REF. MON. R/W MON. DESCRIPTION (.) 
/33+25.34 40 .45/ L T 40 7903 .288 7 1399760 .088 7 539 .0004 P T. #7 - MAGS /3+8/. 79 480 .69' L T 40 7903.288 7 1399 760 .088 7 539 .0004 P T. #J - MAGS -
133+88 . /3 64 . 72' R T  40 7985. 0302 /399851.2577  53 7. 7600 P T. #2 - MA GS 14+34 .00 488 .91' L T  40 7985.0302 1399851.2577 53 7. 7600 P T. #2 - MA GS 1-
127+23.36 1 71 .45' L T 40 734 7.352 7  1399666 . 1350 541. 7354 P T. #3 - MAGS 11+ 79.39 248 .29' L T 40 734 7.3527 1399666 . 1350 541. 7354 P T. #3 - MA GS <( 
128+39 .46 4 .96/ L T 40 7429 .3796 1399844 .2770 542. 7241 P T. #4 - MAGS 71+93.82 77.27/ L T 40 7429 . 3 796 1399844 .2770 542. 7241 P T. #4 - MA GS :E 
125+46.59 34 .05' L T 40 7158 .829 7 /399 750. 8965 542 . 710 7  P T. #5 - !PINS /0+94 .24 266. 01' L T 40 7158 .829 7 1399 750.8965 542. l!O 7 P T. #5 - !PINS w 
125+92. 44 124 .27' R T  40 7145.4848 1399915.8192 541.5665 P T. #6 - MA GS 10+10 .38 144 .52/ L T 40 7145.4848 1399915.8192 541.5665 P T. #6 - MA GS :::1: 135+ 77.33 61. 74 /  L T 408236.0505 13996 78 . 9006 531.2153 P T. #7 - !PIN 14+34 .00 792.83' L T  408236.0505 13996 78 .9006 531.2753 P T. #7 - !PIN 
135+ 71.33 84.25' R T  408234 .534 7 1399826 .9 718 528 .3408 P T. #8 - !PINS 14+34 .00 698 .05' L T 408234.534 7 1399826 .9 718 528 .3408 P T. #8 - !PINS (.) 

0 123+99 .85 146.59' R T  406936.2430 1399828 .9 763 50 7. 7827 P T. #9 - MA GS 10+10 .38 342.02' L T 406936.2430 1399828 .9 763 50 7. 7821 P T. #9 - MA GS (/) 
['--

:t <D 7 >-1-

130+71. 09 �29.00'  RT 40 7678 .3735 14000 75.6880 539.6434 P T. #70 - MA GS 14+34 .00 67. 79' L T 40 7618 .3135 14000 75.6880 539.6434 P T. #70 - MAGS 
128+28 .69 80 .91' R T  40 7472. 73 72 1399929 . 7880 539.2459 P T. #!1- MA GS 72+12 .42 10 . 3 7/ R T  40 7412 . 13 72 1399929. 1880 539.2459 P T. #11- MA GS w 

TO TAL CARRIED TO GENERAL SUMMAR Y  SHEET TO TAL CARRIED TO GENERAL SUMMARY  SHEET z -
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0 MO N U M E N T  T A B L E  M O N U M E N T  T A B L E 1-
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PROJEC T MONUMENTS TO R/W MON. PROJEC T MONUMENTS TO R/W MON. z 
Efl of INTERSTA TE 71 

COORDINA TES (GRIDJ BE SET DURING EXPEC TED f. of EAST 4 TH 
COORDINA TES (GRIDJ BE SET DURING EXPECTED w 

RAMP //£// TO BE STREET TO BE (.) SEE SUR VEY CER TIFICA TION CONSTRUCTION lpJSTURBEC SEE SUR VEY CER TIFICA TION CONSTRUC TION DIS TURBEL 
N 
" STATION OFFSET NORTHING (Y) EASTING (Xl ELEV. (Z) MON. ASSY. REF. MON. R/W MON. DESCRIPTION STATION OFFSET NORTHING (Y) EASTING (Xl ELEV. (Zl MON. ASSY. REF. MON. R/W MON. DESCRIPTION ;2 

126+86.50 59 .51' L T  40 7903 .288 7 1399760 .088 7 539 .0004 P T. #7 - MA GS 8+03 .43 329.94'  L T  40 7903.288 7 1399 760 .088 7 539 .0004 P T. #J - MAGS 
c 126+86.50 16 7. 76' L T 40 7985. 0302 /399851.2577  53 7. 7600 P T. #2 - MA GS 8+5 7. 74 338 .27' L T 40 7985. 0302 1399851.2577 53 7. 7600 P T. #2 - MAGS 
0' 

0 u 

('J 
0 

126+86.50 1253.60'  L T 40 734 7.352 7  1399666 . 1350 541. 7354 P T. #3 - MAGS 5+99.35 50 .46' R T  40734 7.352 7 1399666 . 1350 541. 7354 P T. #3 - MA GS 
126+86.50 89 .93' L T 40 7429 .3796 1399844 .2770 542. 7247 P T. #4 - MA GS 5+99.35 95. 42' R T  40 7429 .3796 1399844 .2770 542. 7241 P T. #4 - MA GS 

0 
OJ 126+86.50 /47.28' L T 40 7158 .829 7 /399 750. 8965 542. 110 7 P T. #5 - !PINS 5+99.35 251.21' R T  40 7158 .829 7 /399 750 .8965 542. l!O 7 P T. #5 - !PINS 
C) 
IJJ 

126+86.50 23 . 77' R T  40 7145.4848 1399915.8192 541.5665 P T. #6 - MA GS 5+99.35 363.22/ RT 40 7145.4848 1399915.8192 541.5665 P T. #6 - MA GS 
<D 
C'-J 126+86.50 1375.54' L T 408236.0505 13996 78 . 9006 531.2153 P T. #7 - !PIN 8+5 7. 74 642.20'  L T  408236.0505 13996 78 .9006 531.2753 P T. #7 - !PIN 
r---
co 126+86.50 '228 . 49' L T 408234 .534 7 1399826.9 718 528 .3408 P T. #8 - !PINS 8+5 7. 74 54 7.52' L T 408234.534 7 1399826 .9 718 528 .3408 P T. #8 - !PINS 
/ 
v 124+98 .00 23.28' R T  406936.2430 7399828 .9 763 50 7. 7827 P T. #9 - MAGS 5+99.35 4 74. 72' R T  406936.2430 1399828 .9 763 50 7. 7821 P T. #9 - MA GS 
co 
co 

126+86.50 ll0 .21' RT  40 7678 .3735 14000 75.6880 539.6434 P T. #70 - MA GS 8+5 7. 74 88 .90'  R T  40 7618 .3/35 14000 75.6880 539.6434 P T. #10 - MAGS � 
N 

r;;; 
E 

126+86.50 3 .39/ L T 40 7472. 73 72 7399929 . 7880 539.2459 P T. #!1- MA GS 6+34 .48 161.27' R T  40 7412 . 13 72 /399929. 1880 539.2459 P T. #11- MA GS M 
TO TAL CARRIED TO GENERAL SUMMAR Y  SHEET TO TAL CARRIED TO GENERAL SUMMAR Y  SHEET 0 
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NO TES: 
PLA TS AND INFORMA TION USED TO ESTABLISH r£. AND liJ.. ALIGNMENTS 

0 
I 

1. ALL COORDINA TES SHOWN HEREON ARE GRID VAL UES. NO SCALE FA C TOR lJ John C .  Symmes Subdivision, Deed Book 1, Page 458 ,.. 
,.... 

WAS ESTABLISHED FOR THIS PROJEC T. 2J Henry Olmstead Subdivision, Deed Book 105, Page 496 I ::::: 
0 
c 
2 
X 
Q) 

/ 

E 

2. NO MONUMENTS ARE TO BE SET AFTER CONSTRUC TION IS COMPLETE. 3J William Thomas Subdivision, Deed Book 47, Page 284 
:E 

3. CITY SURFA CE STREET CENTERLINES WERE ESTABLISHED B Y  //SPLITTING CURBS" 4J Martin Baum Heirs Subdivision, Deed Book 76. Page 99 
<( 

TO ESTABLISH f. ALIGNMENT. 51 City of Cincinnati Ordnance No. 1838 (fast Fourth StreetJ 
:::1: 6J ODO T  R/W Plan for Northeast Expressway HAM- 71-0 .93, doted 3-8-1967 
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E XI S T I N G  T Y P I C A L  S E C T I O N  - I . R , - 71 S O U T H B O U N D  

STA . 125+42 . 12 TO ST.LI. 129-"-54. 72 = 412.60 F T  

* SUI'E!IHEVA TJON VM?!ES /!?OM 5.30/t TO S.bCJ/t 
FfWA1 S !A . 125+42. i2 7 0 57 A .  129+54 .l2 

;r;J: SHOUL DER CROSS SL OPE VARIES FROM 8.0 0 %  TO 5.503: 

FFIOA1 STA . 125+42.12 TO ST.Li. 129-"-54.72 

fi}_ I.R.- 71 SOUTHBOUND fi}_ RAMP E fi}_ I.R . - 71 NOR THBOUND 

E XI S T I N G  T Y P I C A L  S E C T I ON - I . R , - 71 R AMP E 

S T;J. !27'+10 . 45 TO S TA .  !31-'-41. 99 = 431. 54 F T  

U . R . -7i NOH THBOUND S TA TJONJNGJ 

* SIJPF'RFI FV.LI TTON 'IA R!FS FROM 6 . 36% TO 4 . 88/{ 

f-h'OM SIA . i21+10 . 4!:J !0 SIA . iJ/+41. 99 

E XI S T I N G  T Y P I C A L  S E C T I O N  - I . R , - 71 N O R T H B O U N D  

S TA .  127+10 . 45 TO S TA .  131+41.99 = 431. 54 F T  

* Sl-WUL CER CROSS SL OPE VARIES FROM 6.67% TO 4. 78X 

FROM S TA .  1?7'+10 . 45 TO S TA .  131+4!. 99 
** SU!-'th'Ut.VA IJON VA h'icS f-h'OM EUU% 10 4JU% 

FROM S TA .  127+!0 . 45 TO S TA .  131+4!. 99 

EXISTING I EGEND PROPOSED L EGEND 

i.S" A SPHA L T CONCRE TE SURfA CE COURSE 

I. 75" A SPHA L T CONCRE TE !N TERMEDIA TE COURSE 

1? . /?" ArTIJM!NO/JS A C7U?n;A Tl Rk')f 

9 . 8" A GGREG.Li TE BLISE 

6" PIPE U!vDEPDRMN 

EXIS TING CONCRETE BA RRIER 

1.25" A SP.I-fA L T CONCRETE SURF.!J, CE COUF?SE 

2" A SPl-fA L T CONCRETE SURFtCE COUF?SE 

8" POR TL A ND CEMEN T CONCHETE BA SE 

6" SUBBA SE 

CONCRETE CURB 

5" CONCRE TE SIDEWA L l\  

NOTES: 

1. SUPERELEVA TION RA TES AND SHOULDER CROSS SL OPES 
WERE DETERMINED FROM EXISTING PLANS. 

10" CONCR/IC S[{)CWLI.! K 

4'1 DR Y FIRE PIPE 

12" PIPE UNDU?DRA IN 

2.5" A SPHLIL T CONCRETE IN TERMEDIA TE COURSE 

6" R! TUM!NOUS M�r?RFCA TF RA SF 

VARIA BL E DEP TH A GGREGA TE BLISE 

Y A SPHA L T CONCRE TE JN TER/viEDIA TE COURSE 

Y SJ TUivf!NOUS A GGF?EGA TE BA SE 

6" !J, GCRFCA Tl RA SF 

POROUS BA CKFIL L 

4" PL A IN CONCRE TE PA VDJEN T 

0 
0 
0 
0 
® 
® 
0 
0 
® 
® 
® 
@ 
@ 
@ 

ITEM 202 - P A VEMENT REMO VED 

ITEM 202 - WALK REMO VED 

ITEM 202 - CURB REMO VED 

ITEM 203 - EXCA VA TION 

ITEM 202 - 2/1 WEARING COURSE REMO VED 

ITEM 441 - 2/1 ASPHAL T CONCRETE SURfA CE COURSE, TYPE 1, (448), 
PG64-22 
ITEM 40 7 - TA CK COA T, 702. 13 (0 . 0 75 GAL/SYJ 

ITEM 305 - 8/1 CONCRETE BASE, CLASS OC1 

ITEM 304 - 6// A GGREGA TE BASE 

ITEM 204 - SUBGRADE COMPA C TION 

ITEM 609 - CURB, MISC. :  6// CITY OF CINCINNA TI TYPE B-1 BA TTERED 

ITEM 659 - SEEDING AND MUL CHING 

ITEM 608 - 511 CONCRETE WALK, AS PER PLAN 

ITEM 451 - 8/1 REINFORCED CONCRETE PA VEMENT, 
CLASS OCT, AS PER PLAN 

@) ITEM 203 - EMBANKMENT, AS PER PLAN, TYPE 4 PERENNIAL MIX 

@) ITEM 609 - CURB, MISC. :  6// CITY OF CINCINNA TI TYPE S-1 BA TTERED 

@ ITEM 638 - WA TER WORK, MISC.: STANDPIPE DEMOLI TION 

@ ITEM 204 - PROOF ROLLING 

@ ITEM 202 - CONCRETE BARRIER REMO VED 

@ ITEM 638 - WA TER WORK MISC . :  STANDPIPE CONSTRUCTION 

@ ITEM 622 - CONCRETE BARRIER, SINGLE SL OPE, TYPE D, 
AS PER PLAN 

@ ITEM 442 - ASPHAL T CONCRETE SURFA CE COURSE, 12.5  MM, 
TYPE A f448J - Y, AS PER PLAN 

© ITEM 622 - BARRIER TRANSITION, AS PER PLAN 

@J ITEM 304 - 12" AGGREGA TE BASE 

@ ITEM 442 -ASPHAL T CONCRETE SURFA CE COURSE, 12 .5  MM, 
TYPE A (448J - 4//, AS PER PLAN 

@ ITEM 40 7 - TA CK COA T (0.0 75 GAL/SYJ 

@ ITEM 302 - 6// ASPHAL T CONCRETE BASE, PG64-22 

@ ITEM 304 - A GGREGA TE BASE fDEP TH VARIESJ 

@ ITEM 609 - 6/1 CURB, TYPE 6 

® NO T USED 

® ITEM 442 - ASPHAL T CONCRETE SURFA CE COURSE, 12 .5 MM, 
TYPE A (448) - 4 .25//, AS PER PLAN 

@ NO T USED 

@ ITEM 530 - SPECIAL - STRUC TURE, MISC.: FIRE RESISTANT 
COA TING SYSTEM - WALL  INSTALLA TION 

@) ITEM 530 - SPECIAL - STRUC TURE, MISC.: FIRE RESISTANT 
COA TING SYSTEM - CEILING INSTALLA TION 
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fj I.R.-71 SOUT.HBOUND 

I 
llf I.R.-7! NORTHBOUND 

I 
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1 �1-L __ r- _________________________________________ -----__ -----_ -----_ -----__ -----_ "1 II 

NO TES: 

I I . R.-77 SOUTHBOUND TUNNEL I : : : (L OO!IJNG NOHTH) 
I 1' 

I I _1 I I II : i _ 

_r :! --I�R �--i; -58 -RA
-1�? -i -T-wl�liL- -

To --THIRD-s 7-"R£[7---:-_rr:--------------------------T.F?�--i!-r-!oirrHao!iiv��- rZiiiiv£Z--------------------------_: __ _r-,�: 
i : :I (L 00kJNG NORTH) : : (L OO!IING NORTHJ : 
13'-3" 39'-0" 

/' 
4

J 1 I I I 

- �� : : I 
___..;. '-O .:._ I 

0'-5" 19'-0" '-4': : T-5" T-0" 39'-0" T-3" I I--
-= '-o;_ 

E XI S T I N G  T Y P I C A L  S E C T I O N  - L R . - 7 1 S O U T H B O U N D ,  R A MP E, A N D  L R . - 71 N O R T H B O U N D  

I.R.- 71 SOU THBOUND S TA .  729+54.72 TO S TA .  733+57.77"' 403.05 F T  

.RA MP E STA . 737+4/.99 TO STA . !35+66.97:: 424.92 FT 

I.R. - 77 lvOR THBOUND S TA .  737+47.99 TO S TA .  !35+66.97 - 424.92 F T  

* SUPEREL EV;1 T!O/v V.1RIES FRO!'vf 5.60% TO 0.22% 
FRO/vi S TA .  729+54.72 TO S TA .  733+57.77 

** SUPEREL EVA T!Oiv VA RIES FROM /7.88% TO 0.23% 
FROM S T.�. 73!+47.99 TO S TA .  135+66.97 

* * *  SUPEREL EVA T!Oiv VA RIES FROM 4.83% TO 0.6/% 
FROM ST.ij. 737+41.99 TO STA . 135+66.97 

*+ SHOUL DER CROSS SL OPE VARIES FROM 5.50}t TO 0.50% 
FROM S/ij. 729+54.72 TO STA . 733+57.7? 

*++ SHOULDER CROSS SL OPE VARIES FROM 4.78% TO 0.33% 
FROM S TA .  73!+47.99 TO S TA .  135+66.97 

1. FOR TYPICAL SECTION LEGEND, SEE SHEET 4 
2. SUPERELEVA TION RA TES AND SHOULDER CROSS SL OPES 

WERE DETERMINED FROM EXISTING PLANS. 
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/§_ I.R. - 77 SOUTHBOUND 

I I ;======================================================================================:;-! I I '  I :1 1 
II ll 

:: j: 11 __ _1-1�------------------------------------------------------------------------- -,--j-
______.I 

I I.R. - 71 SOUTHBOUND TUNNEL I 1 : : (L OOKING NOR TH) : I 
I 
I 
I 
I 43'-311 

=======!=--

-------------------------------------------------------------- -
------- --------

2 

---;' 
�� (§_I 

P R O P O S E D  T Y P I C A L  S E C T I O N  - I . R . - 7 1 S O U T H B O U N D  

STA .  125+42. 12 TO STA .  129+54. 72 = 412.60 FT 

++ NEW PA VEMENT SHALL MA TCH EXISTING SUPERELEVA TIONS. 
REFER TO SHEETS 68 AND 7/ FOR NEW PA VEMENT AND BARRIER 
STA TION RANGES RESPEC T/VEL Y. 

I I I I I I 
+I 

22 

P R O P O S E D  T Y P I C A L  S E C T I O N  - I . R . - 71 R AM P  E 

STA .  12 7+10.45 TO STA .  131+41.99 = 431. 54 FT 
U.R. - 71 NORTHBOUND STA TIONINGJ 

++ NEW PA VEMENT SHALL MA TCH EXISTING SUPERELEVA TIONS. 
REFER TO SHEETS 68 AND 77 FOR NEW PA VEMENT AND BARRIER 
STA TION RANGES RESPECTIVEL Y. 

** FROM STA .  730+46. 00 TO 131+47.99 U.R. - 71 NOR THBOUND STA TIONINGJ 

P R O P O S E D  T Y P I C A L  S E C T I O N  - I . R o - 7 1 N O R T H B O U N D  

STA .  127+10. 45 TO STA .  131+41 .99 = 431.54 FT 

++ NEW PA VEMENT SHALL MA TCH EXISTING SUPERELEVA TIONS. 
REFER TO SHEETS 68 AND 77 FOR NEW PA VEMENT AND BARRIER 
STA TION RANGES RESPEC T/VEL Y. 

** FROM STA .  730+46. 00 TO 731+47.99 

NO TES: 

' I c{ \..! 
21 r @ 

1. HEIGHT OF BARRIER WILL BE REDUCED IN AREAS OF DOORS, HYDRANTS, 
AND FAN EXHA USTS. BARRIER WILL VAR Y  FROM 811 TO 1011 THICK IN THE L OCA TION 
OF DOORS TO MA TCH EXISTING ELEVA TIONS. REFER TO SHEETS 154- !6! 
FOR BARRIER DETAILS AND SHEET 77 TO 77 FOR STA TION RANGES. 

2. FOR TYPICAL SECTION LEGEND, SEE SHEET 4 
3. SUPERELEVA TION RA TES AND SHOULDER CROSS SL OPES 

WERE DETERMINED FROM EXISTING PLANS. 
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!§. I.R . - 71 SOUTHBOUND I !§. I.R . - 71 NOR THBOUND I 
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3 *** 

I.R. - 71 SOUTHBOUND TUNNEL 1 :: 
(L OOKING NOR TH) : -, I I :: i _ _r : - -

I
�R �-

-i
1
-sa -RA

-MP -i -iuNNEL-7-o- -Tfl1-o -sTREET--il _ry -,_-----------------------------
_
---------------------------------------------- __ s--��: 

I I I (L OOKING NORTH) I I I.R. 71 NOR THBOUND TUNNEL 

: :I I (L OOKING NOR TH) 
3 *+ 

I i 
23'-5" 13 '  3" 

22 

-==1==== 

--------------- ----- --------
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\E (§_) 

P R O P O S E D  T Y P I C A L  S E C T I O N  - L R . - 71 S O U T H B O U N D , R AM P  E, A N D  L R . - 7 1 N O R T H B O U N D  

I.R. - 71 SOUTHBOUND STA .  129+54 . 72 TO STA .  133+5 7. 77  = 403 .05 FT 
RAMP E STA .  131+41 .99 TO STA .  135+66.91 = 424 .92 FT 
I.R. - 71 NORTHBOUND STA .  131+41 .99 TO STA .  135+66 .91 = 424 .92 FT 

++ NEW PA VEMENT SHALL MA TCH EXISTING SUPERELEVA TIONS. 
REFER TO SHEETS 68 AND 71 FOR NEW PA VEMENT AND BARRIER 
STA TION RANGES RESPEC TIVEL Y. 

** FROM STA .  132+34 . 00 TO STA .  133+26. 00 U.R. -71 NOR THBOUND TUNNELJ 

45'-4" 

*+ FROM STA .  131+88 . 00 TO STA .  133+26. 00 U.R. - 71 RAMP E TUNNEL , I.R . - 71 NOR THBOUND STA TIONING} 
*** FROM STA .  129+99 .25 TO STA .  130+89. 75 U.R. - 71 SOUTHBOUND TUNNELJ 

NO TES: 

34 ** 

_ _  J-1-'1 
I 
I 
I 
I 
I 

_______ I 

1. HEIGHT OF BARRIER WILL BE REDUCED IN AREAS OF DOORS, HYDRANTS, 
AND FAN EXHA USTS. BARRIER WILL VAR Y  FROM 8" TO 10" THICK IN THE L OCA TION 
OF DOORS TO MA TCH EXISTING ELEVA TIONS. REFER TO SHEETS 154- 161 
FOR BARRIER DETAILS AND SHEET 71 TO 77 FOR STA TION RANGES. 

2. FOR TYPICAL SECTION LEGEND, SEE SHEET 4 
3. SUPERELEVA TION RA TES AND SHOULDER CROSS SL OPES 

WERE DETERMINED FROM EXISTING PLANS. 
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�-EXISTING RETAINING 
, 
I WALL  I ;--VARIES + 

I VARIES * 36'-0// 

P R O P O S E D  T Y P I C A L  S E C T I O N  - I . R . - 7 1 S O U T H B O U N D  

I.R. - 71 SOUTHBOUND STA .  133+28 . 71 TO 133+38 . 71 =TO FT 

* FROM STA .  133+28 . 71 TO 133+38 . 71 =8 FT TO 9 FT 
+ FROM STA .  133+28 . 71 TO 133+38 . 71 = 3 .85 FT TO 2 FT 

1,- EXISTING PETAJNJNG : I W.ALL 
'I 

E XI S T I N G  T Y P I C A L  S E C T I O N  - I . R . - 7 1 S O U T H B O U N D  

!.R.-11 SOUTHBOUND S/.4. 733+28.77 TO 733+38.77 =10FT 

*FROM STA. !33+28.1! TO /33+38 . 11 = 8FT TO 9 f:"T 
**FROM STA. !33+28. 7! TO 133+38. 71 = 1.36X TO 0.53:s 

NO TES: 

!. FOR TYPICAL SECTION LEGEND, SEE SHEET 4 
2. FOR PLAN VIEW OF BARRIER TRANSITIONS, SEE SHEET !5 7 

If}. 58 I.R. - 71 

I 

P R O P O S E D  B A R R I E R  W A L L  D E T A I L  - S . B .  I .R. - 7 1 & R A MP E 

I.R . - 71 SOUTHBOUND STA .  133+54 .20 TO STA .  133+65. 73 = 11.53 FT 
RAMP E STA .  135+49 .59 TO STA .  135+56.59 (NOR THBOUND STA TIONINGJ = 7 FT 

DIM. A FROM 58 STA .  133+54 .20 TO STA .  133+65. 73 = 0 . 6 7  FT TO 0 FT 
DIM. 8 FROM 58 STA .  133+54 .20 TO STA .  133+65. 73 = 5.20 FT TO 5 .87 FT 
DIM. C FROM NB STA .  /35+49 .59 TO STA .  135+56 .59 = 1 .83 FT TO 3 . 02 FT 

DIM. D FROM NB STA .  135+49. 59 TO STA .  /35+56. 59 = 1. 75 FT TO 0 FT 

fil S D  J.R. -7! 

58 IX - 71 V.4.R!ES RA.\JP E 
9'-6" TO 

VARIES * * *  

E XI S T I N G  B A R R I E R  W A L L  D E T A I L  - S , B ,  I.R, - 71 & R A MP E 

l.R.-71 SOUTHBOUND STA. 133+54.20 TO STA. 133+65.73 = 71.53 FT 
RAMP E STA. 135+49. 59 TO STA. 135+56 . 59 (NORTHBOUND STAT!ON!NCJ = 6.97 FT 

* FROlvf!vR STA. 135149.59 TO STA. 735156 . 5.9 = o;;; TO 0 . 8% 
** FFWM SB STA. 1.33+54.20 TO STA. 133+65. 7.3 = 5. 98 f:"T TO 5 . 87 FT 

*** FPOM !VB STA. 135+49.59 TO STA. 135+56.59 = 3.47 FT TO 3.02 FT 
+FRO/vi SB STA. 133+54 . 20 TO STA. 733+65. 73 = -O . i6X TO 0 . 05% 

VARIES * ----, 

36'-0// \ 

5 

P R O P O S E D  T Y P I C A L  S E C T I O N  - I.R. - 7 1 N O R T H B O U N D  

I.R. - 71 NOR THBOUND STA .  135+93 . 72 TO 136+0 7. 72 =14 FT 

* FROM STA .  135+93. 72 TO 136+0 7. 72 = 1 .5' TO 0' 
** FROM STA .  135+93 . 72 TO 136+0 7. 72 = 0 .5' TO 2' 

VARIES *� \ 
36'-0'' \ 

EXI S T IN G  T Y P I C A L  S E C T I O N  - I .R . - 7 1 N O R T H B O U N D  

J.R.- 71 NOHTHBOUND STA. 135+93. 72 TO 136 + 0 7. 72 =74FT 

* FROM STA. 135+93. 72 TO 136+0 7 . 12 = 0' TO 2' 

* *  FROivf STA. 135+93. 72 TO 136 + 0  7. 72 = 1.5/X TO 1.88% 
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NO TES: 

I. FOR TYPICAL SECTION LEGEND, SEE SHEET 4 
2.  FOR PL AN VIEW OF BARRIER TRANSITIONS, SEE SHEET 15 7 

!§. NB I.R. - 71 

I 
RAMP E VARIES I.R. - 71 NB 

8 '-91/ TO 
2/- 71/ 

DIM. A----, DIM. Bi 1-DIM. C 

2/ r MATCH EX. � r-__1__ \ �MATCH EX. 

���r- � )-� 
B A R R I E R  W A L L  D E T A I L  - N . B .  L R . - 71 & R AM P  E 

RAMP E STA. 135+63 .50 TO STA. 135+83 .50 (NOR THBOUND STA TIONINGJ = 20 FT 
I.R . - 71 NORTHBOUND STA. 135+66 .91 TO STA. 135+83. 50 = 16 . 59 FT 

DIM. A FROM STA. /35+63 . 50 TO 135+83 .50 = 0 . 6 7  FT TO 0 FT 
DIM. B FROM STA. 135+63 . 50 TO 135+83 .50 = 5.82 FT TO 5 .21 FT 

DIM. C FROM STA. 135+66.91 TO STA. 135+83. 50 = 0 . 75 FT TO -2 .61 FT 

/§_ N B  J Jl. li 

I 
RAMP E

, 
VARIES l.R. -71 NB 

8'-9" TO 

VAH!ES ** 
2 '- 7 " 1 1- VA.R!ES *** 

-------+----�Y--

B A R R I E R  W A L L  D E T A I L  - N . B .  L R . - 7 1 & R A MP E 

RfJMP E STA. 135+63.50 TO STA. 735+83.50 /NORTHBOUND S TA T!ONJNGJ 
I.R.-7! NORT/-IBOUND STA. !35+66.91 TO STA. !35+83.50 

* F.ROM STA. /35+63. 50 TO STA. 135+83.50 :::: 4 . 3% TO -!.4% 
** FROM ST.!,. 735+63.50 TO SD. /35+83.50 :::: 6. 50 FT TO 52! FT 

*** FROU STA. !35+66.91 TO STA. !35+83.50 :::: 2.47 IT TO -2.61 IT 
+ FROM STJ. 735+66.91 TO STA. 135+83. 50 :::: 2.2% TO -2.1% 

,.. 
...... 

a: 
0 

-

(/) 
z 
0 

1-
(.) 
w 
(/) 

...J 
<( 
(.) 

c. 
> 
1-

..q 
M 

0 

,.. 
I 

,.. 
...... 



2 
n 

<D 
0 

u=, 
n 

c 
v 

D 

I' 
0 
0 
>
C) 
ll'J 
<D 
C'J 
I' 
co 
/ 
-q
co 
co 
N 

r;;, 
E 

D 
/ 
0 
r-� 

;'!:: 
'g 
i7 ::::: 

0 
c 
2 
X 
Q) 

/ 

E 
� 
/ 
0 
c 

-- �--- ----- - - -

4 

NO TES: 

- - - - - - - - -- !§. I.R. - 71 I RAMP E 

��[�.otf����'= ,_,_'_,_',�,'- ,�������·��11���� � ���1� 
�67� •�•� ! �67� 

� 
� ·: 14 12 

I� 1-- f I I I 1 .IJ 
: y : : : : : ,z)0 �� � � �  0 

P R O P O S E D  S E C T I O N  - L R , - 7 1  R A MP E 

STA .  125+21.80 TO STA .  125+61.90 = 40 . 10 FT 

E XI S T I N G  S E C T I O N  - L R , - 7 1  R A MP E 

!§. !R.-71 I RAMP E 

1. FOR TYPICAL SECTION LEGEND, SEE SHEET4 

w 

c.. 

:E 
<( 
a: 

,.. 
,...... 

I 
0 

a: 
0 

-

(/) 
z 
0 

1-
(.) 
w 
(/) 

...J 
<( 
(.) 

c.. 
> 
1-

,.. 
I 

,.. 
,...... 

I 



�J 

/ 

8 0 ' � 

;'!:: (0 c "" 
::::: 

0 
c 
(]) 

X 
Q) 

E 
E 
/ o• c :oc 
0 5 5 0. 
u 

NO TES: 
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f. CONSTRUCTION L YTLE STREET 

11 22.2' 

3 21'± 
9'± 9'± ® ($ EXISTING WALL -,,

, ' "' I 
I I 

I 

SEE TABLE 

1l • 

1/SilPROFILE GRADE ? I b============-=�==��====�E 
=
TAB

�
L E�

JI
���������

-..1...____, I - - - - - - - - - - - - - - - - - - - - - .  
l , � J r L  J r L 

� 

8 � 6 7 

F U L L  D E P T H  R E P L A C E ME N T  S E C T I O N  - L Y T L E  S T R E E T  

STA .  12+09.81 TO STA .  14+19 .22 :::: 209 .41 FT 

lj; CONS TRUC TION L Y TL E  S TREE T 

22 . 2 '  
2/':i 

EXIS TING lYA L L -,, ' ... 

EX. R/W 

I I 
I 
I 
I 

EX. R/W 

J I 

I . 5 . 5 �  " 1 1 ��9�����9� �� - - - - - - - - - - - - - - - - _ l  Vi4 9Tc-i /-v:·��:.tF (,F!A DE 
· · - - - - - - - - - - - - - - - - - - - - - - - - - - ·  L - - - -� - - - - - _; :__ = = = = = - -� 7 ' - L �  == == == == == == ___: : 

I 
I 
I 

· -.-=._ I 1 : I c · c c • c c =!-- - C -+ C i = = = = = = = = = = = :=J  
� � � J · L 
EXI S T I N G  N O R MA L S E C T I O N  - L Y T L E  S T R E E T  

S TA .  12+ 09 . 8! TO S TA .  14 + !9 . 22 

STREET 
L YTLE 
L YTLE 
L YTLE 
L YTLE 

TABLE 
CROSS SLOPE 

STA. (%) 
12+09.81 2.33 
12+25.00 2.00 
12+50.00 2.00 
12+75. 00 2.00 

1. FOR TYPICAL SECTION LEGEND, SEE SHEET 4 L YTLE 13+00.00 2.00 2. REFERENCE INTERSEC TION DETAIL ON SHEET 94 L YTLE 13+25.00 2.00 
L YTLE 13+50.00 2.00 
L YTLE 1 3+75. 00 2.00 
L YTLE 1 4 +00.00 SEE NOTE 2  
L YTLE 1 4 +1 9.22 SEE NOTE 2  
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NO TES: 

1. FOR TYPICAL SEC TION LEGEND, SEE SHEET 4 

EX. R/W 
I 

3 
16 

ff_ CONSTRUC TION PIKE STREET EX. R/W 
TO ' 5' I 15 ':t 14 . "'":t I 14 . 4'::!: ) 

t:: .... =======-r--=======;:;:

�

zr�/:��M�A;;!;;;:;;:;;;���J
c

�
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=

A vEMEN 

_ v,, m£s _ I _ _ _ _ _ _ _ _ _ = = = l _ _ _ _  _ 

�,£9ll = == = =�== --= =f= JL- -
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-
- -

2 
/3 

7 5 
6 

R E S U R F A C I N G  S E C T I O N  - P I K E  S T R E E T  

STA .  3+17 .61 TO STA .  4+36.63 = !!9 . 02 FT 

3 
II ff_ CONSTRUC TION PIKE STREET EX. R/W EX. R/W 

I 14 . 4'::!: TO '  5 '  I 15 ':t 74 . 5 ':t I 

l . v,lRf£5 I I t::==::=:::::==r=����� = =' = - - = = = ==='- ,  = = = = = = = = = = = = � - - - - -
JL � f =--c = = = =- Jt 

2 
/3 

SAWCUT EXISTING 
9 8 4 1 7 6 PA VEMENT 

8 

F U L L  D E P T H  R E P L A C E ME N T  S E C T I O N  - P I K E  S T R E E T 

STA .  2+69 .60 TO STA .  3+17 .61 = 48 .0 1  FT 

* - SEE SHEET 94 FOR INTERSECTION DETAIL . 

EX. R/W K) ff_ CONS TPUCTJON PIKE S TREE T EX. R/W 
I I 74 . 4 ':t l�j 15 ,  i 15 , I 11 . 3 < 

_ _ _ _ _  r = = = _ _ _ _ _ _ r VARI£ ', • ,� VA RIES • I _ _
_ _ _ _ = = = = =  J _ _ _ _  _ I - - - - - - - . e=  =-- � T=t= � - - - - - -

1 Jt I I l i JL d) � � � 
E XI S T I N G  N O R MA L S E C T I O N  - P I K E  S T R E E T  
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NO TES: 
I. FOR TYPICA L SECTION L EGEND, SEE SHEE T 4 
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:;_ 11/3/15 'S NO . DA TE 

RE VISED TRANSFORMER VA UL TS 

RE VISION DESCRIP TION 

a � � � ® 8 '  I 8 ' TO 10 ' T�--------�2�0-�----------�--�--������----� 1 " 1 1 VARIES 

- - = = =-r= = =A=� I 
I jr� i 
� 

R E S U R F A C I N G  S E C T I O N  - E A S T  F O U R T H  
S TA .  7+16 . 74 TO 8+52 . 65 = 135 . 91 F T  

f CONSTRUC TION E. FOURTH S TREET 

EX. R/W VA RIES Cfl I T 20 'I I 8' 12' _ j _ B' TO 10 _ _  
J VA RIES l l UA TCH EX ,  

- - =-r- - -� I = = =  I jr� i 
� 

R E S U R F A C I N G  S E C T I O N  - E A S T  F O U R T H  S T R E E T  
S TA .  6+25 . 48 TO 7+ 16 . 74 = 91.26 F T  

SEE DE TAIL A 

EX. R/W VARIES Cfl If CONS TRUC TION E. FOUR TH S TREE T 
EX. R/W 

I 8 '  TO 10 ' T 20 ," 
I 

20 ," VARIES I 

II ' ' I l l ' '
I
' . ' I I '  1 . 5 '  

TO 
9 . 5 '  ' I I 

_ _  JL _ _ _ _ _  -� 
VA RIES ± VARIES 

_ _ _ _ _ _ _ _  JJ _ _  
- - =r- - - -' t=  = = = = � � -- -- = = = = ===- ' - - - - - - -I j[ 1== I

== == 
I := = = = = = = = JL 

J, � � � 
E X I S T I N G  N O R M A L  S E C T I O N  - E A S T  F O U R T H  S T R E E T  

+ S TA .  7+16 . 74 TO S TA .  7+69 . 78 = 12' 
S TA .  7+69 . 78 TO S TA .  7+ 74 . 78 = 12' TO 10 . 83' 
S TA .  7+ 74 . 78 TO S TA .  8+16. 78 = 10 . 83' 
S TA .  8+16 . 78 TO S TA .  8+20 . 78 = 10 . 83 '  TO 12' 
S TA .  8+20 . 78 TO S TA .  8+52 . 65 = 12' 

++ S TA .  7+69 . 78 TO S TA .  7+ 74 . 78 = 0' TO 1. 17' 
S TA .  8+16 . 78 TO S TA .  8+20 . 78 = 1. 17' TO 0' 

DETAIL A 

EX. R/W 
I 

VARIES 

' I I 

S TA .  7+69 . 78 TO S TA .  7+ 74 . 78 = 5 F T  
S TA .  8+16 . 78 T O  S TA .  8+20 . 78 = 4 F T 
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ROUNDING 

THE ROUNDING A T  SLOPE BREAKPOINTS SHOWN ON THE 
TYPICAL SECTIONS A PPLIES TO ALL CROSS-SECTIONS 
EVEN THOUGH OTHERWISE SHOWN. 

UTILmES 

LISTED BELOW A RE ALL UTILITIES LOCA TED WITHIN THE 
PROJECT LIMITS TOGETHER WITH THEIR RESPECTIVE 
O WNERS: 

ELECTRIC AND TRANSMISSIONS: 

DUKE ENERGY 
139 EAST 4th ST., 
ROOM 467A 
CINC!NlVAT� OH 45202 
A TTN: AARON WRIGHT 
PHONE: (513) 287-3674 

DUKE ENERGY 
139 EAST 4th ST., 
ROOM 460A 
CINCINNAT� OH 45202 
A TTN: LAURA MA TE 
PHONE: (513) 287-2594 

TELECOMMUNICA TIONS: 

DUKE ENERGY 
424 GEST ST. 
CINCINNA TI, OH 45203 
A TTN: KEVIN GEIMAN 
PHONE: {513) 419-1507 

CINCINNA TI BELL TELEPHONE TIME WARNER CABLE 
221 EAST 4h BLDG. 343 1 1252 CORNELL PARK DR. 
C!NC!NNAT� OH 45201 C!NCINNA T� OH 45242 
A TTN: MARK CONNER A TTN: KENT RIEGER 
PHONE: (513) 565-7043 PHONE: (513) 386-5499 

LEVEL 3 COMMUNICA TIONS 
{CORPORA TE) REF. 41870 OH 
1 025 ELDORADO BL VD. 
BROOMFIELD, CO 80021 

MCI/VERIZON - FIBER OPTIC 
120 RA VINE ST. 
AKRON; OH 44303 
A TTN: A L  GUEST 
PHONE: (330) 253-8267 

W!NDSTREAM 
65 E. WINNERL!NE RD. 
EA TON/' OH 45320 
A TTN: LEON TA YLOR 
PHONE: (937) 260-3062 

WA TER: 

CINCINNATI WA TER WORKS 
4747 SPRING GRO VE A VE. 
CINCINNA TI/' OH 45232 
A TTN: JON HUNSEDER 
PHONE: {513) 591 -6856 

LEVEL 3 COMMUN!CA T!ONS 
{LOCAL) REF. 41870 OH 
226 NORTH sth ST. 
COLUMBUs_ OH 43215 
A TTN: JARAM!E MYERS 
PHONE: (614) 796-1 972 

A T& T - FIBER OPTICS 
(AT& T LONG DISTANCE) 
HLG CONSUL TING 
5980-G WILCOX PLACE 
DUBLIN, OH 4301 6 
A TTN: TONY L YLE 
PHONE: {614) 760-8320 

XO COMMUNICA TIONS 
1 0  WEST BROAD STREET 
SUITE 300 
COLUMBUS; OH 43215 
A TTN: JEREMY JOHNSON 
PHONE: (614) 416-1473 

SANITA RY SEWER: 

CINCINNA TI MSD 
1 600 GEST ST. 
CINCINNA TI, OH 45204 
A TTN: ROB FRANKLIN 
PHONE: (513) 557-7188 

TRAFFIC SURVEILLANCE: 

CINCINNA TI MSD 
1 600 GEST ST. 
C!NC!NNA TI, OH 45204 
A TTN: SCOTT MARING 
PHONE: (513) 244-5131 

ODOT OFFICE OF TRAFFIC OPERA TIONS 
1 980 WEST BROAD ST., 
MAIL STOP 5160 
COLUMBUSr OH 43223 
A TTN: JASON YERA Y 
PHONE: (614) 466-2168 

STORM WA TER: 

CINCINNA TI STORM WA TER MANAGEMENT 
225 WEST GALBRAITH RD. 
CINCINNA TI, OH 45215 
A TTN: JEFF OXENHAM 
PHONE: (513) 352-4246 

A GENCIES: 

CITY OF CINCINNA TI 
ROOM 410, CITY HALL 
801 PLUM ST. 
CINCINNA TI, OH 45202 
A TTN: JOHN BRAZINA 
PHONE: (513) 352-6249 

C!NC!NNA Tl PARK BOARD 
950 EDEN PARK DR. 
CINCINNA TI, OH 45202 
A TTN: STEVE SCHUCKMAN 
PHONE: (513) 475-9600 

THE LOCA TION OF THE UNDERGROUND UTILITIES SHOWN 
ON THE PLANS ARE AS OBTAINED FROM THE O WNERS AS 
REQUIRED BY SECTION 1 53. 64 O. R. C 

SUR VEYING PARAMETERS 

PRIMARY PROJECT CONTROL MONUMENTS GOVERN ALL 
POSITIONING ON ODOT PROJECTS SEE SHEET 3 OF THE 
PLANS FOR A TABLE CONTAINING PROJECT CONTROL 
INFORMA TION. 

USE THE FOLLOWING PROJECT CONTROL, VERTICAL 
POSITIONING AND HORIZONTAL POSITIONING 
PARAMETERS FOR ALL SURVEYING: 

PROJECT CONTROL 
POSITIONING METHOD: ODOT VRS 
MONUMENT TYPE: B OR LESS 

VERTICAL POSITIONING 
ORTHOMETR!C HEIGHT DA TUM: NA VD 88 
GEOID: GEOID09 

HORIZONTAL POSITIONING 
REFERENCE FRAME: NAD83 {CORS96) 
ELLIPSOID: GRS80 
MAP PROJECTION: LAMBERT CONFORMAL CONIC 
COORDINA TE SYSTEM: OHIO STA TE PLANE {SOUTH 
ZONE) 
COMBINED SCA LE FACTOR: N/A-PROJECT IS ON GRID 
ORIGIN OF COORDINA TE SYSTEM: 01'0 

USE THE POSITIONING METHODS AND MONUMENT TYPE 
USED IN THE ORIGINAL SUR VEY TO RESTORE ALL 
MONUMENTS RELA TED TO PRIMAR Y PROJECT CONTROL 
THA T ARE DAMAGED OR DESTROYED B Y  CONSTRUCTION 
ACTIVITIES. RESTORE THE DAMA GED OR DESTROYED 
MONUMENTS IN A CCORDANCE WITH SUPPLEMENTAL 
SPECIFICATION 823. 

UNITS ARE IN U.S. SURVEY FEET. USE THE FOLLOWING 
CONVERSION FACTOR: 1 METER=3.280833333 U.S. 
SUR VEY FEET. 

WORK LIMITS 

THE WORK LIMITS SHOWN ON THESE PLANS ARE FOR 
PHYSICAL CONSTRUCTION ONL Y. PROVIDE THE 
INSTALLA TION AND OPERA TION OF ALL WORK ZONE 
TRAFFIC CONTROL A ND WORK ZONE TRAFFIC CONTROL 
DEVICES REQUIRED B Y  THESE PLANS WHETHER INSIDE 
OR OUTSIDE THESE WORK LIMITS. 

PRIOR TO BEGINNING WORK, THE CONTRA CTOR, THE 
PROJECT ENGINEER, AND A REPRESENTA TIVE OF THE 
MAINTAINING A GENCY WILL REVIEW AND RECORD ALL 
LANDSCAPING ITEMS WITHIN THE RIGHT OF WA Y (BOTH 
WITHIN AND OUTSIDE THE CONSTRUCTION LIMITS) A 
RECORD OF THIS REVIEW WILL BE KEPT IN THE PROJECT 
ENGINEER 'S FILES. PRIOR TO FINAL A CCEPTANCEr A 
FINAL REVIEW OF LANDSCAPING ITEMS WILL BE MADE. 

CONSTRICT ALL ACTIVITIES, EQUIPMENT STORAG� A ND 
STA GING TO WITHIN THE CONSTRUCTION LIMITS. 
UNLESS O THERWISE IDENTIFIED IN THE PLANS OR 
PROPOSAL, THE CONSTRUCTION LIMITS A RE IDENTIFIED 
AS 30 FEET FROM THE EDGE OF PA VEMENT. 

SUBMIT A WRITTEN REQUEST TO THE PROJECT ENGINEER 
TO USE ANY AREA OUTSIDE THESE LIMITS. THE 
DOCUMENT SUBMITTED MUST CLEA RL Y IDENTIFY THE 
AREA AND EXPLAIN THE PROPOSED USE A ND 
RESTORA TION OF THE AREA .  USE OF THESE AREAS FOR 
DISPOSAL OF WASTE MA TERIAL AND CONSTRUCTION 
DEBRIS/ EXCA VA TION OF BORROW MA TERIAL A ND 
PLACEMENT OF PORTABLE PLANTS IS PROHIBITED. THE 
REQUEST MUST BE APPROVED, IN WRITIN� BEFORE THE 
CONTRA CTOR HAS PERMISSION TO USE THE AREA.  

ANY ITEMS DAMAGED BEYOND THE CONSTRUCTION 
LIMITS AS DEFINED A BO VE WILL BE REPLACED IN KIND 
OR AS APPROVED BY THE PROJECT ENGINEER. 

CLEARING AND GRUBBING 

REMOVE ALL TREES A ND STUMPS SPECIFICALL Y MARKED 
FOR REMOVA L  WITHIN THE CONSTRUCTION LIMITS 
UNDER THE L UMP SUM BID FOR ITEM 201, CLEARING A ND 
GRUBBING. THE FOLLOWING IS AN APPROXIMA TE 
ESTIMA TE OF THE NUMBER OF TREES A ND STUMPS TO BE 
REMOVED. 

SIZES NO. TREES NO. STUMPS TOTAL 

18"  1 0 1 

THE FOLLOWING QUANTITY IS PROVIDED IN THE 
GENERAL SUMMA R Y  TO ADDRESS LOCA TIONS REQUIRING 
PROOF ROLLING. 

ITEM 204 - PROOF ROLLING 1 HOUR. 

FENCE LENGTHS 

THE LENGTHS OF FENCE SHOWN IN THE PLANS ARE 
HORIZONTA L  DIMENSIONS. MEASUREMENTS OF THE 
FINAL QUANTITIES WILL BE IN A CCORDANCE WITH ITEM 
607. 

CONNECTION BETWEEN EXISTING AND PROPOSED 
GUARDRAIL 

WHEN IT IS NECESSAR Y  TO SPLICE PROPOSED 
GUARDRAIL TO EXISTING GUARDRAIL, ONL Y THE 
EXISTING GUA RDRAIL SHALL BE CU0 DRILLED, OR 
PUNCHED. THE CONNECTION SHALL BE MADE USING A 
"W-BEAM RAIL SPLICE11 AS SHOWN IN AASHTO M 180. 
PA YMENT SHALL BE INCLUDED IN THE CONTRA CT PRICE 
FOR THE RESPECTIVE GUARDRAIL ITEMS. 

CONSTRUCTION NOTIFICA TION 

THE CONTRACTOR WILL ADVISE THE PROJECT ENGINEER 
A MilVIMUM OF: 
- FOURTEEN (14} DA YS PRIOR TO THE START OF 
CONSTRUCTION A CTIVITIEs_ A ND/OR ROAD CLOSURES. 
- SEVEN {7} DA YS PRIOR TO LA NE CLOSURES A ND/OR 
SHIFTS IN TRAFFIC PA TTERNS. 
THE PROJECT ENGINEER WILL FORWARD THIS 
INFORMA TION TO THE FOLLOWING: 

DISTRICT PUBLIC INFORMA TION OFFICER (PIO) BY FAX A T  
(513) 933-9472 OR EMAIL A T  

DISTRICT PERMIT SECTION B Y  FAX A T  933-9472 OR 
EMAIL 
CENTRAL OFFICE SPECIAL HAUL PERMITS SECTION B Y  
FAX A T (614) 728-4099 OR EMAIL A T  

THE PIO WILL, IN TURN, NOTIFY THE PUBLIC, THE LOCAL 
EMERGENCY SER VICES, AFFECTED SCHOOLS AND 
BUSINESSES, A ND ANY O THER IMPACTED L OCAL PUBLIC 
A GENCY OF ANY OF THE A BO VE MENTIONED ITEMS, VIA 
MEDIA SOURCES. 

PROFILE AND ALIGNMENT 

PLACE THE PROPOSED PA VEMENT ON I-71, I-71 RAMP � 
PIKE STREET AND FOURTH STREET TO FOLLOW THE 
ALIGNMENT AND PROFILE OF THE EXISTING PA VEMENT. 
PLACE THE PROPOSED ASPHAL T CONCRETE O VERLA Y AS 
SHOWN ON THE TYPICA L SECTIONS. 

CONTRACTION AND/OR EXPANSION JOINTS 

AL THOUGH SPECIFIC L OCA TIONS OF CERTAIN 
CONTRACTION AND EXPANSION JOINTS HA VE BEEN 
DETAILED ON THIS PLAN, NO WAIVER OF THE 
SPECIFICA TIONS IS INTENDED. IN A LL CASES, 
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THE PRO VISION OF EXPANSION JOINTS A T  ALL MAJOR 
STRUCTURES INCLUDING THE MAXIMUM SPA CING 
BETWEEN CONTRA CTION JOINTS IS IN A CCORDANCE 
WITH STANDARD CONSTRUCTION DRA WING BP-2. 2 A ND 
THE SPECIFICA TIONS. 

CONTRACTION JOINTS IN CONCRETE PA VEMENT OR BASE 

WIDENING 

WHERE NEW CONCRETE IS PLA CED A DJACENT TO A ND 
TIED TO EXISTING CONCRETE, THE CONTRA CTION JOINT 
SPACING REQUIRED IN STANDARD CONSTRUCTION 
DRA WING BP-2. 2 WILL BE WAIVED. CONSTRUCT 
CONTRACTION JOINTS IN THE NEW CONCRETE PA VEMENT 
TO FORM A CONTINUOUS LINE WITH ALL CONTRACTION 
JOINTS IN THE EXISTING CONCRETE PA VEMENT. INSTALL 
EXPANSION JOINTS IN THE NEW CONCRETE PA VEMENT TO 
FORM A CONTINUOUS LINE WITH ALL EXPANSION JOINTS 
IN THE EXISTING CONCRETE PA VEMENT. 

PA VEMENT RESTORA TION FOR PIPE INSTALLA TIONS 

AND/OR REMOVALS 

THE FOLLOWING QUANTITIES HA VE BEEN PRO VIDED FOR 
PA VEMENT RESTORA TION FOLL OWING INSTA LLA TION 
AND/OR REMO VA L  OF PIPES. 

BEL O W  IS A LIST OF PIPES TO BE INSTA LLED A ND THEIR 
L OCA TIONS: 
STREET STA TION STA TION LENGTH REFERENCE 
PIKE 4+17.32 4+09. 61 74 FT D9 

ITEM 202 PA VEMENT REMO VED 17 SQ YDS. 

ITEM 202 CURB REMO VED 2 FT.  
ITEM 203 EXCA VA TION 3 CU. YDS. 

ITEM 252 FULL DEPTH PA VEMENT SA WING 63 FT. 
ITEM 304 6" A GGREGA TE BASE 1 CU. YDS. 

ITEM 305 8" CONCRETE BASE, CLASS QC1 1 7  SQ. YDS. 

ITEM 407 TA CK COA T, 702. 13 3 GAL.  
ITEM 441 2" ASPHAL T CONCRETE SURFACE COURSE, TYPE 
1, {448), PG64-22 1 CU. YDS. 

ITEM 609 CURB, MISC : CITY OF CINCINNA TI TYPE B-1 
BA TTERED 2 FT. 

THE A BO VE QUANTITIES A RE BASED ON A 441 
THICKNESS OF 2 INCHES, A 305 THICKNESS OF 8 
INCHES, A ND 304 THICKNESS OF 6 INCHES A ND A 
PA VEMENT RESTORA TION WID TH THA T INCLUDES THE 
TRENCH WID TH PL US TWO FEET ON EACH SIDE OF THE 
TRENCH. 

PRO VIDE ANY MA TERIALS USED OUTSIDE THE LIMITS 
STA TED ABOVE A T  NO ADDITIONAL COST. 

ITEM 442 - ASPHAL T CONCRETE SURFACE COURSE, 12. 5 

MM, TYPE A (448}. AS PER PLAN 

THE MAXIMUM LIFT THICKNESS OF ITEM 442 IS 2 INCHES 
AND PG64-22 BINDER SHAL L  BE USED. PRIOR TO 
PLA CING THE NEW PA VEMENT, ANY DAMA GE TO THE 
CONCRETE TUNNEL CAUSED DURING THE CURB REMOVA L  
OPERA TIONS SHALL BE REPAIRED IN A CCORDANCE WITH 
CMS 519, PA TCHING CONCRETE STRUCTURES. 

ITEM 203 - EXCA VA T/ON 

THE EXCA VA TION QUA NTITIES ARE SUMMARIZED AS 
FOLL O WS: 
NB I-71 A T  NEW CURB NOR TH OF TUNNEL 2 CU YD 
PUMP STA TION {FROM CROSS SECTIONS) 214 CU YD 

L YTLE STREET {FROM CROSS SECTIONS) 68 CU YD 

L YTLE/PIKE STREET INTERSECTION 1 8  CU YD 

THE FOLLO WING QUANTITY IS CARRIED TO THE GENERAL 
SUMMAR Y 

ITEM 203 - EXCA VA TION 302 CU YD 

ITEM 203 - EMBANKMENT 

THE EMBANKMENT QUANTITIES ARE SUMMARIZED AS 
FOLLOWS: 
NB I-71 A T  NEW CURB NOR TH OF TUNNEL 0 CU YD 
PUMP STA TION {FROM CROSS SECTIONS) 0 CU YD 

L YTLE STREET {FROM CROSS SECTIONS) 68 CU YD 

L YTLE/PIKE STREET INTERSECTION 1 8  CU YD 

L YTLE PARK 1568 CU YD 

THE FOLLOWING QUA NTITY IS CARRIED TO THE GENERAL 
SUMMAR Y 

ITEM 203 - EMBANKMENT 1 654 CU YD 

ITEM SPECIAL - FILL AND PLUG EXISTING CONDUIT 

THIS ITEM SHALL CONSIST OF THE CONSTRUCTION OF 
BULKHEADS IN AN EXISTING CONDUIT A ND FILLING THE 
A REA THUS SEALED OFF WITH ITEM 613, SAND OR OTHER 
MA TERIAL APPRO VED B Y  THE ENGINEER. 

BULKHEADS SHALL BE L OCA TED A T  THE LIMITS OF THE 
A REA TO BE FILLED A S  INDICA TED ON THE PLANS. THE 
BULKHEADS SHALL CONSIST OF BRICK OR CONCRETE 
MASONR Y WITH A MINIMUM THICKNESS OF 12 INCHES. 

THE FILL MA TERIAL SHALL BE PUMPED INTO PLA CE, OR 
PLA CED B Y  OTHER MEANS APPRO VED BY THE ENGINEER, 
SO THA T, AFTER SETTLEMENT, A T  LEAST 90 PERCENT OF 
THE CROSS-SECTIONAL A REA OF THE CONDUIT, FOR ITS 
ENTIRE LENGTH, SHALL BE FILLED. THE LENGTH OF 
FILLED AND PLUGGED CONDUIT TO BE PAID FOR SHALL 
BE THE A CTUAL NUMBER OF FEET {MEASURED ALONG THE 
CENTERLINE OF EA CH CONDUIT FROM OUTER FA CE TO 
OUTER FA CE OF BULKHEADS) FILLED A ND PLUGGED AS 
DESCRIBED A BO VE. 

IN LIEU OF FILLING A ND PLUGGING THE EXISTING 
CONDUIT, THE PIPE MA Y BE CRUSHED A ND BA CKFILLED 
IN A CCORDANCE WITH THE PRO VISIONS OF 203, OR IT 
MA Y BE REMOVED. THE LENGTH, MEASURED AS 
PRO VIDED ABO VE, SHALL BE PAID FOR A T  THE CONTRA CT 
PRICE PER FOOT FOR, ITEM SPECIAL, FILL A ND PLUG 
EXISTING CONDUIT. 

CROSSINGS AND CONNECTIONS TO EXISTING PIPES AND 

UTILITIES 

WHERE PLANS PRO VIDE FOR A PROPOSED CONDUIT TO 
BE CONNECTED TO, OR CROSS O VER OR UNDER A N  
EXISTING SEWER OR UNDERGROUND UTILITY, THE 
CONTRA CTOR SHALL L OCA TE THE EXISTING PIPES OR 
UTILITIES BOTH AS TO LINE A ND GRADE BEFORE 
STAR TING TO LA Y  THE PROPOSED CONDUIT. 

IF IT IS DETERMINED THA T THE ELEVA TION OF THE 
EXISTING CONDUIT, OR EXISTING APPURTENANCE TO BE 
CONNECTED, DIFFERS FROM THE PLAN ELEVA TION OR 
RESUL TS IN A CHANGE IN THE PLAN CONDUIT SLOPE, THE 
ENGINEER SHALL BE NOTIFIED BEFORE STARTING 
CONSTRUCTION OF ANY PORTION OF THE PROPOSED 
CONDUIT WHICH WILL BE A FFECTED B Y  THE VARIANCE IN 
THE EXISTING ELEVA TIONS. 

IF IT IS DETERMINED THA T THE PROPOSED CONDUIT 
WILL INTERSECT AN EXISTING SEWER OR UNDERGROUND 
UTILITY IF CONSTRUCTED A S  SHOWN ON THE PLA N, THE 
ENGINEER SHALL BE NOTIFIED BEFORE STARTING 
CONSTRUCTION OF ANY PORTION OF THE PROPOSED 
CONDUIT WHICH WOULD BE A FFECTED B Y  THE 
INTERFERENCE WITH A N  EXISTING FA CILITY. 

PA YMENT FOR A LL THE OPERA TIONS DESCRIBED A BO VE 
SHALL BE INCLUDED IN THE CONTRA CT PRICE FOR THE 
PER TINENT 61 1 CONDUIT ITEM. 

REVIEW OF DRAINAGE FACILITIES 

BEFORE ANY WORK IS STAR TED ON THE PROJECT AND 
A GAIN BEFORE FINAL A CCEPTANCE B Y  THE STA TE, 
REPRESENTA TIVES OF THE STA TE AND THE CONTRA CTOR, 
ALONG WITH L OCA L  REPRESENTA TIVES, SHALL MAKE AN 
INSPECTION OF A LL EXISTING SEWERS WHICH A RE TO 
REMAIN IN SER VICE AND WHICH MA Y BE AFFECTED B Y  
THE WORK. THE CONDITION OF THE EXISTING 
CONDUITS A ND THEIR A PPURTENANCE SHALL BE 
DETERMINED FROM FIELD OBSER VA TIONS. RECORDS OF 
THE INSPECTION SHALL BE KEPT IN WRITING BY THE 
STA TE 

ALL NEW CONDUITS, INLETS, CA TCH BASINS, AND 
MANHOLES CONSTRUCTED AS A PAR T  OF THE PROJECT 
SHALL BE FREE OF A LL FOREIGN MA TTER A ND IN A CLEA N  
CONDITION BEFORE THE PROJECT WILL BE A CCEPTED B Y  
THE STA TE 

ALL EXISTING SEWERS INSPECTED INITIALL Y B Y  THE 
ABOVE MENTIONED PAR TIES SHALL BE MAINTAINED AND 
LEFT IN A CONDITION REASONABL Y  COMPARABLE TO 
THA T DETERMINED BY THE ORIGINAL INSPECTION. ANY 
CHANGE IN THE CONDITION RESUL TING FROM THE 
CONTRA CTOR 'S OPERA TIONS SHALL BE CORRECTED B Y  
THE CONTRA CTOR TO THE SA TISFA CTION OF THE 
ENGINEER. 

PA YMENT FOR A LL OPERA TIONS DESCRIBED A BO VE SHALL 
BE INCLUDED IN THE CONTRA CT PRICE FOR THE 
PER TINENT 61 1 CONDUIT ITEMS. 

ITEM SPECIAL - PIPE CLEANOUT 

THIS WORK SHALL CONSIST OF REMO VING SEDIMENT 
AND DEBRIS FROM THE EXISTING DRAINA GE CONDUITS 
SPECIFIED IN THE PLANS. ALL MA TERIAL REMO VED SHALL 
BE DISPOSED OF AS PER 1 05. 1 6  AND 1 05. 1 7. ALL 
SEWERS SHALL BE CLEANED OUT TO THE SA TISFACTION 
OF THE ENGINEER. 

CLEANOUT OF THE PIPE SHALL BE PAID FOR A T  THE UNIT 
PRICE BID FOR ITEM SPECIAL - PIPE CLEANOUT. THIS 
PRICE SHALL INCLUDE THE COST FOR MA TERIAL, 

EQUIPMENT, LABOR, AND ALL INCIDENTALS REQUIRED TO 
COMPLETE THE CLEANOUT. 

THE ESTIMA TED QUANTITIES FOR THE A BO VE NOTED 
WORK A RE SHO WN ON SHEET 77. 

ITEM 611 - 6° CONDUIT, TYPE B. AS PER PLAN 

ITEM 611 - 6° CONDUIT, TYPE E. AS PER PLAN 

PRIOR TO BEGINNING WORK ON THE DRAINA GE FOR THE 
TRANSFORMER VA UL TS, THE CONTRA CTOR WILL NEED TO 
OBTAIN THE MSD PERMIT THROUGH MSD 'S TAP RECORDS 
DIVISION. TAP RECORDS CAN BE CONTA CTED A T  {513} 
244-1330. THE PERMIT CAN BE VIEWED HERE: 
HTTP:IIWWW. MSDGC ORGIDO WNLOADSICUSTOMER CAR 
£/PERMITS A ND RECORDS/SEWER TAP A PPLICA TION. PD 

E 

THERE IS NO COST FOR THIS PERMIT BUT THE 
CONTRA CTOR WILL NEED TO BE LICENSED B Y  MSD. 

THE REQUIREMENTS OF ITEM 61 1 A ND 707. 45 APPL Y 
EXCEPT AS FOLL O WS: 
REFER TO METROPOLITAN SEWER DISTRICT OF GREA TER 
CINCINNA TI STANDARD DRA WING A CC NO. 49060 A S  
SHOWN ON SHEET 9 6  FOR SPECIFIC REQUIREMENTS 
PERTAINING TO INSTALLA TION OF SEWER LA TERALS FOR 
TRANSFORMER VA UL T DRAINA GE. THE 6" CONDUIT 
SHALL MEET REQUIREMENTS OF ASTM D 3034, SDR 35. A 
2- WA Y CLEANOUT WILL NOT BE REQUIRED. PA YMENT 
WILL BE INCLUDED WITH ITEM 61 1 - 6" CONDUIT, TYPE 
B, AS PER PLAN. 

ITEM 611 - DRAINAGE STRUCTURE, MISC : TRANSFORMER 

VA ULT FLOOR DRAIN 

THE FLOOR DRAINS L OCA TED IN THE TRANSFORMER 
VA UL TS SHALL BE PER ITEM 61 1  A ND BE ZURN FD-2380 
OR APPRO VED EQUAL. SEE DETAIL ON SHEET 99. 

PA YMENT WILL BE INCLUDED WITH ITEM 61 1 - DRAINA GE 
STRUCTURE, MISC : TRANSFORMER VA UL T FLOOR DRAIN. 

SEEDING AND MULCHING 

THE FOLLOWING QUANTITIES A RE PRO VIDED TO 
PROMO TE GRO WTH A ND CA RE OF PERMANENT SEEDED 
A REAS: 

659, SOIL A NA L YSIS TEST 4 EA CH 

659, TOPSOIL 233 CU. YD. 

659, SEEDING A ND MULCHING 2091 SQ. YD. 

659, REPAIR SEEDING AND MULCHING 1 05 SQ. YD 

659, INTER-SEEDING 1 05 SQ. YD. 

659, COMMERCIAL FERTILIZER 0. 29 TON 

659, LIME 0. 43 A CRES 

659, WA TER 12 M. GAL. 

659, MOWING 5 M. SQ. FT. 
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SEEDING AND MULCHING SHALL BE APPLIED TO ALL 
AREAS OF EXPOSED SOIL BETWEEN THE RIGHT-OF- WA Y 
LINES, AND WITHIN THE CONSTRUCTION LIMITS FOR 
AREAS OUTSIDE THE RIGHT-OF- WA Y LINES COVERED BY 
WORK AGREEMENT OR SLOPE EASEMENT. QUANTITY 
CALCULA TIONS FOR SEEDING AND MULCHING ARE BASED 
ON THESE LIMITS. 

ITEM 607 - FENCE, MISC. : CONSTRUCTION FENCE 

THE L YTLE PARK CONSTRUCTION AREA SHOULD BE 
SECURED VIA CONSTRUCTION BARRICADES. FOR THIS 
PROJECT, THE BARRICADE SHALL BE A 6 '  HIGH CHAIN 
LINK FENCING (OR APPROVED EQUIVALENT) WITH 
PROPER REFLECTIVE STRIPING PER O DOT STANDARDS 
AND THE OMUTCD. FENCING MA TERIALS MA Y BE ANY 
TYPE PERMITTED B Y CMS 710. 03. THE FENCING SHOULD 
BE LOCA TED WITHIN THE EXISTING SIDEWALK OR 
WITHIN THE EXISTING CURB LANE. 

THE CONSTRUCTION FENCE SHALL BE SECUREL Y ERECTED 
INDEPENDENT OF ANY STREET ROADWA Y, SIDEWALK OR 
PA VED SURFA CE 50 IT CAN BE EASIL Y MOVED TO 
ACCOMMODA TE DELIVERIES. SINCE THERE IS A 
POTENTIAL SAFETY CONCERN WITH THE FENCE BEING 
MAINTAINED IN AN UPRIGHT MANNER THROUGHOUT THE 
PROJECT DURA TIO� IT SHOULD BE SECUREL Y MOUNTED 
INTO THE PA VED AREA.  MEANS AND METHODS OF 
ANCHORING FENCE TO THE PA VEMENT MUST BE 
APPROVED BY ODOT. ALL CONSTRUCTION FENCES 
SHALL BE MAINTAINED IN AN UNDAMAGED AND CLEAN 
CONDITION. NO OTHER PAINT, SIGN OR MA TERIALS 
SHALL BE APPLIED TO THE BARRICADE FENCE EXCEPT 
FOR APPROVED TRAFFIC CONTROL AIDS AND 
APPROPRIA TE PROJECT IDENTIFICA TION SIGN {3. 0'  X 7. 0 '  
MAXIMUM SIZE). THE PROJECT SIGN IS FOR 
INFORMA TION ONL Y AND CANNOT INCLUDE ANY 
BUSINESS ADVERTISING. NO OTHER BUSINESS 
ADVERTISING IS ALLOWED TO BE A TTA CHED ON THE 
FENCE. 

IF THE FENCE IS LOCA TED WITHIN THE ROADWA Y,  THE 
FENCE MUST BE PLA CED ONE FOOT (1 ') INSIDE OF THE 
LANE LINE AS TO NOT INTERFERE WITH THE MOVEMENT 
OF VEHICULAR TRAFFIC IN THE ADJACENT TRA VEL LANE. 

GA TES (SWINGING IN OR SLIDERS) MUST BE PLA CED A T  
AN ODOT APPROVED LOCA TION. 

FIRE HYDRANTS MUST BE KEPT OUTSIDE OF FENCING 
UNLESS APPROVED BY THE CINCINNA TI FIRE 
DEPARTMENT. 

TRAFFIC CONTROL, INCLUDING ARROW BOARDS AND 
SIGNAGE IS TO BE INSTALLED PER THE APPROVED PLANS. 
SHOULD ODOT REQUIRE CHANGES BE MADE TO THE MOT 
PLAN DURING CONSTRUCTION, THE CONTRA CTOR WILL 
BE REQUIRED TO MAKE THE CHANGES. IF THE 
CONTRACTOR WISHES TO REVISE THE MOT PLANS TO 
ACCOMMODA TE THE PROJECT NEEDS DURING 
CONSTRUCTION, PRIOR APPROVAL IS NEEDED BY ODOT. 

ANY DISTURBED CITY EQUIPMENT, INCLUDING PARKING 
METERS, MUST BE REMO VED AND SAFEL Y STORED 
DURING CONSTRUCTION. 

WITH THE LENGTH OF THIS PROJECT SPANNING 1 .  5 
YEARS, LARGER DOWNTOWN EVENTS (TASTE OF 
CINCINNA T� OKTOBERFEST, OPENING DA Y, ETC.) MA Y 
LIMIT DELIVERIES OR THE USE OF ADDITIONAL LANES. 

SHOULD TRAFFIC/LIGHT POLES NEED TO BE REMOVED, 
CONTRA CTOR MUST COORDINA TE WORK WITH ODOT. 
SHOULD POLES WITH LIGHTS BE REMOVED OR 
TEMPORARIL Y TAKEN OUT OF SER VICE, THE CONTRACTOR 
IS RESPONSIBLE TO INSTALLING TEMPORARY LIGHTING. 

PA YMENT FOR ALL OF THE ABO VE IS TO BE INCLUDED IN 
THE LUMP SUM BID FOR ITEM 607 - FENCE, MISC. : 
CONSTRUCTION FENCE. 

ITEM SPECIAL - MISC. : CONSULTANT FOR CONCRETE 
DUALITY CONTROL INCLUDING TESTING AND INSPECTION 

ALL CONCRETE SHALL BE TESTED. ALL TESTING, 
INSPECTION AND QUALITY CONTROL FOR CONCRETE, NOT 
INCLUDED UNDER SUPPLEMENTAL SPECIFICA TIONS 888 
AND 898, SHALL BE THE RESPONSIBILITY OF THE 
CONTRA CTOR. THE CONTRACTOR SHALL PROVIDE A 
CONCRETE TESTING CONSUL TANT WITH PREVIOUS 
EXPERIENCE AND FAMILIARITY IN ODOT PROCEDURES, 
CONCRETE TESTING REQUIREMENTS AND CONCRETE 
TESTING DOCUMENTA TION. A T  LEAST 30 DA YS PRIOR TO 
CONCRETE PLACEMENT, SUBMIT TO THE ENGINEER FOR 
APPROVAL, THE PROPOSED CONCRETE TESTING 
CONSUL TANT ALONG WITH THE RESUMES OF THE 
PROPOSED TESTING PERSONNEL. 

TESTING CONCRETE FOR STRUCTURES AND POR TLAND 
CEMENT CONCRETE PA VEMENT SHALL BE PERFORMED AS 
OUTLINED IN SUPPLEMENTAL SPECIFICA TIONS 898 AND 
888 RESPECTIVEL Y. 

THROUGH THE CONTRA CTOR, THE CONSUL TANT SHALL BE 
RESPONSIBLE FOR ENSURING THA T ALL CONCRETE 
PLACED IS IN ACCORDANCE WITH THE SPECIFICA TIONS. 
SUCH WORK SHALL BE IN ACCORDANCE WITH THE 
APPLICABLE CONSTRUCTION AND MA TERIAL 
SPECIFICA TIONS AND THE ODOT CONSTRUCTION 
INSPECTION MANUAL OF PROCEDURES FOR CONCRETE. 
THE CONCRETE CONSUL TANT SHALL PROVIDE THE 
NECESSAR Y  TRAINED TECHNICIANS AND EQUIPMENT AND 
SHALL FURNISH THE PROJECT ENGINEER WITH TWO (2) 
COPIES OF ALL TEST RESUL TS WITHIN 24 HOURS AFTER 
COMPLETION OF CONCRETE PLACEMENT. 

THE TECHNICIANS SHALL BE ACI LEVEL 1 CER TIFIED AND 
WILL BE REQUIRED TO DEMONSTRA TE HIS/HER 
COMPETENCE AND EXPERIENCE LEVELS TO THE ENGINEER 
PRIOR TO BEGINNING WORK. THE ENGINEER WILL ORDER 
THE CONTRA CTOR TO REPLACE ANY TECHNICIAN THA T IS 
NOT VERSED IN THE REQUIRED TESTING PROCEDURE. 

THE TECHNICIAN SHALL VERBALL Y NOTIFY THE ODOT 
PROJECT ENGINEER OF ANY FAILING TESTS AND 
SHALL SUBMITFOLLOW-UP WRITTEN NOTIFICA TION TO 
THE PROJECT ENGINEER OF REMEDIAL ACTION(S) TAKEN 
TESTS SHALL BE TAKEN AS SPECIFIED WITHIN THE 
CONSTRUCTION AND MA TERIAL SPECIFICA TIONS, 
CONCRETE MANUAL OR APPROPRIA TE SUPPLEMENTAL 
SPECIFICA TION AS LISTED IN THE PROPOSAL GOVERNING 
THE PROJECT. IT SHALL BE THE SOLE RESPONSIBILITY 
OF THE CONTRACTOR TO MAKE IMMEDIA TE 

CORRECTIONS OR ADJUSTMENTS TO THE CONCRETE 
MIX VIA DIRECT COMMUNICA TION WITH THE 
CONCRETE SUPPLIER 'S PLANT PERSONNEL TO 
MAINTAIN UNINTERRUPTED COMPLIANCE WITH THE 
SPECIFICA TIONS UPON NOTIFICA TION OF CONCRETE MIX 
NON-COMPLIANCE B Y  THE CONSUL TANT TECHNICIAN. 
THE PROJECT ENGINEER MA Y REQUIRE MORE FREQUENT 
TESTING AS CONDITIONS WARRANT. 

UPON COMPLETION OF DAIL Y CONCRETE PLACEMENT(S), 
THE CONCRETE CONSUL TANT SHALL PROVIDE THE 
PROJECT ENGINEER WITH DAIL Y TEST REPORTS, TE-45'S, 
INSPECTORS DAIL Y REPORT AND SUPPORTING 
DOCUMENTA TION FOR EA CH ITEM OF CONCRETE WORK 
PERFORMED SEPARA TED BY MIX DESIGN. 
SUBSEQUENTL Y, UPON COMPLETION OF AN ENTIRE 
CONCRETE SPECIFICA TION ITEM, THE CONCRETE 
CONSUL TANT SHALL ALSO PRO VIDE THE PROJECT 
ENGINEER WITH TWO (2) COPIES OF AN ADDITIONAL 
INSPECTION REPOR T BY A REGISTERED PROFESSIONAL 
ENGINEER, STA TE OF OHIO, WHICH CONTAINS THE 
TESTING- RESUL TS SUMMARY FOR EACH ITEM B Y  
CONTRACT REFERENCE NUMBER AND THE 
CONSUL TANT'S CONCLUSIONS RELA TIVE TO 
SPECIFICA TION COMPLIANCE FOR ALL CONCRETE 
TESTING WORK. 

THE ODOT PROJECT ENGINEER RESER VES THE RIGHT TO 
MAKE UNANNOUNCED QUALITY-CONTROL TESTS TO 
VERIFY PROCEDURES USED AND RESUL TS BEING 
OBTAINED BY THE CONTRACTOR. THE CONCRETE 
TECHNICIAN SHALL WORK UNDER THE DIRECTION OF 
A REGISTERED PROFESSIONAL ENGINEER, STA TE OF 
OHIO, WHO WILL MONITOR THE CONCRETE TEST 
RESUL TS. THE FINAL INSPECTION REPOR TS FOR EACH 
COMPLETED ITEM SHALL BE SIGNED BY A 
REGISTERED PROFESSIONAL ENGINEER, STA TE OF OHIO, 
CERTIFYING THA T ALL CONCRETE TESTS PROVIDED BY 
THE CONTRACTOR MET APPLICABLE CONTRA CT 
REQUIREMENTS. A FINAL REPORT ISSUED BY THE 
CONSUL TING FIRM SHALL CONTAIN A CERTIFIED 
STA TEMENT OF COMPLIANCE WITH ODOT 
SPECIFICA TIONS AND ANY OTHER CONCLUSIONS 
REGARDING THE CONCRETE MA TERIALS 
INCORPORA TED INTO THE PROJECT. SUCH STA TEMENT 
SHALL BE SIGNED BY A REGISTERED PROFESSIONAL 
ENGINEER, STA TE OF OHIO. AND, THE CONCRETE 
CONSUL TANT SHALL BE REQUIRED TO A TTEND MONTHL Y 
PROGRESS MEETINGS AS REQUIRED B Y  THE PROJECT 
ENGINEER. 

ADDITIONALL Y,  THE CONTRACTOR SHALL BE REQUIRED 
TO KEEP A POSTED LIST OF BEAM AND CYLINDER 
IDENTIFICA TION NUMBERS FOR THE PURPOSE OF 
IDENTIFYING THE CORRESPONDING PLACEMENT 
LOCA TION AND CONCRETE SPECIFICA TION ITEM. 

PA YMENT SHALL BE BID AS LUMP SUM FOR ITEM SPECIAL 
MISC. : CONSUL TANT FOR CONCRETE QUALITY CONTROL 
INCLUDING TESTING AND INSPECTION. THE ITEM WILL 
BE PAID FOR AS FOLLOWS: 

UPON APPRO VAL OF CONSUL TANT . . . . . . . . . . . . . . . . . . . . .  20% 
PROGRESSIVE EQUIVALENT PA YMENTS . . . . . . . . . . . . . . .  50% 
UPON SUBMISSION OF FINAL REPORT . . . . . . . . . . . . . . . . .  30% 

PA YMENT FOR TESTING, INSPECTION AND QUALITY 
CONTROL WILL BE INCLUDED WITH THE APPROPRIA TE 
LUMP-SUM CONCRETE ITEM. 

THE FOLLOWING ESTIMA TED QUANTITIES HA VE BEEN 
INCLUDED IN THE GENERAL SUMMARY FOR USE TO 
COMPLETE THE WORK NOTED ABOVE: 

690, SPECIAL - MISC. : CONSUL TANT LUMP 
QUALITY CONTROL INCLUDING 
TESTING AND INSPECTION 

THE TECHNICIAN SHALL HA VE THE FULL EFFECT AND 
AUTHORITY OF AN ODOT PROJECT INSPECTOR IN 
DETERMINING ACCEPTABILITY OF MA TERIAL AND 
CONCRETE PLA CEMENT PRA CTICES. 

CITY OF CINCINNA TI NOTES 

CONCRETE WALK 
ITEM 608 - 4" CONCRETE WALK, AS PER PLAN 
ITEM 608 - 5" CONCRETE WALK, AS PER PLAN 
THE WALKS ON PIKE STREET, L YTLE STREET, AND EAST 
FOURTH STREET ARE TO BE CONSTRUCTED PER ITEM 608 
EXCEPT FOR THE FOLLOWING CHANGES AS NOTED 
BELOW: 

608. 01 DESCRIPTION. ADD AFTER THE WORDS "CURB 
RAMPSH THE WORDS "DETECTABLE WARNING STRIPS'� 

608. 02 MA TERIALS. ADD: 

BASE COURSE CONCRETE WALK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 608 
EDGE RESTRAINT (CONCRETE WALK} . . . . . . . . . . . . . . . . . . . . . . .  608 
BEDDING AND JOINT SAND . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703. 02.A 
TYPE "FH FLA T PLA TE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712. 14 

608. 03 CONCRETE WALKS. 

A. EXC4 VA TION. ADD: 

SA W AND TRIM THE EXISTING SIDEWALK {A T A JOINT) TO 
A NEA T LINE WHEREVER THE PROPOSED CONCRETE 
SIDEWALK ADJOINS OR ABUTS AN EXISTING SIDEWALK. 

C. PLACING AND FINISHING. REVISE AS FOLLOWS: 

IMMEDIA TEL Y BEFORE PLACING CONCRETE, THOROUGHL Y 
MOISTEN THE SUBGRADE. DEPOSIT CONCRETE IN A 
SINGLE LA YER; STRIKE IT OFF WITH A TEMPLA TE. 
PROVIDE AN EVEN AND UNIFORM BROOM FINISH PLA CEO 
PERPENDICULAR TO THE CURB LINE. DO NOT PLASTER 
THE CONCRETE. 

IN LOCA TIONS SUCH AS THE CENTRAL BUSINESS 
DISTRICT, NEIGHBORHOOD BUSINESS DISTRICTS, AND 
HISTORIC O VER- THE-RHINE AND PENDLETON 
NEIGHBORHOODS, EDGE FIRST THEN BROOM FINISH FOR 
THE FINAL FINISH. LEA VE NO RIBBONS. IN ALL OTHER 
LOCA TIONS, BROOM FINISH AND MA TCH ADJACENT WALK 
EDGE CONDITION. 

USE A 1/4-INCH (6 MM) RADIUS EDGING TOOL TO EDGE 
ALL OUTSIDE EDGES AND JOINTS. DIVIDE THE SURFACE 
OF THE WALKS INTO EQUALL Y SPACED RECTANGULAR 
BLOCKS A T  APPROXIMA TEL Y 5-FOOT (1. 5  M) INTERVALS. 
SA W OR FORM TRANSVERSE JOINTS TO A DEPTH OF NOT 
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LESS THAN ONE-FOUR TH THE THICKNESS OF THE SLAB 
AND TO A WIDTH OF APPROXIMA TEL Y 1/8 INCH (3 MM). 
INSTALL 1/2-INCH {13 MM) THICK EXPANSION JOINT 
FILLER BETWEEN THE WALK AND ANY FIXED STRUCTURE 
THA T EXTENDS THE FULL DEPTH OF THE WALK. INSTALL 
l -INCH (25 MM) THICK EXPANSION JOINT FILLER 
BETWEEN THE WALK AND THE BACK OF CURB THA T IS ON 
A 250-FOOT {75 M) OR SMALLER RADIUS, SUCH AS A T  
STREET INTERSECTIONS. INSTALL 1/2-INCH THICK 
EXPANSION JOINT FILLER A T  DRIVEWA YS AS SHOWN IN 
THE CITY STANDARD ORA WINGS. EXPANSION JOINTS 
SHALL BE PROVIDED IN SIDEWALKS A T  SUCH INTER VALS, 
NOT EXCEEDING 30 FEET; AS THE ENGINEER MA Y DIRECT. 
THESE EXPANSION JOINTS SHALL BE MADE OF 1/2-INCH 
THICK A ND 5 INCH WIDE PREFORMED MA TERIAL 

EXPANSION JOINT FILLER SHALL BE PLA CED FLUSH WITH 
THE SURFACE OF THE WALK. 

CURB RAMPS 
ITEM 608 - CURB RAMP, MISC. : CITY OF CINCINNA T1 
CURB RAMP TYPE P 
ITEM 608 - CURB RAMP, MISC. : CITY OF CINCINNA T1 
CURB RAMP TYPE 0 
ITEM 608 - CURB RAMP, MISC. : CITY OF CINCINNA T1 
CURB RAMP TYPE V 
THE CURB RAMPS ON PIKE STREET; LYTLE STREET, AND 
EAST FOURTH STREET ARE TO BE CONSTRUCTED PER THE 
CITY OF CINCINNA TI STANDARD DRA WINGS AS SHOWN 
IN THESE PLANS. 

THE CONCRETE CURB NEXT LANDING FOR THE CURB 
RAMP TYPE V IS INCIDENTAL TO THE COST OF THE CURB 
RAMP. 

DETECTABLE WARNING STRIPS 
ITEM 608 - DETECTABLE WARNING. AS PER PLAN (CITY OF 
CINCINNATI TYPE ''F'? 
THE DETECTABLE WARNING STRIPS FOR CURB RAMPS ON 
PIKE STREff, L YTLE STREff, AND EAST FOUR TH STREET 
ARE TO BE CONSTRUCTED PER THE FOLLOWING 
SPECIRCA TIONS AND CITY OF CINCINNA TI STANDARD 
DRA WINGS AS SHOWN IN THESE PLANS. 

608, 071 DETECTABLE WARNING STRIP. 
FURNISH ALL LABOR, MA TERIAL AND EQUIPMENT 
NECESSARY FOR THE PLACEMENT OF DETECTABLE 
WARNING DEVICES A T  CURB RAMPS OR OTHER WALKING 
SURFA CES, COMPLETE AND READY FOR SER VICE A T  THE 
LOCA TIONS SHOWN ON THE PLANS. THE WORK INCLUDES 
BUT IS NOT BE LIMITED TO: 
LA YOU!; MAINTENANCE OF PEDESTRIAN TRAFFIC, SA W
CUTTING, REMOVALS, CONCRETE AND CEMENT BASE 
MA TERIALS, BEDDING, SURFA CE PREPARA TION, SURFA CE 
SEALANT; AND REPAIR OF ADJOINING AREAS DISTURBED 
BY THE INSTALLA TION OF THE DETECTABLE WARNING 
SURFACE. 

ENSURE ALL DETECTABLE WARNING MA TERIALS 
CONFORM TO ANSI A117. 1 -1998 SPECIRCA TIONS. 
SUBMIT MANUFA CTURER 'S CERTIFICA TION OF 
COMPLIANCE WITH ALL APPLICABLE STANDARDS AND 
ORA WINGS AND/OR CA TALOG CUTSHEETS TO ODOT A T  
LEAST THREE WORKING DA YS PRIOR TO INSTALLA TION. 
SUBMIT FOUR COPIES OF THE MANUFACTURER 'S 
TECHNICAL DA TA FOR EACH MANUFACTURED PRODUCT. 

DETECTABLE WARNING SURFACES SHALL CONTRAST 
VISUALL Y WITH ADJACENT WALKING SURFA CES EITHER 
LIGHT-ON-DAR� OR DARK-ON-LIGHT. FURNISH 
TEXTURED SURFA CES TO PROVIDE SLIP RESISTANCE. 
SUBMIT COLOR SAMPLES FOR APPROVAL BY THE 
ENGINEER A T  LEAST THREE WORKING DA YS PRIOR TO 
INSTALLA TION. COLOR SUBMITTALS INCLUDE 
MANUFA CTURER 'S STA TEMENT OF PERCENTA GE OF 
VISUAL CONTRAST PRO VIDED ACCORDING TO ADAA G 
A4. 29.2. SUBMIT THREE SAMPLES MADE UP OF ACTUAL 
UNIT PA VERS - COLOR AND TEXTURE REQUIRED. 
INCLUDE IN EACH SET OF SAMPLES THE FULL RANGE OF 
EXPOSED COLOR AND TEXTURE THA T TO BE EXPECTED IN 
THE COMPLETED WORK. BRICK RED IS THE COLOR OF A 
DETECTABLE WARNING USED WITH A LIGHT 
BA CKGROUND. 

PROTECT UNIT PA VERS AND AGGREGA TE DURING 
STORAGE AND CONSTRUCTION AGAINST WETTING BY 
RAIN, SNOW OR GROUND WA TER AND AGAINST SOILAGE 
OR INTERMIXTURE WITH EARTH OR OTHER TYPES OF 
MA TERIALS. 

A. TYPES. MA TERIAL TYPE OF DETECTABLE WARNINGS 
INCLUDES THE FOLLOWING CLASSIFICA TIONS: 

TYPE "F" {FIBERGLASS) - FLA T PLA TES APPLIED TO WET 
CONCRETE. 

B. SUB-BASE COURSE. COMPACT SUB-BASE TO 8-1/2 
INCHES {21 6  MM) BELOW FINAL GRADE. PROVIDE BASE 
COURSE MA TERIAL TO BRING THE SUB-BASE UP TO THE 
APPROPRIA TE LEVEL. 

C BASE COURSE. THE BASE COURSE CONSISTS OF FIVE
INCH {125 MM) THICK PLAIN CONCRETE WALK. 
CONSTRUCT THE TOP OF CONCRETE BASE COURSE 3-1/2 
INCHES (89 MM) BELOW FINAL GRADE. SHAPE THE BASE 
COURSE TO GRADE AND CROSS SECTION WITH AN 
ALLOWABLE LOCAL TOLERANCE OF 1/4 INCH (6 MM). 
PRO VIDE SMOOTH TROWELLED FINISH AND A T  LEAST 
TWO WEEP HOLES A T  THE L OW POINTS IN THE 
DEPRESSION. FILL WEEP HOLES WITH PEA GRA VEL AND 
COVER WITH FIL TER FABRIC TO PREVENT SAND 
MIGRA TION OUT OF THE DEPRESSION. 

D. EDGE RESTRAINT. RESTRAIN TYPE B DETECTABLE 
WARNING STRIP BRICKS ON ALL EDGES BY SIX INCH 
THICK BY NINE INCH WIDE (150 MM BY 225 MM) CAST
IN-PLACE CONCRETE WALK CONFORMING TO THE 
REQUIREMENTS OF 608. DO NOT PLA CE EXPANSION 
JOINTS IMMEDIA TEL Y ADJACENT TO BRICK PA VERS OR 
THROUGH THE EDGE RESTRAINT. TAPER THE TRANSITION 
BETWEEN 9 INCHES (225 MM) THICK WALK AND FIVE 
INCHES {150 MM) THICK WALK OVER A DISTANCE OF 
FIVE INCHES {150 MM} AS SHOWN ON THE STANDARD 
DRA WINGS. 

E. SIZE, LOCA TION AND AUGNMENT. DETECTABLE 
WARNING SURFACES EXTEND 24 INCHES {610 MM) 
MINIMUM IN THE DIRECTION OF TRA VEL AND THE FULL 
WIDTH OF THE CURB RAMP, LANDING, OR BLENDED 
TRANSITION. LOCA TE THE DETECTABLE WARNING 
SURFA CE SO THA T THE EDGE NEAREST THE CURB LINE IS 
SIX INCHES {150 MM} MINIMUM AND EIGHT INCHES (205 
MM) MAXIMUM FROM THE FA CE OF THE CURB LINE. ALIGN 
THE DOMES ON A SQUARE GRID, IN ROWS PARALLEL AND 

PERPENDICULAR TO THE PREDOMINANT DIRECTION OF 
TRA VEL DO NOT SKEW DOMES DIA GONALL Y TO THE 
DIRECTION OF TRA VEL 

F. APPUCATION. PREPARE THE SURFACE OF EXISTING 
CONFORMING RAMPS AND INSTALL THE DETECTABLE 
WARNING DEVICES IN ACCORDANCE WITH 
MANUFACTURER 'S SPECIFICA TIONS AND IN ACCORDANCE 
WITH THIS SPECIFICA TION, OR AS OTHERWISE 
SPECIFIED ON THE PLANS. THE FINISHED SURFACE IS 
UNIFORML Y PROFILED TO COMPLETEL Y MA TCH THE 
ADJOINING SURFA CES WITHOUT LIPS, OBSTRUCTIONS 
AND DRAINS COMPLETEL Y. 

IF THERE IS A DELA Y OF MORE THAN 24 HOURS IN 
INSTALLING THE PA VERS, BEFORE THE DEPRESSED BASE 
IS OPEN TO PEDESTRIAN TRAFFIC, FILL THE HOLE WITH 
CLEAN STONE CONFORMING TO ODOT ITEM 304. REMOVE 
ALL STONE PRIOR TO PLACEMENT OF THE SAND BEDDING 
COURSE. 

OBTAIN APPROVAL OF THE FINISHED BASE COURSE 
BEFORE PLA CEMENT OF THE SAND BEDDING COURSE. 
COVER THE WEEP HOLES WITH FIL TER FABRIC TO 
PREVENT MIGRA TION OF SAND BEDDING. SPREAD THE 
SAND BEDDING EVENL Y O VER THE AREAS TO BE PA VED 
AND SCREENED TO A LEVEL THA T WILL PRODUCE THE 
REQUIRED 2-1/4 INCHES (56 MM) THICKNESS WHEN THE 
PA VING BRICKS HA VE BEEN PLA CED AND VIBRA TED. DO 
NOT DISTURB THE SAND BEDDING COURSE ONCE IT HAS 
BEEN SCREENED AND LEVELED. 

LA Y THE PA VER UNITS IN THE APPROVED PA TTERN. LA Y 
THE BRICKS IN SUCH A MANNER THA T THE DESIRED 
PA TTERN IS MAINTAINED AND THE JOINTS BETWEEN THE 
BRICKS DO NOT EXCEED 1/8 INCH {3 MM). FILL THE GAPS 
A T  THE EDGE OF THE PA VED SURFA CE WITH STANDARD 
EDGE PIECES OR CUT THE BRICKS TO FIT. CUT THE 
BRICKS TO A STRAIGHT EVEN SURFA CE WITHOUT 
CRA CKS OR CHIPS. ALL CUTS TO BE WITHIN 1/1 6 INCH 
(1 . 5  MM). 

PROTECT THE PA VING BRICKS WITH MECHANICAL 
PROTECTION (CARPET, RUBBER MA TERIAL, ETC.) AND 
VIBRA TE TO THEIR FINAL LEVEL B Y  TWO OR THREE 
PASSES OF A VIBRA TING PLA TE COMPACTOR. AFTER THE 
FIRST VIBRA TION, BRUSH SAND CONTAINING A T  LEAST 
30 PERCENT 1/16 INCH {1 . 5  MM) PARTICLES O VER THE 
SURFACE AND VIBRA TE IT INTO THE JOINTS WITH 
ADDITIONAL PASSES OF THE PLA TE VIBRA TOR SO AS TO 
COMPLETEL Y FILL THE JOINTS. SWEEP THE 
SURPLUS MA TERIAL FROM THE SURFA CE AND LEA VE THE 
ENTIRE SITE CLEAN. AFTER THE FINAL VIBRA TING, TEST 
THE SURFACE WITH A FOUR FOOT (1 .2 M) BOARD TO 
VERIFY THA T THE SURFACE IS TRUE TO GRADE AND DOES 
NOT VAR Y  BY MORE THAN 1/4 INCH (6 MM} A T  ANY 
LOCA TION. 

DETECTABLE WARNING, TYPE F. INSTALL TYPE "F'' 
DETECTABLE WARNING INSTALLA TIONS IN NEW, WET 
CONCRETE IN ACCORDANCE WITH THE MANUFACTURER 'S 
PUBLISHED INSTALLA TION INSTRUCTIONS. 

608. 08 METHOD OF MEASUREMENT. 
THE DEPARTMENT WILL MEASURE THE ACTUAL SQUARE 
FEET OF DETECTABLE WARNING DEVICES, FURNISHED 
AND IN PLA CE, COMPLETE AND ACCEPTED MEASURED 

FROM CENTER- TO-CENTER OF THE OUTER-MOST DOMES 
PARALLEL AND PERPENDICULAR TO THE RAMP 
CENTERLINE, WITH BOTH MEASUREMENTS EACH 
INCREASED BY TWO INCHES AND THEN MUL TIPLIED 
TOGETHER. ROUND THE SQUARE FOOTAGE CALCULA TION 
TO THE NEAREST ONE-TENTH SQUARE FOOT. COMPLETE 
THIS ITEM AND INCLUDE ALL WORK NECESSAR Y  TO 
PRO VIDE A COMPLETE AND USEABLE DETECTABLE 
WARNING DEVICE. 

608. 09 BASIS OF PA YMENT. 

ITEM UNIT DESCRIPTION 

608 SF DETECTABLE WARNING, AS PER PLAN 
{CITY OF CINCINNA TI TYPE "F'7 

ITEM 609 - CURB. MISC. : CITY OF CINCINNA TI TYPE B-1 
BA TTERED 
ITEM 609 - CURB, MISC. : CITY OF CINCINNA TI TYPE S-1 
BA TTERED 
THE CURBS ON PIKE STREET, L YTLE STREET, AND EAST 
FOURTH STREET ARE TO BE CONSTRUCTED PER THE CITY 
OF CINCINNA TI STANDARD DRA WINGS AS SHOWN IN 
THESE PLANS. 

ITEM SPECIAL - BOLLARD 

PERMANENT BOLLARDS ARE REQUIRED TO PROTECT 
FDC#1 L OCA TED IN THE RETAINING WALL ON LUDLOW 
STREET. THE PERMANENT BOLLARDS SHALL BE LOCA TED 
IN THE CENTER OF THE EASTERN LUDLOW STREET 
SIDEWALK. THE CONTRA CTOR SHALL CONTACT THE 
OHIO UTILITY PROTECTION SER VICE (OUPS) AND OHIO 
OIL AND GAS PRODUCERS UNDERGROUND PROTECTION 
SER VICE (OGPUPS) TO VERIFY L OCA TION OF 
UNDERGROUND UTILITIES INCLUDING SER VICE LINES 
PRIOR TO INSTALLING THE BOLLARDS. THE ENGINEER 
SHALL APPROVE THE LOCA TION OF THE BOLLARDS PRIOR 
TO INSTALLA TION. THE BOLLARDS SHALL BE PER SCD 
RM-5. 1 .  

THE DEPARTMENT SHALL MEASURE THE QUANTITY PER 
EA CH BOLLARD INSTALLED IN PLA CE INCLUDING A LL OF 
THE ITEMS NEEDED TO COMPLETE THE WORK INCLUDING 
BUT NOT LIMITED TO EXCA VA TION, CONCRETE 
FOUNDA TION, STEEL POST, AND SIDEWALK 
RESTORA TION. THE DEPARTMENT WILL PA Y FOR 
ACCEPTED QUANTITIES OF BOLLARDS A T  THE CONTRA CT 
PRICE FOR ITEM SPECIAL - BOLLARD. THIS PRICE PAID 
SHALL INCLUDE ALL NECESSAR Y  LABOR, MA TERIALS, 
TOOLS, AND EQUIPMENT NECESSAR Y  TO COMPLETE THE 
WORK TO THE SA TISFACTION OF THE ENGINEER. 

THE FOLLOWING ESTIMA TED QUANTITIES HA VE BEEN 
INCLUDED IN THE GENERAL SUMMARY FOR USE TO 
COMPLETE THE WORK NOTED ABOVE: 

690, SPECIAL - BOLLARD 2 EA CH 
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ITEM SPECIAL - STRUCTURE, MISC. : PRECONSTRUCT/ON 
CONDmON SURVEY AND EXPERT PERSONNEL 
REQUIREMENTS 

BEFORE CONSTRUCTION BEGINS, CONDUCT A CONDITION 
SURVEY OF THE TAFT MUSEUM OF ART, 316 PIKE ST. THE 
PURPOSE OF THE SUR VEY IS TO DOCUMENT THE 
CONDITION OF THE BUILDING, STRUCTURES, AND 
ARTWORK ALONG THE WESTERN SIDE OF THE MUSEUM. 
THE CONTRA CTOR IS TO RETAIN AN EXPERIENCED 
VIBRA TION SPECIALIST AND A MUSEUM CONSER VA TION 
EXPER T TO PERFORM OR SUPER VISE THE 
PRECONSTRUCT/ON CONDITION SUR VEY. 

THE VIBRA TION SPECIALIST SHALL BE AN EXPERT IN THE 
INTERPRETA TION OF VIBRA TION DA TA, AND SHALL MEET 
ONE OF THE FOLLO WING QUALIFICA TION 
REQUIREMENTS: 

A .  A REGISTERED ENGINEER WITH A T  LEAST TWO 
YEARS OF PRO VEN EXPERIENCE IN MONITORING 
VIBRA TIONS ON SIMILAR CONSTRUCTION 
PROJECTS NEAR MUSEUMS WITH VIBRA TION 
SENSITIVE ARTWORK; 

B. HAS A T  LEAST FIVE YEARS OF PROVEN 
EXPERIENCE IN MONITORING VIBRA TIONS ON 
SIMILAR CONSTRUCTION PROJECTS NEAR 
MUSEUMS WITH VIBRA TION SENSITIVE 

AR TWORK. 

THE VIBRA TION SPECIALIST HIRED SHALL NOT BE A 
CURRENT EMPLO YEE OF THE CONTRA CTOR. 

THE MUSEUM CONSER VA TION EXPERT SHALL BE A 
FELLOW WITH THE AMERICAN INSTITUTE FOR 

CONSER VA TION OF HISTORIC AND ARTISTIC WORKS 
(WWW. CONSER VA TION-US. ORG), AND HA VE EXPERIENCE 
WITH MURALS ON PLASTER, PAINTINGS, AND 

PORCELAINS. 

THE MUSEUM CONSER VA TION EXPERT HIRED SHALL NOT 
BE A CURRENT EMPLO YEE OF THE CONTRACTOR OR THE 

TAFT MUSEUM OF ART. 

THE CONTRA CTOR IS TO SUBMIT A RESUME TO THE 

ENGINEER WITH THE CREDENTIALS OF THE PROPOSED 
VIBRA TION SPECIALIST A T  OR BEFORE THE 
PRECONSTRUCT/ON CONFERENCE. INCLUDE IN THE 

RESUME A LIST OF A T  LEAST 3 CONSTRUCTION PROJECTS 
ON WHICH THE VIBRA TION SPECIALIST WAS 
RESPONSIBL Y IN CHARGE OF MONITORING THE 

VIBRA TIONS. LIST A DESCRIPTION OF THE PROJECTS, 

WITH DETAILS OF THE VIBRA TION INTERPRETA TIONS 
MADE ON THE PROJECT. LIST THE NAMES AND 
TELEPHONE NUMBERS OF PROJECT OWNERS WITH 

SUFFICIENT KNOWLEDGE OF THE PROJECTS TO VERIFY 
THE SUBMITTED INFORMA TION. OBTAIN APPROVAL OF 
THE VIBRA TION SPECIALIST BEFORE BEGINNING ANY 

WORK. ALLOW 30 DA YS FOR THE REVIEW OF THIS 
DOCUMENTA TION. 

THE CONTRA CTOR IS TO SUBMIT A RESUME TO THE 

ENGINEER WITH THE CREDENTIALS OF THE PROPOSED 
MUSEUM CONSER VA TION EXPERT A T  OR BEFORE THE 
PRECONSTRUCT/ON CONFERENCE. INCLUDE A RESUME 

WITH REFERENCES. OBTAIN APPROVAL OF THE MUSEUM 
CONSER VA TION EXPERT BEFORE BEGINNING ANY WORK. 

ALLOW 30 DA YS FOR THE REVIEW OF THIS 
DOCUMENTA TION. 

THE VIBRA TION SPECIALIST IS TO RECORD THE 
CONDITION OF EXISTING STRUCTURES AND BUILDING 
MA TERIALS USING WRITTEN TEXT, PHOTOGRAPHS, AND 
VIDEO RECORDINGS. THE VIBRA TION SPECIALIST WILL 
NEED TO COORDINA TE INSPECTION A CTIVITIES WITH 
TAFT MUSEUM STAFF TO MINIMIZE DISRUPTIONS TO 
DAIL Y OPERA TIONS AND SPECIAL EVENTS. INTERIOR 
WALLS, CEILINGS, AND FLOORS THA T ARE A CCESSIBLE 
ARE TO BE INSPECTED. THE VIBRA TION SPECIALIST WILL 
BE REQUIRED TO INSPECT THE EXTERIOR OF THE 
BUILDING THA T IS VISIBLE FROM GROUND LEVEL 
RECORD THE LOCA TION, SIZE (LENGTH, WIDTH AND 
DEPTH), AND TYPE OF ALL CRACKS AND OTHER 
STRUCTURAL DEFICIENCIES. THE VIBRA TION SPECIALIST 
WILL NEED TO ESTABLISH REPEA TABLE SUR VEY POINTS 
AND PERFORM AN ELEVA TION SUR VEY OF THE WEST 
EXTERIOR WALL OF THE TAFT MUSEUM. THE ELEVA TION 
SUR VEY AND INTERIOR INSPECTION IS TO BE 
PERFORMED EVER Y THREE MONTHS, AND THE 
CONTRA CTOR AND ENGINEER ARE TO BE NOTIFIED OF 
ANY CHANGES OR CONCERNS. THE VIBRA TION 
SPECIALIST IS TO REPEA T THE ELEVA TION SURVEY AND 
INTERIOR INSPECTION IF VIBRA TION LIMITS ARE 
EXCEEDED, AND A T  THE COMPLETION OF THE PROJECT. 

THE MUSEUM CONSER VA TION EXPERT SHALL EXAMINE 
THE ART OBJECTS ALONG THE WEST SIDE OF THE 
MUSEUM USING WRITTEN TEXT, PHOTOGRAPHS, VIDEO 

RECORDINGS, AND OTHER MEANS RECOMMENDED BY THE 
CONSER VA TOR. 

IF THE OWNERS OR OCCUPANTS FAIL TO ALLOW A CCESS 
TO THE PROPERTY FOR THE PRECONSTRUCT/ON 
CONDITION SUR VEY, THE CONTRACTOR IS TO SEND A 
CERTIFIED LETTER TO THE OWNER OR OCCUPANT. THE 
CONTRA CTOR IS TO DOCUMENT THE NOTIFICA TION 
EFFORT AND CERTIFIED LETTER IN THE REPORTS. 

THE VIBRA TION SPECIALIST AND CONSER VA TION EXPERT 
ARE TO SUBMIT A PRECONSTRUCT/ON CONDITION 
REPORT TO THE ENGINEER AND THE TAFT MUSEUM THA T 
SUMMARIZES THE PRECONSTRUCT/ON CONDITION OF 
THE BUILDINGS, STRUCTURES, AND ARTWORK. THE 
PRECONSTRUCT/ON REPORT MUST IDENTIFY ANY AREAS 
OF CONCERN. THE VIBRA TION SPECIALIST AND 
CONSER VA TION EXPER T ARE REQUIRED TO SUBMIT 
THREE COPIES OF THE REPORT. 

THE DEPARTMENT WILL PA Y FOR THIS ITEM A T  THE 
CONTRA CT LUMP SUM PRICE FOR ITEM SPECIAL -
STRUCTURE MISC. : PRECONSTRUCT/ON CONDITION 

SUR VEY AND EXPERT PERSONNEL REQUIREMENTS. 

ITEM SPECIAL - STRUCTURE, MISC. : VIBRA TION 
MONITORING AND CONTROL REQUIREMENTS 

CONDUCT WORK AND MONITOR GROUND VIBRA TIONS 
CA USED BY ALL CONSTRUCTION A CTIVITY FROM ANY 

LOCA TION, SO THA T WORK CAN BE SUSPENDED IF THE 
VIBRA TIONS EXCEED THE SPECIFIED VIBRA TION LIMITS 
A T  THE TAFT MUSEUM OF ART, 316 PIKE ST. 

THE VIBRA TION SPECIALIST SHALL WORK WITH THE 
MUSEUM CONSER VA TION EXPERT TO ADJUST 

A CCEPTABLE VIBRA TION AND TO PERFORM THE 
VIBRA TION MONITORING. THE VIBRA TION LIMIT A T  THE 
SITE CONSTRUCTION LIMITS {SML3, SML4 ON SHEET 279) 
SHALL NOT EXCEED THE ABSOLUTE MAXIMUM 0. 5 IN/SEC 
PEAK PARTICLE VELOCITY AND A T  THE TAFT MUSEUM OF 
ART BUILDING {SMU, SML2 ON SHEET 279) SHALL NOT 
EXCEED ABSOLUTE MAXIMUM 0. 12 IN/SEC PEAK PAR TICLE 
VELOCITY, AND MA Y BE LOWERED BASED THE RESUL TS 
OF THE PRECONSTRUCT/ON CONDITION SUR VEY, 
CONSTRUCTION FIELD TRIALS, AND THE REQUIREMENTS 
OF THIS NOTE. 

THE CONTRACTOR IS TO INSTALL SEISMOGRAPHS THA T 
ARE CAPABLE OF CONTINUOUSL Y RECORDING THE PEAK 
PAR TICLE VELOCITY AND ASSOCIA TED FREQUENCY FOR 
THREE MUTUALL Y PERPENDICULAR COMPONENTS OF 
VIBRA TION, WHILE PRO VIDING A PERMANENT RECORD OF 
THE ENTIRE VIBRA TION EVENT. USE A SUFFICIENT 
NUMBER OF SEISMOGRAPHS TO PRO VIDE REDUNDANCY 
IN CASE ONE DEVICE SHOULD FAIL THE SEISMOGRAPHS 
SHALL BE PART OF A MONITORING SYSTEM THA T IS 
REMOTEL Y A CCESSIBLE IN REAL TIME, AND PROVIDES 
1M MEDIA TE NOT/FICA TION TO THE FIELD CREWS, THE 
ENGINEER, AND THE VIBRA TION SPECIALIST OF ANY 
ABO VE LIMIT MEASUREMENTS. SUBMIT A MONITORING 
PLAN THA T INCLUDES THE PROPOSED SEISMOGRAPH 
LOCA TIONS TO THE ENGINEER FOR REVIEW AND 
A CCEPTANCE. A MINIMUM OF FIVE SEISMOGRAPHS 
SHALL BE PRO VIDED. TWO SEISMOGRAPHS SHALL BE 
PLACED INSIDE THE TAFT MUSEUM OF ART, 316 PIKE 
STREET. PLA CE ONE SEISMOGRAPH IN THE BASEMENT 
LEVEL OF THE BUILDING, BELOW THE ORIGINAL FRONT 
ENTRANCE. THE SECOND SEISMOGRAPH SHALL BE 
PLA CED ON THE FIRST FLOOR, ALONG THE WESTERN 
WALL, NEAR THE EXISTING MURALS. THE THIRD 
SEISMOGRAPH SHALL BE LOCA TED ON THE EAST SIDE OF 
PIKE STREET A T  THE SIDEWALK ENTRANCE TO THE FRONT 

OF THE TAFT MUSEUM. THE FOURTH SEISMOGRAPH 
SHALL BE LOCA TED ADJACENT TO THE ANNA LOUISE INN 
BUILDING (300 L YTLE STREET). THE LOCA TION OF THE 
FINAL REQUIRED SEISMOGRAPH SHALL BE IDENTIFIED BY 
THE VIBRA TION SPECIALIST. 

THE VIBRA TION SPECIALIST SHALL PERFORM THE 
FOLLO WING: 
1 .  MEASURE THE AMBIENT GROUND VIBRA TIONS 

BEFORE CONSTRUCTION BEGINS; 
2. CONDUCT CONSTRUCTION FIELD TRIALS TO VERIFY 

THA T A CTUAL VIBRA TIONS WILL NOT EXCEED THE 
ESTABLISHED VIBRA TION LIMITS TO PREVENT 

DAMA GE TO EXISTING STRUCTURES AND ARTWORK. 

PRO VIDE DOCUMENTA TION AND EXPLAIN THE 
RA TIONALE AND LOGIC USED TO DETERMINE THE 
VIBRA TION LIMITS A T  A MEETING WITH THE 

ENGINEER BEFORE CONSTRUCTION A CTIVITIES 
BEGIN; THE CONSTRUCTION FIELD TRIALS WILL 
ESTABLISH THE BASELINE FOR THE EQUIPMENT AND 

METHODS TO BE USED TO COMPL Y WITH THE 
VIBRA TION CONTRACT REQUIREMENTS AND WILL 
SER VE AS THE BASIS FOR DETERMINING ADDITIONAL 
COSTS DUE TO VIBRA TION LIMIT REVISIONS. 

3. MONITOR THE GROUND VIBRA TIONS FOR THE 
DURA TION OF THE PROJECT, AND DURING THE 
CONSTRUCTION FIELD TRIALS; 

4. A TTEND REGULAR PROGRESS MEETINGS DURING 
VIBRA TION CA USING A CTIVITIES. 

5. IF THE VIBRA TION LIMITS ARE REA CHED OR 
EXCEEDED, THE CONTRA CTOR IS TO 1M MEDIA TEL Y 
SUSPEND WORK. THE ENGINEER IS TO INFORM THE 
DIRECTOR OF THE TAFT MUSUEM. PRO VIDE ALL 
CALCULA TIONS AND SUPPORTING DOCUMENTA TION 
USED TO EVALUA TE THE CONDITION OF THE TAFT 
MUSEUM, ASSOCIA TED FA CILITIES, AND CONTENTS. 
PRO VIDE A CORRECTIVE A CTION PLAN TO 
DEMONSTRA TE THA T ADJUSTMENTS HA VE BEEN MADE 
TO REDUCE THE LEVELS OF VIBRA TION PRIOR TO 
RESUMING WORK. 

6. FOR ALL VIBRA TION REPORTING INCLUDING 
CORRECTIVE A CTION PLANS, FURNISH THE DA TA 
RECORDED AND INCLUDE THE FOLLOWING: 
A .  IDENTIFICA TION OF SEISMOGRAPH. 
B. DISTANCE AND DIRECTION OF SEISMOGRAPH 

FROM WORK A CTIVITIES. 
C. START TIME AND DURA TION OF WORK 

A CTIVITIES. 
D. LIST OF WORK DURING EACH MONITORING 

INTER VAL 
7. SUBMIT A PRECONSTRUCT/ON CONDITION REPORT, 

AN INTERIM REPOR T A T  THE COMPLETION OF THE 
CONSTRUCTION FIELD TRIALS, CORRECTIVE A CTION 
PLANS, AND A FINAL REPOR T AFTER COMPLETION OF 
CONSTRUCTION A CTIVITIES. EACH REPORT SHALL 
CONTAIN ALL MEASUREMENTS, INTERPRETA TIONS, 

AND RECCOMENDA TIONS TO THE ENGINEER. SUBMIT 
THREE HARD COPIES AND AN ELECTRONIC PDF OF 
THE REPORT. 

8. PRO VIDE A WEEKL Y SUMMAR Y OF ALL VIBRA TION 
DA TA AND EVENTS TO THE ENGINEER AND THE TAFT 
MUSEUM. 

SUSPENSION OF WORK: THE CONTRA CTOR SHALL 

IMMEDIA TEL Y  SUSPEND ALL A CTIVITIES IF THE 
MONITORING EQUIPMENT SENDS AN ALERT THA T  THE 
VIBRA TION LIMITS HA VE BEEN EXCEEDED, OR IF 

ORDERED BY THE VIBRA TION SPECIALIST. WORK SHALL 
NOT RECOMMENCE UNTIL THE VIBRA TION SPECIALIST 
AND THE MUSEUM CONSER VA TION EXPERT REPORT TO 
THE ENGINEEER THA T NO DAMA GE HAS OCCURRED, OR 
WILL OCCUR, AND THA T CORRECTIVE A CTION HAS BEEN 
TAKEN TO LOWER THE VIBRA TION. 

FOR EMPHASIS WITH RESPECT TO THE TAFT MUSEUM OF 
ART, ALL WORK PERFORMED ASSOCIA TED WITH THIS 
PROJECT IS SUBJECT TO THE PRO VISION  OF C&MS 1 07. 10 

- PRO TECTION AND RESTORA TION OF PROPER TY, THIS 
NOTE, AND OTHER PERTINENT CONTRACT TERMS AND 
CONDITIONS. THE CONTRA CTOR IS RESPONSIBLE FOR 

ALL DAMA GE RESUL TING FROM CONSTRUCTION 

A CTIVITIES. THE CONTRA CTOR SHALL CONTROL 
VIBRA TION AND MONITOR ALL BUILDINGS, STRUCTURES, 

AND ARTWORK AND OTHER AREAS THA T MA Y BE SUBJECT 

TO DAMAGE FROM CONSTRUCTION-INDUCED VIBRA TION. 

THE DEPAR TMENT WILL PA Y FOR THIS ITEM A T  THE 

CONTRA CT LUMP SUM PRICE FOR ITEM SPECIAL -
STRUCTURE MISC. : VIBRA TION MONITORING AND 
CONTROL REQUIREMENTS. THE DEPARTMENT WILL PA Y 
TWENTY FIVE {25%) UPON APPRO VAL OF THE VIBRA TION 

AND MUSEUM CONSER VA TION SPECIALISTS, TWENTY 
FIVE PERCENT (25%) UPON INSTALLA TION OF THE 
REQUIRED VIBRA TION MOINTORING INSTRUMENTA TION, 

TWENTY FIVE PERCENT (25%) UPON COMPLETION OF THE 
CONSTRUCTION FIELD TRIALS AND SUBMISSION OF THE 
INTERIM REPORT, AND THE FINAL TWENTY FIVE PERCENT 
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(25%) OF THE BID PRICE FOLLOWING COMPLETION OF 
THE POST CONSTRUCTION CONDITION SURVEY. 

ALL WORK AND COSTS INCURRED TO PRO VIDE THE 
REQUIRED VIBRA TION MONITORING AND RESUME WORK 
AS A RESUL T OF EXCEEDANCE OF THE ORIGINAL OR 
SUBSEQUENT REVISIONS TO THE VIBRA TION LIMITS 
SHALL BE INCLUDED IN THE LUMP SUM PRICE FOR ITEM 
SPECIAL - STRUCTURE MISC. : VIBRA TION MONITORING 
AND CONTROL REQUIREMENTS. 

THE DEPARTMENT WILL COMPENSA TE THE CONTRA CTOR 
FOR ADJUSTMENTS ASSOCIA TED WITH VIBRA TION LIMIT 
REVISIONS ONL Y IN THE EVENT THA T DOCUMENTA TED 
ADDITIONAL COSTS EXCEED TWENTY FIVE PERCENT 
(25%) OF THE LUMP SUM BID AMOUNT. THE 
CONTRA CTOR WILL BE COMPENSA TED A CCORDING TO 
C&MS SECTION 109. 05 ONL Y FOR THE PORTION OF 
DOCUMENTED ADDITIONAL COSTS EXCEEDING TWENTY 
FIVE PERCENT (25%) OF THE LUMP SUM BID AMOUNT 
FOR REVISIONS TO THE CONTRA CT DOCUMENTS SET 
FORTH IN C&MS SECTION 104. 02 WITH TIME 
ADJUSTMENTS A CCORDING TO C&MS SECTION 108. 06. 
COMPENSA TION WITH REGARD TO AL TERNA TIVE 
CONSTRUCTION PROCEDURES WILL ONL Y BE PRO VIDED 
FOR REVISIONS THA T THE ENGINEER DETERMINES ARE 
REQUIRED AND A CCEPTABLE TO REDUCE VIBRA TIONS. 

ITEM SPECIAL - MISC. : COORDINA TION WITH THE TAFT 
MUSEUM OF ART 

CONTA CT THE DIRECTOR/CEO OF THE MUSEUM A T  LEAST 
FOURTEEN (14) DA YS PRIOR TO COMMENCING THE 
PRECONSTRUCT/ON SUR VEY, VIBRA TION MONITORING 

INSTALLA TION, AND CONSTRUCTION A CTIVITIES, 
INCLUDING ANY CONSTRUCTION FIELD TRIALS. 
NOT/FICA TION SHALL ALSO BE PRO VIDED A T  LEAST 

FOURTEEN (14) DA YS PRIOR TO ANY MAJOR CHANGES IN 
PLANNED CONSTRUCTION A CTIVITIES. 

CONTA CT INFORMA TION: 

DEBORAH EMONT SCOT0 DIRECTOR/CEO 
TAFT MUSEUM OF ART 

316 PIKE STREET 
CINCINNA Tl, OH 45202 
513-684-4511 

DSCOTT(mTAFTMUSEU/11/. ORG 

ITEM SPECIAL - MISC. : COORDINA TION WITH THE CITY 
OF CINCINNA TI PARK BOARD 

CONTA CT THE SUPERINTENDEN0 DIVISION OF PLANNING 

AND DESIGN, OF THE CINCINNA Tl PARK BOARD A T  LEAST 
{14) DA YS PRIOR TO COMMENCING CONSTRUCTION 
A CTIVITIES INCLUDING ANY CONSTRUCTION FIELD 

TRIALS. NOT/FICA TION SHALL ALSO BE PRO VIDED A T  
LEAST FOURTEEN {14) DA YS PRIOR TO ANY MAJOR 
CHANGES IN PLANNED CONSTRUCTION A CTIVITIES. 

CONTA CT INFORMA TION: 

DIVISION OF PLANNING AND DESIGN/PROGRAM 

SER VICES 
STEVE SCHUCKMAN, SUPERINTENDENT 
(513) 475-9600 

STEVEN. SCHUCKMAN@CINCINNA TI-OH. GOV 

ITEM SPECIAL - STRUCTURE, MISC. : CONSTRUCTION 
FIELD TRIALS 

PRIOR TO COMMENCING PRODUCTION WORK, THE 
CONTRA CTOR UNDER THE DIRECT SUPER VISION AND 
CONTROL OF THE VIBRA TION SPECIALIST SHALL 
COMPLETE CONSTRUCTION FIELD TRIALS USING THE 
PROPOSED CONSTRUCTION EQUIPMENT AND METHODS. 
THE FIELD TRIALS SHALL BE PERFORMED UTILIZING 
A CTUAL EQUIPMENT AND METHODS TO BE USED DURING 
CONSTRUCTION. THE CONSTRUCTION FIELD TRIALS 
SHALL BE CONDUCTED IN A MANNER THA T ALLOWS FOR 
THE A CTIVITY TO BEGIN A T  A LOW LEVEL OF 
A GRESS/VENESS, AND INCREMENTALL Y INCREASE TO THE 
ALLOWABLE MAXIMUM EFFORT NOT EXCEEDING THE 
ABSOLUTE MAXIMUM 0. 12 /N/SEC PEAK PAR TICLE 
VELOCITY A T  THE TAFT MUSEUM. 

FIELD TRIALS SHALL BE COMPLETED FOR THE FOLLO WING 
A CTIVITIES: 
1.  TEMPORAR Y  SHORING INSTALLA TION 
2. PA VEMENT DEMOLITION AND REMOVAL 
3. EXCA VA TION 
4. PA VEMENT CONSTRUCTION (INCLUDING ANY 

VIBRA TOR Y COMPACTION OF SUBGRADE / SUB-BASE) 

THE FIELD TRIALS SHALL BE MONITORED IN 
A CCORDANCE WITH THE VIBRA TION MONITORING AND 
CONTROL REQUIREMENTS AND REPOR TED ON BY THE 
VIBRA TION SPECIALIST. 

IF THE TRIAL METHODS EXCEED THE ALLOWED 

VIBRA TION LIMI0 THE CONTRA CTOR SHALL SELECT AN 
AL TERNA TIVE EQUIPMENT OR METHOD. THESE 
AL TERNA TIVES SHALL BE SUBJECTED TO SUBSEQUENT 
CONSTRUCTION FIELD TRIALS. IT IS ANTICIPITA TED 
THA T THE PEAK PARTICLE VELOCITY WILL EXCEED OR 
APPROACH THE MAXIMUM LIMITS DURING 
CONSTRUCTION A CTIVITIES SUCH AS VIBRA TOR Y SHEET 
PILE INSTALLA TION, PILE DRIVING, AND HEA VY 
DEMOLITION ADJACENT TO PIKE STREET. IT IS ADVISED 
THA T THE CONTRACTOR A VOID THESE A CTIVITIES TO 

PREVENT EXCEEDING THE MAXIMUM PEAK PARTICLE 
VELOCITY. 

THE DEPAR TMENT WILL PA Y FOR CONSTRUCTION FIELD 
TRIALS A T  THE CONTRACT LUMP SUM PRICE FOR ITEM 
SPECIAL - STRUCTURE MISC. : CONSTRUCTION FIELD 

TRIALS. 

THE DEPAR TMENT WILL COMPENSA TE THE CONTRA CTOR 
FOR ADDITIONAL CONSTRUCTION FIELD TRIALS 

ASSOCIA TED WITH VIBRA TION LIMIT REVISIONS ONL Y IN 
THE EVENT THA T DOCUMENTA TED ADDITIONAL COSTS 
EXCEED TWENTY FIVE PERCENT {25%) OF THE LUMP SUM 

BID AMOUNT. THE CONTRA CTOR WILL BE COMPENSA TED 
A CCORDING TO C&MS SECTION 1 09. 05 ONL Y FOR THE 
PORTION OF DOCUMENTED ADDITIONAL COSTS 
EXCEEDING TWENTY FIVE PERCENT {25%) OF THE LUMP 

SUM BID AMOUNT FOR REVISIONS TO THE CONTRA CT 
DOCUMENTS SET FORTH IN C&MS SECTION 104. 02 WITH 
TIME ADJUSTMENTS A CCORDING TO C&MS SECTION 
1 08. 06. COM PEN SA TION WITH REGARD TO ADDITIONAL 
CONSTRUCTION FIELD TRIALS WILL ONL Y BE PRO VIDED 

FOR ADDITIONAL TRIALS THA T THE ENGINEER 
DETERMINES ARE REQUIRED TO REDUCE VIBRA TIONS. 

ITEM 690 - SPECIAL - MISC. : CLEANING AND SWEEPING 
OF ROADWA YS 

THE CONTRACTOR SHALL FURNISH ALL MA TERIAL, 
EQUIPMEN0 LABOR AND INCIDENTAL ITEMS NECESSAR Y  
TO PROPERL Y REMOVE AND DISPOSE OF ALL DEBRIS AND 
OTHER FOREIGN MA TERIAL BY POWER SWEEPING USING 
STREET SWEEPER SINGLE UNITS CAPABLE OF SWEEPING, 
CAPTURING, AND STORING DEBRIS WITHOUT EMITTING 
OR RELEASING PARTICULA TES; SHO VELING; SCRAPING; 
ETC. ON PIKE STREE0 L YL TE STREET AND FOURTH 
STREET AROUND THE PROJECT WORK ZONE STREET 
CLEANING AND SWEEPING SHALL BE PERFORMED AS 
DIRECTED BY THE ENGINEER TO CONTROL DUST AND 
DEBRIS DURING CONSTRUCTION. 

STREET SWEEPING EQUIPMENT SHALL BE EQUIPPED WITH 
SUFFICIENT WA TER FOR USE AS DUST CONTROL AS 
DETERMINED B Y  THE ENGINEER. 

NO DEBRIS WILL BE ALLOWED TO BE DUMPED OR 
STOCKPILED WITHIN THE PROJECT CONSTRUCTION 
LIMITS, OR ON ANY PUBLIC OR PRIVA TE PROPER TY 
SURROUNDING THE JOB SITE. ALL DEBRIS REMOVED BY 
THE CONTRACTOR BECOMES THE PROPERTY OF THE 
CONTRACTOR AND SHALL BE THE CONTRA CTOR 'S 
RESPONSIBILITY FOR DISPOSAL 

THIS WORK IS IN ADDITION TO THA T REQUIRED OF THE 
CONTRACTOR IN THE CONSTRUCTION AND MA TERIAL 
SPEC! FICA TIONS AND CITY OF CINCINNA Tl MUNICIPAL 
CODE PA YMENT FOR ALL OF THE ABO VE WILL BE MADE 
A T  THE CONTRA CT BID PRICE FOR ITEM 690 - SPECIAL -
MISC. : CLEANING AND SWEEPING OF ROADWA YS, 
LANE MILE ROADWA Y SWEPT. 

NIGHT TIME CONSTRUCTION 

THE CONTRACTOR SHALL BE A WARE OF SECTION 909-7 
OF THE CINCINNA TI MUNICIPAL CODE AND PLAN THEIR 
WORK A CCORDINGL Y. THE FOLLOWING IS AN EXCERPT 

OF THE MUNICIPAL CODE: 

NIGHT TIME CONSTRUCTION FOR LOCAL STREETS 
AND BRIDGES LISTED BELOW 
NO PERSON OTHER THAN IN THE EVENT OF 
EMERGENCY, SHALL, BETWEEN THE HOURS FROM 

9:00 P. M. TO 7:00 A . M. THE FOLLOWING DA Y, 

ENGAGE IN OR UNDERTAKE ANY CONSTRUCTION 
OR DEMOLITION A CTIVITY OR THE OPERA TION OF 
ANY MECHANICAL, ELECTRICAL OR BA TTER Y

OPERA TED APPARA TUS WHICH PRODUCES LOUD 
SOUND WHICH DISTURBS THE PEA CE AND QUIET 
OF THE NEIGHBORHOOD WITHIN 500 FEET OF 

PLACES OF RESIDENCE, HOSPITALS OR OTHER 
RESIDENTIAL INSTITUTIONS, WITHOUT FIRST 
OBTAINING A SPECIAL PERMIT FROM THE 
DIRECTOR OF BUILDINGS AND INSPECTIONS OR 
THE CITY ENGINEER FOR SUCH NIGHTTIME 
CONSTRUCTION. FOR PURPOSES OF THIS 
SECTION, CONSTRUCTION SHALL INCLUDE EVER Y 

OPERA TION REGULA TED BY THE CINCINNA Tl -
OHIO BASIC BUILDING CODE. 

THE CONTRA CTOR SHALL BE RESPONSIBLE FOR ANY AND 
ALL FINES ASSESSED DUE TO NONCOMPLIANCE WITH THE 
CITY NOISE ORDINANCE. 

REFER TO CINCINNA Tl MUNICIPAL CODE 909-7 FOR 
ADDITIONAL INFORMA TION. 

ITEM SPECIAL - STRUCTURE, MISC. : POST 
CONSTRUCTION CONDITION SURVEY AND FINAL REPORT 

UPON COMPLETION OF CONSTRUCTION, CONDUCT A 
CONDITION SUR VEY OF THE TAFT MUSEUM OF AR0 316 
PIKE ST. THE PURPOSE OF THE SUR VEY IS TO DOCUMENT 
THE CONDITION OF THE BUILDING, STRUCTURES, AND 
ARTWORK ALONG THE WESTERN SIDE OF THE MUSEUM. 
THE VIBRA TION SPECIALIST AND THE MUSEUM 
CONSER VA TION EXPERT SHALL PERFORM OR SUPER VISE 
THE POST CONSTRUCTION CONDITION SUR VEY. 

THE VIBRA TION SPECIALIST IS TO RECORD THE 
CONDITION OF EXISTING STRUCTURES AND BUILDING 
MA TERIALS, USING WRITTEN TEX0 PHOTOGRAPHS, AND 
VIDEO RECORDINGS. INSPECT INTERIOR WALLS, 
CEILINGS, AND FLOORS THA T ARE A CCESSIBLE. INSPECT 
THE EXTERIOR OF THE BUILDING THA T IS VISIBLE FROM 
GROUND LEVEL RECORD THE LOCA TION, SIZE, AND 
TYPE OF ALL CRA CKS AND OTHER STRUCTURAL 
DEFICIENCIES. 

THE MUSEUM CONSER VA TION EXPERT IS TO EXAMINE 
THE ART OBJECTS ALONG THE WEST SIDE OF THE 
MUSEUM USING WRITTEN TEX0 PHOTOGRAPHS, VIDEO 
RECORDINGS, AND ANY OTHER METHOD DEEMED 
APPROPRIA TE B Y  THE CONSER VA TOR. 

IF O WNERS OR OCCUPANTS FAIL TO ALLOW A CCESS TO 
THE PROPERTY FOR THE PRECONSTRUCT/ON CONDITION 
SUR VEY, THE VIBRA TION SPECIALIST AND THE MUSEUM 
CONSER VA TION EXPERT ARE TO SEND A CERTIFIED 
LETTER TO THE OWNER OR OCCUPANT. DOCUMENT THE 
NOT/FICA TION EFFORT AND THE CERTIFIED LETTER IN 
THE REPORT. 

THE VIBRA TION SPECIALIST AND MUSEUM 
CONSER VA TION EXPERT ARE TO EACH SUBMIT A FINAL 
REPORT TO THE ENGINEER AND THE TAFT MUSEUM THA T 
SUMMARIZES THE POST CONSTRUCTION CONDITION OF 

THE BUILDINGS, STRUCTURES, AND ARTWORK. THE 
REPORT SHALL INCLUDE A STA TEMENT OF WHETHER ANY 
CONDITIONS HA VE CHANGED DURING THE 
CONSTRUCTION PERIOD, AND SHALL DESCRIBE ANY 

SUCH CHANGES. SUBMIT THREE COPIES OF THE FINAL 
REPORT. 

THE DEPAR TMENT WILL PA Y FOR THIS ITEM A T  THE 
CONTRA CT LUMP SUM PRICE FOR ITEM SPECIAL -
STRUCTURE MISC. : POST CONSTRUCTION CONDITION 
SUR VEY AND FINAL REPORT. 

PERMISSIBLE CONSTRUCTION WORK TIMES 

WORK ON L YTLE ST., PIKE ST., FOURTH ST., AND WITHIN 
L YTLE PARK IS ALLOWED MONDA Y THROUGH FRIDA Y, 
7:00 A . M. TO 6:00 P. M. HOWEVER, ON MA Y 14, 2015 AND 

MA Y 12, 201 6 WORK A T  THESE LOCA TIONS IS ONL Y 
PERMITTED BETWEEN 7:00 A . M. AND 4:00 P. M. 
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ITEM 530 - SPECIAL - STRUCTURE, MISC. : 

CONSTRUCTION INSTRUMENTA TION AND MONITORING 
CONSTRUCTION INSTALLA TION OF SHALLOW 

SUBSURFACE MONITORING POINTS 

ITEM 530 - SPECIAL - STRUCTURE, MISC. : 
CONSTRUCTION INSTRUMENTA TION AND MONITORING 

MONITORING 

DESCRIPTION: 

THIS PA Y ITEM SHALL INCLUDE INSTALLING 
GEOTECHNICAL INSTRUMENTA TION AND MONITORING 
DEVICES AS SHOWN IN THE PLANS AND HEREIN 
SPECIFIED. 

THIS PA Y ITEM INCLUDES ALL THE MONITORING 
ACTIVITIES NECESSAR Y  TO COMPLETE THE MONITORING 
PROGRAM AS SHOWN IN THE PLANS A ND HEREIN 
SPECIRED. 

INSTRUMENT MA TERIALS, BOREHOLE CONSTRUCTION 
AND PREPARA TION, INSTALLA TION A ND SEALING OF 
BOREHOLES SHALL BE IN COMPLIANCE WITH ODOT 
SPEC! RCA TIONS FOR GEOTECHNICAL EXPLORA TION� 

UNLESS OTHERWISE NOTED OR SHO WN ON THE 
PLANS OR SPECIFICA TIONS. 

PROTECTIVE COVERS FOR INSTRUMENTS IN BOREHOLES 
SHALL BE FLUSH MOUNTED. 

LOCA TIONS OF INSTRUMENTS INDICA TED ON THE PLANS 
ARE APPR0Xll'1A TE. THE CONTRACTOR SHA LL VERIFY THE 
POSITION OF EXISTING UTILITIES A ND ANY OTHER 
OBSTRUCTIONS AND RELOCA TE AS NEAR AS POSSIBLE 
ANY INSTRUMENTS IN CONFLICT WITH INDICA TED 
POSITION 

A PRE-CONSTRUCTION CONDITION SURVEY OF THE TWO 
BUILDINGS NOTED BELOll£1, AS WELL AS THE EXISTING 
TUNNELS, SHALL BE PERFORMED B Y  THE CONTRACTOR 
WITH THE ENGINEER PRESENT TO RECORD A ND 
DOCUMENT PRE-EXISTING CONDITIONS. 
CRACK GAGES WILL BE INSTALLED TO MONITOR ANY PRE
EXISTING CONDITIONS REVEALED DURING THE SURVEY. 

BUILDINGS REQUIRING PRE-CONSTRUCTION SURVEYS: 

550 EAST 41H STREET A PARTMENTS 
311 PIKE STREET 

THE CONTRACTOR SHALL PROTECT ALL INSTRUMENTS 
A ND WIRING FROM DAMAGE DURING CONSTRUCTION. 
THE CONTRA CTOR SHALL REPLACE ANY DAMAGED OR 
INOPERABLE INSTRUMENTS WITHIN 48 HOURS, A T  NO 
ADDITIONAL EXPENSE TO THE O WNER. 

THE ENGINEER MA Y IMPOSE A WORK STOPPAGE IN THE 
VICINITY OF ANY DAMA GED OR INOPERABLE INSTRUMENT 
UNTIL MADE FUNCTIONAL, A T  NO ADDITIONAL EXPENSE 
TO THE ENGINEER. 

OBTAIN THREE SETS OF INSTRUMENT READINGS WITH 
EACH SET OBTAINED ON SEPARA TE DA TES WITHIN ONE 
WEEK OF INSTRUMENT INSTALLA TION A ND PRIOR TO 
INSTALLA TION OF THE SUPPORT OF EXCA VA TION. 

A BASELINE READING SHALL BE TAKEN AS THE READING 
THA T IS CLOSEST TO THE A VERAGE OF THE THREE 
READINGS AND SHALL BE USED TO COMPARE ALL 
SUBSEQUENT READINGS WITH AND DETERMINE LEVELS 
OF CHANGE. 

INSTRUMENTA TION RESPONSE LEVELS AND 
IMPLEMENTA TION OF PLANS OF A CTION SHALL BE IN 
A CCORDANCE WITH THE FOLLO WING TABLE UNLESS 
O THERWISE DIRECTED B Y  THE ENGINEER: 

RESPONSE LEVELS 
THRESHOLD LIMITING 

INSTRUMENT LEVEL LEVEL 
SOE 
MONITORING 0.50" 1 . 00" 
POINTS (EMP) 
UTILITY 
MONITORING 0.50'' 1 . 00" 
POINTS {UMP) 
!.II/CLINOMETER 

1 . 00" 
(INC) 
SURFA CE 
MONITORING 0. 50'' 1 . 00 "  
POINT {SMP) 
SHALLOW 
SUBSURFACE 

0. 50'' 1 . 00" 
MONITORING 
POINT (SSMP) 
TIL Tl'1ETER (TM) ! 0. 1 0. 2 
CRACK GAGE 1/16" 1/8" 

IF A THRESHOLD LEVEL IS REACHED, THE CONTRACTOR 
SHALL IMMEDIA TEL Y NOTIFY THE ENGINEER,. ADJUST 
CONSTRUCTION METHODS, DOUBLE THE FREQUENCY OF 
READINGS AND DISCUSS WITH THE ENGINEER THE NEED 
FOR RESPONSE A CTIONS. SUBMIT WITHIN 24 HOURS OF 
THE MEETING A DETAILED PLAN OF ACTION FOR 
MITIGA TING FURTHER MOVEMENTS A ND IMPLEMENTING 
CONTINGENCY REMEDIAL MEASURES IN THE EVENT 
MOVEMENTS CONTINUE AND THE LIMITING LEVEL IS 
REA CHED. 

IFA LIMITING LEVEL IS REACHED, THE CONTRA CTOR 
SHALL STOP PRODUCTION WORK AND IMMEDIA TEL Y 
PERFORM CONTINGENCY REMEDIAL MEASURES TO HAL T  
MOVEMENTS A ND A VOID DAMAGE TO EXISTING 
STRUCTURES. 

ANY COSTS ASSOCIA TED WITH REMEDIAL MEASURES AND 
WORK STOPPA GES SHALL BE BORNE SOLEL Y B Y  THE 
CONTRA CTOR. 

INSTRUMENT MONITORING AND REPORTING OF DA TA 
FROM INSTRUMENTS SHALL BE IN A CCORDANCE WITH 
THE FOLLOWING SCHEDULE: 

FREQUENCY OF READING 
INSTRUMENT 

CONSTRUCTION UMP,. INC, SMP, CRACK 
OPERA TION SSMP, TM GAGE 

DAIL Y WITHIN 

SOE 
1 00 FT OF SOE 

INSTA LLA TION 
INSTALLA TION 

AND 
OR WEEKL Y 

EXCA VA TION 
EXCA VA TION. 
WEEKL Y 
ELSEWHERE 

AFTER 
EXCA VATION DAIL Y FOR 
UNTIL FIRST WEEK MONTHL Y 
COMPLETION THEN WEEKL Y. 
OF BASE SLAB 

DAIL Y WITHIN 
1 00 FT OF DE-

DURING DE- TENSIONING & 
TENSIONING WALER 
OF TIEBACKS & REMOVAL AND WEEKL Y 
WALER FIRST WEEK 
REMOVAL THEREAFTER. 

WEEKL Y 
ELSEWHERE 

MEASUREMENT AND PA YMENT: 

PA YMENT FOR A CCEPTED QUANTITIES OF 
INCLINOMETERS, COMPLETE IN PLACE, SHALL BE MADE 
A T  THE CONTRACT PRICE BID EA CH FOR ITEM 530 -
STRUCTURE, MISC. : CONSTRUCTION INSTRUMENTA TION 
AND MONITORING INSTALLA TION OF INCLINOMETERS 
THIS SHALL INCLUDE ALL NECESSAR Y  TOOL� LABOR, 
EQUIPMENT, AND MA TERIALS NECESSAR Y  TO COMPLETE 
THIS ITEM OF WORK AS DESCRIBED AND TO THE 
SA TISFACTION OF THE ENGINEER. 

PA YMENT FOR A CCEPTED QUANTITIES OF SURFACE 
MONITORING POINTS, COMPLETE IN PLACE, SHALL BE 
MADE A T  THE CONTRACT PRICE BID EACH FOR ITEM 530 -
STRUCTURE, MISC. : CONSTRUCTION INSTRUMENTA TION 
AND MONITORING - INSTALLA TION OF SURFA CE 
MONITORING POINTS THIS SHALL INCLUDE ALL 
NECESSAR Y  TOOLS, LABOR, EQUIPMENT; A ND MA TERIALS 
NECESSAR Y  TO COMPLETE THIS ITEM OF WORK AS 
DESCRIBED AND TO THE SA TISFACTION OF THE 
ENGINEER. 

PA YMENT FOR A CCEPTED QUANTITIES OF SHALLOW 
SUBSURFACE MONITORING POINTS COMPLETE IN PLA CE, 
SHALL BE MADE A T  THE CONTRA CT PRICE BID EACH FOR 
ITEM 530 - STRUCTURE, MISC. : CONSTRUCTION 
INSTRUMENTA TION AND MONITORING - INSTALLA TION 
OF SHALLOW SUBSURFACE MONITORING POINTS THIS 
SHALL INCLUDE A LL NECESSAR Y  TOOLS, LABOR, 
EQUIPMENT, AND MA TERIALS NECESSAR Y  TO COMPLETE 

Vl 0.... ::2 :;: 0:::: u 

THIS ITEM OF WORK AS DESCRIBED AND TO THE 
SA TISFACTION OF THE ENGINEER. 

PA YMENT FOR ACCEPTED QUA NTITIES OF TIL TMETERS 
COMPLETE IN PLACE, SHALL BE MADE A T  THE CONTRA CT 
PRICE BID EACH FOR ITEM 530 - STRUCTURE, MISC. : 
CONSTRUCTION INSTRUMENTA TION AND MONITORING -
INSTALLA TION OF TIL TMETERS THIS SHALL INCLUDE ALL 
NECESSAR Y  TOOLS, LABOR, EQUIPMENT, AND MA TERIALS 
NECESSAR Y  TO COMPLETE THIS ITEM OF WORK AS 
DESCRIBED AND TO THE SA TISFACTION OF THE 
ENGINEER. 

PA YMENT FOR A CCEPTED QUA NTITIES OF UTILITY 
MONITORING POINTS COMPLETE IN PLACE, SHALL BE 
MADE A T  THE CONTRACT PRICE BID EACH FOR ITEM 530 -
STRUCTURE, MISC. : CONSTRUCTION INSTRUMENTA TION 
AND MONITORING - INSTALLA TION OF UTILITY tn MONITORING POINTS THIS SHALL INCLUDE ALL 
NECESSAR Y  TOOLS, LABOR, EQUIPMENT, AND MA TERIALS w 

1-NECESSAR Y  TO COMPLETE THIS ITEM OF WORK AS 0 DESCRIBED AND TO THE SA TISFACTION OF THE 
ENGINEER. z 

CRACK GAUGES SHOULD BE HUMBOLDT H-2936A 
...J 
<C 

STA NDA.RD CRACK GAUGE OR APPROVED EQUAL THE a: 
NUMBER OF CRACK GAUGES WILL DEPEND ON THE w 
NUMBER OF CRACKS IDENTIFIED IN THE PRE-CONDITION z 
SUR VEY. ONE GA UGE PER CRACK SHOULD SUFFICE, w 
UNLESS THE CRACK LENGTH IS EXCEPTIONALL Y LONG. CJ 
PA YMENT FOR CRACK GA UGES SHOULD BE INCLUDED IN 
THE CONTRACT L UMP SUM BID FOR ITEM 530 -
STRUCTURE, MISC. : CONSTRUCTION INSTRUMENTA TION 
AND MONITORING - MONITORING. 

PA YMENT FOR MONITORING SHALL BE MADE A T  THE 
CONTRACT L UMP SUMP BID PRICE FOR ITEM 530 -
STRUCTURE, MISC. : CONSTRUCTION INSTRUMENTA TION 
AND MONITORING - MONITORING THIS SHALL INCLUDE 
ALL NECESSAR Y  TOOL� LABOR, EQUIPMENT; AND 
MA TERIALS NECESSAR Y  TO COMPLETE THIS ITEM OF 
WORK AS DESCRIBED A ND TO THE SATISFACTION OF THE 
ENGINEER. 

INTERIM COMPLETION DA TE 

COMPLETION OF STA GE 2, PHASE 2 SHALL CONSTITUTE 
AN INTERIM COMPLETION DA TE FOR WORK IN L YTLE 
PARK THIS WORK INCLUDES BACKFILL IN L YTLE PARK TO 
PROPOSED GRADE, INSTALLA TION OF GRA TINGS AND 
HA TCHES AND COMPLETION OF THE ELECTRICA L WORK 
AS NOTED IN THE MAJOR CONSTRUCTION ACTIVITIES IN 
THE MAINTENANCE OF TRAFFIC SEQUENCE OF IIQ' 
CONSTRUCTION. THIS INTERIM COMPLETION DA TE IS C") 
SEPTEMBER 13, 2016. ,.. 
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UTILITY COORDINA TION - WA TER SERVICE DISCONNECT 

ONE MONTH PRIOR TO DISCONNECTING THE WA TER 
SER VICE TO THE PARK, THE CONTRA CTOR MUST 
COORDINA TE WITH THE GREA TER CINCINNA TI WA TER 
WORKS (GCWW) TO SEND A FERRULE ORDERED DRA WN 
{FOD) FORM TO THE CITY OF CINCINNA TI PARK BOARD. 
UPON A CCEPTANCE OF THE FOD, THE CONTRA CTOR WILL 
COORDINA TE TO HA VE GCWW REMOVE THE WA TER 
SER VICE METER FROM THE PIT. 

THE CITY OF CINCINNA TI PARK BOARD CONTA CT FOR 
REVIEWING AND SIGNING THE FOD FORM IS STEVE 
SCHUCKMAN. CONTA CT INFORMA TION IS FOUND BELOW: 

STEVE SCHUCKMAN 
DIVISION OF PLANNING AND DESIGN/PROGRAM 
SER VICES 
950 EDEN PARK DR. 
CINCINNA TI, OH 45202 
{513} 475-9600 
STEVEN SCHUCKMAN@CINCINNA TI-OH. GO V 

COOPERA TION BETWEEN CONTRACTORS 

DURING THE CONSTRUCTION OF THE NEW VENTILA TION 
ROOM, MUL TIPLE CONTRA CTORS MA Y BE WITHIN THE 

VICINITY OF THE PROJECT AREA.  WESTERN AND 
SOUTHERN FINANCIAL GROUP MA Y HA VE CONTRACTORS 
WORKING ON THE BUILDING LOCA TED ADJA CENT TO, 
AND SOUTH 00 THE VENTILA TION ROOM 
CONSTRUCTION, AND THE CITY OF CINCINNA TI PARKS 
MA Y BE PERFORMING WORK IN THE L YTLE PARK, OUTSIDE 
OF THE LIMITS OF THE VENTILA TION ROOM 

CONSTRUCTION. PER CMS 1 05. 08, ALL CONTRACTORS 
SHALL CONDUCT THEIR WORK WITHOUT INTERFERING OR 
HINDERING THE PROGRESS OR COMPLETION OF WORK 

BEING PERFORMED B Y  OTHER CONTRA CTORS, AND SHALL 
COOPERA TE WITH EACH O THER AS DIRECTED B Y  THE 
ENGINEER. 

FULL DEPTH CONCRETE DECK REPAIRS ON HAM-71-0159 

THIS WORK INCLUDES FULL DEPTH REPLACEMENT OF THE 

DETER! ORA TED PORTIONS OF THE 11 " CONCRETE DECK 
ON THE STRUCTURE HAM-71 -0159. THIS STRUCTURE IS 
LOCA TED 400' NORTH OF THE L YTLE TUNNEL. 

THROUGHOUT THE PROJECT, THERE MA Y BE FULL DEPTH 
REPAIRS AS DIRECTED BY THE ENGINEER. THE 
CONTRACTOR WILL HA VE 30 DA YS FROM NOTIFICA TION 

BY THE ENGINEER TO PERFORM THIS WORK. THE 

CONTRACTOR IS TO PERFORM THE FULL DEPTH 
REPLACEMENT A T  THE LOCA TIONS DIRECTED B Y  THE 
ENGINEER PER THIS NOTE AND SUPPLEMENTAL 

SPEC/FICA TION 847. 

CONTRA CTOR IS TO SETUP MAINTENANCE OF TRAFFIC 

FOR EACH FULL DEPTH REPAIR OPERA TION IN 
CONFORMANCE WITH THE OHIO MANUAL OF UNIFORM 
TRAFFIC CONTROL DEVICES (OMUTCD, JAN 2012), THE 
ODOT MAINTAINING TRAFFIC STANDARD CONSTRUCTION 
DRA WINGS, AND THE ODOT CONSTRUCTION AND 
MA TERIAL SPECIFICA TIONS (2013). FULL DEPTH BRIDGE 
DECK REPAIRS WILL REQUIRE ONE AND TWO LANE 

INTERSTA TE CLOSURES, RAMP CLOSURES, AND 
CLOSURES OF THE LOCAL ROADS BENEA TH THE BRIDGE 
DECK REPAIRS (CUL VERT ST., EGGLESTON A VE, ETC). 

THESE CLOSURES ARE TO BE PERFORMED ON THE 
WEEKEND, STARTING ON FRIDA Y A T  9:00 PM THROUGH 
MONDA Y 6:00 AM. COMPL Y WITH ANY MAINTENANCE OF 
TRAFFIC RESTRICTION SET FORTH ON SHEET 23. 
SHOULD THE CONTRACTOR FAIL TO MEET ANY OF THESE 
REQUIREMENTS, THE CONTRACTOR SHALL BE ASSESSED 
A DISINCENTIVE IN THE AMOUNT OF $125 FOR EACH 
MINUTE ABO VE THE DESCRIBED RESTRICTIONS. THE 
FOLLOWING ITEMS HA VE BEEN CARRIED TO THE GENERAL 
SUMMARY FOR THE MAINTENANCE OF TRAFFIC REQUIRED 
TO PERFORM THE DECK REPAIRS: 

ITEM 614 MAINTAINING TRAFFIC, MISC. : FULL DEPTH 
REPAIR MOT {1 LANE INTERSTA TE CLOSURE) - 3 EA CH 

ITEM 614 MAINTAINING TRAFFIC, MISC. : FULL DEPTH 
REPAIR MOT {2 LANE INTERSTA TE CLOSURE) - 3 EA CH 

ITEM 614 MAINTAINING TRAFFIC, MISC. : FULL DEPTH 
REPAIR MOT (RAMP CLOSURE) - 3 EA CH 

ITEM 614 MAINTAINING TRAFFIC, MISC. : FULL DEPTH 
REPAIR MOT (LOCAL ROAD CLOSURE) - 3 EACH 

ITEM 614 LA W ENFORCEMENT OFFICER WITH PA TROL CAR 
FOR ASSISTANCE - 360 HOURS 

THE DETERIORA TED CONCRETE SURFACE SHALL BE 
REMOVED BY CHIPPING, HYDRO DEMOLITION {PER 
SUPPLEMENTAL SPEC 848), OR IN CASES IN WHICH 
CHIPPING OR HYDRO DEMOLITION CAN ABSOLUTEL Y NOT 
REMOVE THE CONCRETE DECK, POWER DRIVEN 
SCARIFIERS MA Y BE USED. CHIPPING HAMMERS SHALL 
NOT BE HEA VIER THAN THE NOMINAL 35 POUND CLASS 
AND SHALL BE OPERA TED A T  AN ANGLE OF LESS THAN 45 
DEGREES WITH RESPECT TO THE SURFA CE OF THE DECK. 
CONCRETE SHALL BE REMO VED IN A MANNER THA T 
PREVENTS CUTTING, ELONGA TING, OR DAMA GING THE 
REINFORCING STEEL. WHILE REMOVING THE CONCRETE, 
ADEQUA TEL Y SUPPORT ANY REINFORCEMENT THA T IS 
LOOSENED, AND TIE IT BACK INTO PLACE. ANY 
REINFORCEMENT THA T IS DAMAGED DURING THE 
REMOVAL OF CONCRETE SHALL BE REPLACED. 

AFTER REMO VING ALL OF THE DISINTEGRA TED AND 
LOOSE CONCRETE THE ENTIRE DEPTH, PROPERL Y SHAPE 
THE AREA WHERE FULL DEPTH CONCRETE WILL BE 

INSTALLED. THOROUGHL Y CLEAN THE SURFACE OF THE 
AREA IN WHICH CONCRETE WILL BE PLA CED AND ALL 
EXPOSED REINFORCING STEEL OF ALL DIRT, DUST, OR 

OTHER FOREIGN MA TERIALS WITH WA TER, AIR UNDER 
PRESSURE, OR ANY OTHER METHOD THA T PRODUCES 
SA TISFA CTOR Y RESUL TS, AS DETERMINED B Y  THE 
ENGINEER. BEFORE PLA CING THE CONCRETE, ALLOW THE 

SURFACE TO DR Y TO A DAMP CONDITION. 

PLA CE AND FINISH CLASS QC2 CONCRETE A CCORDING TO 

ITEMS 449 AND 511 .  HAND VIBRA TORS ARE TO BE USED 
TO ENSURE UNIFORM PLA CEMENT. REMOVE ANY FORMS 
USED WITHIN 24 HOURS OF THE PLACEMENT OF 
CONCRETE, AND FINISH ALL EXPOSED SURFACES B Y  

RUBBING TO MA TCH THE SURROUNDING CONCRETE. 

ALL LABOR, EQUIPMENT, AND MA TERIALS NECESSAR Y  TO 
PERFORM THE ABO VE REFERENCED FULL DEPTH REPAIR 
WORK SHALL BE INCLUDED IN THE GENERAL SUMMAR Y 
AS THE FOLLO WING ITEM: 

ITEM 511 CONCRETE MISC. : FULL DEPTH DECK REPAIRS 
HAM-71 -0159 - 100 CU YO 

EXISTING BRIDGE PLANS FOR STRUCTURE HAM-71 -0159 
CAN BE FOUND A T  THE FOLLO WING LOCA TION: 

ftp:j jftp. dot. state. oh. usjpub/DistrictsjDOB/HAM-71 -
0159%20EXISTING%20PLANS/ 

FULL DEPTH CONCRETE DECK REPAIRS ON HAM-71-0159 
{FULL INTERSTA TE CLOSURE) 

ONCE THE PROJECT HAS BEEN A WARDED, THE ENGINEER 
WILL NOTIFY THE CONTRACTOR A T  LEAST 30 DA YS IN 
AD VANCE TO PERFORM A FULL CLOSURE OF INTERSTA TE 
71 IN ORDER TO PERFORM REPAIRS ON THE 
DETERIORA TING HAM-71 -0159 SOUTHBOUND BRIDGE 
DECK. THE CONTRA CTOR IS TO PERFORM THE FULL 
DEPTH REPAIR WORK AS DESCRIBED IN THE "FULL DEPTH 
CONCRETE DECK REPAIRS ON HAM-71 -0159" NOTE. THE 
FULL INTERSTA TE CLOSURE WORK IS TO BEGIN ON A 
FRIDA Y A T 9:00 PM THROUGH MONDA Y 6:00 AM. THE 

CONTRACTOR SHALL BE ASSESSED A DISINCENTIVE IN 
THE AMOUNT OF $125 FOR EA CH MINUTE ABO VE THE 
DESCRIBED RESTRICTIONS. THE FULL INTERSTA TE 
CLOSURE IS TO BE PERFORMED WHEN THERE ARE NO 
ADDITIONAL LANE CLOSURES ON INTERSTA TE 75, 
BETWEEN INTERSTA TE 275 AND INTERSTA TE 71. LOCAL 
DETOURS AND INTERSTA TE DETOURS ARE TO BE 
PERFORMED AS SHOWN ON SHEETS 58A TO 58J. THE 
MAINTENANCE OF TRAFFIC WORK IS TO BE IN 
CONFORMANCE WITH THE OHIO MANUAL OF UNIFORM 

TRAFFIC CONTROL DEVICES {OMUTCD, JAN 2012}, THE 
ODOT MAINTAINING TRAFFIC STANDARD CONSTRUCTION 
DRA WINGS, AND THE ODOT CMS (2013). THE 
FOLLO WING PA Y ITEM HAS BEEN CARRIED TO THE 
GENERAL SUMMAR Y FOR ALL LABOR, EQUIPMENT, AND 
MA TERIALS NECESSAR Y  TO PERFORM THE MAINTENANCE 
OF TRAFFIC FULL INTERSTA TE CLOSURE: 

ITEM 614 MAINTAINING TRAFFIC, MISC. : FULL DEPTH 
REPAIR MOT (FULL INTERSTA TE CLOSURE) - 1 EA CH 

IN ORDER TO ASSIST IN PERFORMING THE FULL 
INTERSTA TE CLOSURE, THE FOLLOWING ITEM HAS BEEN 

CARRIED TO THE GENERAL SUMMAR Y: 

ITEM 614 LA W ENFORCEMENT OFFICER WITH PA TROL CAR 
FOR ASSISTANCE - 80 HOURS 

ALL LABOR, EQUIPMENT, AND MA TERIALS NECESSAR Y  TO 
PERFORM THE FULL DEPTH REPAIR WORK IS INCLUDED IN 

THE GENERAL SUMMAR Y AS THE FOLLO WING ITEM: 

ITEM 511 CONCRETE MISC. : FULL DEPTH DECK REPAIRS 
HAM-71 -0159 - 50 CU YO 

LINEAR GRADING 

LINEAR GRADING IS REQUIRED A T  THE FOLLOWING 
LOCA TIONS: 
L YTLE STREET - 3 STA 
PIKE STREET - 2 STA 
FOURTH STREET - 3 STA 
RAMP E A T  THE PUMP STA TION - 1 STA 

ALL LABOR, EQUIPMENT, AND MA TERIALS NECESSAR Y  TO 
PERFORM THE ABO VE REFERENCED WORK SHALL BE 
INCLUDED IN THE GENERAL SUMMAR Y AS: 

ITEM 209 - LINEAR GRADING - 9 STA 

FENCE, MISC. : TEMPORARY CONSTRUCTION FENCE 

ALL FULL DEPTH CONCRETE DECK REPAIRS ON HAM-71 -
0159 THA T  ARE LOCA TED ABO VE FIDO PARK (DOG PARK 
LOCA TED ADJACENT TO EGGLESTON A VE.) WILL REQUIRE 
THE CLOSURE OF PORTIONS OF THE PARK LOCA TED 
BELOW THE STRUCTURE. THE CONTRA CTOR IS TO 
INSTALL A TEMPORAR Y  CONSTRUCTION FENCE OF A T  
LEAST 4 '  IN HEIGHT AND APPROXIMA TEL Y 200' IN LENGTH 
TO PREVENT ANIMALS FROM ENTERING ONGOING WORK 
AREAS. UPON COMPLETION OF THE FULL DEPTH 
CONCRETE DECK REPAIRS, THE CONTRA CTOR IS TO 

REMOVE THE TEMPORAR Y  FENCE FROM FIDO PARK 
WITHIN 24 HOURS. THE FOLLOWING PA Y ITEM HAS BEEN 
CARRIED TO THE GENERAL SUMMAR Y FOR ALL LABOR, 
EQUIPMENT, AND MA TERIALS NECESSAR Y  TO COMPLETE 
THIS WORK: 

ITEM 607 FENCE MISC. : TEMPORAR Y CONSTRUCTION 
FENCE - BOO '  {ASSUMING 4 CLOSURES) 
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ITEM 638 SPECIAL - GENERAL PROVISIONS (CIN. 1100} 

638. 01 GENERAL 
638. 02 MA TERIALS 
638. 03 PLANS AND STANDARD DRA WING 
638. 04 CONSTRUCTION 

638. 01 GENERAL BEFORE BEGINNING ANY WORK UNDER 
THE CONTRA CT, THE GREA TER CINCINNA TI 
WA TER WORKS (GCWW) WILL FURNISH PLANS TO THE 
CONTRA CTOR SHOWING APPROXIMA TE LOCA TION OF 
EXISTING WA TER MAINS AND/OR STANDPIPES, 
CHAMBERS, SER VICE BRANCHES, AND OTHER EXISTING 
GCWW INSTALLA TIONS PERTINENT TO THE CONTRA CT. 
EXAMINE THE SITE WITH THE ENGINEER AND NOTE THE 
CONDITION OF ALL GCWW APPURTENANCES. 

THE CONTRA CTOR IS RESPONSIBLE FOR THE PROPER 
CARE AND MAINTENANCE OF ALL GCWW 
APPURTENANCES THA T ARE FOUND TO BE IN GOOD 
CONDITION, AND FOR THOSE REPAIRED OR REPLA CED 
DURING CONSTRUCTION. 

OBTAIN ALL LICENSES AND PERMITS NECESSAR Y  TO 
COMPLETE THE WORK UNLESS OTHER WISE NOTED ON 
THE APPRO VED GCWW CONTRA CT PLANS. 

MAINTAIN TRAFFIC IN A METHOD APPRO VED B Y  THE 
A UTHORITY HA VING JURISDICTION, OR AS SPECIFIED IN 
THE CONTRA CT PLANS. MAINTAIN PROPER AND 
ADEQUA TE A CCESS A CROSS ALL ROADWA YS, 
SIDEWALKS, AND DRIVEWA YS SER VING BUSINESS 
CONCERNS IN THE CONSTRUCTION AREA .  INSTALL 
TEMPORAR Y  SIDEWALKS, WOODEN RAMPS, OR BRIDGES 
TO ALLOW THE MOVEMENT OF PEDESTRIAN TRAFFIC A T  
ALL TIMES, TAKING SPECIAL CONSIDERA TION 
REGARDING THE SAFETY OF SCHOOL CHILDREN. 

FOR ALL WA TER MAIN AND STANDPIPE WOR� LABOR, 
AND MA TERIAL CONFORM TO THE STANDARD DRA WINGS, 
SPECIFICA TIONS, AND SUPPLEMENTS WHICH ARE THE 
MOST CURRENT A T  THE TIME OF THE OPENING OF THE 
PROPOSALS. PURCHASE COPIES OF THESE ITEMS FROM 
THE GREA TER CINCINNA TI WA TER WORKS (GCWW), 
4747 SPRING GRO VE A VENUE. 

638. 02 MA TERIALS. FURNISH ALL MA TERIAL, UNLESS 
OTHER WISE SPECIFIED IN THE ITEM ITSELF OR ON THE 
APPRO VED GCWW PLANS. MA TERIAL TO CONFORM TO 
THE APPLICABLE CITY OF CINCINNA TI DEPAR TMENT OF 

PURCHASING SPECIFICA TION AND/OR GCWW STANDARD 

DRA WINGS. ALL MA TERIAL MUST BE INSPECTED AND 
APPRO VED B Y  GCWW BEFORE INSTALLA TION. PA Y ALL 
CHARGES FOR SHOP AND FIELD INSPECTION B Y  GCWW 
PERSONNEL, WHERE APPLICABLE. 

638. 03 PLANS AND STANDARD ORA WINGS. THE 
UNDERGROUND UTILITIES WHICH ARE PART OF THE 
CONTRA CT DRA WING HA VE BEEN SHOWN IN 
A CCORDANCE WITH SECTION 153. 64 OF THE OHIO 
REVISED CODE. IN A CCORDANCE WITH THIS SECTION, 
NOTIFY THE OHIO UTILITIES PROTECTION SER VICE 
(OUPS) AND/OR THE AFFECTED UTILITIES TWO WORKING 
DA YS PRIOR TO COMMENCING CONSTRUCTION 

OPERA TIONS. 

THE PROPOSED LOCA TIONS OF MAINS, VAL VES, 
CONNECTIONS, FIRE HYDRANTS, AND WA TER SER VICES, 
AS SHOWN ON CONTRA CT DRA WINGS, ARE 
DIA GRAMMA TICAL ONL Y. THE FINAL L OCA TIONS ARE 
SUBJECT TO FIELD CONDITIONS AND WILL BE 
DETERMINED B Y  THE GCWW INSPECTOR AS WORK 
PROCEEDS. 

STANDARD DRA WINGS CONCERNING CONSTRUCTION 
AND INSTALLA TION DETAILS FOR WA TER MAIN WORK 
ARE ON FILE IN THE ENGINEERING DIVISION OF THE 
GREA TER CINCINNA TI WA TER WORKS, 4747 SPRING 
GRO VE A VENUE, OR THE CITY PURCHASING 
DEPARTMENT, AND ARE A VAILABLE FOR REFERENCE OR 
PURCHASE. 

638. 04 CONSTRUCTION. THE AMOUNT AND EXTENT OF 
NEW WA TER MAIN WORK WILL BE SHOWN ON THE 
PLANS. 

ALL WA TER MAIN WORK SHALL BE DONE IN STRICT 
A CCORDANCE WITH THE SPECIFICA TIONS OF THE GCWW 
AND UNDER THEIR DIRECTION, SUPER VISION, AND 
INSPECTION. 

ADJUST ALL CHAMBER CASTINGS, VAL VE BOXES, FIRE 
HYDRANTS, AND WA TER SER VICE BOXES AS INDICA TED 

ON THE PLANS. THOSE ITEMS TO BE SAL VAG ED OR 
RELOCA TED WILL BE SO INDICA TED ON THE PLANS. 

ALL VAL VES IN THE GREA TER CINCINNA TI WA TER WORKS 
SYSTEM WILL BE OPERA TED B Y  QUALIFIED GCWW 
PERSONNEL ONL Y. 

THE GCWW CANNOT, HOWEVER, GUARANTEE THA T ALL 
OPERA TED VAL VES WILL PRO VIDE A WA TERTIGHT 
SHUTDOWN. EVER Y EFFORT WILL BE MADE TO MAKE A 

SHUT-DOWN AS QUICKL Y AND EFFECTIVEL Y AS 
POSSIBLE. NO ALLOWANCE WILL BE MADE TO THE 
CONTRA CTOR FOR ANY DELA Y IN CLOSING A VAL VE. 

PRO VIDE SUFFICIENT NOTICE WHEN A SHUTDOWN OF 
VAL VES WILL BE REQUIRED FOR ANY WORK A CTIVITY. 

BEFORE THE GCWW WILL SCHEDULE A SHUT DOWN FOR 
TIE-IN PURPOSES, THE CONTRACTOR WILL BE 
REQUIRED TO HA VE ALL THE NECESSAR Y  MA TERIALS 

REQUIRED TO COMPLETE THE TIE-IN ON SITE TO BE 
APPRO VED BY THE GCWW INSPECTOR. A SHUT DOWN 
WILL NOT BE SCHEDULED IF THE CONTRA CTOR DOES 
NOT HA VE ALL THE REQUIRED APPRO VED MA TERIALS ON 

SITE. 

INCLUDE ALL COSTS AND CHARGES FOR THE 

RESTORA TION OF STREET PA VING, SIDEWALKS, OR 
OTHER AREAS OPENED OR DISTURBED IN THE 
PURSUANCE OF WA TER MAIN IN A CCORDANCE WITH THE 

PLANS, IN THE UNIT BID PRICES OF THE VARIOUS ITEMS 
IN THE PROPOSAL 

ITEM 638 SPECIAL - FURNISHING AND INSTALLING 
VAL VE BOX, COMPLETE (CIN. 1116} 

638. 01 DESCRIPTION 
638. 02 CONSTRUCTION 
638. 03 MEASUREMENT 
638. 04 BASIS OF PA YMENT 

638. 01 DESCRIPTION. THIS ITEM COVERS THE 
INSTALLA TION OF VAL VE BOX HOODS, LIDS, AND 
TELESCOPES, WHERE SHOWN ON THE PLANS OR 
DIRECTED B Y  THE ENGINEER. 

638. 02 CONSTRUCTION. MAKE THE NECESSAR Y  
EXCA VA TION AND INSTALL THE TELESCOPES IN A 
VERTICAL POSITION DIRECTL Y O VER THE VAL VE STEM. 

BA CKFILL THE EXCA VA TION TO THE PROPER ELEVA TION 
SO THA T THE VAL VE BOX HOOD CAN BE SET TO THE 
PROPER GRADE. 

SET THE VAL VE BOX HOOD ON A WOOD BLOCK OR BRICK 
FOUNDA TION TO PREVENT THE TRANSFERRING OF 
ANY LOADS FROM THE HOOD TO THE VAL VE. 

INSTALL ONL Y 3-PIECE IRON STYLE VAL VE BOXES IN 
GRASS OR PA VEMENT. A T  GCWWS DISCRETION, 
INSTALL PLASTIC VAL VE BOXES IN SIDEWALK 
INSTALLA TIONS ONL Y. 

INCORPORA TE THE INSTALLA TION OF A "FROST PLUG" 
DEVICE INTO ALL VAL VE BOXES. 

638. 03 MEASUREMENT. ODOT WILL MEASURE VAL VE 
BOXES COMPLETE BY THE NUMBER COMPLETED AND 
A CCEPTED. 

638. 04 BASIS OF PA YMENT. PA YMENT IS FULL 
COM PEN SA TION FOR ALL LABOR, TOOLS, MA TERIAL, 
AND EQUIPMENT NECESSAR Y  TO INSTALL VAL VE BOXES 
AS HEREIN SPECIFIED. 

ODOT WILL PA Y FOR A CCEPTED QUANTITIES A T  THE 
CONTRACT PRICES AS FOLLO WS: 

ITEM UNIT DESCRIPTION 

638 EACH SPECIAL - FURNISHING AND INSTALLING 
VAL VE BOX, COMPLETE (CIN. 1116) 

ITEM 638 SPECIAL - RESETTING EXISTING VAL VE BOXES 
COMPLETE (CIN. 1125} 

638. 01 DESCRIPTION 
638. 02 CONSTRUCTION 
638. 03 MEASUREMENT 
638. 04 BASIS OF PA YMENT 

638. 01 DESCRIPTION. THIS ITEM COVERS RESETTING OF 
EXISTING VAL VE BOX HOODS, LIDS, AND TELESCOPES, 
WHERE NECESSAR Y  TO CONFORM TO THE ESTABLISHED 

LINES AND GRADES OF THE PA VEMENT. 

638. 02 CONSTRUCTION. MAKE THE NECESSAR Y  
EXCA VA TION AND RESET THE TELESCOPE AND HOOD TO 
CONFORM TO ITEM 638 SPECIAL - INSTALLING VAL VE 
BOXES COMPLETE (CIN. 1116. 02). 

DO NOT RESET EXISTING VAL VE BOXES THA T ARE NOT 
IN GOOD CONDITION, AS DETERMINED BY THE 
ENGINEER. INSTALL A NEW VAL VE BOX IN A CCORDANCE 

WITH ITEM 638 SPECIAL - FURNISHING AND INSTALLING 
VAL VE BOX, COMPLETE (CIN. 1116). 

WHEN IT IS NECESSARY TO RAISE THE HOOD O VER SIX 
INCHES {152 MMJ REMO VE THE HOOD AND PLA CE A NEW 
TELESCOPE, OR PORTION THEREOF, O VER THE EXISTING 
TELESCOPE. 

WHEN IT IS NECESSAR Y  TO LOWER THE HOOD O VER SIX 
INCHES {152 MM), REMO VE THE HOOD AND CUT OFF THE 
TELESCOPE AS DIRECTED. 

IF ANY PART OF THE VAL VE BOX ASSEMBL Y IS DAMA GED 
OR BROKEN BY THE CONTRACTOR '5 OPERA TIONS, 
REPLACE THE DAMA GED PORTION A T  NO COST TO ODO T.  

638. 03 MEASUREMENT. ODOT WILL MEASURE RESETTING 
VAL VE BOXES COMPLETE BY THE NUMBER OF EA CH 
COMPLETED AND A CCEPTED. 

638. 04 BASIS OF PA YMENT. PA YMENT IS FULL 
COM PEN SA TION FOR ALL LABOR, MA TERIALS, AND 
EQUIPMENT REQUIRED TO COMPLETE THE WORK AS 
HEREIN SPECIFIED. 

ODOT WILL PA Y FOR A CCEPTED QUANTITIES A T  THE 
CONTRACT PRICES AS FOLLOWS: 

ITEM UNIT DESCRIPTION 

638 EA CH SPECIAL - RESETTING EXISTING VAL VE BOXES 
COMPLETE (CIN. 1125) 

ITEM 638 SPECIAL - DISCONNECTING EXISTING 2" 
SERVICE BRANCH (CIN. 1130} 

638. 01 DESCRIPTION 
638. 02 CONSTRUCTION 
638. 03 SERVICE BRANCHES WITH SERVICE SADDLES 
638. 04 MEASUREMENT 
638. 05 BASIS OF PA YMENT 

638. 01 DESCRIPTION. THIS ITEM COVERS 
DISCONNECTING OF EXISTING SER VICE BRANCHES 

WHERE REQUIRED, REMOVAL OF EXISTING CURB, 
ROADWA Y; OR VAL VE BOXES, BACKFILLING, AND 
RESTORA TION OF ALL SURFA CES. BRANCHES TO BE 
DISCONNECTED ARE SHOWN ON THE PLANS OR 
INDICA TED BY THE ENGINEER. 

638. 02 CONSTRUCTION. THE ENGINEER WILL FA CILITA TE 
A SCHEDULED SHUT DOWN OF THE WA TER MAIN. 
EXCA VA TE DOWN TO THE FERRULE A T  THE WA TER MAIN. 

ONCE THE WA TER MAIN IS SHUT DOWN, DISCONNECT 

THE SER VICE LINE A T  THE FERRULE. REMO VE THE 
FERRULE FROM THE WA TER MAIN AND INSTALL A 
TAPERED BRASS PLUG SUPPLIED BY THE CONTRA CTOR. 

638. 03 SERVICE BRANCHES WITH SERVICE SADDLES. IN 
THOSE INSTANCES WHERE A SER VICE SADDLE IS PART 

OF THE SERVICE BRANCH, EXPOSE THE CONNECTION TO 
THE WA TER MAIN, REMOVE THE SER VICE SADDLE, AND 
FURNISH AND INSTALL A STAINLESS STEEL LEAK CLAMP. 
AFTER THE SER VICE LINE HAS BEEN DISCONNECTED, 

BACKFILL THE EXCA VA TION AND PERFORM PERMANENT 
RESTORA TION. 

REMOVE OR BREAK OUT EXISTING CURB, ROADWA Y; OR 
VAL VE BOX IF THE BOX IS IN A CONCRETE WAL� OR IN 
PERMANENT ROADWA Y; REMOVE THE LID AND PLACE A 
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PA TCH OF CONCRETE O VER THE OPENING. IF THE BOX IS 
LOCA TED IN A DIRT OR SOD AREA, REMO VE OR BREAK 
OUT THE ENTIRE TOP SECTION OF THE BOX AND 
BACKFILL WITH EARTH. 

PERFORM RESTORA TION OF THE AREA SURROUNDING 
THE VAL VE BOX CONFORMING TO THE STREET -
RESTORA TION REQUIREMENTS OF THE APPROPRIA TE en 

POLITICAL AGENCY OR AS INDICA TED ON THE PLANS. � 
a: 

638. 04 MEASUREMENT. ODOT WILL MEASURE 0 

DISCONNECTING SER VICE BRANCHES BY THE ACTUAL 3: 
NUMBER OF EACH COMPLETED AND ACCEPTED. 

a: 
638. 05 BASIS OF PA YMENT. PA YMENT IS FULL w 
COMPENSA TION FOR ALL LABOR, AND EQUIPMENT 1-

�J REQUIRED TO PERFORM THE WORK AS HEREIN <C 
SPECIFIED. 3: 
ODOT WILL PA Y FOR ACCEPTED QUANTITIES A T  THE -

CONTRACT PRICES AS FOLLOWS: 1-
<C 

ITEM UNIT DESCRIPTION z 
z -

638 EA CH SPECIAL - DISCONNECTING EXISTING 2-INCH (..) 
SER VICE BRANCH (CIN. 1130) z -
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ITEM 614. MAINTAINING TRAFFIC 

THE PURPOSE OF THIS PROJECT IS TO REPLA CE THE 
LIGHTING IN L YTLE TUNNEL AND IMPROVE THE 
VENTILA TION OF THE L YTLE TUNNEL BY CONSTRUCTING 
A NEW VENT/LA TION BUILDING ADJACENT TO THE 
EXISTING VENT/LA TION BUILDING IN L YTLE PARK. L YTLE 
STREET WILL HA VE VENT! LA TION GRA T!NG 
CONSTRUCTED IN THE SIDEWALK. PORTIONS OF L YTLE 
STREE0 PIKE STREE0 AND EAST FOURTH STREET WILL 
BE RECONSTRUCTED OR RESURFA CED. THE EXISTING 
AIR OPENINGS IN THE SOUTHBOUND INTERSTA TE 71 
WALL IN L YTLE TUNNEL, NORTHBOUND INTERSTA TE 71 
CEILING, AND INTERSTA TE 71 RAMP "E" WILL BE 
ENLARGED. ANCILLAR Y  WORK INCLUDES STANDPIPE 
REPLACEMEN0 REMOVING THE PUMP STA TION SOUTH OF 
THE L YTLE TUNNEL AND REPLA CING IT WITH A 
CONCRETE PAD FOR RENTAL OF POR TABLE PUMPS. 

THE PERMITTED LANE CLOSURE NOTE WILL DICTA TE THE 
NUMBER OF LANE{S) OF TRAFFIC TO BE MAINTAINED IN 
EACH DIRECTION ON INTERSTA TE 71 AND THE RAMPS. 
TRAFFIC SHALL BE MAINTAINED A T  ALL TIMES BY USE OF 
THE EXISTING PA VEMEN0 THE COMPLETED PA VEMEN0 
ITEM 615 PA VEMENT FOR MAINTAINING TRAFFIC, ITEM 
615 ROADS FOR MAINTAINING TRAFFIC, AND 
TEMPORAR Y  SURFA CES USING ITEMS 41 0, AND 614. 

LENGTH AND DURA TION OF LANE CLOSURES AND 
RESTRICTIONS SHALL BE A T  THE APPROVAL OF THE 
ENGINEER. IT IS THE INTENT TO MINIMIZE THE IMPACT 
TO THE TRA VELING PUBLIC. LANE CLOSURES OR 
RESTRICTIONS O VER SEGMENTS OF THE PROJECT IN 
WHICH NO WORK IS ANTICIPA TED WITHIN A 
REASONABLE TIME FRAM� AS DETERMINED BY THE 
ENGINEER, SHALL NOT BE PERMITTED. THE LEVEL OF 
UTILIZA TION OF MAINTENANCE OF TRAFFIC DEVICES 
SHALL BE COMMENSURA TE WITH THE WORK IN 
PROGRESS. 

NOTICE OF CLOSURE SIGNS, AS DETAILED IN THESE 
PLANS, SHALL BE ERECTED BY THE CONTRA CTOR A T  
LEAST ONE WEEK IN ADVANCE OF THE SCHEDULED ROAD 
OR RAMP CLOSURE. THE SIGNS SHALL BE ERECTED ON 
THE RIGHT-HAND SIDE OF THE ROAD/RAMP FA CING 
TRAFFIC. THEY SHALL BE PLA CEO SO AS NOT TO 
INTERFERE WITH THE VISIBILITY OF ANY OTHER TRAFFIC 
CONTROL SIGNS. ON ROADWA YS, THEY SHOULD BE 
ERECTED A T  THE POINT OF CLOSURE. THE SIGNS MA Y BE 
ERECTED ANYWHERE ON RAMPS AS LONG AS THEY ARE 
VISIBLE TO THE MOTORISTS USING THE RAMP. ON 
ENTRANCE RAMPS, THE SIGN SHALL BE ERECTED WELL 
IN ADVANCE OF THE MERGE AREA TO A VOID 
DISTRACTING MOTORISTS. 

THE CONTRA CTOR SHALL PROVID� ERECT AND 
MAINTAIN STANDARD 48 X 30 INCH ROAD CLOSED 
SIGNS, SIGN SUPPORTS, BARRICADES AND LIGHTS, AS 
DETAILED IN SCD MT-101. 60 AT THE FOLLOWING 
LOCA TIONS DURING PERIODS IN WHICH THE AFFECTED 
ROADS ARE CLOSED TO TRAFFIC. 

L YTLE STREET A T  PIKE STREET 
L YTLE STREET A T  THE TUNNEL ENTRANCE BUILDING 

THE CONTRA CTOR SHALL PROVID� ERECT AND 

MAINTAIN SIGNS AND SIGN SUPPORTS, AS DETAILED IN 
THE OHIO MANUAL OF UNIFORM TRAFFIC CONTROL 
DEVICES, AND TYPE III BARRICADES OF THE TYPE AND 
LOCA TION AS SHOWN IN THE PLANS. 

ALL WORK AND TRAFFIC CONTROL DEVICES SHALL BE IN 
ACCORDANCE WITH CMS 614 AND OTHER APPLICABLE 
PORTIONS OF THE SPECIFICA TIONS, AS WELL AS THE 
OHIO MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES. 
PA YMENT FOR ALL LABOR, EQUIPMENT AND MA TERIALS 
SHALL BE INCLUDED IN THE LUMP SUM CONTRACT PRICE 
FOR ITEM 614, MAINTAINING TRAFFIC, UNLESS 
SEPARA TEL Y ITEMIZED IN THE PLAN. 

ITEM 614. MAINTAINING TRAFFIC (LANES OPEN DURING 
HOUDA YS OR SPECIAL EVENTS) 

NO WORK SHALL BE PERFORMED AND ALL EXISTING 
LANES ON INTERSTA TE 71, THE SECOND STREET RAMP, 
AND THE THIRD STREET RAMP SHALL BE OPEN TO 
TRAFFIC DURING THE FOLLOWING DESIGNA TED 
HOLlO A YS OR EVENTS: 

CHRISTMAS 
NEW YEARS 
MEMORIAL DA Y 
EASTER 

FOURTH OF JUL Y 
LABOR DA Y 
THANKSGIVING 

THE PERIOD OF TIME THA T THE LANES ARE TO BE OPEN 
DEPENDS ON THE DA Y OF THE WEEK ON WHICH THE 
HOLIDA Y OR EVENT FALLS. THE FOLLOWING SCHEDULE 
SHALL BE USED TO DETERMINE THIS PERIOD: 

DA Y OF 
HOLIDA Y 
OR EVENT 

SUNDA Y 
MONDA Y 
TUESDA Y 
WEDNESDA Y 
THURSDA Y 
THANKSGIVING 
FRIDA Y 
SA TURDA Y 

TIME ALL LANES MUST BE OPEN TO 
TRAFFIC 

6 AM FRIDA Y THROUGH 10 PM MONDA Y 
6 AM FRIDA Y THROUGH 10 PM TUESDA Y 
6 AM MONDA Y THROUGH 10 PM WEDNESDA Y 
6 AM TUESDA Y THROUGH 10 PM THURSDA Y 
6 AM WEDNESDA Y THROUGH 10 PM FRIDA Y 
6 AM WEDNESDA Y THROUGH 6 AM MONDA Y 
6 AM THURSDA Y THROUGH 10 PM MONDA Y 
6 AM FRIDA Y THROUGH 10 PM MONDA Y 

IN ADDITION, NO WORK SHALL BE PERFORMED AND ALL 
EXISTING LANES ON INTERSTA TE 71, THE SECOND 
STREET RAMP, AND THE THIRD STREET RAMP SHALL BE 
OPEN TO TRAFFIC FROM 7/6/15 THROUGH 7/15/15 FOR 
THE 2015 MAJOR LEAGUE BASEBALL ALL STAR GAME. 

SHOULD THE CONTRACTOR FAIL TO MEET ANY OF THESE 
REQUIREMENTS, THE CONTRACTOR SHALL BE ASSESSED 
A DISINCENTIVE IN THE AMOUNT OF $125 FOR EA CH 
MINUTE THE ABOVE DESCRIBED LANE CLOSURE 
RESTRICTIONS ARE VIOLA TED. 

SHORT TERM CLOSURES 

SHORT TERM LANE CLOSURES ARE THOSE WHICH ARE 
PERMITTED BY THE PERMITTED LANE CLOSURE NOTE. 
THESE TIMES SHALL NOT BE REVISED WITHOUT PRIOR 
APPROVAL FROM THE DISTRICT 8 WORK ZONE TRAFFIC 
CONTROL MANA GER. SHORT TERM LANE CLOSURES 
SHALL ONL Y BE IMPLEMENTED WHEN WORK IS BEING 

CONTINUOSL Y PERFORMED IN THE LANE. THE CLOSURE 
SHALL BE REMOVED AS SOON AS POSSIBLE AFTER WORK 
HAS STOPPED. PERMITTED LANE CLOSURES SHALL ONL Y 
BE ALLOWED DURING THE TIMES SPECIFIED IN THE 
DISTRICT 8, PERMITTED LANE CLOSURE SCHEDULE 
WHICH IS LOCA TED ON THE ODOT WEBSITE: 
http:/ /plcm. dot. state. oh. us//plcmjplcm_ web.jsp 
THE LA TEST REVISION, 14 DA YS PRIOR TO THE BID, 
SHALL BE IN EFFECT FOR THIS PROJECT. NO LANE OR 
SHOULDER CLOSURE SHALL BE IN PLA CE WHEN NO 
WORK IS BEING PERFORMED. 

LANE VALUE CONTRACT TABLE 

DESCRIPTION 
OF CRmCAL RESTRICTED TIME DISINCENTIVE 
LANE/RAMP TIME UNIT $ PER TIME 

TO BE PERIOD UNIT 
MAINTAINED 

ALL SEE 1 $125 
LANES/RAMPS PERMITTED MINUTE 

OPEN TO LANE PERIOD 
TRAFFIC CLOSURE 

SCHEDULE 

CLOSURES ARE DELA YED FOR 2 HOURS BEFORE AND 2 
HOURS AFTER EVENTS A T  US BANK ARENA, GREA T 
AMERICAN BALLPARK AND PA UL BROWN STADIUM. 

NO SHORT- TERM SHOULDER CLOSURE BETWEEN THE 
HOURS OF 6AM TO 9AM AND 3PM TO 7PM MONDA Y 
THROUGH FRIDA Y. 

THE SECOND STREET AND THIRD STREET RAMPS WILL 
NOT BE CLOSED TO TRAFFIC WHEN THE FOLLOWING 
SPECIAL EVENTS (HEART MINI-MARA THON, FL YING PIG 
RACE, RIVERFEST AND OKTOBERFEST) OCCUR IN THE 
DOWNTOWN DISTRICT. 

SCHEDULE OF RAMPS TO BE MAINTAINED 

THE NOR THBOUND ENTRANCE FROM SECOND STREET 
MA Y BE CLOSED FOR UP TO 60 CONSECUTIVE CALENDAR 
DA YS. DURING THIS TIME, TWO LANES OF !. R. -71 
TRAFFIC SHALL BE MAINTAINED WITH THE SECOND 
STREET RAMP CLOSURE. 

THE SOUTHBOUND TUNNEL RAMP TO THIRD STREET MA Y 
BE CLOSED FOR UP TO 20 CONSECUTIVE CALENDAR 
DA YS EACH FOR STA GE 1 AND FOR STAGE 2, PHASE 4A. 

THE SECOND AND THIRD STREET RAMPS CANNOT BE 
CLOSED A T  THE SAME TIME, EXCEPT DURING THE 48 
HOUR WEEKEND CLOSURE FOR PRE-PHASE 3C. 

SHOULD THE CONTRACTOR FAIL TO MEET ANY OF THESE 
REQUIREMENTS, THE CONTRA CTOR SHALL BE ASSESSED 
A DISINCENTIVE IN THE AMOUNT OF $125 FOR EA CH 
MINUTE THE ABO VE DESCRIBED LANE CLOSURE 
RESTRICTIONS ARE VIOLA TED. 

ADDITIONAL LANE CLOSURES ON PIKE STREET AND 
FOURTH STREET 

AN ADDITIONAL LANE ON PIKE STREET FROM FOURTH 
STREET TO L YTLE STREET AND/OR FOUR TH STREET FROM 
PIKE STREET TO LUDLOW STREET MA Y BE CLOSED FOR 
DELIVERIES. THE CONTRACTOR IS TO FOLLOW OMUTCD, 
ODOT TEM, AND ODOT STANDARD DRA WINGS FOR THIS 
TEMPORAR Y  CLOSURE. THE CLOSURE IS LIMITED TO 
NON-PEAK PERIODS AND NON-EVENT TIMES. THE PEAK 
HOURS ARE DEFINED AS 6AM-9AM AND 4PM - 7PM. 

SUGGESTED SEQUENCE OF CONSTRUCTION 

THE STA GES AND PHASES OF THE MAJOR WORK DURING 
EACH STAGE AND PHASE ARE LISTED BELOW. 

STA GE 1 - PUMP STA TION RENOVA TION 
I. R. -71 NORTHBOUND: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

I. R. -71 SOUTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

I. R. -71 EXIT RAMP "E'' TO THIRD STREET: 
DETOUR RAMP "E" TRAFFIC PER THE 
MAINTENANCE OF TRAFFIC DETAILS. 

SECOND STREET RAMP TO INTERSTA TE 71 
NOR THBOUND: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

MAJOR CONSTRUCTION ACTIVITIES 
1. INSTALL BYPASS PUMPING. 
2. ABANDON EXISTING PUMP STA TION. 
3. DISCONNECT AND REMOVE EXISTING 

FEEDERS FROM THE EXISTING 
SWITCHBOARDS ( # 1, 2 AND 3) IN THE 
TUNNEL VENTILA TION FACILITY TO THE PUMP 
STA TION. 

4. CUT AND GRADE FOR PROPOSED CONCRETE 
SLAB. 

5. INSTALL CONCRETE SLAB AND 
APPUR TENANCES. 

6. SEED DISTURBED AREA. 

STA GE 2 - CONSTRUCT PROPOSED VENTILA TION ROOM 
AND TUNNEL IMPRO VEMENTS 

PHASE 1 
L YTLE STREET: 

CLOSE A SECTION OF L YTLE STREET TO 
VEHICULAR AND PEDESTRIAN TRAFFIC USING 
BARRICADES BETWEEN THE EXISTING 
TUNNEL ENTRANCE BUILDING AND PIKE 
STREET. THE OPEN SECTION OF L YTLE 
STREET WILL BE TEMPORARIL Y CONVERTED 
TO TWO- WA Y TRAFFIC AND ALL PARKING 
WILL BE PROHIBITED ON L YTLE STREET. 

THIRD STREET: 
THIRD STREET FROM PIKE STREET TO L YTLE 
STREET WILL BE TEMPORARIL Y CONVER TED 
TO TWO- WA Y TRAFFIC AND ALL PARKING 
WILL BE PROHIBITED ON THIRD STREET 
FROM PIKE STREET TO L YTLE STREET. 
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PIKE STREET: L YTLE PARK: 
ON PIKE STRE£0 TWO- WA Y TRAFFIC WILL BE SAME AS PHASE 1 .  
MAINTAINED A T  ALL TIME� AND ALL I. R. -71 NOR THBOUND: 
PARKING WILL BE PROHIBITED ON PIKE TO OPERA TE IN EXISTING CONFIGURA TION. 
STREET FROM EAST FOURTH STREET TO NO TRAFFIC IMPA CTS. 
L YTLE STREET. TRAFFIC WILL BE SHIFTED I. R. -71 SOUTHBOUND: 
PER THE MAINTENANCE OF TRAFFIC DETAILS. TO OPERA TE IN EXISTING CONFIGURA TION. 

EAST FOUR TH STREET.· NO TRAFFIC IMPA CTS. 
ON EAST FOURTH STREE0 ONE- WA Y TRAFFIC I. R. -71 EXIT RAMP "E'' TO THIRD STREET.· 
WILL BE MAINTAINED A T  ALL TIME� AND ALL TO OPERA TE IN EXISTING CONFIGURA TION. 
PARKING WILL BE PROHIBITED AND PARKING NO TRAFFIC IMPA CTS. 
METERS COVERED ON THE SOUTH SIDE OF SECOND STREET RAMP TO INTERSTA TE 71 
EAST FOUR TH STREET FROM PIKE STREET TO NORTHBOUND: 
THE EXISTING SIDEWALK IN L YTLE PARK. TO OPERA TE IN EXISTING CONFIGURA TION. 
TRAFFIC WILL BE SHIFTED PER THE NO TRAFFIC IMPA CTS. 
MAINTENANCE OF TRAFFIC DETAILS. �J EAST FIFTH STREET: MAJOR CONSTRUCTION ACTIVITIES 
TO OPERA TE IN EXISTING CONFIGURA TION. 1 .  EXCA VA TE FOR PROPOSED VENTILA TION 
NO TRAFFIC IMPA CTS. ROOM. 

SENTINEL STREET: 2. CONSTRUCT NEW BASE SLAB AND WALLS. 
TO OPERA TE IN EXISTING CONFIGURA TION. 3. SET NEW FANS IN PLACE. 
NO TRAFFIC IMPA CTS. 4. CONSTRUCT ROOF. 

L YTLE PARK: 5. BA CKFILL EXCA VA TION. 
THE EAST HALF OF L YTLE PARK WILL BE 6. REGRADE L YTLE PARK. 
CLOSED. PEDESTRIAN TRAFFIC WILL BE 
MAINTAINED IN THE WEST HALF OF THE PARK PHASE 2 
PER THE MAINTENANCE OF TRAFFIC DETAILS. L YTLE STREET: 

I. R. -71 NORTHBOUND: SAME AS PHASE 1 .  
TO OPERA TE IN EXISTING CONFIGURA TION. THIRD STREET: 
NO TRAFFIC IMPA CTS. SAME AS PHASE 1 

0 I. R. -71 SOUTHBOUND: PIKE STREET: I' 7 
<D TO OPERA TE IN EXISTING CONFIGURA TION. SAME AS PHASE 1 EXCEPT THA T FLAGGERS 
z NO TRAFFIC IMPA CTS. WILL BE NEEDED FOR THE INSTALLA TION OF >-
I- J. R. -71 EXIT RAMP "E" TO THIRD STREET: THE TRANSFORMER DRAINA GE. FLAGGING 

TO OPERA TE IN EXISTING CONFIGURA TION. TRAFFIC WILL BE LIMITED TO OFF-PEAK 2 [L NO TRAFFIC IMPA CTS. HOURS. 
<D SECOND STREET RAMP TO INTERSTA TE 71 EAST FOURTH STREET: 0 

;:!: NORTHBOUND: SAME AS PHASE 1 .  
N TO OPERA TE IN EXISTING CONFIGURA TION. EAST FIFTH STREET: 
7 NO TRAFFIC IMPA CTS. TO OPERA TE IN EXISTING CONFIGURA TION. CJ ('� NO TRAFFIC IMPA CTS. ', L() MAJOR CONSTRUCTION ACTIVITIES SENTINEL STREET: N " 

1 .  REMO VE AND SAL VAGE PARK FURNISHINGS. TO OPERA TE IN EXISTING CONFIGURA TION. S2 
2. EXCA VA TE ABO VE NORTHBOUND TUNNEL AND NO TRAFFIC IMPA CTS. 

c RAMP "E" TUNNEL FOR ROOF WORK. L YTLE PARK: C)' 
0 v 3. CONSTRUCT ROOF. SAME AS PHASE 1 .  

('J 
0 4. BA CKFILL EXCA VA TION. I. R. -71 NOR THBOUND: 0 
z 

5. REGRADE DISTURBED PORTION OF L YTLE TO OPERA TE IN EXISTING CONFIGURA TION. 2 
co 

PARK. NO TRAFFIC IMPACTS. (() 
('J 
�' l.R. -71 SOUTHBOUND: co 
/ PHASE 1A TO OPERA TE IN EXISTING CONFIGURA TION. co (() 
co L YTLE STREET: NO TRAFFIC IMPA CTS. 
N 

r;;; SAME AS PHASE 1 .  I. R. -71 EXIT RAMP "E" TO THIRD STREET.· 
E THIRD STREET: TO OPERA TE IN EXISTING CONFIGURA TION. v 

/ 
SAME AS PHASE 1 .  NO TRAFFIC IMPA CTS. 0 0 

�' 

;:!: PIKE STREET: SECOND STREET RAMP TO INTERSTA TE 71 
'g SAME AS PHASE 1 .  NORTHBOUND: i7 ::::: EAST FOUR TH STREET: TO OPERA TE IN EXISTING CONFIGURA TION. 

0 
c SAME AS PHASE 1.  NO TRAFFIC IMPA CTS. 
2 EAST FIFTH STREET: X 
Q) 

TO OPERA TE IN EXISTING CONFIGURA TION. MAJOR CONSTRUCTION ACTIVITIES / 

E 
NO TRAFFIC IMPA CTS. 1 .  CONSTRUCT TRANSFORMER VAUL TS AND � 

/ SENTINEL STREET: TRANSFORMER VA UL T DRAINA GE. 0 c 
-"" TO OPERA TE IN EXISTING CONFIGURA TION. 2. INSTALL TRANSFORMERS (BY OTHERS). 
0 NO TRAFFIC IMPA CTS. 3. INSTALL SWITCHGEAR AND MOTOR CONTROL 
5 
5 CENTERS {MCCs). 
Q_ 

/ 

4. FINISH INSTALLA TION OF FANS (FROM PHASE 
1A) AND INSTALL CONTROLS. 

5. INSTALL ELECTRICAL CABLE AND CONDUIT. 
6. INSTALL GRA TINGS AND HA TCHES 
7. DEMOLISH WALL BETWEEN EXISTING 

BUILDING AND NEW BUILDING AND CONNECT 
NEW FANS TO OLD EXHA UST. 

PHASE 3 
L YTLE STREET: 

SAME AS PHASE 1 .  
THIRD STREET: 

SAME AS PHASE 1 .  
PIKE STREET: 

SAME AS PHASE 1 .  
EAST FOURTH STREET: 

SAME AS PHASE 1 .  
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

SENTINEL STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

L YTLE PARK: 
SAME AS PHASE 1 .  

I. R. -71 NORTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

I. R. -71 SOUTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

I. R. -71 EXIT RAMP "E" TO THIRD STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

SECOND STREET RAMP TO INTERSTA TE 71 
NOR THBOUND: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

MAJOR CONSTRUCTION ACTIVITIES 
1 .  REMOVE EXISTING FANS FOR NORTHBOUND 

TUNNEL 
2. DEMOLISH POR TION OF EXISTING WALLS IN 

VENT/LA TION ROOM ABOVE NOR THBOUND 
TUNNEL (UNIT 1 7) - EAST WALL 

3. DEMOLISH POR TION OF EXISTING WALLS IN 
VENT/LA TION ROOM ABOVE NOR THBOUND 
TUNNEL (UNIT 1 7} - CENTER WALL 

PRE-PHASE 3A 
L YTLE STREET: 

SAME AS PHASE 1 .  
THIRD STREET: 

SAME AS PHASE 1 .  
PIKE STREET: 

SAME AS PHASE 1 .  
EAST FOUR TH STREET: 

SAME AS PHASE 1 .  
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

SENTINEL STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

L YTLE PARK: 
SAME AS PHASE 1 .  

I. R. -71 NORTHBOUND: 
NORTHBOUND INTERSTA TE 71 WILL BE 
MAINTAINED PER ODOT'S PERMITTED LANE 
CLOSURES, THE OMUTCD, TEM, AND 
STANDARD CONSTRUCTION DRA WINGS. 

I. R. -71 SOUTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

I. R. -71 EXIT RAMP "E" TO THIRD STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SECOND STREET RAMP TO INTERSTA TE 71 
NORTHBOUND: 

THE SECOND STREET RAMP TO INTERSTA TE 
71 NOR THBOUND WILL BE CLOSED AND 
TRAFFIC DETOURED. 

MAJOR CONSTRUCTION ACTIVITIES 
1. FILL RUMBLE STRIPS. 

PHASE JA 
L YTLE STREET: 

SAME AS PHASE 1 .  
THIRD STREET: 

SAME AS PHASE 1 .  
PIKE STREET: 

SAME AS PHASE 1 .  
EAST FOURTH STREET: 

SAME AS PHASE 1 .  
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SENTINEL STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

L YTLE PARK: 
SAME AS PHASE 1 .  

I. R. -71 NORTHBOUND: 
THE CONSTRUCTION WILL BE PHASED SO 
THA T TWO (2) LANES OF TRAFFIC ON 
NORTHBOUND INTERSTA TE 71 ARE 
MAINTAINED A T  ALL TIMES. TRAFFIC WILL BE 
SHIFTED PER THE MAINTENANCE OF TRAFFIC 
DETAILS. 

I. R. -71 SOUTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

I. R. -71 EXIT RAMP "E" TO THIRD STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SECOND STREET RAMP TO INTERSTA TE 71 
NORTHBOUND: 

THE SECOND STREET RAMP TO INTERSTA TE 
71 NORTHBOUND WILL BE CLOSED AND 
TRAFFIC DETOURED. 

MAJOR CONSTRUCTION ACTIVITIES 
1. ENLARGE NORTHBOUND CEILING INTAKE 

O VER EAST SIDE OF TUNNEL. 
2. REMOVE CURB AND WALK. 
3. REMOVE EXISTING LIGHTING 
4. CONSTRUCT FIRE PROTECTION COA TING. 
5. PERFORM WA TER INFIL TRA TION MITIGA TION, 

EXPANSION JOINT REPAIR, AND TILING 
A CTIVITIES. 

6. CONSTRUCT NEW LIGHTING. 
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7. CONSTRUCT AUTOMA TIC FIRE DETECTION 
SYSTEM. 

8. CONSTRUCT NEW CCTVS AND ITS CONDUIT. 
9. CONSTRUCT NEW CURB, WALl( BARRIER, 

AND PA VEMENT. 
1 0. CONSTRUCT THE NEW TUNNEL CLOSED 

AHEAD SIGN. 

PRE-PHASE 3B 
L YTLE STREET: 

SAME AS PHASE 1 .  
THIRD STREET: 

SAME AS PHASE 1 .  
PIKE STREET: 

SAME AS PHASE 1 .  
EAST FOUR TH STREET: 

SAME AS PHASE 1. 
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SENTINEL STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

L YTLE PARK: 
SAME AS PHASE 1. 

I. R. -71 NORTHBOUND: 
NORTHBOUND INTERSTA TE 71 WILL BE 
MAINTAINED PER ODOT� PERMITTED LANE 
CLOSURES, THE OMUTCD, TEM, AND 
STANDARD CONSTRUCTION DRA WINGS. 

I. R. -71 SOUTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

I.R. - 71 EXIT RAMP "E'' TO THIRD STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SECOND STREET RAMP TO INTERSTA TE 71 
NORTHBOUND: 

THE SECOND STREET RAMP TO INTERSTA TE 
71 NORTHBOUND WILL BE CLOSED AND 
TRAFFIC DETOURED. 

MAJOR CONSTRUCTION ACTIVITIES 
1 .  FILL RUMBLE STRIPS. 
2. CONSTRUCT TEMPORAR Y  PA VEMENT ON I. R. -

71 NORTHBOUND SOUTH OF THE TUNNEL 

PHASE 3B 
L YTLE STREET: 

SAME AS PHASE 1 .  
THIRD STREET: 

SAME AS PHASE 1 .  
PIKE STREET: 

SAME AS PHASE 1. 
EAST FOUR TH STREET.· 

SAME AS PHASE 1 .  
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SENTINEL STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

L YTLE PARK: 
SAME AS PHASE 1 .  

I. R. -71 NOR THBOUND: 
THE CONSTRUCTION WILL BE PHASED SO 
THA T TWO {2) LANES OF TRAFFIC ON 
NORTHBOUND INTERSTA TE 71 ARE 
MAINTAINED A T  ALL TIMES. TRAFFIC WILL BE 
SHIFTED PER THE MAINTENANCE OF TRAFFIC 
DETAILS. 

I. R. -71 SOUTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

I. R. -71 EXIT RAMP "E'' TO THIRD STREET.· 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SECOND STREET RAMP TO INTERSTA TE 71 
NORTHBOUND: 

THE SECOND STREET RAMP TO INTERSTA TE 
71 NORTHBOUND WILL BE CLOSED AND 
TRAFFIC DETOURED. 

MAJOR CONSTRUCTION ACTIVITIES 
1. ENLARGE NORTHBOUND CEILING INTAKE 

OVER CENTER OF TUNNEL 
2. CONSTRUCT FIRE PROTECTION COA TING. 
3. PERFORM WA TER INFIL TRA TION MITIGA TION, 

EXPANSION JOINT REPAIR, AND TILING 
ACTIVITIES. 

4. CONSTRUCT AUTOMA TIC FIRE DETECTION 
SYSTEM. 

5. CONSTRUCT NEW ITS CONDUIT. 

PRE-PHASE 3C 
L YTLE STREET: 

SAME AS PHASE 1 .  
THIRD STREET: 

SAME AS PHASE 1 .  
PIKE STREET: 

SAME AS PHASE 1 .  
EAST FOURTH STREET: 

SAME AS PHASE 1 .  
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

SENTINEL STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

L YTLE PARK: 
SAME AS PHASE 1 .  

I. R. -71 NOR THBOUND: 
NORTHBOUND INTERSTA TE 71 WILL BE 
MAINTAINED PER ODOT� PERMITTED LANE 
CLOSURES, THE OMUTCD, TEM, AND 
STANDARD CONSTRUCTION DRA WINGS. 

I. R. -71 SOUTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

I. R. -71 EXIT RAMP "E" TO THIRD STREET.· 
THE INTERSTA TE 71 SOUTHBOUND EXIT 
RAMP "E" TO THIRD STREET WILL BE CLOSED 
AND TRAFFIC DETOURED. NO VEHICULAR 
TRAFFIC WILL BE IN THE RAMP "E" TUNNEL 

SECOND STREET RAMP TO INTERSTA TE 71 
NORTHBOUND: 

THE SECOND STREET RAMP TO INTERSTA TE 
71 NORTHBOUND WILL BE CLOSED AND 
TRAFFIC DETOURED. 

MAJOR CONSTRUCTION ACTIVITIES 
1 .  CONSTRUCT TEMPORAR Y  STANDPIPE AND 

TEMPORARY HOSE CONNECTIONS ON THE 
CURB ON THE WEST WALL IN I.R. -71 RAMP 
"E" TUNNEL 

2. DEMOLISH PORTIONS OF CURB ON EAST 
WALL IN I. R. -71 RAMP "E" TUNNEL IN FRONT 
OF ALL HOSE CONNECTIONS. SEE STANDPIPE 
PLANS. 

3. REMOVE ALL EXISTING RAMP "E" HOSE 
CONNECTION RISERS. SEE STANDPIPE 
PLANS. 

4. INSTALL PORTABLE BARRIER TO PROTECT 
STANDPIPE IN RAMP "E" WEST SHOULDER. 
THE PORTABLE BARRIER WILL REMAIN 
THROUGHOUT NORTHBOUND STANDPIPE 
CONSTRUCTION. 

PHASE 3C 
L YTLE STREET: 

SAME AS PHASE 1 .  
THIRD STREET: 

SAME AS PHASE 1 
PIKE STREET: 

SAME AS PHASE 1 .  
EAST FOURTH STREET: 

SAME AS PHASE 1 .  
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

SENTINEL STREET.· 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

L YTLE PARK: 
SAME AS PHASE 1 .  

J. R. -71 NORTHBOUND: 
THE CONSTRUCTION WILL BE PHASED SO 
THA T TWO (2) LANES OF TRAFFIC ON 
NOR THBOUND INTERSTA TE 71 ARE 
MAINTAINED A T  ALL TIMES. TRAFFIC WILL BE 
SHIFTED PER THE MAINTENANCE OF TRAFFIC 
DETAILS. 

I. R. -71 SOUTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

I. R. -71 EXIT RAMP "E" TO THIRD STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

SECOND STREET RAMP TO INTERSTA TE 71 
NOR THBOUND: 

THE SECOND STREET RAMP TO INTERSTA TE 
71 NORTHBOUND WILL BE CLOSED AND 
TRAFFIC DETOURED. 

MAJOR CONSTRUCTION ACTIVITIES 
1 .  ENLARGE NOR THBOUND CEILING INTAKE 

O VER WEST SIDE OF TUNNEL. 
2. REMOVE EXISTING LIGHTING. 
3. REMOVE CURB AND WALK. 
4. REMOVE STANDPIPE. 
5. CONSTRUCT NEW STANDPIPE. 
6. CONSTRUCT FIRE PROTECTION COA TING. 
7. PERFORM WA TER INFIL TRA TION MITIGA TION, 

EXPANSION JOINT REPAIR, AND TILING 
A CTIVITIES. 

8. CONSTRUCT NEW LIGHTING. 

9. CONSTRUCT A UTOMA TIC FIRE DETECTION 
SYSTEM. 

10. CONSTRUCT NEW ITS CONDUIT. 
11 .  CONSTRUCT NEW CURB, WALK, BARRIER, 

AND PA VEMENT. 

POST-PHASE 3C 
L YTLE STREET.· 

SAME AS PHASE 1 .  
THIRD STREET: 

SAME AS PHASE 1 .  
PIKE STREET: 

SAME AS PHASE 1 .  
EAST FOURTH STREET: 

SAME AS PHASE 1.  
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SENTINEL STREET.· 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

L YTLE PARK: 
SAME AS PHASE 1.  

I. R. -71 NORTHBOUND: 
NORTHBOUND INTERSTA TE 71 WILL BE 
MAINTAINED PER ODOT� PERMITTED LANE 
CLOSURES, THE OMUTCD, TEM, AND 
STANDARD CONSTRUCTION DRA WINGS. 

I. R. -71 SOUTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

I. R. -71 EXIT RAMP "E" TO THIRD STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SECOND STREET RAMP TO INTERSTA TE 71 
NORTHBOUND: 

THE SECOND STREET RAMP TO INTERSTA TE 
71 NOR THBOUND WILL BE CLOSED AND 
TRAFFIC DETOURED. 

MAJOR CONSTRUCTION ACTIVITIES 
1. REMOVE TEMPORARY PA VEMENT ON I. R. -71 

NORTHBOUND SOUTH OF THE TUNNEL 
2. INSTALL NORTHBOUND PA VEMENT 

MARKINGS. 

PHASE 3D 
L YTLE STREET: 

SAME AS PHASE 1.  
THIRD STREET: 

SAME AS PHASE 1.  
PIKE STREET: 

SAME AS PHASE 1.  
EAST FOURTH STREET: 

SAME AS PHASE 1 .  
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SENTINEL STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

L YTLE PARK: 
SAME AS PHASE 1 .  

I. R. -71 NORTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 
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I.R. -71 SOUTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

I.R. - 71 EXIT RAMP "E" TO THIRD STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SECOND STREET RAMP TO INTERSTA TE 71 
NORTHBOUND: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

MAJOR CONSTRUCTION ACTIVITIES 
1 .  INSTALL NORTHBOUND TUNNEL DAMPERS. 

PHASE 4 
L YTLE STREET: 

SAME AS PHASE 1 .  
THIRD STREET: 

SAME AS PHASE 1 .  
PIKE STREET: 

SAME AS PHASE 1 .  
EAST FOUR TH STREET: 

SAME AS PHASE 1 .  
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SENTINEL STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

L YTLE PARK: 
SAME AS PHASE 1 .  

I. R. - 71 NORTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

I. R. -71 SOUTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

I.R. -71 EXIT RAMP "E" TO THIRD STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SECOND STREET RAMP TO INTERSTA TE 71 
NORTHBOUND: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

MAJOR CONSTRUCTION ACTIVITIES 
1 .  REMO VE EXISTING FANS FOR I. R. -71 RAMP 

"E" TUNNEL 
2. DEMOLISH PORTION OF EXISTING WALLS IN 

VENTILA TION ROOM ABOVE RAMP "E" TUNNEL 
(UNIT 1 7) - WEST WALL 

PHASE 4A 
L YTLE STREET: 

SAME AS PHASE 1 .  
THIRD STREET: 

SAME AS PHASE 1 .  
PIKE STREET: 

SAME AS PHASE 1 .  
EAST FOUR TH STREET: 

SAME AS PHASE 1 .  
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SENTINEL STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

L YTLE PARK: 
SAME AS PHASE 1 .  

I. R. -71 NOR THBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

I. R. -71 SOUTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

I. R. -71 EXIT RAMP "E'' TO THIRD STREET: 
THE INTERSTA TE 71 SOUTHBOUND EXIT RAMP "E" 
TO THIRD STREET WILL BE CLOSED AND TRAFFIC 
DETOURED. NO VEHICULAR TRAFFIC WILL BE IN 
THE RAMP "E" TUNNEL. 

SECOND STREET RAMP TO INTERSTA TE 71 
NORTHBOUND: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

MAJOR CONSTRUCTION ACTIVITIES 
1 .  REMOVE POR TABLE BARRIER. 
2. REMOVE TEMPORAR Y  STANDPIPE AND 

TEMPORAR Y  HOSE CONNECTIONS. 
3. ENLARGE I. R. -71 RAMP "E" CEILING INTAKE. 
4. REMO VE CURB AND WALK. 
5. REMOVE STANDPIPE. 
6. REMOVE EXISTING LIGHTING. 
7. CONSTRUCT FIRE PROTECTION COA TING. 
8. PERFORM WA TER INFIL TRA TION MITIGA TION, 

EXPANSION JOINT REPAIR, AND TILING 
ACTIVITIES. 

9. CONSTRUCT NEW LIGHTING. 
1 0. CONSTRUCT AUTOMA TIC FIRE DETECTION 

SYSTEM. 
1 1. CONSTRUCT NEW CCTVS AND ITS CONDUIT. 
12. CONSTRUCT NEW STANDPIPE. 
13. CONSTRUCT NEW CURB, WALK,. BARRIER, 

AND PA VEMENT. 
14. INSTALL I.R. -71 RAMP "E" PA VEMENT 

MARKINGS AND RUMBLE STRIPS. 

PHASE 4B 
L YTLE STREET: 

SAME AS PHASE 1 .  
THIRD STREET: 

SAME AS PHASE 1 .  
PIKE STREET: 

SAME AS PHASE 1 .  
EAST FOURTH STREET: 

SAME AS PHASE 1 .  
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SENTINEL STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

L YTLE PARK: 
SAME AS PHASE 1 .  

I. R. -71 NOR THBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

I. R. -71 SOUTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

I. R. -71 EXIT RAMP "E" TO THIRD STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

SECOND STREET RAMP TO INTERSTA TE 71 
NOR THBOUND: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

MAJOR CONSTRUCTION ACTIVITIES 
1 .  INSTALL I. R. -71 RAMP "E" TUNNEL DAMPERS. 

PHASE S 
L YTLE STREET: 

SAME AS PHASE 1 .  
THIRD STREET: 

SAME AS PHASE 1 .  
PIKE STREET: 

SAME AS PHASE 1 .  
EAST FOURTH STREET: 

SAME AS PHASE 1 .  
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

SENTINEL STREET.· 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

L YTLE PARK: 
SAME AS PHASE 1 .  

I. R. -71 NORTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

I. R. -71 SOUTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

I. R. -71 EXIT RAMP "E" TO THIRD STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

SECOND STREET RAMP TO INTERSTA TE 71 
NOR THBOUND: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

MAJOR CONSTRUCTION A CTJVITIES 
1 .  REMOVE EXISTING FANS FOR SOUTHBOUND 

TUNNEL 

PHASE SA 
L YTLE STREET: 

SAME AS PHASE 1 .  
THIRD STREET: 

SAME AS PHASE 1 .  
PIKE STREET: 

SAME AS PHASE 1 .  
EAST FOUR TH STREET: 

SAME AS PHASE 1 .  
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

SENTINEL STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

L YTLE PARK: 
SAME AS PHASE 1 .  

I. R. -71 NORTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

I. R. -71 SOUTHBOUND: 
SOUTHBOUND INTERSTA TE 71 WILL BE 
SHIFTED WEST. TWO (2) LANES OF TRAFFIC 
WILL BE MAINTAINTED A T  ALL TIMES AND 
TRAFFIC WILL BE SHIFTED PER THE 
MAINTENANCE OF TRAFFIC DETAILS. 

I.R. -71 EXIT RAMP "E" TO THIRD STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SECOND STREET RAMP TO INTERSTA TE 71 
NORTHBOUND: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

MAJOR CONSTRUCTION ACTIVITIES 
1. FILL RUMBLE STRIPS. 
2. ENLARGE SOUTHBOUND WALL INTAKE (UNIT 

8) - EAST WALL 
3. REINFORCE EXISTING WALLS IN 

SOUTHBOUND TUNNEL {UNIT 8) - EAST 
WALL 

4. REMOVE CURB AND WALK. 
5. REMOVE EXISTING LIGHTING. 
6. CONSTRUCT FIRE PROTECTION COA TING. 
7. PERFORM WA TER INFIL TRA TION MITIGA TION, 

EXPANSION JOINT REPAIR, AND TILING 
A CTIVITIES. 

8. CONSTRUCT NEW LIGHTING. 
9. CONSTRUCT A UTOMA TIC FIRE DETECTION 

SYSTEM. 
10. CONSTRUCT NEW CCTVS AND ITS CONDUIT. 
11 .  CONSTRUCT NEW CURB, WALK,. BARRIER, 

AND PA VEMENT. 

PHASE 5B 
L YTLE STREET: 

SAME AS PHASE 1 .  
THIRD STREET: 

SAME AS PHASE 1 .  
PIKE STREET: 

SAME AS PHASE 1 .  
EAST FOURTH STREET: 

SAME AS PHASE 1 .  
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SENTINEL STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

L YTLE PARK: 
SAME AS PHASE 1 .  

I. R. -71 NORTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TJON. 
NO TRAFFIC IMPA CTS. 

I. R. -71 SOUTHBOUND: 
SOUTHBOUND INTERSTA TE 71 WILL BE 
SHIFTED TO CREA TE A CENTER WORK ZONE. 
TWO (2) LANES OF TRAFFIC WILL BE 
MAINTAINTED A T  ALL TIMES AND TRAFFIC 
WILL BE SHIFTED PER THE MAINTENANCE OF 
TRAFFIC DETAILS. 

I. R. -71 EXIT RAMP "E" TO THIRD STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 
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SECOND STREET RAMP TO INTERSTA TE 71 
NORTHBOUND: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

MAJOR CONSTRUCTION ACTIVITIES 
1 .  FILL RUMBLE STRIPS. 
2. CONSTRUCT FIRE PROTECTION COA TING. 
3. PERFORM WA TER INFIL TRA TION MITIGA TION/ 

EXPANSION JOINT REPAIR, AND TILING 
ACTIVITIES. 

4. CONSTRUCT NEW ITS CONDUIT. 

PHASE 5C 
L YTLE STREET: 

SAME AS PHASE 1. 
THIRD STREET: 

SAME AS PHASE 1 .  
PIKE STREET: 

SAME AS PHASE 1 .  
EAST FOUR TH STREET: 

SAME AS PHASE 1.  
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SENTINEL STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

L YTLE PARK: 
SAME AS PHASE 1 .  

I. R. - 71 NORTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

I. R. -71 SOUTHBOUND: 
SOUTHBOUND INTERSTA TE 71 WILL BE 
SHIFTED EAST. TWO {2) LANES OF TRAFFIC 
WILL BE MAINTAINTED A T  ALL TIMES AND 
TRAFFIC WILL BE SHIFTED PER THE 
MAINTENANCE OF TRAFFIC DETAILS. 

I.R. - 71 EXIT RAMP "E// TO THIRD STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SECOND STREET RAMP TO INTERSTA TE 71 
NORTHBOUND: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

MAJOR CONSTRUCTION ACTIVITIES 
1 .  REMO VE EXISTING LIGHTING. 
2. REMO VE CURB AND WALK. 
3. REMO VE STANDPIPE 
4. CONSTRUCT NEW STANDPIPE 
5. CONSTRUCT FIRE PROTECTION COA TING. 
6. PERFORM WA TER INFIL TRA TION MITIGA TION, 

EXPANSION JOINT REPAIR, AND TILING 
ACTIVITIES. 

7. CONSTRUCT NEW LIGHTING. 
8. CONSTRUCT AUTOMA TIC FIRE DETECTION 

SYSTEM. 
9. CONSTRUCT NEW ITS CONDUIT. 
1 0. CONSTRUCT NEW CURB/ WALl( BARRIER, 

AND PA VEMENT. 

POST-PHASE SC 
L YTLE STREET: 

SAME AS PHASE 1 .  
THIRD STREET: 

SAME AS PHASE 1 .  
PIKE STREET: 

SAME AS PHASE 1 .  
EAST FOURTH STREET: 

SAME AS PHASE 1 .  
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SENTINEL STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

L YTLE PARK: 
SAME AS PHASE 1 .  

I. R. -71 NOR THBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

I. R. -71 SOUTHBOUND: 
SOUTHBOUND INTERSTA TE 71 WILL BE 
MAINTAINED PER ODOT'S PERMITTED LANE 
CLOSURES/ THE OMUTCD/ TEM/ AND 
STANDARD CONSTRUCTION DRA WINGS. 

I. R. -71 EXIT RAMP "E'' TO THIRD STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SECOND STREET RAMP TO INTERSTA TE 71 
NORTHBOUND: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

MAJOR CONSTRUCTION ACTIVITIES 
1 .  INSTALL SOUTHBOUND PA VEMENT MARKINGS 

AND RUMBLE STRIPS. 

PHASE SD 
L YTLE STREET: 

SAME AS PHASE 1 .  
THIRD STREET: 

SAME AS PHASE 1 .  
PIKE STREET: 

SAME AS PHASE 1 .  
EAST FOURTH STREET: 

SAME AS PHASE 1 .  
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

SENTINEL STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

L YTLE PARK: 
SAME AS PHASE 1 

I. R. -71 NOR THBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

I. R. -71 SOUTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

I. R. -71 EXIT RAMP "E" TO THIRD STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

SECOND STREET RAMP TO INTERSTA TE 71 
NOR THBOUND: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

MAJOR CONSTRUCTION ACTIVITIES 
1 .  INSTALL SOUTHBOUND TUNNEL DAMPERS. 

PHASE 6 
L YTLE STREET: 

SAME AS PHASE 1 .  
THIRD STREET: 

SAME AS PHASE 1 .  
PIKE STREET: 

SAME AS PHASE 1 .  
EAST FOURTH STREET: 

SAME AS PHASE 1 .  
EAST FIFTH STREET: 

TRAFFIC WILL BE SHIFTED PER THE 
MAINTENANCE OF TRAFFIC DETAILS. 

SENTINEL STREET: 
TRAFFIC WILL BE SHIFTED PER THE 
MAINTENANCE OF TRAFFIC DETAILS. 

L YTLE PARK: 
SAME AS PHASE 1 .  

I. R. -71 NORTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

I. R. -71 SOUTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

I. R. -71 EXIT RAMP "E'' TO THIRD STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

SECOND STREET RAMP TO INTERSTA TE 71 
NOR THBOUND: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

MAJOR CONSTRUCTION ACTIVITIES 
1 .  RELOCA TE FDC#3. 

PHASE 6A 
LYTLE STREET: 

SAME AS PHASE 1 .  
THIRD STREET: 

SAME AS PHASE 1 .  
PIKE STREET: 

SAME AS PHASE 1 .  
EAST FOUR TH STREET: 

SAME AS PHASE 1 .  
EAST FIFTH STREET: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

SENTINEL STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

L YTLE PARK: 
SAME AS PHASE 1 

I. R. -71 NORTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

I. R. -71 SOUTHBOUND: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPACTS. 

I. R. -71 EXIT RAMP "E" TO THIRD STREET: 
TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

SECOND STREET RAMP TO INTERSTA TE 71 
NORTHBOUND: 

TO OPERA TE IN EXISTING CONFIGURA TION. 
NO TRAFFIC IMPA CTS. 

MAJOR CONSTRUCTION ACTIVITIES 
1. REMOVE EXISTING TRANSFORMERS {BY 

OTHERS). 
2. CONSTRUCT EAST FOURTH STREET 

PA VEMENT. 
3. CONSTRUCT PIKE STREET PA VEMENT 
4. CONSTRUCT L YTLE STREET PA VEMENT. 

PLACEMENT OF ASPHALT CONCRETE 

TWO- WA Y TRAFFIC SHALL BE MAINTAINED A T  ALL TIMES 
EXCEPT THA T ONE- WA Y TRAFFIC WILL BE PERMITTED 
FOR MINIMUM PERIODS OF TIME CONSISTENT WITH THE 
REQUIREMENTS OF THE SPECIFICA TIONS FOR 
PROTECTION OF COMPLETED ASPHAL T CONCRETE 
COURSES. 

TRENCH FOR WIDENING 

TRENCH EXCA VA TION FOR BASE WIDENING SHALL BE 
ONL Y ON ONE SIDE OF THE PA VEMENT A T  A TIME 
THE OPEN TRENCH SHALL BE ADEQUA TEL Y MAINTAINED 
AND PROTECTED WITH DRUMS OR BARRICADES A T  ALL 
TIMES. PLACEMENT OF PROPOSED SUBBASE AND BASE 
MA TERIAL SHALL FOLLOW AS CLOSEL Y AS POSSIBLE 
BEHIND EXCA VA TION OPERA TIONS. THE LENGTH OF 
WIDENING TRENCH WHICH IS OPEN A T  ANY ONE TIME 
SHALL BE HELD TO A MINIMUM AND SHALL A T  ALL TIMES 
BE SUBJECT TO APPRO VAL OF THE ENGINEER. 

OVERNIGHT TRENCH CLOSING 

THE BASE WIDENING SHALL BE COMPLETED TO A DEPTH 
OF NO MORE THAN 1 . 5  INCHES BELOW THE EXISTING 
PA VEMENT B Y  THE END OF EA CH WORK DA Y. NO TRENCH 
SHALL BE LEFT OPEN O VERNIGHT EXCEPT FOR A SHORT 
LENGTH {25 FEET OR LESS) OF A WORK SECTION A T  THE 
END OF THE TRENCH. IN CASE WORK MUST BE 
SUSPENDED BECA USE OF INCLEMENT WEA THER OR 
OTHER REASONS, THE TRENCH FOR THE UNCOMPLETED 
BASE WIDENING SHALL BE BA CKFILLED A T  THE 
DIRECTION OF THE ENGINEER. 

CONCRETE MEDIAN BARRIER REPLACEMENT 

WHEN IN AN UNPROTECTED WORK ZON� REMOVING, 
GRADING AND INSTALLING THE REPLACEMENT BARRIER 
IN A CONTINUOUS OPERA TION SHALL BE LIMITED TO 20 
LINEAR FEET AND SHALL A T  ALL TIMES BE SUBJECT TO 
THE APPROVAL OF THE ENGINEER. THE ENGINEER SHALL 
BE SA TISFIED THA T ALL INSTALLA TIONS WILL AFFORD 
MAXIMUM PROTECTION FOR TRAFFIC. 
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ITEM 614, WORK ZONE SPEED LIMIT SIGN SPEED REDUCTION (SPEED ZONE AHEAD SYMBOL) SIGNS 
(W3-5) SHALL BE ERECTED IN ADVANCE OF THE SPEED 

THE CONTRACTOR SHALL FURNISH, INSTALL, MAINTAIN, REDUCTION, APPROXIMA TEL Y 1250 FEET ON MUL TI-LANE 
COVER DURING SUSPENSION OF WORK, AND HIGHWA YS AND 500 FEET ON TWO-LANE HIGHWA YS. 
SUBSEQUENTL Y REMOVE WORK ZONE SPEED LIMIT (R2-
1} {45 MPH SPEED LIMIT) SIGNS AND SUPPORTS WITHIN A SIGN(S) TO INDICA TE THE RESUMPTION OF THE 
THE WORK LIMITS IN A CCORDANCE WITH THE STA TUTOR Y SPEED LIMIT SHALL BE ERECTED A T  THE END 
FOLLOWING REQUIREMENTS: OF ANY REDUCED SPEED ZONE. THE CONTRACTOR MA Y 

USE SIGNS AND SUPPORTS IN USED, BUT GOOD 
THE CONTRACTOR SHALL COVER OR REMOVE ANY CONDITION, PROVIDED THE SIGNS MEET CURRENT ODOT 
EXISTING SPEED LIMIT SIGNS WITHIN THE REDUCED SPEC/FICA TIONS. SIGN FA CES SHALL BE 
SPEED ZONE(S). THESE SIGNS SHALL BE RESTORED RETROREFLECTORIZED WITH TYPE G SHEETING 
DURING SUSPENSION OR TERMINA TION OF THE COMPL YING WITH THE REQUIREMENTS OF CMS 730. 19. 
REDUCED SPEED LIMIT. THE EXPENSE OF COVERING OR 
REMO VAL AND RESTORA TION OF EXISTING SPEED LIMIT WORK ZONE SPEED LIMIT SIGNS SHALL BE MOUNTED ON 
OR MINIMUM SPEED LIMIT SIGNS SHALL BE INCLUDED IN TWO ITEM 630, GROUND MOUNTED SUPPOR TS, NO. 3 �J THE PA Y ITEM FOR THE WORK ZONE SPEED LIMIT SIGNS. POSTS, UNLESS MOUNTED ON A TEMPORAR Y  SIGN 

SUPPORT PER SCD MT 1 05. 10. 
THE WORK ZONE SPEED LIMIT SIGNS MA Y BE ERECTED 
OR UNCOVERED NO MORE THAN FOUR HOURS BEFORE WORK ZONE SPEED LIMIT AND RELA TED SIGN SIZES, 
THE ACTUAL START OF WORK THA T CAUSES THE PLA CEMEN0 SUPPORTS, ETC SHALL BE PER THE 
WARRANTING CONDITION(S) TO OCCUR. THE SIGNS OMUTCD, WITH TWO EXCEPTIONS: 1) EXPRESSWA Y 
SHALL BE REMO VED OR COVERED NO LA TER THAN FOUR SIZE SPEED LIMIT SIGNS MA Y BE USED ON FREEWA YS 
HOURS FOLLOWING REMOVAL OF THE WARRANTING AND EXPRESSWA YS, IF NECESSAR Y; 2) THE HEIGHT OF 
CONDITION(S), OR SOONER AS DIRECTED B Y  THE SIGNS MOUNTED ON PORTABLE SUPPORTS SHOULD BE 
ENGINEER. TEMPORAR Y  SIGN CO VERING AND THE HEIGHT REQUIRED FOR GROUND-MOUNTED SIGNS 
UNCOVERING DUE TO TEMPORAR Y  REMOVAL OF BUT SHALL NOT BE MORE THAN 1 FOOT LOWER THAN 
WARRANTING CONDITION(S) SHALL BE GUIDED BY THE THE HEIGHT REQUIRED BY THE OMUTCD, OR AS 
FOUR-HOUR LIMITA TIONS STA TED ABOVE. DIRECTED BY THE ENGINEER. PORTABLE SUPPORTS 

SHOULD NOT BE USED FOR A DURA TION OF MORE THAN 
0 CONSTRUCTION AND MA TERIAL SPEC/FICA TIONS ITEM 3 DA YS. ['-
:'! 614, PARAGRAPH 614. 02(8), INDICA TES THA T THE TWO <D z DIRECTIONS OF A DIVIDED HIGHWA Y ARE CONSIDERED WORK ZONE SPEED LIMIT SIGNS AND SUPPORTS WILL BE >-
1- SEPARA TE HIGHWA Y SECTIONS. THEREFORE, IF THE MEASURED AS THE NUMBER OF SIGN INSTALLA TIONS, 

WORK ON A MUL TI-LANE DIVIDED HIGHWA Y IS LIMITED INCLUDING THE SIGNS AND NECESSAR Y  SUPPOR TS. IF A :::2: CL TO ONL Y ONE DIRECTION, A SPEED REDUCTION IN THE SIGN AND SUPPORT COMBINA TION IS REMOVED AND 
r� DIRECTION OF THE WORK DOES NOT A UTOMA TICALL Y REERECTED A T  ANOTHER LOCA TION WITHIN THE n 

:'! CONSTITUTE A SPEED REDUCTION IN THE OPPOSITE PROJECT DUE TO CHANGES IN THE SPEED ZONE AS 
� DIRECTION. A SPEED LIMIT REDUCTION IN THE DETAILED IN THE PLANS OR AS DIRECTED B Y  THE 
'T OPPOSITE DIRECTION, IN SUCH CASE, IS APPROPRIA TE ENGINEER, IT SHALL BE CONSIDERED ANOTHER UNIT. 0 

ONL Y IF CONDITIONS ARE EXPECTED TO HA VE AN ('-J '" 
L[) IMPACT ON THE DIRECTIONAL TRAFFIC FLOW, AS PA YMENT FOR ACCEPTED QUANTITIES, COMPLETE IN 0J " 

DIRECTED BY THE ENGINEER. PLACE, WILL BE MADE A T  THE CONTRACT UNIT PRICE. S2 
PA YMENT SHALL BE FULL COMPENSA TION FOR ALL 

c 0' THE CONTRACTOR SHALL ERECT A WORK ZONE SPEED MA TERIALS, LABOR, INCIDENTALS AND EQUIPMENT FOR 

0 v LIMIT SIGN IN ADVANCE OF THE WARRANTING FURNISHING, ERECTING, MAINTAINING, COVERING co 0 CONDITION, AS DETAILED IN THE PLANS OR AS DURING SUSPENSION OF WORK, AND REMOVING THE 0 z DIRECTED BY THE ENGINEER. THE SIGN SHALL BE SIGNS AND SUPPORTS. SPEED LIMIT SIGNING FOR THE 2 
co 

MOUNTED ON BOTH SIDES OF A DIRECTIONAL ROADWA Y  POINT OF RESUMPTION OF THE STA TUTOR Y SPEED LIMIT (() ('J r, OF DIVIDED HIGHWA YS. THE FIRST WORK ZONE SPEED SHALL BE PAID FOR AS WORK ZONE SPEED LIMIT SIGNS. co 
/ LIMIT SIGN SHALL BE PLACED APPROXIMA TEL Y 500 FEET THE FOLLOWING ESTIMA TED QUANTITY HAS BEEN co (() 

IN ADVANCE OF THE LANE REDUCTION1 SHIFT TAPER, OR CARRIED TO THE GENERAL SUMMAR Y. co 
N 

r;;; OTHER ROADWA Y  OR SHOULDER RESTRICTION THA T 
E WARRANTED THE WORK ZONE SPEED ZONE. ON ITEM 614, WORK ZONE SPEED LIMIT SIGN 18 EACH v 

/ 
UNDIVIDED HIGHWA YS THE SIGN SHALL BE MOUNTED ITEM 614, SPEED ZONE AHEAD SYMBOL SIGN 12 EACH 0 0 r, 

:'! ON THE RIGHT SIDE, APPROXIMA TEL Y 250 FEET IN 
'g ADVANCE OF SUCH RESTRICTIONS. THE SIGN SHALL BE THE FOLLOWING TABLE PRO VIDES DETAILS ON WORK i7 ::::: REPEA TED EVERY 1 MILE FOR 55 MPH ZONES AND EVERY ZONE SPEED ZONES APPROVED FOR USE ON THIS 

0 
c ONE-HALF MILE FOR 50 MPH AND 45 MPH ZONES. THESE PROJECT: 
2 SIGNS SHALL ALSO BE ERECTED IMMEDIA TEL Y AFTER X 
Q) 

EACH OPEN ENTRANCE RAMP WITHIN THE ZONE. WZSZ REVISION NUMBER / 

E 
WZ-45034 � 

/ THE SPEED LIMIT REDUCTION SHALL BE LIMITED TO 
0 
c 

-"" ONL Y THE PORTION OF THE PROJECT AND THE WORK 
0 THA T WARRANTED THE WORK ZONE SPEED LIMIT 
5 

REDUCTION. 5 
Q_ 

/ 

COUNTY & ROUTE 
HAMIL TON I. R. -71 

SLM FROM TO 
1 . 10 1. 75 

PHASE/PART & DIRECTION 
PHASE 3A, 38, AND 3C NOR THBOUND, 
PHASE SA, 58, AND 5C SOUTHBOUND 

APPROVED SPEED LIMIT (MPH) 
45 

SPECIFIC WARRANTING CONDITIONS & FA CTORS 
EXISTING 40 MPH SPEED LIMIT APPROA CHING TUNNEL 

THIS SPEED LIMIT REDUCTION IS TO BE IN PLACE ONL Y 
DURING THE TIME OF THE ACTIVITIES OR CONDITIONS 
THA T WARRANTED THE REDUCTION. 

WORK ZONE INCREASED PENALTIES SIGN CR11-H5AJ 

R1 1 -H5A-48 SIGNS SHALL BE FURNISHED, ERECTED, 
AND MAINTAINED IN GOOD CONDITION AND/OR 
REPLA CED AS NECESSAR Y  AND SUBSEQUENTL Y 
REMOVED B Y  THE CONTRACTOR. SIGNS SHALL BE 
MOUNTED A T  THE APPROPRIA TE OFFSETS AND 
ELEVA TIONS AS PRESCRIBED BY THE OHIO MANUAL OF 
UNIFORM TRAFFIC CONTROL DEVICES. THEY SHALL BE 
MAINTAINED ON SUPPORTS MEETING CURRENT SAFETY 
CRITERIA. 

THE SIGNS MA Y BE ERECTED OR UNCOVERED NO MORE 
THAN FOUR HOURS BEFORE THE ACTUAL START OF 
WORK. THE SIGNS SHALL BE REMOVED OR COVERED NO 
LA TER THAN FOUR HOURS FOLLOWING RESTORA TION OF 
ALL LANES TO TRAFFIC WITH NO RESTRICTIONS, OR 
SOONER AS DIRECTED BY THE ENGINEER. TEMPORAR Y  
SIGN CO VERING AND UNCOVERING DUE TO TEMPORAR Y  
LANE RESTORA TIONS SHALL BE GUIDED B Y  THE FOUR-
HOUR LIMITA TIONS STA TED ABO VE. SUCH LANE 
RESTORA TIONS SHOULD BE EXPECTED TO REMAIN IN 
EFFECT FOR 30 OR MORE CONSECUTIVE CALENDAR 
DA YS, SUCH AS DURING WINTER SHUTDOWNS. 

THE SIGNS ON THE MAINLINE SHALL BE DUAL MOUNTED 
UNLESS NOT PHYSICALL Y POSSIBLE. THE FIRST SIGN 
SHALL BE PLA CED BETWEEN THE ROAD WORK AHEAD 
(W20-1) SIGN AND THE NEXT SIGN IN THE SEQUENCE. 
SIGNS SHALL BE ERECTED ON EACH ENTRANCE RAMP 
AND EVER Y 2 MILES THROUGH THE CONSTRUCTION 
WORK LIMITS. SIGNS ON THE MAINLINE SHALL BE R11 -
H5A -48. SIGNS USED ON THE RAMPS SHALL BE R1 1 -
H5A -24. R11 -H5A -24 SIGNS MA Y BE USED IN THE 
MEDIAN IN LIEU OF R1 1-H5A -48 SIGNS IF IT IS NOT 
PHYSICALL Y POSSIBLE TO PRO VIDE R1 1 -H5A -48 SIGNS 
IN THE MEDIAN. 

THE CONTRA CTOR MA Y USE SIGNS AND SUPPORTS IN 
USED, BUT GOOD, CONDITION PROVIDED THE SIGNS 
MEET CURRENT ODOT SPECIFICA TIONS. SIGN FACES 
SHALL BE RETROREFLECTORIZED WITH TYPE G SHEETING 
COMPL YING WITH THE REQUIREMENTS OF C&MS 730. 1 9. 

WORK ZONE INCREASED PENAL/TIES SIGNS AND 
SUPPORTS WILL BE MEASURED AS THE NUMBER OF SIGN 

INSTALLA TIONS, INCLUDING THE SIGN AND NECESSAR Y  
SUPPOR TS. !FA SIGN AND SUPPOR T COMBINA TION IS 
REMOVED AND REERECTED A T  ANOTHER LOCA TION AS 
DIRECTED BY THE ENGINEER, IT SHALL BE CONSIDERED 
ANOTHER UNIT. 

PA YMENT FOR ACCEPTED QUANTITIES, COMPLETE, IN 
PLACE WILL BE MADE A T  THE CONTRA CT UNIT PRICE. 
PA YMENT SHALL BE FULL COMPENSA TION FOR ALL 
MA TERIALS, LABOR, INCIDENTALS AND EQUIPMENT FOR 
FURNISHING, ERECTING, MAINTAINING, COVERING 
DURING SUSPENSION OF WORK, AND REMOVAL OF THE 
SIGN AND SUPPORT. 

ITEM 614, WORK ZONE INCREASED PENAL/TIES SIGN 12 
EACH 

FLOODLIGHTING 

FLOODLIGHTING OF THE WORK SITE FOR OPERA TIONS 
CONDUCTED DURING NIGHTTIME PERIODS SHALL BE 
ACCOMPLISHED SO THA T THE LIGHTS DO NOT CA USE 
GLARE TO THE DRIVERS ON THE ROADWA Y.  TO ENSURE 
THE ADEQUACY OF THE FLOODLIGHT PLACEMENT, THE 
CONTRA CTOR AND THE ENGINEER SHALL DRIVE 
THROUGH THE WORK SITE EACH NIGHT WHEN THE 
LIGHTING IS IN PLA CE AND OPERA TIVE PRIOR TO 
COMMENCING ANY WORK. IF GLARE IS DETECTED, THE 
LIGHT PLA CEMENT AND SHIELDING SHALL BE ADJUSTED 
TO THE SA TISFACTION OF THE ENGINEER BEFORE WORK 
PROCEEDS. 

PA YMENT FOR ALL LABOR, EQUIPMENT AND MA TERIALS 
SHALL BE INCLUDED IN THE LUMP SUM CONTRA CT PRICE 
FOR ITEM 614, MAINTAINING TRAFFIC (PLAN NOTE 642-
2). 

ITEM 614, WORK ZONE IMPACT A TTENUA TOR FOR 24" 
WIDE HAZARDS (UNIDIRECTIONAL OR BIDIRECTIONAL} 

THIS ITEM SHALL CONSIST OF FURNISHING AND 
INSTALLING A NON-GA TING IMPACT A TTENUA TOR. 
FURNISH AN IMPACT A TTENUA TOR FROM THE OFFICE OF 
ROADWA Y ENGINEERING APPROVED LIST FOR WORK 
ZONE IMPA CT A TTENUA TORS. THE APPRO VED LIST IS 
A VAILABLE A T  THE "ROADWA Y STANDARDS: 
PROPRIETA R Y  ROADSIDE SAFETY DEVICES" WEB PA GE 
ON THE OFFICE OF ROADWA Y  ENGINEERING WEBSITE. 

INSTALLA TION SHALL BE A T  THE LOCA TIONS SPECIFIED 
IN THE PLANS IN ACCORDANCE WITH THE 
MANUFACTURER 'S SPEC/FICA TIONS. 

THE CONTRACTOR SHALL REPAIR OR REPLA CE A 
DAMAGED UNIT WITHIN 24 HOURS OF A DAMAGING 
IMPACT. 

WHEN BIDIRECTIONAL DESIGNS ARE SPECIFIED, THE 
CONTRA CTOR SHALL SUPPL Y APPROPRIA TE 
TRANSITIONS. 

WHEN GA TING IMPA CTA TTENUA TORS ARE DESIRED, THE 
CONTRA CTOR SHALL SUBMIT DOCUMENTA TION TO THE 
ENGINEER FOR ACCEPTANCE. 
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THE COST FOR THE ADDITIONAL BARRIER REQUIRED FOR BEING CHANGED IN THE FIELD. THREE-LINE 
A GA TING IMPACT A TTENUA TOR SHALL BE INCLUDED IN PRESENTA TION FORMA TS WITH UP TO SIX MESSAGE 
THE COST OF THE GA TING IMPA CT A TTENUA TOR. PHASES SHALL BE SUPPORTED. PCMS FORMA T SHALL 

PERMIT THE COMPLETE MESSA GE FOR EA CH PHASE TO 
PA YMENT FOR THE ABOVE WORK SHALL BE MADE A T  THE BE READ A T  LEAST TWICE. THE PCMS SHALL CONTAIN 
UNIT PRICE BID AND SHALL INCLUDE ALL LABOR, TOOLS, AN ACCURA TE CLOCK AND PROGRAMMING LOGIC WHICH 
EQUIPMENT AND MA TERIALS NECESSAR Y  TO CONSTRUCT WILL ALLOW THE SIGN TO BE ACTIVA TED, DEACTIVA TED 
AND MAINTAIN A COMPLETE AND FUNCTIONAL IMPACT OR MESSA GES CHANGED A UTOMA TICALL Y A T  DIFFERENT 
A TTENUA TOR SYSTEM, INCLUDING ALL RELA TED TIMES OF THE DA Y FOR DIFFERENT DA YS OF THE WEEK. 
BACKUPS, TRANSITIONS, LEVELING PADS, HARDWARE 
AND GRADING, NOT SEPARA TEL Y SPECIFIED, AS THE PCMS UNIT SHALL BE MAINTAINED IN GOOD 
REQUIRED BY THE MANUFA CTURER. WORKING ORDER BY THE CONTRACTOR IN A CCORDANCE 

WITH THE PRO VISIONS OF C&MS 614. 07. THE 
ITEM 614, PORTABLE CHANGEABLE MESSAGE SIGNS, AS CONTRACTOR SHALL, PRIOR TO A CTJVA TJNG THE UN!� 
PER PLAN MAKE ARRANGEMENT� WITH AN A UTHORIZED SERVICE 

AGENT FOR THE PCMS, TO ASSURE PROMPT SER VICE IN �J THE CONTRA CTOR SHALL FURNISH, INSTALL, MAINTAIN THE EVENT OF FAILURE. ANY FAILURE SHALL NOT 
AND REMOVE, WHEN NO LONGER NEEDED, A RESUL T IN THE SIGN BEING OUT OF SER VICE FOR MORE 
CHANGEABLE MESSA GE SIGN. THE SIGN SHALL BE OF A THAN 12 HOUR� INCLUDING WEEKENDS. FAILURE TO 
TYPE SHOWN ON A LIST OF APPROVED PCMS UNITS COMPL Y MA Y RESUL T IN AN ORDER TO STOP WORK AND 
A VAILABLE ON THE (OFFICE OF MA TERIALS MANAGEMENT OPEN ALL TRAFFIC LANES AND/OR IN THE DEPARTMENT 
WEB PAGE). THE LIST CONTAINS CLASS A AND B UNITS TAKING APPROPRIA TE ACTION TO SAFEL Y CONTROL 
WITH MINIMUM LEGIBILITY DISTANCES OF 650 FEET AND TRAFFIC. THE ENTIRE COST TO CONTROL TRAFFIC, 
4 75 FE� RESPECTIVEL Y.  ACCRUED B Y  THE DEPARTMENT DUE TO THE 

CONTRACTOR 'S NONCOMPLIANCE, WILL BE DEDUCTED 
EA CH SIGN SHALL BE TRAILER-MOUNTED AND EQUIPPED FROM MONEYS DUE, OR TO BECOME DUE THE 
WITH A FUNCTIONAL DIMMING MECHANISM, TO DIM THE CONTRACTOR ON HIS CONTRA CT. 
SIGN DURING DARKNESS, AND A TAMPER AND VANDAL 
PROOF ENCLOSURE. EA CH SIGN SHALL BE PROVIDED THE CONTRACTOR SHALL BE RESPONSIBLE FOR 24-
WITH APPROPRIA TE TRAINING AND OPERA TION HOUR-PER-DA Y OPERA TION AND MAINTENANCE OF 

0 INSTRUCTIONS TO ENABLE ON-SITE PERSONNEL TO THESE SIGNS ON THE PROJECT FOR THE DURA TION OF I' 

:'! OPERA TE AND TROUBLESHOOT THE UNIT. THE SIGN THE PHASES WHEN THE PLAN REQUIRES THEIR USE. CD z SHALL ALSO BE CAPABLE OF BEING POWERED BY AN >-
t- ELECTRICAL SER VICE DROP FROM A LOCAL UTILITY PA YMENT FOR THE ABOVE DESCRIBED ITEM SHALL BE A T  

2 
COMPANY. THE PCMS SHALL BE DELINEA TED IN THE CONTRACT UNIT PRICE. PA YMENT SHALL INCLUDE 

[L ACCORDANCE WITH C&MS 614. 03. ALL LABOR, MA TERIALS, EQUIPMEN� FUELS, 
r' 01 LUBRICA TING OILS, SOFTWARE, HARD WARE AND .q- THE PROBABLE PCMS LOCA TIONS AND WORK LIMITS FOR INCIDENTALS TO PERFORM THE ABOVE DESCRIBED L() 

n THOSE LOCA TIONS ARE TO BE DETERMINED BY THE WORK. .q- ENGINEER. PLA CEMENT, OPERA TION, MAINTENANCE AND 
0 01 ALL ACTIVA TION OF THE SIGNS BY THE CONTRA CTOR ', ITEM 614, PORTABLE CHANGEABLE MESSAGE SIGN, AS .q- SHALL BE AS DIRECTED BY THE ENGINEER. THE PCMS 01 PER PLAN 6 SIGN MONTH " 

SHALL BE LOCA TED IN A HIGHL Y VISIBLE POSITION YET S2 
PROTECTED FROM TRAFFIC. THE CONTRA CTOR SHALL, 

ITEM 614 - WORK ZONE RAISED PA VEMENT MARKER, AS c A T  THE DIRECTION OF THE ENGINEER, RELOCA TE THE 0' PER PLAN 0 v PCMS TO IMPROVE VISIBILITY OR ACCOMMODA TE 
r' 
0 CHANGED CONDITIONS. WHEN NOT IN USE, THE PCMS 0 WORK ZONE RAISED PA VEMENT MARKERS, AS PER PLAN, z 

SHALL BE TURNED OFF. ADDITIONALL Y, WHEN NOT IN 2 
AND THEIR INSTALLA TION SHALL CONFORM TO CMS 614 co 

USE FOR EXTENDED PERIODS OF TIME, THE PCMS SHALL (() 
OR CMS 621 AS SPECIFIED HEREIN. ('J �' BE TURNED A WA Y  FROM ALL TRAFFIC. co 

/ 
co 

RAISED PA VEMENT MARKERS IN USE DURING THE (() 
THE ENGINEER SHALL BE PROVIDED ACCESS TO EACH co 

SNOW-PLOWING SEASON SHALL CONFORM TO 621 . 01 
r;;; SIGN UNIT AND SHALL BE PROVIDED WITH APPROPRIA TE 
E TRAINING AND OPERA TION INSTRUCTIONS TO ENABLE v 

RAISED PA VEMENT MARKERS IN USE DURING THE / 
ODOT PERSONNEL TO OPERA TE AND TROUBLESHOOT THE 0 0 �' NON-SNOW-PLOW SEASON SHALL CONFORM TO :'! UNI� AND TO REVISE SIGN MESSA GES, IF NECESSAR Y.  

EITHER 614 OR TO 621 .  'g 
i7 ::::: ALL MESSAGES TO BE DISPLA YED ON THE SIGN WILL BE 

THE SNOW-PLOWING SEASON SHALL RUN FROM 0 
PRO VIDED BY THE ENGINEER. A LIST OF ALL REQUIRED c OCTOBER 15 THROUGH APRIL 1 .  2 PRE-PROGRAMMED MESSAGES WILL BE GIVEN TO THE X 

Q) 
CONTRACTOR A T  THE PROJECT PRECONSTRUCTION / 

IF PROJECT DELA YS, NOT THE FAUL T OF ODOT, CAUSE E 
CONFERENCE. THE SIGN SHALL HA VE THE CAPABILITY TO � THE WORK TO EXTEND INTO THE SNOW-PLOWING 

/ STORE UP TO 99 MESSAGES. MESSAGE MEMOR Y OR PRE-
SEASON, THE CONTRA CTOR SHALL BE RESPONSIBLE FOR 0 

c PROGRAMMED DISPLA YS SHALL NOT BE LOST AS A -"" REPLACING WORK ZONE RAISED PA VEMENT MARKERS 0 RESUL T OF POWER FAILURES TO THE ON-BOARD 
(WZRPMS) CONFORMING TO CMS 614, WITH RAISED 5 

5 COMPUTER. THE SIGN LEGEND SHALL BE CAPABLE OF 
Q_ 

/ 

PA VEMENT MARKERS CONFORMING TO 621, AS 
DETERMINED B Y  THE ENGINEER, AT THE CONTRACTOR 'S 
EXPENSE. 

THIS ITEM SHALL INCLUDE PURCHASE, INSTALLA TION 
AND REMOVAL OF ITEM 614 WORK ZONE RAISED 
PA VEMENT MARKER, AS PER PLAN INCLUDING FILLING 
OF ANY DEPRESSIONS CREA TED IN THE PA VEMENT AS 
PER CMS 621. 08. 

RESURFA CING OF THE TRANSITION AREAS SHALL BE 
PERFORMED A T  THE TIME THA T THE SURFA CE COURSE IS 
BEING APPLIED TO THE ENTIRE PROJECT. PRIOR TO 
APPLICA TION OF THE SURFA CE COURSE ON THE 
PROJEC� THE EXISTING PA VEMENT WITHIN THE 
TRANSITION AREA SHALL BE REMOVED TO A DEPTH 
NECESSAR Y  TO REA CH THE LEVEL OF THE INTERMEDIA TE 
COURSE OF THE PA VEMEN� AS DETERMINED BY THE 
ENGINEER. 

THE FOLLOWING BID ITEMS SHOULD BE INCLUDED IN 
THE PLANS: 

ITEM 254 PA VEMENT PLANING, ASPHAL T CONCRETE 
150 SQUARE YARDS 

ITEM 614 WORK ZONE RAISED PA VEMENT MARKER, AS 
PER PLAN 2552 EACH 

PA YMENT FOR RESURFA CING WITHIN THE TRANSITION 
AREA SHALL BE PAID FOR UNDER THE APPROPRIA TE BID 
ITEMS FOR THE WORK REQUIRED, AS PROVIDED FOR IN 
THE PLANS. 

DELINEATION OF PORTABLE AND PERMANENT BARRIER 

BARRIER REFLECTORS AND OBJECT MARKERS SHALL BE 
INSTALLED ON ALL PORTABLE BARRIER (PB) USED FOR 
TRAFFIC CONTROL AND ON PERMANENT CONCRETE 
BARRIER {INCLUDING BRIDGE PARAPETS) LOCA TED 
WITHIN 5 FEET OF THE EDGE OF THE ADJACENT TRA VEL 
LANE. 

BARRIER REFLECTORS SHALL CONFORM TO C&MS 626, 
EXCEPT THA T THE SPACING SHALL BE AS PER TRAFFIC 
SCD MT-1 01. 70. OBJECT MARKERS AND THEIR 
INSTALLA TION SHALL CONFORM TO C&MS 614. 03 AND 
SCD MT-1 01. 70. WHEN THE PB CONTAINS GLARE 
SCREEN, ONE SET OF THREE VER TICAL STRIPES OF 
SHEETING SHALL BE CONSIDERED EQUIVALENT TO AN 
OBJECT MARKER, ONE-WA Y. 

INCREASED BARRIER DELINEA TION, AS SPECIFIED 
HEREIN, SHALL BE INSTALLED ON ALL PB AND CONCRETE 
PERMANENT BARRIER LOCA TED WITHIN 5 FEET OF THE 
EDGE OF THE TRA VELED LANE ALONG TAPERS AND 
TRANSITION AREAS AND ALONG CUR VES {OUTSIDE 
ONL Y) WITH DEGREE OF CUR VA TURE GREA TER THAN OR 
EQUAL TO 3 DEGREES. 

THE INCREASED BARRIER DELINEA TION SHALL CONSIST 
OF EITHER DELINEA TION PANELS OR THE TRIPLE 
STA CKING OF WORK ZONE BARRIER REFLECTORS. 

DELINEA TION PANELS SHALL CONSIST OF PANELS OF 
DELINEA TION, APPROXIMA TEL Y 34 INCHES LONG AND 6 

INCHES WIDE AND SHALL BE "CRIMPED. " PANELS SHALL 
BE INSTALLED AND SPACED PER TRAFFIC SCD MT-
101 . 70. 

TRIPLE-STACKED BARRIER REFLECTORS SHALL CONSIST 
OF ALIGNING THREE BARRIER REFLECTORS VERTICALL Y, 
A T  LOCA TIONS WHERE A SINGLE BARRIER REFLECTOR 
WOULD BE OTHER WISE A TTACHED. THERE SHALL BE NO 
OPEN SPA CE BETWEEN THE ADJACENT BARRIER 
REFLECTORS. THE TRIPLE-STACKED BARRIER 
REFLECTORS SHALL CONFORM TO C&MS 626, EXCEPT 
THA T THEY SHALL BE SPACED AND ALIGNED PER TRAFFIC 
SCD MT-101. 70. 

THE FOLLOWING ESTIMA TED QUANTITIES HA VE BEEN 
INCLUDED IN THE PLANS AND CARRIED TO THE GENERAL 
SUMMAR Y: 

ITEM 614, BARRIER REFLECTOR, TYPE B 317 EACH 
ITEM 614, OBJECT MARKER, ONE- WA Y 317 EACH 
ITEM 614, INCREASED BARRIER DELINEA TION 14927 
FEET 

PA YMENT SHALL BE FULL COMPENSA TION FOR ALL 
MA TERIAL, LABOR, INCIDENTALS AND EQUIPMENT 
NECESSAR Y  FOR FURNISHING, INSTALLING, 
MAINTAINING AND REMOVING EA CH OF THE ABOVE 
ITEMS. 

ALONG RUNS OF INCREASED BARRIER DELINEA TION 
WHERE THIS ITEM IS PROVIDED, THE QUANTITY SHALL 
BE MEASURED AS THE ENTIRE LENGTH OF THE RUN OF 
INCREASED BARRIER DELINEA TION, INCLUDING THE 
SPACES BETWEEN THE INDIVIDUAL DELINEA TION 
PANELS OR STA CKS OF BARRIER REFLECTORS. 

GUARDRAIL DELINEA TION 

OBJECT MARKERS SHALL BE INSTALLED ON ALL 
GUARDRAIL LOCA TED WITHIN 5 FEET OF THE EDGE OF 
THE ADJACENT TRA VEL LANE. GUARDRAIL -MOUNTING OF 
OBJECT MARKERS SHALL BE MADE B Y  INSTALLING THE 
OBJECT MARKERS ON THE EXTENSION BLOCKS RA THER 
THAN DIRECTL Y ONTO THE GUARDRAIL ITSELF. OBJECT 
MARKER SPA CING SHALL BE APPROXIMA TEL Y 50 FEET. 

PA YMENT SHALL BE FULL COMPENSA TION FOR ALL 
MA TERIAL, LABOR, INCIDENTALS AND EQUIPMENT 
NECESSAR Y  FOR FURNISHING, INSTALLING, 
MAINTAINING AND REMOVING OBJECT MARKERS. 

AN ESTIMA TED QUANTITY OF 12 EA CH OF ITEM 614 
OBJECT MARKERS, ONE- WA Y HAS BEEN PROVIDED AND 
CARRIED TO THE GENERAL SUMMARY. 

ITEM 614 - LA W  ENFORCEMENT OFFICER {_WITH PA TROL 
CARl FOR ASSISTANCE DURING CONSTRUCTION 
OPERA TIONS 

USE OF LA W ENFORCEMENT OFFICERS (LEOS) BY 
CONTRA CTORS OTHER THAN THE USES SPECIFIED 
BELOW WILL NOT BE PERMITTED A T  PROJECT COST. 
LEOS SHOULD NOT BE USED WHERE THE OMUTCD 
INTENDS THA T FLA GGERS BE USED. 
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IN ADDITION TO THE REQUIREMENTS OF C&MS 614 AND 
THE OMUTCD, A UNIFORMED LEO WITH AN OFFICIAL 
PA TROL CAR {CAR WITH TOP-MOUNTED EMERGENCY 
FLASHING LIGHTS AND COMPLETE MARKINGS OF THE 
APPROPRIA TE LA W ENFORCEMENT A GENCY) SHALL BE 
PRO VIDED FOR THE FOLLO WING TRAFFIC CONTROL 
TASKS: 

DURING THE ENTIRE ADVANCE PREPARA TION AND 
CLOSURE SEQUENCE WHERE COMPLETE BLOCKA GE OF 
TRAFFIC IS REQUIRED ON INTERSTA TE 71 AND SECOND 
AND THIRD STREET RAMPS ONL Y. 

IN ADDITION TO THE REQUIREMENT OF C&MS 614 AND 
THE OMUTCD, A UNIFORMED LEO WITH AN OFFICIAL 
PA TROL CAR {CAR WITH TOP-MOUNTED EMERGENCY 
FLASHING LIGHTS AND COMPLETE MARKINGS OF THE 
APPROPRIA TE LA W ENFORCEMENT A GENCY) SHOULD BE 
PRO VIDED FOR THE FOLLO WING TRAFFIC CONTROL 
TASKS: 

FOR LANE CLOSURES ON INTERSTA TE 71 AND SECOND 
AND THIRD STREET RAMPS ONL Y: DURING INITIAL SET
UP PERIODS, TEAR DOWN PERIODS, SUBSTANTIAL 
SHIFTS OF A CLOSURE POINT OR WHEN NEW LANE 
CLOSURE ARRANGEMENTS ARE INITIA TED FOR LONG
TERM LANE CLOSURES/SHIFTS {FOR THE FIRST AND LAST 
DA Y OF MAJOR CHANGES IN TRAFFIC CONTROL SETUP}. 
IN GENERAL, LEOS SHOULD BE POSITIONED A T  THE 
POINT OF LANE RESTRICTION OR ROAD CLOSURE AND TO 
MANUALL Y CONTROL TRAFFIC MOVEMENTS THROUGH 

INTERSECTIONS IN WORK ZONES. 

WHEN CONSTRUCTION VEHICLES ARE 
ENTERING/EXITING THE ZONE DIRECTL Y FROM/INTO AN 
OPEN LANE OF TRAFFIC. IF A LANE HAS BEEN CLOSED TO 
PRO VIDE AN A CCELERA TION/DECELERA TION LANE FOR 
THE VEHICLE, THE LEO WILL NOT BE REQUIRED. 

LEOS SHOULD NOT FORGO THEIR TRAFFIC CONTROL 
RESPONSIBILITIES TO APPREHEND MOTORISTS FOR 
ROUTINE TRAFFIC VIOLA TIONS. HOWEVER, IF A 
MOTORIST'S A CTIONS ARE CONSIDERED TO BE 
RECKLESS, THEN PURSUIT OF THE MOTORIST IS 
APPROPRIA TE. 

THE LEOS WORK A T  THE DIRECTION OF THE 
CONTRA CTOR. THE CONTRA CTOR IS RESPONSIBLE FOR 
SECURING THE SER VICES OF THE LEOS WITH THE 

APPROPRIA TE A GENCIES AND COMMUNICA TING THE 

INTENTIONS OF THE PLANS WITH RESPECT TO DUTIES 
OF THE LEOS. THE ENGINEER SHALL HA VE FINAL 
CONTROL O VER THE LEOS' DUTIES AND PLA CEMENT, AND 
WILL RESOL VE ANY ISSUES THA T MA Y ARISE BETWEEN 
THE TWO PARTIES. 

THE LEO SHALL REPORT IN TO THE CONTRACTOR PRIOR 
TO THE START OF THE SHIFT, IN ORDER TO RECEIVE 
INSTRUCTIONS REGARDING SPECIFIC WORK 
ASSIGNMENTS DURING HIS/HER SHIFT. THE LEO IS 
EXPECTED TO STA Y  A T  THE PROJECT SITE FOR THE 
MAINTENANCE OF TRAFFIC SETUP AND TEAR DOWN 
PERIODS. THE LEO SHALL REPORT TO THE CONTRACTOR 
A T  THE END OF HIS/HER SHIFT. SHOULD IT BE 
NECESSAR Y  TO LEA VE THE PROJECT SITE, THE LEO 
SHALL NOTIFY THE ENGINEER. THE CONTRACTOR SHALL 

PRO VIDE THE LEO WITH A TWO- WA Y  COMMUNICA TION 
DEVICE WHICH SHALL BE RETURNED TO THE 
CONTRACTOR A T  THE END OF HIS/HER SHIFT. 

LEOS (WITH PA TROL CAR} REQUIRED BY THE TRAFFIC 
MAINTENANCE TASKS ABO VE SHALL BE PAID FOR ON A 
UNIT PRICE (HOURL Y) BASIS UNDER ITEM 614, LA W 
ENFORCEMENT OFFICER (WITH PA TROL CAR) FOR 
ASSISTANCE. THE FOLLOWING ESTIMA TED QUANTITIES 
HA VE BEEN CARRIED TO THE GENERAL 
SUMMAR Y. 

ITEM 614, LA W  ENFORCEMENT OFFICER WITH PA TROL 

CAR FOR ASSISTANCE 4000 HOURS 

THE DEPARTMENT WILL PA Y A MAXIMUM OF 2 LEO HOURS 
FOR ASSISTANCE OF THE CONTRA CTOR IN SETUP OR 

TEAR DOWN OF THE MAINTENANCE OF TRAFFIC 
OPERA TIONS. 

ANY ADDITIONAL COSTS {ADMINISTRA TIVE OR 
OTHERWISE) INCURRED BY THE CONTRA CTOR TO 
OBTAIN THE SER VICES OF AN LEO ARE INCLUDED WITH 
THE BID UNIT PRICE FOR ITEM 614, LA W ENFORCEMENT 
OFFICER WITH PA TROL CAR FOR ASSISTANCE. 

TRUCK MOUNTED A TTENUA TOR 

WHEN THE CONTRACTOR IS SETTING SHORT TERM WORK 
ZONES, A TMA MUST TRAIL THE OPERA TION OF SETTING 
THE AD VANCE WARNING SIGNS UP OR TAKING THEM 
DOWN. THIS SAME TRUCK MUST HA VE A TYPE B 
FLASHING ARROW PANEL MOUNTED ON IT FA CING THE 
REAR OF THE TRUCK. 

THE CONTRA CTOR SHALL USE A TMA FOR ANY 
APPLICA TION WHERE THE OMUCTD OR STANDARD 
COSNTRUCTION ORA WING USES THE PHRASE 
"OPTIONAL " OR "WHEN SPECIFIED IN THE PLAN'� 

THE T. M.A. MUST BRING A VEHICLE WEIGHING 1800 TO 
4500 LBS. AND TRA VELING A T  60 MPH TO A SAFE, 
CONTROLLED STOP, PER NCHRP 350 CRITERIA. THE 
MANUFA CTURER 'S SPECIFICA TION MUST BE FOLLOWED 
CONCERNING THE SIZE OF THE TRUCK AND THE 
CONNECTIONS TO THE T. M.A. 

ITEM 632, SIGNALIZA TION, MISC. : PORTABLE HIGHWA Y 
ADVISORY RADIO (HARJ. 

THE EQUIPMENT SPECIFICA TIONS IN SUPPLEMENTAL 
SPECIFICA TION 809. 08 A .  SHALL BE MODIFIED FOR THIS 
PROJECT AS FOLLOWS: 

1 .  THE COMPLETE HAR UNIT SHALL BE MOUNTED TO A 
TRAILER SO THA T IT IS PORTABLE AND CAN BE 
EASIL Y MO VED WITH A VEHICLE. 

2. THE HAR UNIT SHALL BE SUPPLIED WITH DRTXM4-
AM TRANSMITTER AND A DRPSM1 -POWER SUPPL Y. 

3. THE HAR UNIT SHALL BE CAPABLE OF NETWORK 
CONTROL THROUGH A DIGITAL MODEM {TO BE 
PRO VIDED UNDER A SEPARA TE ITEM.} 

THE CONTRA CTOR SHALL LOCA TE THIS UNIT AS 
DIRECTED BY THE ENGINEER AND ALSO INSURE THA T 
THE POWER SUPPL Y AND CHARGING SYSTEM ARE 
WORKING PROPERL Y. THE ENGINEER OR HIS 

REPRESENTA TIVE SHALL BE RESPONSIBLE FOR 
PROGRAMMING THE MESSAGES TO BE BROADCAST B Y  
THE UNIT. 

THE DEPARTMENT WILL MEASURE "SIGNALIZA TION, 
MISC. : PORTABLE HIGHWA Y ADVISORY RADIO {HAR}, " 
B Y  THE NUMBER OF COMPLETE UNITS FURNISHED AND 
RECEIVED BY THE PROJECT. 

ITEM 632, SIGNALIZA TION, MISC. : CDMA MODEM, 
FURNISH ONL Y 

FURNISH A COMA MODEM, ANTENNA, CABLES, AND 
ETHERNET CABLE FOR REMOTE WIRELESS CELLULAR 
COMMUNICA TION. FOR NETWORK CONSISTENCY, COMA 
MODEMS SHALL BE SIERRA WIRELESS {RA VEN X) OR 
GETWIRELESS {AIRLINK GX400). 

THE COMA MODEM EQUIPMENT SHALL BE DELIVERED TO 
THE ODOT ITS LAB FOR PROGRAMMING AND 
INSTALLA TION. 

ODOT ITS LAB 
A TTN: PA UL LUNDSTROM 
1606 W. BROAD STREET 
COLUMBUS, OH 43223 

THE CONTRACTOR SHALL PRO VIDE THE MODEM SERIAL 
NUMBERS AND NECESSAR Y  ESN NUMBERS FOR ODOT TO 
ESTABLISH WIRELESS SER VICE. 

THE DEPARTMENT WILL MEASURE "SIGNALIZA TION, 
MISC. : COMA MODEM, FURNISH ONL Y" B Y  THE NUMBER 
OF COMPLETE UNITS FURNISHED AND RECEIVED B Y  THE 
ODOT ITS LAB. 

ITEM 690 - SPECIAL - MISC. : RUMBLE STRIPS 

PRIOR TO PHASES 3A, 38, SA, AND 58 MAINTENANCE OF 
TRAFFIC, WHERE THERE ARE EXISTING RUMBLE STRIPS 
IN THE SHOULDER AND WHERE TRAFFIC WILL BE 
REQUIRED TO PASS O VER THEM, THE DEPRESSIONS 
SHALL BE MILLED AND FILLED PRIOR TO ALLOWING 
TRAFFIC ON THE AFFECTED SHOULDER. AFTER ALL PHASE 
3A, 38, SA, AND 58 WORK IS COMPLETE AND TRAFFIC 
HAS BEEN RESTORED TO ITS NORMAL PA TTERN, THE 
ASPHAL T CONCRETE SHALL BE REMOVED FROM THE 
EXISTING RUMBLE STRIPS. 

THE APPROXIMA TE LOCA TION OF RUMBLE STRIPS ARE: 

PHASE 3A - I. R. -71 NORTHBOUND (INSIDE SHOULDER) 
STA.  123+80 TO STA.  127+10 = 330 FT 
STA .  135+71 TO STA.  137+73 = 202 FT 

PHASE 38 - I. R. -71 NORTHBOUND (OUTSIDE SHOULDER) 
STA.  121 +93 TO STA.  124+70 = 277 FT 

PHASE 38 - I. R. -71 NORTHBOUND (INSIDE SHOULDER) 
STA .  121 +93 TO STA.  123+80 = 187 FT 
STA.  137+06 TO STA.  139+31 = 225 FT 

PHASE SA - I. R. -71 SOUTHBOUND (OUTSIDE SHOULDER) 
STA .  123+27 TO STA.  125+43 = 216 FT 
STA.  133+49 TO STA.  137+51 = 402 FT 

PHASE 58 - I. R. -71 SOUTHBOUND (INSIDE SHOULDER) 
STA .  123+27 TO STA.  125+43 = 21 6 FT 

PA YMENT FOR THE ITEM WILL INCLUDE ALL MA TERIAL, 
LABOR, EQUIPMENT, AND MAINTENANCE REQUIRED TO 
COMPLETE THE WORK DESCRIBED ABO VE. 
THE FOLLOWING QUANTITY WILL BE CARRIED TO THE 
GENERAL SUMMAR Y: 

ITEM 690 - SPECIAL - MISC. : RUMBLE STRIPS - 2055 FT 

CITY OF CINCINNA TI NOTES 

614. 02 TRAFFIC FACILITIES. ADD AFTER THE SECOND 
SENTENCE IN SUBSECTION ·� '�· 

MAINTAIN POLICE AND FIRE A CCESS A T  ALL TIMES. 

ADD: 

614. 031 NOTIFICA TIONS. NOTIFY THE FOLLOWING, FIVE 
WORKING DA YS PRIOR TO THE START OF WORK AND ANY 
LOCAL STREET CLOSURE WITH THE APPRO VAL OF THE 
CITY TRAFFIC ENGINEER OR HIS OR HER DESIGNEE AND 
THE ENGINEER: 

A.  LOCAL POLICE DISTRICT 

B. LOCAL FIREHOUSES 
C. QUEEN CITY METRO/SOR TA 
D. TANK (FOR WORK IN THE CBD) 
E. LOCAL SCHOOLS 
F. LOCAL HOSPITALS 
G. ABUTTING PROPERTY OWNERS 
H. ADDITIONAL CONTA CTS AS REQUIRED B Y  THE 
ENGINEER. 

IF TEMPORARY SIGNS TO RESTRICT PARKING ARE 
INSTALLED, NOTIFY THE LOCAL POLICE DISTRICT 24 
HOURS PRIOR TO INSTALLA TION AND POST THE SIGNS 
A T  LEAST 14 HOURS BEFORE THE PARKING RESTRICTION 
LISTED ON THE SIGNS. USE PROPERL Y WORDED 
TEMPORAR Y  SIGNS WITH LEGIBLE DA TES AND TIMES. 

CONTA CT THE TRAFFIC & ROAD OPERA TIONS DIVISION 
SUPER VISOR A T  200-5212 OR TSB {TRAFFIC SER VICES 
BUREA U} CONTROLLER SER VICE SECTION A T  352-4391 
OR 378-6200 A T  LEAST ONE WEEK PRIOR TO ANY 
GRINDING OR CURB REPAIR OPERA TIONS NEAR VEHICLE 
LOOP DETECTORS. COORDINA TE AN A CCEPTABLE DA TE 

WITH THEM TO BEGIN GRINDING WORK IN ORDER TO 

SA VE THE EXISTING LOOPS OR TO ARRANGE FOR PROPER 
SIGNAL OPERA TION IF THE LOOPS MUST BE DESTROYED. 
COORDINA TE WITH THEM TO ENSURE THA T THE 
EXISTING PA VEMENT MARKINGS ARE DOCUMENTED AND 
THE PROPOSED PA VEMENT MARKING ORA WING IS READY 
PRIOR TO BEGINNING GRINDING OPERA TIONS AND/OR 
PA VING OPERA TIONS. 
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EY-1 

CL-1 

SL-1 
SL-2 
EW-1 

CL-2 

SL-3 
EW-2 

LL-1 

EW-3 
CH-1 
EY-2 
PB-1 

ITEM NO. 

PHAS E LOCATION 

STAGE 1 
I . R.-71 SOUTHBOUND 

STAGE 2 
PHASE 1 

LYTLE STREET 
TH I RD STREET 

PIKE STREET 

FOURTH STREET 

PHASE 3A 
I . R.-71 NORTHBOUND 

PRE-PHASE 3B 
I .R .-71 NORTHBOUND 

STATIO N  SIDE LE NGTH 

FROM TO FT 

NA NA LT 660 

1 0+1 0.38 1 1 +68.00 CL 1 58 
NA NA CL 1 87 
NA NA LT 1 0  

0 1+ 1 2.74 0 1+ 1 2.74 LT 1 9  
02+21 .29 02+69.60 LT 49 
02+69.60 04+34.88 LT 1 65 
02+21 .29 02+69.60 CL 48 
02+69.60 04+03.89 CL 1 34 
04+03.89 04+03.89 RT 1 0  

NA NA RT 51  
06+25.08 08+ 1 7.75 RT 1 99 

NA NA LT 321 

1 20+80.00 NA RT 1 993 
1 20+80.00 NA RT 1 993 
1 20+80.00 NA RT 1 993 
1 22+26.00 1 27+1 0.00 RT 484 
1 27+1 0.00 1 36+93.00 RT 983 

1 1 7+00.00 1 27+1 0.00 RT 1 01 0  
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S T A G E  2 C O N S T R U C T I O N  - L Y T L E  S T R E E T  
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S T A G E  2 C O N S T R U C T I O N  - T H I R D  S T R E E T  

PIKE STREET TO L YTLE STREET 
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�S-T-RU-C-TIO-N-DR_U_M -___}-� - -
WORK
:: --t WORK ZONE CENTER �NE�OUBLE SOLID! EDGE LINE (WHJTEJ 

S T A G E  2 C O N S T R U C T I O N  - P I K E  S T R E E T  

STA . 2+21.29 TO STA . 4+03.89 = 182. 60 FT 
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20:t 
f CONSTRUCTION FOURTH STREET 
I 8'  

I 
12' 

8' PARKING LANE 10 ' ' 10 ' 1' WORK AREA �------------�------------------�--�--------------� --�----------------------------------� ! 

I 
I 

A \ I  v -
-
-

- - --c::= - - -- - - � ,.--,-- - - -_ == ==r - - - -- - - - - � L- - - - - -� - - - - - - -.- , - - - - '--- -� - - - - - - - - - - - - -�- - - - - - - i _ _ _ _ _ _ s-
\_ CONSTRUCTION DRUM 

WORK ZONE LANE LINE L_ WORK ZONE EDGE LINE (WHITEJ 

S T A G E 2 C O N S T R U C T I O N  - F O U R T H  S T R E E T  

STA .  5+ 75 .08 TO 8+32.40 = 257.32 FT 
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NO TE: 

I.R. - 71 SOUTHBOUND TUNNEL 
(NO WORKJ 

3':t 8':t 12' 12' 

\n' n, \ I \ I v \1 

g/� f/� 

!§. I.R. - 71 SOUTHBOUND 
I 

I 
I I.R. - 71 SB RAMP E TUNNEL 
I TO THIRD STREET 
I (NO WORKJ 

!§. I.R. - 71 NORTHBOUND 
I 

I.R . - 71 NORTHBOUND TUNNEL 

Jp/� 3/ 16/ 2/ 2' �-3_,/�-�----5--/ o.t---__ 12_/_---+ ____ 1_2/ __ t---_1_2_/ ----11rF 
I r--�-- I I I I I 19/ 

WORK AREA ! n -[' : : 
I \; � � JU\ _r 
1 u , r �- PB 

- - - r� - - - I �V - -
f-- == == _'--_ -_- -_- _- == == == '----__ -_- -_�__J__jrr-.L__ ==- == == == =- - - /- === == lc-- == == \---- == == == == ' =-��- I \ WORK ZONE EDGE LINE (YELLOW) _/ \

"---- WORK ZONE EDGE LINE (WHITEJ 
S T A G E  2 .  P H A S E  3 A  C O N S T R U C T I O N  - L Y T L E  T U N N E L  

STA . 127+10 . 15 TO STA . 135+92. 70 = 882.55 FT 
WORK ZONE CHANNELIZING LINE 

I.R . - 71 SOUTHBOUND TUNNEL 
(NO WORKJ 

!§. I.R. - 71 SOUTHBOUND 
I 

I 
I.R. - 71 SB RAMP E TUNNEL 
TO THIRD STREET 

I (NO WORKJ 

!§. I.R. - 71 NORTHBOUND 
I 

I.R . - 71 NORTHBOUND TUNNEL 

1_3,_,':r-+-_8_/�--�----12_' __ -+--__ 12_' __ +--_g_/�_., /��--+1.._1-3 __ /�+--3--/ �-----1_6_/ __ _,2/ 2' Y� 5/ 12/ 12/ 12/ r 1'!._ � � r--._r-�-�--���------�1-----�-----� � 

Jt \ I \1 

I r 12/ 10/ 
I n -

WORK 
I ,_J k 1\ AREA (\ 
: \j /1[ _I'_ {- PB -\I -1 - 11f 

r: - - - - - 1 - - -- !\ lJ\ - - -L___L_f--_ == == '-- == == - == == == '---- == -� rr- ·== - == == == =- - - � === == ..,_'--� == == '--' - == == � =-
WORK ZONE EDGE LINE (YELLOW) _I _/ '"'·· 

·,
""--- EXISTING EDGE LINE 

WORK ZONE EDGE LINE (WHITEJ '� WORK ZONE EDGE LINE (WHITEJ 
S T A G E  2 .  P H A S E  3 8  C O N S T R U C T I O N  - L Y T L E  T U N N E L  

I.R. - 71 SOUTHBOUND TUNNEL 
(NO WORKJ 

STA . 127+10 . 15 TO STA . 135+92. 70 = 882 .55 FT 

!§. I.R. - 71 SOUTHBOUND !§. I.R. - 71 NORTHBOUND 
I I 
I 

I 
1 I.R. - 71 SB RAMP E TUNNEL I.R . - 71 NORTHBOUND TUNNEL 
I TO THIRD STREET 

r--3,_,/:t-+-_8_/�--�-----12=-'--+-----�2-=-'--+----'-g'_:t___,�f-- /� 1w� 3/ 16/ /2/ 12/ 
I I 

Jl1 \ I \1 
i n WORK AREA 
I ,J k 1\ 

19/ 

I PB� I 

12/ 

11' 

;\ lr ! r---1- \; g1- 'l/ r 
_ _ _  ��If\ 

_ I � ��f--- == == '-- == == - == == == '---- == :::::::= -�- == == --= - - - == === == == --t== == == <---- - - -
PB ___/ / ---------------- I 

/ ------ I 
EXISTING EDGE LINE__,�-.---- WORK ZONE EDGE LINE (YELLOWJ ___; 

- - -

rn 

- . ---
\ \ \ \_ EXISTING EDGE LINE 

1. EXISTING SIDEWALK AND CURB WILL BE REMOVED 
AND REPLA CED WITH SINGLE SLOPE CONCRETE BARRIER . 
MODIFIED SINGLE SLOPE CONCRETE BARRIER 
WILL BE LOCA TED IN AREAS OF DOORS, HYDRANTS, AND FAN EXHAUSTS. SEE SHEETS 154 - 161 
FOR DETAILS. 

S T A G E  2 .  P H A S E  3 C  C O N S T R U C T I O N  - L Y T L E  T U N N E L  

STA . 127+10 . 15 TO STA . 135+92. 70 = 882.55 FT 
WORK ZONE CHANNELIZING LINE 
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I.R. - 71 SOUTHBOUND TUNNEL 
(NO WORKJ 

/fl I.R . - 71 SOUTHBOUND 
I 
I 

I 
I I.R. - 71 SB RAMP E TUNNEL 
I TO THIRD STREET 

I (RAMP CL OSED) 

/fl I.R. - 71 NORTHBOUND 
I 

I.R. - 71 NOR THBOUND TUNNEL 
(NO WORKJ 

f-3�'±-J--_8_'±--+----'2_' __ 1� __ 12_' __ +----_9_'±-----._j '± 1 13'± I 3' /6/ 21 2/ -4�1 -+-�f-------���� 3'± 5' 12' 12' 

/\ f\ 
t
� 

t·t �1 \ I 1/ 
A \ I v I 

I 

I 

12' "12 

1\ 
�\ 

L__----'-�--- == == � == == - == == == � == - - _tt::= -�- == == == =-- -=----:__ I �-- == _L__ == == -- == == == == == == � -=� 

NO TE: 

I. EXISTING SIDEWALK AND CURB WILL BE REMO VED 
AND REPLA CED WITH SINGLE SL OPE CONCRETE BARRIER. 
MODIFIED SINGLE SL OPE CONCRETE BARRIER 
WILL BE L OCA TED IN AREAS OF DOORS, HYDRANTS, 
AND FAN EXHA USTS. SEE SHEETS /54 - 161 
FOR DETAILS. 

S T A G E  1 .  S T A G E  2 .  P H A S E  4 A  C O N S T R U C T I O N  - L Y T L E T U N N E L  

STA .  126+83. /9 TO STA .  135+32.22 = 849 .03 FT 
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ffl I.R. - 71 SOUTHBOUND 
I 

I 
I.R . - 71 SOUTHBOUND TUNNEL I I.R. - 71 58 RAMP E TUNNEL 

I TO THIRD STREET 
3'± 8'± 12' 12' 9'± 2'± i l1' '± 3' _, ,..._, ,...1_, �- --1- -""1 _, 17 ..... 1---... _, 

w w 17' I I � � ·� i 
v � PB I 

(NO WORKJ 
16' 

ffl I.R. - 71 NORTHBOUND 
I 

I.R. - 71 NORTHBOUND TUNNEL 
(NO WORKJ 

12' ,.__, 12' ,._I_, 

/\ tlt (\ 
�� 

12' r 3'± ..... �----

t\ 'f -1 - \! � -� -� ! 
--� _ V · ·  1; - - -�� - - 1 -'- - _ __:_ 

--/ � �r � - �, - - -- -- __ _ LL__ __ - - - - -.L..L.-'� - -- -- -- -- -- -- -- -- -- -- -- -� 

WORK ZONE EDGE LINE (WHITEJ� // \,'- WORK ZONE EDGE LINE fYELLOWJ 
S T A G E  2 ,  P H A S E  S A  C O N S T R U C T I O N  - L Y T L E  T U N N E L  

WORK ZONE CHANNELIZING LINE _/ 

I.R . - 71 SOUTHBOUND TUNNEL 

3'± 8'± 12' 12' 9'± I I 
I' 11' - 1-------1 WORK AREA �� I' I � v -�· r ,--- PB� u'- \l 

STA .  125+42 . 01 TO STA .  133+57.91 = 815 .90 FT 

ffl I.R . - 71 SOUTHBOUND If!. I.R. - 71 NORTHBOUND 
I I 

I 
I.R. - 71 58 RAMP E TUNNEL I .R .- 71 NORTHBOUND TUNNEL 

I TO THIRD STREET (NO WORKJ 
(NO WORK) 

'± I IT± 3' 16' 2'L 3'± 5' 12' 12' 12' "ri! I _,._ 1-o 
1-- I 

I A (\ (\ t\ I 1t /1t ' r I \; I 

I 
I �� - - J�L - � j0J - -- --L__---'---:::,...., -- -- -- '-- - - - - '--- -- -- ...:_:_ _tt:=-�� == == == - -=-:_ I _:_:_-- == -� == == -- == == == == == == - -=- ·='----

WORK ZONE EDGE LINE (WHITEJ _./'./'./'./'./' 

/ ""� �----- WORK ZONE EDGE LINE fYELLOWJ 
WORK ZONE EDGE LINE fYELLOWJ _/ 

WORK ZONE EDGE LINE fWHITEJ 
S T A G E  2 .  P H A S E  S B  C O N S T R U C T I O N  - L Y T L E  T U N N E L  

STA . 125+42.0 1 TO STA . 133+57. 91 = 815.90 FT 

ffl I.R. - 71 SOUTHBOUND 
I 
I 

If!. I.R. - 71 NORTHBOUND 
I 

I.R . - 71 SOUTHBOUND TUNNEL I I.R . - 71 58 RAMP E TUNNEL I .R. -71 NORTHBOUND TUNNEL 
(NO WORKJ I TO THIRD STREET 

(NO WORKJ 
1-3_,'±�_8_'±--1---__ 12_' __ -:---__ 12_' __ +--_9_'±___,...2'± ll3 '± 3' 16' 

I I I I 
2' 2' 3'± 5' 12' 12' 12' I'd.:!_ 

�--._1-o-�--�-��---�----�---�� ,- -
18' w w I 

WORK AREA 1- i ] \ /\ j\ 

L____j___:__ = = pa��= � /= \�=�-L=�=v' = - '-- 1 --'- = -� � -- 1f == �'f= - c =� 
/ ' / / \ WORK ZONE EDGE LINE (WHIT£)� 

/ \.__ WORK ZONE EDGE LINE fYELLOWJ 
WORK ZONE CHANNELIZING LINE _/ 

I. EXISTING SIDEWALK AND CURB WILL BE REMOVED 
S T A G E  2 .  P H A S E  S C  C O N S T R U C T I O N  - L Y T L E  T U N N E L  

STA . 125+42.0 1 TO STA .  133+57 .91 = 8!5 .90 FT AND REPLA CED WITH SINGLE SLOPE CONCRETE BARRIER . 
MODIFIED SINGLE SLOPE CONCRETE BARRIER 
WILL BE LOCA TED IN AREAS OF DOORS, HYDRANTS, AND FAN EXHAUSTS. SEE SHEETS !54 - /61 
FOR DETAILS. 
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NO TES: 

VARIES !§. I.R. - 71 NORTHBOUND 
7. 0'r I 12. 0 'r 

SHOULDER I LANE 

VARIES 23.3' TO 19.0 ' 

VARIES 2 6'+ TO 0' 
_,... 

12 .0 'r 
LANE 

11. 0 ' 
STA . !24+97.22 TO STA .  127+!0 . 00 STA .  124+9 7.22 

t 
. G ' /\ /\ STA . 1I?+!O . OO 

VARIES 1.0' TO !7. 0 ' r-

�

1
· 

� l l l 1 n FROM STA · 124+9 7·22 I P RTABLE BARRIER 32' - 5 0% + 1/ TO STA .  127+10 . 00 n _&� 
' o + __ _ �-'---"::-=--- - -1 \ Yf_B!_L 

_ __
_ 5 .0% - _ � ___ _ �-� � _\ 

-, - - / '-, -� - - -� - �  
/ _ - -1:- - - - - -

/
/ - - - ��' "� ""-_WORK ZONE EDGE LINE !WHITE; 

EXISTING EDGE LINE __ // :oJ �' ��:�N�ffliNG LINE /
/ ' 

WORK ZONE EDGE LINE (YELLOWJ ___/ ','---- EXISTING EDGE 
LINE 

S T A G E  2 ,  P H A S E  3 C  - L R . - 7 1  N O R T H B O U N D  

STA . 124+97.22 TO STA . !27+!0 . 00 = 212. 78 FT 

!§. I.R. - 71 NORTHBOUND !§. SECOND STREET RAMP 
I_, ______ �_._O'_r _____ � ______ l_2_.0_� ______ �-------�_R_J_E_S_2_2_.8_'_T_0 __ 2_.6_' ______ -+�-------16_. 0_'_r 

______ � I LANE LANE GORE AREA & CONNECTION WITH SECOND STREET RAMP 
VARIES FROM 75.8 ' TO 23.3' 11. 0 ' 11. 0 ' SECOND STREET RAMP (CLOSED) ���--�������+-----��----��--��----� 
STA . 122+26. 0 7 TO VARIES*** 4.0 ' STA . 124+97.22 
VARIES ;\ (\ MIN. 

6.0 ' TO 7.0 ' /1J\ /11� l. O ' 

VARIES 
- - � -------===-- -

SHOULDER 

�

'· I ' 

� �-n �RIES _ 
VARIES� _ _ 0"

/
'; � � 

_ _ _ _ _ _ _ -� __1 
- - - r 4---n� - - ��r - - li · 

L _ 

- �f - -/ - - - - 7 d "� 7 
�WORK ZONE EDGE LINE (WHITEJ 

EXISTING EDGE LINE__// :d I WORK ZONE I '\'------- EXISTING EDGE _// CHANNELIZING LINE� 
WORK ZONE EDGE LINE (YELLOW) LINE 

** WEDGE THICKNESS VARIES FROM 11.6Y TO 0" 
FROM STA . 122+26. 0 7 TO STA .  124+9 7.22 

*** 8' TO 14 .2' FROM STA . 122+26 . 0 7 TO 124+97.22 S T A G E  2 ,  P H A S E  3C - I . R . - 7 1  N O R T H B O U N D  

STA . 122+26. 0 7 TO STA . 124+97.22 = 271. 15 FT 

!§. I.R. - 7! NORTHBOUND 
12. 0 'r 12. 0 'i: 
LANE 

VARIES FROM 8.8' TO !5.8 ' 
LANE 

11. 0 ' 
STA . 118+97. 60 TO 
STA . 122+26 . 0 7 

6.0 ' 
SHOULDER 

1. / /\ � iu� • 6 .0% I __ _  ff'>:� 
� 

- - -� -r  
/' 

- / // // - -L // c;// ___.( - - -
///£-- � -/// -/ I "'�SEE DETAIL A 

I.  THE PORTABLE BARRIER, 32", BRIDGE MOUNTED 
WILL REQUIRE 2 ANCHORS PER SEGMENT. 

// ld: // / I EXISTING EDGE LINE-/ // / 
__/// / WORK ZONE _j WORK ZONE EDGE LINE (YELL OWJ CHANNELIZING LINE 

�WORK ZONE EDGE LINE (WHITEJ 
EXISTING EDGE 
LINE 

EXISTING LANE LINE__/ PROPOSED LEGEND 

STA . 718+50 . 00 TO 
STA . 122+26. 0 7 
3:1 (STA . 118+50 .00 
TO STA . 121+0 7. 03 

DETAIL A 

++ WEDGE THICKNESS VARIES FROM 0" TO /1.63" 
FROM STA . 118+50 . 00 TO STA . 122+26. 0 7 S T A G E  2 ,  P H A S E  3 C  - L R . - 7 1  N O R T H B O U N D  

STA . 118+50 . 00 TO STA . !22+26. 0 7 = 376. 0 7 FT 

(j) ITEM 614 - ASPHAL T CONCRETE FOR MAINTAINING TRAFFIC (THICKNESS VARIESJ, MINIMUM 0". 

+++ 0' TO 8' FROM STA . 118+50 . 00 TO STA . 122+26. 0 7 
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L EGEND 

• CONSTRUC TION DRUM 
(SPA CING PER ODO T STD.  CONSTRUCTION DWGS.J 

EXISTING SIGN 

PROPOSED SIGN 

WORK ZONE - ROADWA Y (AREA CL OSEDJ 

D PROPOSED MO T SIGN 

C � EXISTING SIGN 

0 EXISTING SIGN TO BE CO VERED 

X EXISTING SIGN TO BE TEMPORARIL Y REMO VED 

@ 
@ 
@ 
@ 
® 
@ 
@ 

WORK ZONE CENTER LINE, rDOUBLE SOLIDJ, CLASS I, 642 PAINT 

WORK ZONE CHANNELIZING LINE, CLASS I, 642 PAINT 

WORK ZONE CHEVRON MARKING, CLASS I, 642 PAINT 

WORK ZONE LANE LINE, CLASS I, 642 PAINT 

WORK ZONE STOP LINE, CLASS I, 642 PAINT 

WORK ZONE EDGE LINE (YEL L OWJ, CLASS I, 642 PAINT 

WORK ZONE EDGE LINE (WHITEJ, CLASS I, 642 PAINT 

@ PORTABLE BARRIER, 32// 

-x- CONSTRUC TION FENCE 

l=i<=l TYPE 3 BARRICADE WITH SIGN 

H TYPE 1 BARRICADE WITH SIGN 

'l!JJJID WORK ZONE IMPA C T  A TTENUA TOR 

"""-., DIREC TION OF TRAFFIC 

COL UMBIA PKWY 

:0 I I G.! C) 

tidL -9Lil: 

tJZ-9& 
�<::::::::J i I ,\ \1 M I 

(.() tv) ..!_ I C) � 

� ���� 
1 o r�� : W A Y  I 
1 <-.� 1 

- - j 
R6 -2L 

/'1 OS . 60 

NO TES: 

1. 

2. 

3.  

4 .  

7 .  

8 .  

ALL PARKING METERS ARE TO BE 
CO VERED ON THIRD STREET FROM PIKE 
STREET TO L YTLE STREET, L YTLE 
STREET, PIKE STREET FROM STA .  2+21.33 
TO FOUR TH STREET AND THE SOUTH 
SIDE OF FOURTH STREET FROM PIKE 
STREET TO STA .  5+ 75.28 . PA YMENT TO 
BE INCL UDED IN THE L UMP SUM BID FOR 
ITEM 614 - MAINTAINING TRAFFIC . 
CONSTRUCTION FENCING TO BE INSTALLED 
AROUND THE WORK AREA PER THE GENERAL 
NO TES. 
CONSTRUCTION A CCESS TO L YTLE STREET 
IS LIMITED TO A CCESS FROM PIKE STREET 
ONL Y. CONSTRUC TION VEHICLES ARE 
PROHIBITED TO ENTER L YTLE STREET FROM 
THIRD STREET. 
THIRD STREET TRAFFIC FROM L YTLE STREET 
TO PIKE STREET IS TO BE TWO-WA Y TRAFFIC 
DURING CONSTRUC TION. L YTLE STREET TRAFFIC 
FROM THIRD STREET TO THE BARRICADES IS 
TO BE TWO-WA Y TRAFFIC DURING CONS TRUCTION. 
ANY EXISTING CONFLIC TING SIGNS AND PA VEMENT 
MARKINGS ARE TO BE CO VERED . PA YMENT TO BE 
INCL UDED IN THE L UMP SUM BID FOR ITEM 614 -
MAINTAINING TRAFFIC . 
A CCESS TO ALL DRIVEWA YS ON FOUR TH STREET, 
PIKE STREET, L YTLE STREET, AND THIRD STREET 
ARE TO BE MAINTAINED THROUGHOUT 
CONSTRUCTION. 
CONTRA CTOR TO CO VER EXIS TING CONFLIC TING 
SIGNS AND REMO VE CONFLIC TING PA VEMENT 
MARKINGS. PA YMENT TO BE INCL UDED IN LUMP 
SUM BID FOR ITEM 674 - MAINTAINING TRAFFIC. 
41/ TEMPORAR Y  WALK TO BE CONSTRUC TED FOR 
THIS PHASE ONL Y. A T  THIS COMPLETION OF THIS 
PHASE, THE WALK IS TO BE REMO VED AND 
REPLA CED WITH 51/ CONCRETE WALK OR BA CKFILLED 
AND RESEEDED. PA YMENT TO BE INCL UDED IN L UMP 
SUM BID FOR ITEM 674 - MAINTAINING TRAFFIC. 
THE CONTRA C TOR SHALL PRO VIDE 3 WEEK NO TICE 
TO THE L OCALS PRIOR TO THE ROAD CL OSING AND 
REMO VAL OF PARKING TO ENSURE THE VEHICLES 
ARE REMO VED IN ADVANCE OF THE CONSTRUCTION 
A C TIVITIES AND IN ORDER TO NO TIFY THEM WELL 
IN ADVANCE SO THEY CAN PLAN A CCORDINGL Y FOR 
AL TERNA TIVE PARKING SOL UTIONS. 
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8 .  

ALL PARKING METERS ARE TO BE 
CO VERED ON THIRD STREET FROM PIKE 
STREET TO L YTLE STREET, L YTLE 
STREET, PIKE STREET FROM STA .  2+21.33 
TO FOUR TH STREET AND THE SOUTH 
SIDE OF FOURTH STREET FROM PIKE 
STREET TO STA .  5+ 75.28 .  PA YMENT TO 
BE INCL UDED IN THE L UMP SUM BID FOR 
ITEM 614 - MAINTAINING TRAFFIC . 
CONSTRUCTION FENCING TO BE INSTALLED 
AROUND THE WORK AREA PER THE GENERAL 
NO TES. 
CONSTRUCTION A CCESS TO L YTLE STREET 
IS LIMITED TO A CCESS FROM PIKE STREET 
ONL Y. CONSTRUC TION VEHICLES ARE 
PROHIBITED TO ENTER L YTLE STREET FROM 
THIRD STREET. 
THIRD STREET TRAFFIC FROM L YTLE STREET 
TO PIKE STREET IS TO BE TWO-WA Y TRAFFIC 
DURING CONSTRUC TION. L YTLE STREET TRAFFIC 
FROM THIRD STREET TO THE BARRICADES IS 
TO BE TWO-WA Y TRAFFIC DURING CONS TRUCTION. 
ANY EXISTING CONFLIC TING SIGNS AND PA VEMENT 
MARKINGS ARE TO BE CO VERED . PA YMENT TO BE 
INCL UDED IN THE L UMP SUM BID FOR ITEM 614 -
MAINTAINING TRAFFIC . 
A CCESS TO ALL DRIVEWA YS ON FOUR TH STREET, 
PIKE STREET, L YTLE STREET, AND THIRD STREET 
ARE TO BE MAINTAINED THROUGHOUT 
CONSTRUCTION. 
CONTRA CTOR TO CO VER EXIS TING CONFLIC TING 
SIGNS AND REMO VE CONFLIC TING PA VEMENT 
MARKINGS. PA YMENT TO BE INCL UDED IN THE L UMP 
SUM BID FOR ITEM 674 - MAINTAINING TRAFFIC. 
FOR MO T LEGEND, SEE SHEET 40 
THE CONTRA C TOR SHALL PRO VIDE 3 WEEK NO TICE 
TO THE L OCALS PRIOR TO THE ROAD CL OSING AND 
REMO VAL OF PARKING TO ENSURE THE VEHICLES 
ARE REMO VED IN A D VANCE OF THE CONSTRUCTION 
A C TIVITIES AND IN ORDER TO NO TIFY THEM WELL 
IN ADVANCE SO THEY CAN PLAN A CCORDINGL Y FOR 
AL TERNA TIVE PARKING SOL UTIONS. 
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2.  O VERHEAD SPANWIRE SIGNS A T  THE INTERSEC TION 
OF SECOND ST. AND MAIN ST.  WILL NEED TO BE 
MODIFIED AS SHOWN. PA YMENT TO BE INCLUDED 
IN THE LUMP SUM BID FOR ITEM 614 - MAINTAINING 
TRAFFIC . 
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3.  CONTRA C TOR TO CO VER EXISTING CONFLICTING SIGNS 
AND REMO VE CONFLIC TING PA VEMENT MARKINGS. 
PA YMENT TO BE INCL UDED IN THE L UMP SUM BID FOR 
ITEM 614 - MAINTAINING TRAFFIC . 

4 .  PLA CE BARRICADES A T  THE RAMP CL OSURE POINT. 
5.  PLA CE A PORTABLE CHANGEABLE MESSA GE SIGN PRIOR 

TO CL OSURE OF THE SECOND STREET ENTRANCE RAMP. 
EXA C T  L OCA TION SHALL BE DETERMINED B Y  THE 
ENGINEER. 

6.  FOR DETOUR OF SECOND STREET, SEE SHEET 58 
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�DRUMS SPA CED A T  50 ' PLA CED A L O:: :ECOND STREET ENTRANCE RAMP 
TO I.R. - 71 NOR THBOUND . START DRUMS FROM MAIN ST. AND SECOND ST. 
INTERSECTION TO START OF MEDIAN CONCRETE BARRIER 
(LENG TH APRROX. 686 FTJ.  
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4. 
5. 

6. 

FOR MO T LEGEND, SEE SHEET 40 
O VERHEAD SPANWIRE SIGNS A T  THE ;::: 
INTERSEC TION OF SECOND ST.  AND v, 
MAIN ST. WILL NEED TO BE MODIFIED � 
AS SHOWN. PA YMENT TO BE INCL UDED :J 
IN THE L UMP SUM BID FOR ITEM 614 - ::t: 
MAINTAINING TRAFFIC. � 
CONTRA CTOR TO CO VER EXISTING 
CONFLIC TING SIGNS AND REMO VE 
CONFLIC TING PA VEMENT MARKINGS. 
PA YMENT TO BE INCL UDED 
IN THE L UMP SUM BID FOR ITEM 614 -
MAINTAINING TRAFFIC. 
PLA CE BARRICADES A T  THE RAMP CL OSURE POINT. 
PLA CE A PORTABLE CHANGEABLE MESSA GE SIGN PRIOR 
TO CL OSURE OF THE SECOND STREET ENTRANCE RAMP .  
EXA CT  L OCA TION SHALL BE  DETERMINED B Y  THE 
ENGINEER. 
FOR DETOUR OF SECOND STREET, SEE SHEET 58 
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9.  

FOR MO T LEGEND, SEE SHEET 40 
O VERHEAD SPANWIRE SIGNS A T  THE INTERSEC TION OF SECOND ST. 
AND MAIN ST.  WILL NEED TO BE MODIFIED AS SHOWN. PA YMENT 
TO BE INCL UDED IN THE L UMP SUM BID FOR ITEM 614 -
MAINTAINING TRAFFIC. 
CONTRA C TOR TO CO VER EXISTING CONFLIC TING SIGNS AND REMO VE 
CONFLIC TING PA VEMENT MARKINGS. PA YMENT TO BE INCL UDED IN THE 
LUMP SUM BID FOR ITEM 614 - MAINTAINING TRAFFIC. 
FOR DETOUR OF SECOND STREET, SEE SHEET 58 
EXISTING CA TCH BASIN TO BE CO VERED AND PLA TED. PA YMENT TO BE 
INCLUDED IN THE L UMP SUM BID FOR ITEM 674 - MAINTAINING TRAFFIC. 
PA YMENT FOR CONSTRUC TION AND REMO VAL OF TEMPORARY  PA VEMENT WILL BE 
MADE UNDER ITEM 614 - ASPHAL T CONCRETE FOR MAINTAINING TRAFFIC. TO TAL 
PA VEMENT REQUIRED IS 65 CUBIC YARDS. 
PLA CE BARRICADES A T  THE RAMP CL OSURE POINT. 
PLA CE PORTABLE CHANGEABLE MESSA GE SIGN PRIOR TO CL OSURE OF SECOND STREET 
ENTRANCE RAMP. EXA C T  L OCA TION SHALL BE DETERMINED B Y  THE ENGINEER. 
THE REMO VAL OF THE TEMPORARY PA VEMENT WEDGE SHALL IMPA CT  NO MORE THAN 
Ya //  OF THE ORIGINAL BRIDGE DECK OR APPROACH SLAB .  
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ITEM 674 - MAINTAINING TRAFFIC. 
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NOTES: 
1.  
2. 

FOR MO T L EGEND, SEE SHEET 40 
CONTRA C TOR TO CO VER EXIS TING CONFLIC TING 
SIGNS AND REMO VE CONFLIC TING PA VEMENT MARKINGS. 
PA YMENT TO BE INCL UDED IN THE L UMP SUM BID FOR 
ITEM 674 - MAINTAINING TRAFFIC. 
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NOTES: 
1. 

2 .  

3 .  
4 .  

5 .  

A L L  PARKING METERS ARE TO BE 
CO VERED WI THIN WORK ZONE ON 
SENTINEL S TREET, INCL UDING THE TWO 
PARKING METERS IN DOWNSTREAM TAPER . 
PA YMENT TO BE INCL UDED IN THE L UMP 
SUM BID FOR I TEM 614 - MA INTA INING TRAFFIC. 
CONTRA C TOR TO CO VER EXISTING CONFL IC TING 
SIGNS A ND REMO VE CONFL IC TING PA VEMENT 
MARKINGS. PA YMENT TO BE INCL UDED IN THE L UMP 
SUM BID FOR I TEM 614 - MA INTA INING TRAFFIC. 
FOR MO T L EGEND, SEE SHEET 40 
PL A CE SIGN A T  CROSSWA L K  L OCA TION A T  THE 
INTERSEC TION OF CUL VER T ST.  AND SENTINEL ST.  
A PPROX. 430 F T  FROM DOWNSTREAM TA PER ON 
SENTINEL ST.  
THE CONTRA C TOR SHA L L  PRO VIDE 3 WEEK NOTICE 
TO THE L OCAL S  PRIOR TO THE ROAD CL OSING A ND 
REMO VAL OF PARKING TO ENSURE THE VEHICLES 
A RE REMO VED IN A D VANCE OF THE CONSTRUCTION 
A C TIVI TIES AND IN ORDER TO NO TIFY THEM WELL 
IN A D VANCE SO THEY CAN PLA N  A CCORDINGL Y FOR 
A L TERNA TIVE PARKING SOL UTIONS. 
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G20 -2-36 
PLA CE 200 FT A FTER DOWNS TREAM TAPER. 

/9 .5 ' WORK AREA 
10 ' WORK A REA 

BEGIN WORK ZONE EDGE 
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DETOUR NO. I 
I-71 SOUTHBOUND TO THIRD STREET 

STAGE I, 
STAGE 2, PHASE 4A 

(j) 
[THIRD ST) 

EXIT 
CLOSED 

AHEAD 
W/6-BP 

E5-H2C-48 
*SEE NO TE I 

0 0 ® ® 
[THIRD ST THIRD ST TIRO

� 
sr] 

DETOUR DETOUR 
+- ., W/6-BP 

M4-B-30 

W/6-BP 
M4-8-24 
M6-3-21 

W/6-BP 
E5-H2C-48 

W/6-BP 
M4-9L -30 

0 VERHEAD SIGNS - SOU THBOUND 

W/6-BP 
M6-!-21 

W/6-BP 
M4-8-24 
MS-1-21 

r,-----", lEXIT �J 
r------

\ C4�2�) : ---....v-- I 
Reucir1g �d : 

1 Gilber:l A.ve : I� �I I ''v/ 3 I L1 M F ''-j ' I \ ________ ___ .-/ 

GILBERT AVE 
THIRD ST 

O VERLA Y  

r--=-t- � -l - ----- ---, ::, od1Lm [ EXIT 21 : col iseu m ) 
------------- �-----J ----�--� EXIT 

CLOSED 
AHEAD 

( INTERSWE \ I I \ 

1 \ 7 L SOUTH1 1 Gllber�t Ave : I '- / I I 1 l CU� T ER 2 LA\�ES : : 11 LJ �7 �;1ILE : ____________ ___/ \ _______________ _ 

W/6-BP 
E5-H2C-48 

O VERHEA D SIGNS - SOU THBOUND 

GILBERT AVE 
THIRD ST 

O VERL A Y  

1E-x r T---:zl l ._) J ,--------- � : Toft Rd : �---------------'1 �EXIT V 01\JLYj 

rE-::-r =--,_) I / L_ 
:)�-- SOUTH : I� =/ I : Reo d l tl g Rd : 
� ------------� !, EXIT V Or\IL YJ 

r�t�diu� �� 

O VERHEA D SIGNS - SOU THBOUND 

I. PROPOSED SIGN CONFIGURA TION SHA L L  BE 
INS TAL L ED ON THE LEFT SUPPOR T OF THE SIGN S TRUC TURE. 
PA YMEN T TO BE INCL UDED IN THE L UMP SUM BID FOR 
I TEM 614 - MA INTA INING OF TRAFFIC . 

2. CONTRA C TOR TO CO VER EXIS TING CONFL IC TING SIGNS 
A ND REMO VE CONFL ICTING PA VEMEN T MARKINGS. PA YMENT 
TO BE INCL UDED IN THE L UMP SUM BID FOR I TEM 674 -
MA INTA INING TRAFFIC . 

3 .  POR TA BL E  CHANGEABLE MESSA GE SIGNS WIL L BE PLA CED 
IN A D VANCE OF THE DETOUR SIGNS, A T  AN A PPROPRIA TE 
L OCA TION A S  DETERMINED BY THE ENGINEER . PA YMENT 
WIL L BE INCL UDED IN THE L UMP SUM BID FOR I TEM 
614 - MA INTA INING TRAFFIC. 

4 .  PA YMEN T FOR SIGN O VERLA YS USED FOR DETOURS WILL BE 
INCL UDED IN THE L UMP SUM BID FOR I TEM 674 -
MA INTA INING TRAFFIC. 

I r· 1- I 1 __ o 1Se.1m I __ L_ ____ , 

'I Gilbert 
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DETOUR NO. 2 
SECOND ST. E. TO I-71 NORTHBOUND 

STAGE 2, PHASE 3A, 38, AND 3C 

(f) 

MJ-1-24 MJ-1-24 
Ml-1-24-2 Ml-1-24-2 
W20-1-36 W20-3-36 

® ® 

MJ-1-24 
Ml-1-24-2 
M4-8-24 
M5-1-21 

ROAD 
CLOSED 

Rll-2-48 

(ij) rWRT� 

Co nlbus 

MJ-1-24 
Ml-1-24-2 
W20-2-36 

MJ-1-24 
Ml-1-24-2 
M4-8-24 
M6-3-21 

SOUTH t.AST 
� /'--./'.._/,, (� ( 0 l4 2j 

'........___...,/ � 

Co lunb icJ Pkwy 
�n7 '-./ 

® 

MJ-1-24 
Ml-1-24-2 
M4-8-24 
M5-1-21 

@ 

MJ-1-24 
M1-1-24-2 
M4-8-24 
M6-1-21 

Rlverf'l-ont 
I 

Pete Rose Wov : 
Br-oodwoy 
�\� e rw ; n g w I] y 

NOTES: 

J ('--.. I ij : 
I I J 

ROAD 
CLOSED 

� 
MJ-1-24 

Ml-1-24-2 
Rll-2-48 

M4-10L -48 

1 .  SEE SHEE T 4 2  FOR DE TA ILS A T  THE 
SECOND S TREE T ENTRANCE RAMP CL OSURE. 
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NOTE: FOR SIGN REFERENCES SEE SHEET 58J 

42 

MITCHELL A V£. 

22 

561 

DANA AV£. 

FOR ADVANCED 
SIGNING TO REDUCE 
LANES ON 1-71 SB 
SEE SHEETS 58H TO 58! 

PCMS 3C AND 3D (SMITH RD ENTRANCE RAMPS TO JR-75 SBJ 
SEE SHEET 58H FOR PCMS 3 TEXT 

....__- PCMS 3D rDANA AVE. ENTRANCE RAMP TO IR-71 SBJ 
SEE SHEET 58H FOR PCMS 3 TEXT 

561 
MADISON RD PCMS 3E (MONTGOMERY RD. ENTRANCE RAMP TO !R-71 SBJ 

IR-71 SOUTHBOUND LANE REDUCTION/CLOSURE 
AS SHOWN ON SHEETS 58E TO 58G 

FOR LOCAL DETOURS, 

SEE SHEETS 588 TO 58D 
(CLOSE RAMPS AT LOCAL DETOURS PER MT-98.30J 

HAM-71-0159 FULL DEPTH 
DECK REPAIR WORK AREA 

LEGEND 

�t DIREC TJON OF TRAVEL 0----------Q 
DETOUR ROUTE 

XX XXX X RAMP CLOSED 
Q 

-l TEMPORARY SIGN 

DETOUR SIGN PLACED 

AT EXIST. TRUSS 

DETOUR SIGN PLACED 

AT EXIST. CANTILEVER 

£XIS T. AR TIMIS 

0 0 0 N 

0 
0 

0 0 
� 1-

_jW <(W 
I- LL.  

zz 0� N �w 
OO:::_j oO<t o:r:u -
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� 0 
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27 IDMSI 
MESSA G£ SIGN 

� TYPE Ill BARRICADE (MESSAGES TO BE 

MAINTAINED BY ODOTJ /L---------------------------------------------------------------------------------------------------------------------------------------������������������������������----_JL_�:_j 
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DORCHESTER 

0 0 

M4-8-12 M4-8-12 

M3-3-24 M3-3-24 

INTERSTATE INTERSTATE 

7l 7l 
E DETAIL A 

M1-1-24-2 M1-l-24-2 

c 
Q) 

-u 
LL.J 
"'. L. 
0 

CJ 
+-
L. 
QJ 

...0 
·-
Cl 
0 

+-

M6-3-12 M5-l-12 

DETAIL A 

y---------0 

NOT TO SCALE 

0 

M4-8-12 

M3-3-24 

INTERSTATE 

7l 
M/-1-24-2 

M6-l-12 

0 

M4-8-12 

M3-3-24 

INTERSTATE 

7l 
Ml-1-24-2 

KEEP 
RIGHT 

M5-H6A-24 

NOTES: 

M4-8-12 

M3-3-24 

INTERSTATE 

7l 
Ml-1-24-2 

M5-l-/2 

0 

M4-8-12 

M3-3-24 

INTERSTATE 

7l 
Ml-1-24-2 

M6-2-12 

0 

M4-8-12 

M3-3-24 

INTERSTATE 

7l 
M1-l-24-2 

M6-l-12 

0 

M4-8-12 

M3-3-24 

INTERSTATE 

7l 
Ml-1-24-2 

M5-2-12 

ROAD 
CLOSED 

R/1-2-48 

I I DETOUR 
M4-IOR-48 

ON TYPE Ill BARRICADES 
W/ I TYPE -B FLASHING 

WARNING LIGHT rPER SIGNJ 

I. CONFORM TO SCD MT -98.30. 
2. COVER ANY CONFLICTING EXISTING GUIDE SIGNS 
DIRECTING TRAFFIC TO THESE ENTERANCE RAMPS. 
3. ALL SIGNS LOCATED ON MULTI-LANE SINGLE 
DIRECTION STREETS SHALL BE DUAL MOUNTED. 
4. FOR OVERLAPPING DETOUR SIGNS, NORTH OF 
6TH STREET, IT IS PERMISSIBLE TO COMBINE THE 
1-71 AND 1-471 SIGNS INTO A SINGLE STACKED 
DETOUR SIGN. IF COMBINED, THE 1-71 ROUTE 
SHIELD IS TO BE ABOVE THE 1-471 ROUTE SHIELD. 
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I. PROVIDE SUFFICIENT TYPE JJJ BARRICADES AT 
CLOSURE 50 AS TO OBSTRUCT TRAFFIC FROM 
A TTMEPTJNG TO ENTER THE WORK ZONE. 
2. ANY LANE CLOSURES SHOULD FOLLOW ODOT 
SCD AND OMUTCD. 
3. ALL SIGNS LOCATED ON MULTI-LANE SINGLE 
DIRECTION STREETS SHALL BE DUAL MOUNTED. 
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1 204 45000 

9 209 60200 

2300 510 10000 

735 512 10100 

LS SPECIAL 53000200 

LS SPECIAL 53000200 

LS SPECIAL 53000200 

LS SPECIAL 53000200 

LS SPECIAL 53000200 

LS SPECIAL 53000200 

3 SPECIAL 53000400 

6 SPECIAL 53000400 

16 SPECIAL 53000400 

3 SPECIAL 53000400 

8 SPECIAL 53000400 

16211 SPECIAL 69098200 

25 606 15050 

100 606 15550 

1 606 25600 

3 606 35102 

800 607 98000 

LS 607 98200 

17 608 10001 

4560 608 12001 

235 608 12001 

8 608 40001 

28 608 53021 

8 608 53021 

1 608 97200 

1 608 97200 

2 608 97200 

3313 622 10161 

1 622 10200 

6 622 10201 

10 622 23400 

0 
w 

0 SEE c-

GRAND <tO wo_ 

UNIT DESCRIPTION SHEET 
-"_J Cis: 

TOTAL 
3o:: �u 

NO. 
--' u <t 
u 

ROADWAY 

LS CLEARING AND GRUBBING 

1 EACH TREE REMOVED, 18" SIZE 

2 EACH TREE REMOVED, 30" SIZE 

501 SY PAVEMENT REMOVED 

427 SY WEARING COURSE REMOVED 

7888 SF WALK REMOVED 

86 FT CONCRETE BARRIER REMOVED 

5745 FT CURB REMOVED, AS PER PLAN 154 

74 FT PIPE REMOVED, 24" AND UNDER, AS PER PLAN 138 

37 FT GUARDRAIL REMOVED 

1 EACH CATCH BASIN REMOVED, AS PER PLAN 138 

127 FT FILL AND PLUG EXISTING CONDUIT 15 

1287 FT PIPE CLEANOUT 15 

LS REMOVAL MISC.: PARK ELECTRICAL SYSTEM REMOVED 138 

1 EACH REMOVAL MISC.: EXISTING GRATING REMOVED 138 > 
a: 

1 EACH REMOVAL MISC.: DRINKING FOUNTAIN REMOVED 138 <C 
2 EACH REMOVAL MISC.: PARKING METER REMOVED AND STORED 138 ::?! 
3 EACH REMOVAL MISC.: PARKING METER REMOVED, STORED, AND REERECTED 138 ::?! 

31106 SF REMOVAL MISC.: CERAMIC WALL TILE 150 ::J 
25829 SF REMOVAL MISC.: CERAMIC CEILING TILE 150 (J) 

305 CY EXCAVATION ...J 
1654 CY EMBANKMENT <C 
147 SY SUBGRADE COMPACTION a: 
506 SY SUBGRADE COMPACTION, LYTLE STREET w 

1 HOUR PROOF ROLLING z 
9 STA LINEAR GRADING 20A w 

2300 EACH DOWEL HOLES WITH NONSHRINK, NONMETALLIC GROUT 
(!J 

735 SY SEALING OF CONCRETE SURFACES (EPOXY-URETHANE) 150 

LS STRUCTURE, MISC.: PRECONSTRUCTION CONDITION SURVEY AND EXPERT PERSONNEL REQUIREMENTS 18 

LS STRUCTURE, MISC.: VIBRATION MONITORING AND CONTROL REQUIREMENTS 18 

LS STRUCTURE, MISC.: CONSTRUCTION FIELD TRIALS 19 

LS STRUCTURE, MISC.: POST CONSTRUCTION CONDITION SURVEY AND FINAL REPORT 19 

LS STRUCTURE, MISC.: CLEANING OF CERAMIC WALL TILES 149 

LS STRUCTURE, MISC.: INSTRUMENTATION AND MONITORING-MONITORING 20 

3 EACH STRUCTURE, MISC.: INSTRUMENTATION AND MONITORING -INSTALLATION OF INCLINOMETERS 20 

6 EACH STRUCTURE, MISC.: INSTRUMENTATION AND MONITORING -INSTALLATION OF SURFACE MONITORING POINTS 20 

16 EACH STRUCTURE, MISC.: INSTRUMENTATION AND MONITORING -INSTALLATION OF SHALLOW SUBSURFACE 20 

MONITORING POINTS 

3 EACH STRUCTURE, MISC.: INSTRUMENTATION AND MONITORING -INSTALLATION OF TIL TMETERS 20 

8 EACH STRUCTURE, MISC.: INSTRUMENTATION AND MONITORING -INSTALLATION OF UTILITY MONITORING POINTS 20 

16211 SF MISC.: GLAZED CERAMIC WALL TILE 148 

25 FT GUARDRAIL, TYPE MGS 

100 FT GUARDRAIL, BARRIER DESIGN, TYPE MGS 

1 EACH ANCHOR ASSEMBLY, BARRIER DESIGN, MGS TYPE A 

3 EACH MGS BRIDGE TERMINAL ASSEMBLY, TYPE 2 � 
800 FT FENCE, MISC.: TEMPORARY CONSTRUCTION FENCE 20A C'? 
LS FENCE, MISC.: CONSTRUCTION FENCE 16 0 

17 SF 4" CONCRETE WALK, AS PER PLAN 109 ,... 
I 

4560 SF 5" CONCRETE WALK, AS PER PLAN 16 ,... 
235 SF 5" CONCRETE WALK, AS PER PLAN, PIKE STREET 16 .,...... 

8 FT CONCRETE STEPS, TYPE A, AS PER PLAN 109 I 

28 SF DETECTABLE WARNING, AS PER PLAN (CITY OF CINCINNATI TYPE F) 17 ::?! 
8 SF DETECTABLE WARNING, AS PER PLAN (CITY OF CINCINNATI TYPE F), PIKE STREET 17 <C 
1 EACH CURB RAMP, MISC.: CITY OF CINCINNATI CURB RAMP TYPE P 17 J: 
1 EACH CURB RAMP, MISC.: CITY OF CINCINNATI CURB RAMP TYPE Q 17 

2 EACH CURB RAMP, MISC.: CITY OF CINCINNATI CURB RAMP TYPE V 17 

3313 FT CONCRETE BARRIER, SINGLE SLOPE, TYPE D, AS PER PLAN 154 

1 EACH BARRIER TRANSITION 

@ 6 EACH BARRIER TRANSITION, AS PER PLAN 158 5 
10 FT CONCRETE BARRIER, TYPE B 



SHEET NUMBER PARTICIPATION ITEM GRAND SEE D 0.... 
ITEM UNIT DESCRIPTION SHEET 

_j :;: 
EXT TOTAL a:: u 

14 - 22 23 - 32 67 - 68 69 - 77 78 - 79 80 100 164- 165 166- 167 175- 178 194- 197 252 -256 01/IMS/BR 02/IMS/BR NO. 

1 1 622 25000 1 EACH CONCRETE BARRIER END SECTION, TYPE D 

1 1 1  1 1 1  622 25051 1 1 1  EACH CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 1 55 

208 208 625 24400 208 FT DUCT CABLE, M ISC.: LIGHTING DUCT REMOVED 1 38 

3 3 625 75402 3 EACH LIGHT POLE REMOVED FOR STORAGE 

3 3 625 75500 3 EACH LIGHT POLE FOUNDATION REMOVED 

1 2  1 2  625 75504 1 2  EACH LUMINAIRE REMOVED FOR STORAGE 

0 1 1 625 75800 1 EACH DISCONNECT CIRCUIT 

2 2 SPECIAL 69050600 2 EACH BOLLARD 1 7  

32 SPECIAL 69098000 32 EACH MISC.: WALL JOINT DRAIN 1 47 

615  SPECIAL 690981 00 6 1 5  FT MISC.: WATER INFILTRATION MITIGATION 1 46 

LS LS SPECIAL 69098400 LS MISC.: CONSULTANT FOR CONCRETE QUALITY CONTROL INCLUDING TESTING AND INSPECTION 1 6  

1 5  SPECIAL 69098500 1 5  MILE MISC.: CLEANING AND SWEEPING OF ROADWAYS, LANE MILE ROADWAY SWEPT 1 9  

LS 878 25000 LS INSPECTION AND COMPACTION TESTING OF UNBOUND MATERIALS 

EROSION CONTROL 

0 4 4 659 001 00 4 EACH SOIL ANALYSIS TEST > 
233 233 659 00300 233 CY TOPSOIL a: 
2091 2091 659 1 0000 2091 SY SEEDING AND MULCHING <C 
1 05 1 05 659 14000 1 05 SY REPAIR SEEDING AND MULCHING :E 
1 05 1 05 659 1 5000 1 05 SY INTER-SEEDING :a: 

::::) 
0.29 0.29 659 20000 0.29 TON COMMERCIAL FERTILIZER U) 
0.43 0.43 659 31 000 0.43 ACRE LIME 

12 12 659 35000 1 2  MGAL WATER ...J 
5 5 659 40000 5 MSF MOWING <C 

30000 832 30000 30000 EACH EROSION CONTROL a: w 
DRAINAGE z 

248 248 605 0521 1 248 FT 4" UNCLASSIFIED PIPE UNDERDRAINS, WITH FABRIC WRAP, AS PER PLAN 258 w 
(',J 
0 
OCI 

58 58 61 1 00400 58 FT 4" CONDUIT, TYPE E CJ 
64 64 61 1 004 1 0  64 FT 4" CONDUIT, TYPE F FOR UNDERDRAIN OUTLET 

I' 
.q-
w 

71 71  61 1 00901 71 FT 6" CONDUIT, TYPE B, AS PER PLAN 1 5  
0::: 
o_ 

4 4 61 1 01401 4 FT 6" CONDUIT, TYPE E, AS PER PLAN 1 5  

2 4 4 61 1 98630 4 EACH CATCH BASIN ADJUSTED TO GRADE 
<( 

5 5 61 1 98700 5 EACH INLET, SIDE DITCH 
.q-
0 2 2 61 1 99900 2 EACH DRAINAGE STRUCTURE, M ISC.: TRANSFORMER VAULT FLOOR DRAIN 1 5  
(',J .q- 1 1 SPECIAL 69098000 1 EACH MISC.: INSTALL HATCH LOCK FOR WETWELL 1 00 

$2 1 1 SPECIAL 69098000 1 EACH MISC.: INSTALL HATCH LOCK FOR SURGE TANK 1 00 
L() 

0 
(',J 1 1 SPECIAL 69098000 1 EACH MISC.: SURGE TANK SLUICE GATE 1 00 
....... i' 
:::::: 
(',J 

1 1 SPECIAL 69098000 1 EACH MISC.: WETWELL SLUICE GATE 1 00 

LS LS SPECIAL 69098400 LS MISC.: ABANDONMENT OF EXISTING PUMP CHAMBER 1 00 

LS LS SPECIAL 69098400 LS MISC.: DISCONNECTION AND REMOVAL OF EXISTING ELECTRICAL EQUIPMENT FOR PUMP STATION 1 00 
c 
01 LS LS SPECIAL 69098400 LS MISC.: PUMP STATION SLUICE GATES AND APPURTENANCES REMOVED 1 00 

0 � 
(',J 
0 
0 LS LS SPECIAL 69098400 LS MISC.: REMOVE BAR SCREEN AND CONDUIT FROM WETWELL 1 00 
(_') 
(_') LS LS SPECIAL 69098400 LS MISC.: INSTALL STEEL GRATING AND LIFTING CHAIN 1 00 
OCI 
<.0 
(',J 
I' 
OCI 

PAVEMENT 
/ 
.q- 63 88 1 51 252 01 500 1 51 FT FULL DEPTH PAVEMENT SAWING 
OCI 
OCI 
(',J 
I' 

E 
TI 
/ 
(',J 

0 0 
OCI 
I' 
.q-

3 3 302 46000 3 CY ASPHALT CONCRETE BASE, PG64-22 IIQ' 
1 1 8  1 3  32 304 20000 32 CY AGGREGATE BASE C"') 

87 87 304 20000 87 CY AGGREGATE BASE, LYTLE STREET 0 

1 7  54 71  305 1 20 1 0  7 1  SY 8" CONCRETE BASE, CLASS QC1 ,.. 
I 

430 430 305 1 20 1 0  430 SY 8" CONCRETE BASE, CLASS QC1 ,  LYTLE STREET ,.. 
2 2 407 1 0000 2 GAL TACK COAT ....... 

� I 
Q_ 

::::: 
0 3 95 98 407 1 3900 98 GAL TACK COAT, 702 . 1 3  :E 
E 
(J) 

34 34 407 1 3900 34 GAL TACK COAT, 702 . 1 3, LYTLE STREET <C 
� 
(J) 

1 28 29 441 50000 29 CY ASPHALT CONCRETE SURFACE COURSE, TYPE 1 ,  (448), PG64-22 ::::t 
/ E 25 25 441 50000 25 CY ASPHALT CONCRETE SURFACE COURSE, TYPE 1 ,  (448), PG64-22, LYTLE STREET 

E 
_r: 

66 66 442 20001 66 CY ASPHALT CONCRETE SURFACE COURSE, 1 2.5 MM, TYPE A (448), AS PER PLAN 1 5  
/ 
01 76 76 451 1 301 1 76 SY 8" REINFORCED CONCRETE PAVEMENT, CLASS QC1 ,  AS PER PLAN 1 09 
c 

t 
0 
$: 
$: 
Q_ 

/ 0 

1 4  14  609 26000 14  FT CURB, TYPE 6 

2 47 49 609 98000 49 FT CURB, MISC.: CITY OF CINCINNATI TYPE B-1 BATTERED 1 5  @ 388 388 609 98000 388 FT CURB, MISC.: CITY OF CINCINNATI TYPE B-1 BATTERED, LYTLE STREET 1 5  5 
244 244 609 98000 244 FT CURB, MISC.: CITY OF CINCINNATI TYPE S-1 BATTERED 1 5  



SHEET NUMBER PARTICIPATION 
ITEM GRAND 

SEE D 0.... 

ITEM UNIT DESCRIPTION SHEET 
_j :;: 

EXT TOTAL 
a:: u 

14 - 22 23- 32 67- 68 69- 77 78- 79 80 115 - 117 164-165 166-167 175-178 194-197 252-256 01/IMS/BR 02/IMS/BR NO. 

WATER WORK 

37.2 37.2 630 97800 37.2 SF SIGNING, MISC.: STANDPIPE SIGNAGE 115 

1 1 SPECIAL 63886300 1 EACH FURNISHING AND INSTALLING VALVE BOX, COMPLETE (CIN. 1116) 21 

3 3 SPECIAL 63887100 3 EACH RESETTING EXISTING VALVE BOX, COMPLETE (CIN. 1125) 21 

1 1 SPECIAL 63888500 1 EACH DISCONNECTING EXISTING SERVICE BRANCH (CIN. 1130) 21 

29 29 638 98000 29 EACH WATER WORK, MISC.: HOSE CONNECTION DEMOLITION 115 

0 26 26 638 98000 26 EACH WATER WORK, MISC.: HOSE CONNECTION CONSTRUCTION 115 

2 2 638 98000 2 EACH WATER WORK, MISC.: ELECTRICAL ROOM HOSE CONNECTION CONSTRUCTION 115 

6 6 638 98000 6 EACH WATER WORK, MISC.: CHECK VALVES 115 

6 6 638 98000 6 EACH WATER WORK, MISC.: ISOLATION VALVES 115 

LS LS 638 98100 LS WATER WORK, MISC.: RELOCATION OF FDC#3 115 

LS LS 638 98100 LS WATER WORK, MISC.: TESTING AND INSPECTION 115 

LS LS 638 98100 LS WATER WORK, MISC.: AS-BUILT DRAWINGS 115 

LS LS 638 98100 LS WATER WORK, MISC.: REPLACEMENT OF FDC#1 115 

0 
LS LS 638 98100 LS WATER WORK, MISC.: REPLACEMENT OF FDC#2 115 

LS LS 638 98100 LS WATER WORK, MISC.: TESTING OF FDC#1 115 > 
a: 

1930 1930 638 98600 1930 FT WATER WORK, MISC.: STANDPIPE DEMOLITION 115 <C 
830 830 638 98600 830 FT WATER WORK, MISC.: TEMPORARY STANDPIPE 115 :E 

1835 1835 638 98600 1835 FT WATER WORK, MISC.: STANDPIPE CONSTRUCTION 115 :a: 
::::) 

LIGHTING U) 
217345 217345 625 23308 217345 FT DISTRIBUTION CABLE, MISC.: NO. 8 AWG, 277 VOLT, RHW-2, LSZH 190 

73515 73515 625 23308 73515 FT DISTRIBUTION CABLE, MISC.: NO. 10 AWG, 277 VOLT, RHW-2, LSZH 190 ...J 
72715 72715 625 23308 72715 FT DISTRIBUTION CABLE, MISC.: NO. 10 AWG, 277 VOLT, RHW-2, LSZH, GND 190 <C 
3672 3672 625 23308 3672 FT DISTRIBUTION CABLE, MISC.: NO. 3/0 AWG, 277 VOLT, RHW-2, LSZH 190 a: 
1836 1836 625 23308 1836 FT DISTRIBUTION CABLE, MISC.: NO. 6 AWG, 277 VOLT, RHW-2, LSZH, GND 190 w 

z 
5160 5160 625 25000 5160 FT CONDUIT, 3/4", 725.04 w 

C"i 
0 

8092 8092 625 25100 8092 FT CONDUIT, 1", 725.04 
CJ 

8485 8485 625 25200 8485 FT CONDUIT, 1-1/4", 725.04 
CXJ 
r--
'<j-
w 
0::: 

3564 3564 625 25300 3564 FT CONDUIT, 1-112'', 725.04 

2286 2286 625 25400 2286 FT CONDUIT, 2", 725.04 
o_ 

7556 7556 625 25404 7556 FT CONDUIT, 2-1/2", 725.04 
:2' 
o_ 16633 16633 625 25920 16633 FT CONDUIT, MISC.: REMOVE 2" EMT CONDUIT 190 

(:::: 4914 4914 625 25920 4914 FT CONDUIT, MISC.: 3/4" LFMC 190 
(j, 
N 

4815 4815 625 25920 4815 FT CONDUIT, MISC.: 3/4" EMERGENCY LIGHTING CONDUIT 

n 1836 1836 625 25920 1836 FT CONDUIT, MISC.: 2" EMT CONDUIT 190 
L() 

0 
C"i 144 144 625 27600 144 EACH LUMINAIRE, MISC.: 32W, T8 LINEAR FLOURESCENT 190 
' 

L() 

:::::: 
n 

26 26 625 27600 26 EACH LUMINAIRE, MISC.: EXIT SIGN 34W, LED 190 

605 605 625 27602 605 EACH LUMINAIRE, SOLID-STATE (LED), MISC.: TYPE A, 74W 190 

321 321 625 27602 321 EACH LUMINAIRE, SOLID-STATE (LED), MISC.: TYPE B, 270W 190 
c 
01 493 493 625 27602 493 EACH LUMINAIRE, SOLID-STATE (LED), MISC.: TYPE C, 135W 190 

0 
""0 

rri 
0 
0 
(_') 
(_') 
CXJ 
<.0 
C"i 

183 183 625 27602 183 EACH LUMINAIRE, SOLID-STATE (LED), MISC.: TYPE D, 270W 190 

505 505 625 27602 505 EACH LUMINAIRE, SOLID-STATE (LED), MISC.: TYPE E, 74W 190 

350 350 625 27602 350 EACH LUMINAIRE, SOLID-STATE (LED), MISC.: TYPE F, 270W 190 
r--
CXJ 1229 1229 625 29901 1229 EACH JUNCTION BOX, AS PER PLAN (NEMA 4X S.S. 20"X12"X6") 190 
/ 
'<j- 1319 1319 625 29901 1319 EACH JUNCTION BOX, AS PER PLAN (LIGHTING CONTROL NEMA 4X S.S. 6"X6"X3") 190 
CXJ 
CXJ 
C"i 
r--

E 
""0 
/ 
C"i 

0 
0 
OCl 
r--
'<j-

IIQ' 
24 24 625 29901 24 EACH JUNCTION BOX, AS PER PLAN (LIGHTING CONTROL NEMA 4X S.S. 8"X8"X6") 190 

C"') 
LS 625 38000 LS HIGH VOLTAGE TEST 0 

LS SPECIAL 62540000 LS MAINTAIN EXISTING LIGHTING ,.. 

I 

727 727 625 75506 727 EACH LUMINAIRE REMOVED ,.. 

2 2 625 75510 2 EACH POWER SERVICE REMOVED ....... 
� I 
Q_ 

::::: 
0 727 727 625 75520 727 EACH LUMINAIRE SUPPORT REMOVED :E 
E 
(J) 69784 69784 625 75550 69784 FT DISTRIBUTION CABLE REMOVED <C 
� 
(J) 

93 93 625 75800 93 EACH DISCONNECT CIRCUIT ::::t 
/ 
E 30 625 98000 30 EACH LIGHTING, MISC.:REPLACEMENT LUMINAIRE UNITS 190 
E 

_r: 
18 18 625 98000 18 EACH LIGHTING, MISC.: LIGHTING DISTRIBUTION PANELS REMOVED 190 

/ 
01 
c 

t 
0 
$: 
$: 
Q_ 

/ 

0 
@ 5 
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14 - 22 23 - 32 

SHEET NUMBER 

67 - 68 69 - 77 78 - 79 80 115 - 117 164 - 165 

106 

112 

166- 16 7 1 75 - 1 78 

1553 

50 

114 

195 

46 

20 

12 

3 

8 

2 

241 

702 

1510 

6 

3 

9 

2 

2 

57.8 

26.9 

11.9 

4 

1 

1 

2 

52.3 

1169.2 

52.3 

1169.2 

3 

12 

2 

1 

8 

5 

PARTICIPATION 
ITEM 

194- 19 7 252 -256 01/IMS/BR 02/IMS/BR 

1 1 625 

2 2 625 

6 6 625 

2 2 625 

18 18 625 

3 3 625 

24 24 625 

2 2 625 

2 2 625 

12 12 625 

33180 33180 625 

600 600 625 

5760 5760 625 

2578 2578 625 

LS LS 625 

1553 625 

50 625 

114 625 

195 625 

46 625 

20 625 

12 625 

3 625 

8 625 

2 625 

241 625 

702 632 

1510 632 

6 632 

3 632 

9 809 

2 809 

106 621 

2 625 

112 626 

57.8  630 

26.9 630 

11.9 630 

4 630 

1 630 

1 630 

2 630 

52.3 630 

1169.2 630 

52.3 630 

1169.2 630 

3 630 

12 630 

2 630 

1 630 

8 630 

5 630 

0 
w 

0 SEE c-

ITEM GRAND <tO wo_ 

UNIT DESCRIPTION SHEET 
-"_J Cis: 

EXT TOTAL 
3o:: �u 

NO. 
--' u <t 
u 

98000 1 EACH LIGHTING, MISC.: LIGHTING CONTROL PANEL REMOVED 190 

98000 2 EACH LIGHTING, MISC.: PHOTOMETER REMOVED 193 

98000 6 EACH LIGHTING, MISC.: CABLE TROUGH, AS PER PLAN (NEMA 3R 78"X12"X6") 190 

98000 2 EACH LIGHTING, MISC.: PANEL (NEMA 3R, 3P/4W, 600A MCB) 190 

98000 18 EACH LIGHTING, MISC.: PANEL (NEMA 3R, 3P/4W, MLO) 190 

98000 3 EACH LIGHTING, MISC.: PANEL (NEMA 3R, 3P/4W, 60A MCB) 190 

98000 24 EACH LIGHTING, MISC.: REMOTE DIMMING ENCLOSURE (NEMA 4X S.S. 16"X14"X6") 193 

98000 2 EACH LIGHTING, MISC.: LIGHTING CONTROL PANEL 193 

98000 2 EACH LIGHTING, MISC.: PHOTOMETRIC CAMERA 193 

98000 12 EACH LIGHTING, MISC.: CONTACTORS, 480V, 3 PH, 3 POLE, 100A 193 

98100 33180 FT LIGHTING, MISC.: S.S. CHANNEL (1-5/8"X1-5/8") 190 

98100 600 FT LIGHTING, MISC.: S.S. CHANNEL (1-5/8"X3-1/4") 190 

98100 5760 FT LIGHTING, MISC.: 2/C NO. 12 AWG BELDEN 3103S LIGHTING CONTROL CABLE 193 

98600 2578 SF LIGHTING, MISC.: SPRAY-APPLIED FIREPROOFING 190 

98200 LS LIGHTING, MISC.: TESTING AND COMMISSIONING 190 > 
a: 

TRAFFIC SURVEILLANCE <C 
25300 1553 FT CONDUIT, 1-1/2", 725.04 ::?! 
25304 50 FT CONDUIT, 1-1/2", 725.051 ::?! 
25750 114 FT CONDUIT, 4", MUL TICELL, 725.20 , EPC-40 ::J 
29000 195 FT TRENCH (J) 
29600 46 FT TRENCH IN PAVED AREA, TYPE B 

...J 
29900 20 EACH JUNCTION BOX, 6"x6"x3" <C 
29900 12 EACH JUNCTION BOX, 8"x8"x6" a: 
29901 3 EACH JUNCTION BOX, AS PER PLAN, 8"X6"x6" 175 w 
30700 8 EACH PULL BOX, 725.08, 18" z 
30711 2 EACH PULL BOX, 725.08, 32", AS PER PLAN 186 w 
36000 241 FT PLASTIC CAUTION TAPE 

(!J 
43300 702 FT SIGNAL CABLE, MISC.: CAT-6 STP 175 

69350 1510 FT POWER CABLE, MISC.: 2 CONDUCTOR, NO. 12 AWG 175 

90020 6 EACH REMOVAL OF MISCELLANEOUS TRAFFIC SIGNAL ITEM: EXISTING CCTV ASSEMBLY 175 

90400 3 EACH SIGNALIZATION, MISC.: SECURITY CAMERA UNIT 175 

60010 9 EACH CCTV IP-CAMERA SYSTEM, TYPE HD, WALL/TUNNEL 

65000 2 EACH ITS CABINET-GROUND MOUNTED 

TRAFFIC CONTROL 

00301 106 EACH RPM REFLECTOR, AS PER PLAN 163 

32000 2 EACH GROUND ROD 

00100 112 EACH BARRIER REFLECTOR 

02101 57.8 FT GROUND MOUNTED SUPPORT, NO. 2 POST, AS PER PLAN 163 

03101 26.9 FT GROUND MOUNTED SUPPORT, NO. 3 POST, AS PER PLAN 163 

08511 11.9 FT STREET NAME SIGN SUPPORT, NO. 2 POST, AS PER PLAN 163 

08600 4 EACH SIGN POST REFLECTOR 

30400 1 EACH OVERHEAD SIGN SUPPORT, TYPE TC-9.30, DESIGN 4 

66501 1 EACH OVERHEAD SIGN SUPPORT, TYPE TC-15.115, AS PER PLAN 163 

79501 2 EACH SIGN SUPPORT ASSEMBLY, POLE MOUNTED, AS PER PLAN 163 

� 
80100 52.3 SF SIGN, FLAT SHEET C'? 
80225 1169.2 SF SIGN, OVERHEAD EXTRUSHEET, AS PER PLAN 163 0 

81101 52.3 SF SIGN ERECTED, FLAT SHEET, AS PER PLAN 163 ,... 
I 

81200 1169.2 SF SIGN ERECTED, EXTRUSHEET ,... 
84510 3 EACH RIGID OVERHEAD SIGN SUPPORT FOUNDATION .,...... 

I 

84900 12 EACH REMOVAL OF GROUND MOUNTED SIGN AND DISPOSAL ::?! 
85000 2 EACH REMOVAL OF GROUND MOUNTED SIGN AND STORAGE <C 
85100 1 EACH REMOVAL OF GROUND MOUNTED SIGN AND REERECTION J: 
86002 8 EACH REMOVAL OF GROUND MOUNTED POST SUPPORT AND DISPOSAL 

87400 5 EACH REMOVAL OF OVERHEAD MOUNTED SIGN AND DISPOSAL 

@ 5 



SHEET NUMBER PARTICIPATION ITEM GRAND SEE D 0.... 
ITEM UNIT DESCRIPTION SHEET 

_j :;: 
EXT TOTAL a:: u 

14 - 22 23 - 32 67 - 68 69 - 77 78 - 79 80 115 - 117 164- 165 166- 167 175- 178 25c 256 260 -271 01/IMS/BR 02/IMS/BR NO. 

1 1 630 87500 1 EACH REMOVAL OF POLE MOUNTED SIGN AND DISPOSAL 

1 1 630 89703 1 EACH REMOVAL OF OVERHEAD SIGN SUPPORT AND DISPOSAL, AS PER PLAN 1 63 

1 1 631 92001 1 EACH SIGN FLASHER ASSEMBLY, AS PER PLAN 1 63 

9 9 631 94250 9 EACH REMOVAL OF LUMINAIRE 

1 1 631 94350 1 EACH REMOVAL OF DISCONNECT SWITCH 

5 5 631 94406 5 EACH REMOVAL OF SIGNS WIRED 

0 5 5 631 94450 5 EACH REMOVAL OF BALLAST 

1 1 631 94470 1 EACH REMOVAL OF SIGN SERVICE 

1 1 631 94480 1 EACH REMOVAL OF PHOTOELECTRIC CONTROL 

0.03 0.03 642 001 90 0.03 MILE LANE LINE, 4" 

0.05 0.05 642 00290 0.05 MILE CENTER LINE 

48 48 642 00490 48 FT STOP LINE 

2 1 9  219  642 00590 219  FT CROSSWALK LINE 

5035 5035 642 00790 5035 FT CURB MARKING 

0 2.49 2.49 644 001 04 2.49 MILE EDGE LINE, 6" > 
1 .28 1 .28 644 00204 1 .28 MILE LANE LINE, 6" a: 
1 267 1 267 644 00404 1 267 FT CHANNELIZING LINE, 1 2" <C 
2760 2760 644 00701 2760 FT TRANSVERSE/DIAGONAL LINE, AS PER PLAN 1 68 :E 
241 241 644 00720 241 FT CHEVRON MARKING :a: 

2 2 644 01400 2 EACH WORD ON PAVEMENT, 72" ::::) 
U) 

LANDSCAPING 

1 424 1 424 203 20001 1 424 CY EMBANKMENT, AS PER PLAN, TYPE 2 ROOTZONE MIX 255 ...J 
282 282 203 20001 282 CY EMBANKMENT, AS PER PLAN, TYPE 4 PERENNIAL MIX 256 <C 
95 95 607 98000 95 FT FENCE, MISC.: TREE PRESERVATION FENCING 253 a: 

0.01 0.01 659 20001 0.01 TON COMMERCIAL FERTILIZER, AS PER PLAN 253 w 
1 1 661 00501 1 CY MULCH, AS PER PLAN 253 z 

w 
"' 
0 
00 

1 1 666 1 0001 1 EACH PRUNING EXISTING TREE, 8 TO 1 6-INCH DIAMETER, AS PER PLAN 253 CJ 
1 1 666 1 001 1 1 EACH PRUNING EXISTING TREE, 16 TO 24-INCH DIAMETER, AS PER PLAN 253 

r---
.q-

LS LS SPECIAL 69098400 LS MISC.: CERTIFIED ARBORIST 253 
w 
0::: LS LS SPECIAL 69098400 LS MISC.: TREE PRESERVATION 253 
o_ 

2 
STRUCTURE REPAIR (HAM-71 -0 1 34) 

o_ LS LS 202 1 1 201 LS PORTIONS OF STRUCTURE REMOVED, AS PER PLAN 260 
1'0 'f? LS LS 503 1 1 1 0 1  LS COFFERDAMS AND EXCAVATION BRACING, AS PER PLAN 266 
"' 
1'0 

LS LS 503 2 1 301 LS UNCLASSIFIED EXCAVATION, AS PER PLAN 266 

.q- 1 095400 1 095400 509 1 0000 1 095400 LB EPOXY COATED REINFORCING STEEL 
L{) 

0 "' 
502 502 5 1 0  1 0000 502 EACH DOWEL HOLES WITH NON-SHRINK, NONMETALLIC GROUT 

4950 4950 51 1 5021 2  4950 CY CLASS QC1 CONCRETE WITH QC/QA, SUBSTRUCTURE " (l) :::::: 
1'0 

4120 41 20 512  1 01 00 4120 SY SEALING OF CONCRETE SURFACES (EPOXY-URETHANE) 

80 80 512  33000 80 SY TYPE 2 WATERPROOFING 

221 0  221 0  512  3301 0  221 0  SY TYPE 3 WATERPROOFING 
c 
01 1 9000 1 9000 513  1 0201 1 9000 LB STRUCTURAL STEEL MEMBERS, LEVEL UF, AS PER PLAN 260 

0 ""0 Lfi 
0 

66 66 516  1 3000 66 SF 1 /4" PREFORMED EXPANSION JOINT FILLER 

0 
(_') 
(_') 1 1 0 1 1 0  518  21 200 1 1 0 CY POROUS BACKFILL WITH FILTER FABRIC 
00 
(l) "' 85 85 518  39900 85 FT 4" NON-PERFORATED CORRUGATED PLASTIC PIPE, INCLUDING SPECIALS 
r---
00 

375 375 518  40000 375 FT 6" PERFORATED CORRUGATED PLASTIC PIPE 
/ 
.q- LS LS SPECIAL 53000200 LS STRUCTURE, MISC. :DAMPER DOOR SYSTEM 358 
00 
00 "' 
r---

E 
""0 
/ "' 

0 0 
00 
r---
.q-

� 
Q_ 

::::: 
0 

LS LS SPECIAL 53000200 LS STRUCTURE, MISC. :CARBON MONOXIDE DETECTION SYSTEM 384 IIQ' C"') 
LS LS SPECIAL 53000200 LS STRUCTURE, MISC. :WATERPROOFING INCIDENTALS 264 0 

2 2 SPECIAL 53000400 2 EACH STRUCTURE, MISC. :EQUIPMENT ACCESS HATCH 262 ,.. 
I 

2 2 SPECIAL 53000400 2 EACH STRUCTURE, MISC. :EMERGENCY ACCESS HATCH 262 ,.. 
8 8 SPECIAL 53000400 8 EACH STRUCTURE, MISC. :METAL DOORS, SINGLE 261 ....... 
4 4 SPECIAL 53000400 4 EACH STRUCTURE, MISC. :METAL DOORS, DOUBLE 261 I 

:E 
E 
(J) 

1 1 SPECIAL 53000400 1 EACH STRUCTURE, MISC. :DOUBLE DOOR WITH REMOVABLE PANEL 261 <C 
� 
(J) 

3 3 SPECIAL 53000400 3 EACH STRUCTURE, MISC. :STAIRS 263 ::::t 
/ E 1 1 SPECIAL 53000400 1 EACH STRUCTURE, MISC. :FIRE DEPARTMENT KEY BOX 262 

E 
_r: 

1 1 SPECIAL 53000400 1 EACH STRUCTURE, MISC. :REPLACE EXISTING METAL DOOR 261 
/ 
01 2 2 SPECIAL 53000400 2 EACH STRUCTURE, MISC. :LADDERS 263 
c 

t 
0 
$: 
$: 
Q_ 

/ 0 @ 5 



SHEET NUMBER PARTICIPATION ITEM GRAND SEE D 0.... 

ITEM UNIT DESCRIPTION SHEET 
_j :;: 

EXT TOTAL 
a:: u 

14 - 22 23- 32 67-68 69- 77 78- 79 80 115 - 117 164-165 166-167 175-178 25c256 260 -271 01/IMS/BR 02/IMS/BR NO. 

3300 3300 SPECIAL 53000600 3300 SF STRUCTURE, MISC.:SOUNDPROOFING FOR WALLS 366 

3700 3700 SPECIAL 53000600 3700 SF STRUCTURE, MISC.:SOUNDPROOFING FOR CEILING 366 

7000 7000 SPECIAL 53000600 7000 SF STRUCTURE, MISC.:1"x1" 14 GAUGE GALVANIZED WELDED WIRE MESH 366 

830 830 SPECIAL 53000600 830 SF STRUCTURE, MISC.:CONCRETE MASONRY 8 INCH WALL 260 

2070 2070 SPECIAL 53000600 2070 SF STRUCTURE, MISC.:CONCRETE MASONRY 12 INCH WALL 260 

220 220 SPECIAL 53000600 220 SF STRUCTURE, MISC.:BRICK MASONRY WALL 260 

0 720 720 SPECIAL 53000600 720 SF STRUCTURE, MISC.:GRATING 263 

950 950 SPECIAL 53000600 950 SF STRUCTURE, MISC.:FIBER REINFORCED POLYMER 264 

19615 19615 SPECIAL 53000600 19615 SF STRUCTURE, MISC.:FIRE RESISTANT COATING SYSTEM, CEILING INSTALLATION 262 

17450 17450 SPECIAL 53000600 17450 SF STRUCTURE, MISC.:FIRE RESISTANT COATING SYSTEM, WALL INSTALLATION 262 

13 13 SPECIAL 53001200 12.5 CF STRUCTURE, MISC.:GROUT 264 

500 500 SPECIAL 53001300 500 FT STRUCTURE, MISC.:P1000 GALVANIZED UNISTRUT WALL MOUNTED 366 

700 700 SPECIAL 53001300 700 FT STRUCTURE, MISC.:P1000 GALVANIZED UNISTRUT CEILING MOUNTED 366 

950 950 SPECIAL 53001300 950 FT STRUCTURE, MISC.:BENTONITE WATERPROOFING 263 

0 
9072 9072 625 25000 9072 FT CONDUIT, 3/4", 725.04 

> 
720 720 625 25100 720 FT CONDUIT, 1", 725.04 a: 
395 395 625 25300 395 FT CONDUIT, 1-1/2", 725.04 <C 

1255 1255 625 25400 1255 FT CONDUIT, 2", 725.04 :E 
400 400 625 25404 400 FT CONDUIT, 2-1/2", 725.04 :a: 
470 470 625 25500 470 FT CONDUIT, 3", 725.04 ::::) 

U) 
40 40 625 25550 40 FT CONDUIT, 3-1/2", 725.04 

3515 3515 625 25600 3515 FT CONDUIT, 4", 725.04 ...J 
20 20 625 25920 20 FT CONDUIT, MISC.:4" PVC MUL TICELL 446 <C 
4 4 625 29901 4 EACH JUNCTION BOX, AS PER PLAN(NEMA 4X. 30" X 24" X 12") 446 a: 
4 4 625 29901 4 EACH JUNCTION BOX, AS PER PLAN(NEMA 4X. 16" X 16" X 6") 446 w 

z 
1 1 625 34001 1 EACH POWER SERVICE, AS PER PLAN 428 w 

N 
0 
0() 

3 3 625 98000 3 EACH LIGHTING, MISC.:SOFT STARTER WITH TWO SPEED AND REVERSING CONTACTORS 460 CJ 
1 1 625 98000 1 EACH LIGHTING, MISC.:480VAC SWITCHGEAR 453 

r--.. 
"<!- 3 3 625 98000 3 EACH LIGHTING, MISC.:LV TRANSFORMERS 450 
w 
0:: 1 1 625 98000 1 EACH LIGHTING, MISC.:30KVA UPS 462 
Q_ 

27 27 ::::;; 625 98000 27 EACH LIGHTING, MISC.:SUPPLEMENTAL GROUNDED LOOP 4-WAY TAP 509 
<( 180 180 625 98100 180 FT LIGHTING, MISC.:2 CONDUCTOR, NO. 10 AWG, 1 CONDUCTOR NO. 12G, CIC, FPLR 484 
0() 
if? 
;;:; 

2300 2300 625 98100 2300 FT LIGHTING, MISC.:2 CONDUCTOR, NO. 12 AWG, CIC, FPLR h & 484 

20 20 625 98100 20 FT LIGHTING, MISC.:2 CONDUCTOR, NO. 12 AWG, 1/C #12G, CIC, FPLR L..L..:> 484 

$2 
(() 
0 
N 

II\ 
2025 2025 625 98100 2025 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 12 AWG 'TRAY CABLE' LSZH 484 

" 

� 10610 10610 625 98100 10610 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 10 AWG 'TRAY CABLE' LSZH & 484 
" 

L[) 1350 1350 625 98100 1350 FT LIGHTING, MISC.:1 PAIR, NO. 16 AWG SHIELDED 'TRAY CABLE' LSZH 484 

220 220 625 98100 220 FT LIGHTING, MISC.:1 CONDUCTOR, 4 PAIR, NO. 16 AWG SHIELDED 'TRAY CABLE' LSZH 484 
c 
(J) 320 320 625 98100 320 FT LIGHTING, MISC.:1 CONDUCTOR, 8 PAIR, NO. 16 SHIELDED 'TRAY CABLE' LSZH 484 

0 
u 
tO 
0 
0 400 400 625 98100 400 FT LIGHTING, MISC.:1 CONDUCTOR, 12 PAIR, NO. 16 AWG, SHIELDED 'TRAY CABLE' LSZH 484 
(_') 
(_') 
0() (() 
N 

675 675 625 98100 675 FT LIGHTING, MISC.:1 CONDUCTOR, 24 PAIR, NO. 16 AWG, SHIELDED 'TRAY CABLE' LSZH 484 

250 250 625 98100 250 FT LIGHTING, MISC.:1 CONDUCTOR, 36 PAIR, NO. 16 AWG, SHIELDED 'TRAY CABLE' LSZH 484 
r--.. 
0() 2250 2250 625 98100 2250 FT LIGHTING, MISC.:1 CONDUCTOR, 1-TRIAD NO. 16 AWG, SHIELDED 'TRAY CABLE' LSZH 484 
/ 
"<!- 2700 2700 625 98100 2700 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 8 AWG 'TRAY CABLE' LSZH 484 
0() 
0() 
N 
r--.. 

E 

IIQ' 
200 200 625 98100 200 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 8 AWG WIG ROUND 'TRAY CABLE' LSZH 484 C"') 

0 

u 
/ 
N 

0 
0 
0() 
r--.. 
"<!-

12600 12600 625 98100 12600 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 6 AWG 'TRAY CABLE' LSZH 484 
,.. 

I 
1150 1150 625 98100 1150 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 6 AWG WIG ROUND 'TRAY CABLE' LSZH 484 ,.. 

484 ....... 
� I 
Q_ 
::::: 

0 380 380 625 98100 380 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 2 AWG WIG ROUND 'TRAY CABLE' LSZH 484 :E 
E 
(J) <C 
� 
(J) 30 30 625 98100 30 FT LIGHTING, MISC.:10 CONDUCTOR, NO. 14 AWG, CIC, FPLR 484 ::::t 

/ 
E 50 50 625 98100 50 FT LIGHTING, MISC.:24 CONDUCTOR, SINGLE MODE FIBER OPTIC, LSZH A 484 

E 
_r: 

3000 3000 625 98100 3000 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 3/0 AWG, RHW-2, LSZH 
� 

484 
/ 
(J) 
c 
t 
0 
$: 
$: 
Q_ 

/ 
0 @ & 5/6/16 CABLE CHANGES (RFJ 148, 167) 
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14 - 22 

SHEET NUMBER 

23 - 32 67 - 68 69 - 77 78 - 79 80 115 - 117 164 - 165 166- 16 7 1 75 - 1 78 252- 256 260 -271 

160 

5 

100 

5 

3200 

4600 

2400 

300 

100 

5250 

2700 

2700 

400 

350 

560 

10 

138 

45 

6 

271 

109 

20 

1 

2500 

100 

20 

2 

1 

3 

3 

LS 

LS 

LS 

LS 

LS 

LS 

LS 

LS 

LS 

LS 

2 

7 

1 

40 

34 

30 

8 

5 

8 

9 

3 

2 

12 

3 

1 

PARTICIPATION ITEM 
ITEM 

EXT 
01/IMS/BR 02/IMS/BR 

160 625 98100 

5 625 98100 

100 625 98100 

5 625 98100 

3200 625 98100 

4600 625 98100 

2400 625 98100 

300 625 98100 

100 625 98100 

5250 625 98100 

2700 625 98100 

2700 625 98100 

400 625 98100 

350 625 98100 

560 625 98100 

10 625 98100 

138 625 98100 

45 625 98100 

6 625 98100 

271 625 98100 

109 625 98100 

20 625 98100 

1 625 98100 

2500 625 98600 

100 632 30500 

20 632 90400 

2 633 99000 

1 633 99000 

3 633 99000 

3 633 99000 

LS 633 99300 

LS 633 99300 

LS 633 99300 

LS 633 99300 

LS 633 99300 

LS 633 99300 

LS 633 99300 

LS 633 99300 

LS 633 99300 

LS 633 99300 

2 SPECIAL 69098000 

7 SPECIAL 69098000 

1 SPECIAL 69098000 

40 SPECIAL 69098000 

34 SPECIAL 69098000 

30 SPECIAL 69098000 

8 SPECIAL 69098000 

5 SPECIAL 69098000 

8 SPECIAL 69098000 

9 SPECIAL 69098000 

3 SPECIAL 69098000 

2 SPECIAL 69098000 

12 SPECIAL 69098000 

3 SPECIAL 69098000 

1 SPECIAL 69098000 

0 
w 

0 SEE c-

GRAND <tO wo_ 

UNIT DESCRIPTION SHEET 
-"_J Cis: 

TOTAL 
3o:: �u 

NO. 
--' u <t 
u 

160 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 4/0 AWG, RHW-2, LSZH 484 

5 FT LIGHTING, MISC.:4 CONDUCTOR, NO. 14 AWG, RHW-2, LSZH 484 

100 FT LIGHTING, MISC.:6 CONDUCTOR, NO. 12 AWG, RHW-2, LSZH 484 

5 FT LIGHTING, MISC.:6 CONDUCTOR, NO. 14 AWG, RHW-2, LSZH 484 

3200 FT LIGHTING, MISC.:1 CONDUCTOR, 400KCMIL, RHW-2, LSZH 484 

4600 FT LIGHTING, MISC.:1 CONDUCTOR, 500KCMIL, RHW-2, LSZH 484 

2400 FT LIGHTING, MISC.:1 CONDUCTOR, 750KCMIL, RHW-2, LSZH 484 

300 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 12 AWG, RHW-2, LSZH 484 

100 FT LIGHTING, MISC.:2 CONDUCTOR, NO. 12 AWG, CIC 484 

5250 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 14 AWG, CIC 484 

2700 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 8 AWG, CIC 484 

2700 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 6 AWG, CIC 484 

400 FT LIGHTING, MISC.:CABLE 2/C NO. 10 CIC-FPLR (BELDEN, SAFE-T-UNE CABLE OR APPROVED EQUAL) 499 

350 FT LIGHTING, MISC.:CABLE 2/C NO. 12 CIC-FPLR (BELDEN, SAFE-T-UNE CABLE OR APPROVED EQUAL) 499 

560 FT LIGHTING, MISC.:CABLE 2/C NO. 14 CIC-FPLR (BELDEN, SAFE-T-UNE CABLE OR APPROVED EQUAL) 499 
> 

10 FT LIGHTING, MISC.:750 KCMIL MBJ 509 a: 
138 FT LIGHTING, MISC.:750 KCMIL SSBJ 509 <C 
45 FT LIGHTING, MISC.:750 KCMIL GEC CABLE 509 ::?! 
6 FT LIGHTING, MISC.:NO. 8 AWG GEC CABLE 509 ::?! 

271 FT LIGHTING, MISC.:NO. 3/0 AWG SEGC CABLE 509 ::J 
(J) 

109 FT LIGHTING, MISC.:NO. 1/0 AWG SEGC TAP CABLE 509 

20 FT LIGHTING, MISC.:NO. 4 AWG GEC CABLE 509 ...J 
1 FT LIGHTING, MISC.:COPPER BUS BAR 509 <C 

2500 SF LIGHTING, MISC.:FIREPROOFING 446 a: 
100 FT MESSENGER WIRE, MISC.:MESSENGER WIRE, 7 STRANDS, 1/8" DIAMETER WITH ACCESSORIES 511 w 

z 
20 EACH SIGNALIZATION, MISC.:FASTENERS FOR MESSENGER WIRE 511 w 
2 EACH CONTROLLER ITEM, MISC.:CONTROLLER NEMA 1, 4-CHANNEL, 3,280FT RANGE 511 (!J 
1 EACH CONTROLLER ITEM, MISC.:CONTROLLER NEMA 1, 4-CHANNEL, 6,560FT RANGE 511 

3 EACH CONTROLLER ITEM, MISC.:CONTROLLER INTEGRATED BUS MOD-BUS TCP/IP 511 

3 EACH CONTROLLER ITEM, MISC.:CONTROLLER INTERFACE BOX FOR MOD-BUS RS235 MIB-8000 511 

LS CONTROLLER ITEM, MISC.:FIBER OPTIC FIRE DETECTION CONTROLLER SOFTWARE 511 

LS CONTROLLER ITEM, MISC.:TRAINING AND COMMISSIONING 511 

LS CONTROLLER ITEM, MISC.:COMMUNICATION MEDIUM 521 

LS CONTROLLER ITEM, MISC.:MAIN NETWORK CABINET 521 

LS CONTROLLER ITEM, MISC.:MAIN PLC CABINET 521 

LS CONTROLLER ITEM, MISC.:SOUTH PORTAL COMM. RACK 521 

LS CONTROLLER ITEM, MISC.:NORTH PORTAL COMM. RACK 521 

LS CONTROLLER ITEM, MISC.:SCADA PROGRAMMING AND CONFIGURATION PLC/HMI 521 

LS CONTROLLER ITEM, MISC.:DOCUMENTATION SUBMITTALS AND TRAINING 521 

LS CONTROLLER ITEM, MISC.:HMI/PLC (HUMAN MACHINE INTERFACE/PROGRAMMABLE LOGIC CONTROLLER) 521 

TESTING AND COMMISSIONING 

2 EACH MISC.:TRANSFORMER VAULT 427 

7 EACH MISC.:PANELBOARDS 456 

1 EACH MISC.:FIRE ALARM CONTROL PANEL (HONEYWELL, NOTIFIER NFS2-3030 OR APPROVED EQUAL} 499 

40 EACH MISC.:HEAT DETECTOR PANEL (HONEYWELL, NOTIFIER FST-851(A) OR APPROVED EQUAL} 499 

34 EACH MISC.:SMOKE DETECTOR (HONEYWELL, NOTIFIER FSP-851 (A) SERIES OR APPROVED EQUAL} 499 � 
30 EACH MISC.:STROBE LIGHT (HONEYWELL, NOTIFIER SPECTRALERT ADVANCED P2RHKA OR APPROVED EQUAL) 499 

C'? 
0 

8 EACH MISC.:MANUAL PULL STATION (HONEYWELL, NOTIFIER NBG-12 SERIES OR APPROVED EQUAL) 499 ,... 
I 

5 EACH MISC.:DUCT SMOKE DETECTOR (HONEYWELL, NOTIFIER DNR(A) OR APPROVED EQUAL) 499 ,... 
8 EACH MISC.:RELAY MODULE (HONEYWELL, NOTIFIER FRM-1 RELAY MODULE OR APPROVED EQUAL) 499 .,...... 
9 EACH MISC.:DEMOLITION EXHAUST FANS 389 I 

::?! 
3 EACH MISC.:DEMOLITION PLENUM ACOUSTIC PANELS 389 <C 
2 EACH MISC.:DEMOLITION PLENUM SOUND ATTENUATORS 389 J: 

12 EACH MISC.:DEMOLITION TUNNEL ISOLATION DAMPERS 389 

3 EACH MISC.:DEMOLITION PNEUMATIC CONTROL PANEL 389 

1 EACH MISC.:DEMOLITION CARBON MONOXIDE DETECTOR PANEL 389 

@ 5 



SHEET NUMBER PARTICIPATION 
ITEM GRAND 

SEE D 0.... 

ITEM UNIT DESCRIPTION SHEET 
_j :;: 

EXT TOTAL 
a:: u 

14 - 22 23- 32 67-68 69- 77 78- 79 80 115 - 117 164-165 166-167 175-178 25c256 260 -271 01/IMS/BR 02/IMS/BR NO. 

160 160 625 98100 160 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 4/0 AWG, RHW-2, LSZH 484 

5 5 625 98100 5 FT LIGHTING, MISC.:4 CONDUCTOR, NO. 14 AWG, CIC, FPLR 484 

100 100 625 98100 100 FT LIGHTING, MISC.:6 CONDUCTOR, NO. 12 AWG, CIC, FPLR 484 

5 5 625 98100 5 FT LIGHTING, MISC.:6 CONDUCTOR, NO. 14 AWG, CIC, FPLR 484 

3200 3200 625 98100 3200 FT LIGHTING, MISC.:1 CONDUCTOR, 400KCMIL, RHW-2, LSZH ill 484 

4600 4600 625 98100 4600 FT LIGHTING, MISC.:1 CONDUCTOR, 500KCMIL, RHW-2, LSZH 484 

0 2400 2400 625 98100 2400 FT LIGHTING, MISC.:1 CONDUCTOR, 750KCMIL, RHW-2, LSZH 484 

300 300 625 98100 300 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 12 AWG, RHW-2, LSZH 484 

100 100 625 98100 100 FT LIGHTING, MISC.:2 CONDUCTOR, NO. 12 AWG, CIC 484 

5250 5250 625 98100 5250 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 14 AWG, CIC 484 

2700 2700 625 98100 2700 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 8 AWG, CIC 484 

2700 2700 625 98100 2700 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 6 AWG, CIC 484 

10 10 625 98100 10 FT LIGHTING, MISC.:4 CONDUCTOR, NO. 12 AWG, TRAY CABLE' LSZH 484 

1943 1943 625 98100 1943 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 14 AWG, RHW-2, LSZH 484 

0 
2762 2762 625 98100 2762 FT LIGHTING, MISC.:1 CONDUCTOR, NO.2 AWG, RHW-2, LSZH 484 

2213 2213 625 98100 2213 FT LIGHTING, MISC.:1 CONDUCTOR, NO. 1/0 AWG, RHW-2, LSZH 484 > 

122 122 625 98100 122 FT LIGHTING, MISC.:1 CONDUCTOR, NO.8 AWG, TRAY CABLE' LSZH 484 a: 

1330 1330 625 98100 1330 FT LIGHTING, MISC.:2 CONDUCTOR, NO. 16 AWG, BELDEN 1609 484 <C 
1987 1987 625 98100 1987 FT LIGHTING, MISC.:3 CONDUCTOR, NO. 14 AWG, TRAY CABLE' LSZH 484 :E 
400 400 625 98100 400 FT LIGHTING, MISC.:CABLE 2/C NO. 10 CIC-FPLR (BELDEN, SAFE-T-UNE CABLE OR APPROVED EQUAL) 499 :a: 

& 350 350 625 98100 350 FT LIGHTING, MISC.:CABLE 2/C NO. 12 CIC-FPLR (BELDEN, SAFE-T-UNE CABLE OR APPROVED EQUAL) 499 ::::) 
560 560 625 98100 560 FT LIGHTING, MISC.:CABLE 2/C NO. 14 CIC-FPLR (BELDEN, SAFE-T-UNE CABLE OR APPROVED EQUAL) 499 U) 
10 10 625 98100 10 FT LIGHTING, MISC.:750 KCMIL MBJ 509 

138 138 625 98100 138 FT LIGHTING, MISC.:750 KCMIL SSBJ 509 ...J 
45 45 625 98100 45 FT LIGHTING, MISC.:750 KCMIL GEC CABLE 509 <C 
6 6 625 98100 6 FT LIGHTING, MISC.:NO. 8 AWG GEC CABLE 509 a: 

271 271 625 98100 271 FT LIGHTING, MISC.:NO. 3/0 AWG SEGC CABLE 509 w 
109 109 625 98100 109 FT LIGHTING, MISC.:NO. 1/0 AWG SEGC TAP CABLE 509 z 
20 20 625 98100 20 FT LIGHTING, MISC.:NO. 4 AWG GEC CABLE 509 w 

(',J 
0 
CXJ 

1 1 625 98100 1 FT LIGHTING, MISC.:COPPER BUS BAR 509 
CJ 

2500 2500 625 98600 2500 SF LIGHTING, MISC.:FIREPROOFING 446 
I' 
'<:)- 100 100 632 30500 100 FT MESSENGER WIRE, MISC.:MESSENGER WIRE, 7 STRANDS, 1/8" DIAMETER WITH ACCESSORIES 511 
w 
0::: 
o_ 

20 20 632 90400 20 EACH SIGNALIZATION, MISC.:FASTENERS FOR MESSENGER WIRE 511 

2 2 633 99000 2 EACH CONTROLLER ITEM, MISC.:CONTROLLER NEMA 1, 4-CHANNEL, 3,280FT RANGE 511 

:2' 1 1 633 99000 1 EACH CONTROLLER ITEM, MISC.:CONTROLLER NEMA 1, 4-CHANNEL, 6,560FT RANGE 511 
<( 

3 3 633 99000 3 EACH CONTROLLER ITEM, MISC.:CONTROLLER INTEGRATED BUS MOD-BUS TCP/IP 511 
(',J 

'::I 3 3 633 99000 3 EACH CONTROLLER ITEM, MISC.:CONTROLLER INTERFACE BOX FOR MOD-BUS RS235 MIB-8000 511 
'<:)-
L() 

S2 LS LS 633 99300 LS CONTROLLER ITEM, MISC.: FIBER OPTIC FIRE DETECTION CONTROLLER SOFTWARE 511 
<D 

0 
(',J 
....... 

LS LS 633 99300 LS CONTROLLER ITEM, MISC.:TRAINING AND COMMISSIONING 511 

LS LS 633 99300 LS CONTROLLER ITEM, MISC.:COMMUNICATION MEDIUM 521 
I' 

:::::: 
L() 

LS LS 633 99300 LS CONTROLLER ITEM, MISC.:MAIN NETWORK CABINET 521 

LS LS 633 99300 LS CONTROLLER ITEM, MISC.:MAIN PLC CABINET 521 

c 
01 LS LS 633 99300 LS CONTROLLER ITEM, MISC.:SOUTH PORTAL COMM. RACK 521 

0 
� 
I' 
0 
0 

LS LS 633 99300 LS CONTROLLER ITEM, MISC.:NORTH PORTAL COMM. RACK 521 

LS LS 633 99300 LS CONTROLLER ITEM, MISC.:SCADA PROGRAMMING AND CONFIGURATION PLC/HMI 521 
(_') 
(_') 
CXJ 
<D 
(',J 

LS LS 633 99300 LS CONTROLLER ITEM, MISC.:DOCUMENTATION SUBMITTALS AND TRAINING 521 

LS LS 633 99300 LS CONTROLLER ITEM, MISC.:HMI/PLC (HUMAN MACHINE INTERFACE/PROGRAMMABLE LOGIC CONTROLLER) 521 
I' 
CXJ TESTING AND COMMISSIONING 
/ 
'<:)-
CXJ 
CXJ 
(',J 
I' 

E 
TI 
/ 
(',J 

0 
0 
CXJ 
I' 
'<:)-

2 2 SPECIAL 69098000 2 EACH MISC.:TRANSFORMER VAULT 427 
IIQ' 

7 7 SPECIAL 69098000 7 EACH MISC.:PANELBOARDS 456 
C"') 

1 1 SPECIAL 69098000 1 EACH MISC.:FIRE ALARM CONTROL PANEL (HONEYWELL, NOTIFIER NFS2-3030 OR APPROVED EQUAL) 499 0 

40 40 SPECIAL 69098000 40 EACH MISC.:HEAT DETECTOR PANEL (HONEYWELL, NOTIFIER FST-851(A) OR APPROVED EQUAL) 499 ,.. 

I 

34 34 SPECIAL 69098000 34 EACH MISC.:SMOKE DETECTOR (HONEYWELL, NOTIFIER FSP-851 (A) SERIES OR APPROVED EQUAL) 499 ,.. 

....... 
� 
Q_ 

::::: 
0 

30 30 SPECIAL 69098000 30 EACH MISC.:STROBE LIGHT (HONEYWELL, NOTIFIER SPECTRALERT ADVANCED P2RHKA OR APPROVED EQUAL) 499 I 

8 8 SPECIAL 69098000 8 EACH MISC.:MANUAL PULL STATION (HONEYWELL, NOTIFIER NBG-12 SERIES OR APPROVED EQUAL) 499 :E 
E 
(J) 5 5 SPECIAL 69098000 5 EACH MISC.:DUCT SMOKE DETECTOR (HONEYWELL, NOTIFIER DNR(A) OR APPROVED EQUAL) 499 <C 
� 
(J) 

8 8 SPECIAL 69098000 8 EACH MISC.:RELAY MODULE (HONEYWELL, NOTIFIER FRM-1 RELAY MODULE OR APPROVED EQUAL) 499 ::::t 
/ 

E 9 9 SPECIAL 69098000 9 EACH MISC.:DEMOLITION EXHAUST FANS 389 
E 

_r: 

/ 
01 3 3 SPECIAL 69098000 3 EACH MISC.:DEMOLITION PLENUM ACOUSTIC PANELS 389 
c 

t 
0 
$: 
$: 
Q_ 

/ 

0 

2 2 SPECIAL 69098000 2 EACH MISC.:DEMOLITION PLENUM SOUND ATTENUATORS 389 

12 12 SPECIAL 69098000 12 EACH MISC.:DEMOLITION TUNNEL ISOLATION DAMPERS 389 

@ & 5/6/16 CABLE CHANGES (RFJ 148, 167) 3 3 SPECIAL 69098000 3 EACH MISC.:DEMOLITION PNEUMATIC CONTROL PANEL 389 5 
NO. DATE REVISION DESCRIPTION 1 1 SPECIAL 69098000 1 EACH MISC.:DEMOLITION CARBON MONOXIDE DETECTOR PANEL 389 
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14 - 22 

150 

440 

3 

3 

3 

3 

1 

23 - 32 

150 

4000 

14927 

9 

12 

LS 

18 

12 

2552 

65 

317 

329 

6 

0.07 

0.11 

8.24 

19102 

52 

1021 

10402 

1029 

2055 

LS 

SHEET NUMBER 

67 - 68 69 - 77 78- 79 80 1 15 - 117 164- 165 166- 167 175- 178 194- 197 

PARTICIPATION ITEM 
ITEM 

EXT 267 -271 01/IMS/BR 02/IMS/BR 

LS LS SPECIAL 69098400 

LS LS SPECIAL 69098400 

LS LS SPECIAL 69098400 

LS LS SPECIAL 69098400 

LS LS SPECIAL 69098400 

LS LS SPECIAL 69098400 

LS LS SPECIAL 69098400 

LS LS SPECIAL 69098400 

LS LS SPECIAL 69098400 

LS LS SPECIAL 69098400 

LS LS SPECIAL 69098400 

LS LS SPECIAL 69098400 

LS LS SPECIAL 69098400 

LS LS SPECIAL 69098400 

8572 8572 804 98000 

1468 1468 804 98100 

150 511 71100 

150 254 01000 

4440 614 11110 

14927 614 11630 

9 614 12336 

12 614 12410 

LS 614 12420 

18 614 12470 

12 614 12484 

2552 614 12800 

65 614 13000 

317 614 13300 

329 614 13350 

3 614 18000 

3 614 18000 

3 614 18000 

3 614 18000 

1 614 18000 

6 614 18601 

0.07 614 20200 

0.11 614 21200 

8.24 614 22200 

19102 614 23400 

52 614 26400 

1021 614 98100 

10402 622 41000 

1029 622 41020 

2055 SPECIAL 69013000 

1 632 90400 

1 632 90400 

LS 614 11000 

LS 623 10000 

LS 624 10000 

0 
w 

0 SEE c-

GRAND <tO wo_ 

UNIT DESCRIPTION SHEET 
-"_J Cis: 

TOTAL 
3o:: �u 

NO. 
--' u <t 
u 

LS MISC.:FIRE ALARM -TRAINING AND COMMISSIONING 499 

LS MISC.:ELECTRICAL DEMOLITION 463 

LS MISC.:PENETRATION FIRESTOPPING 440 

LS MISC.:ELECTRICAL AS-BUlL T DRAWINGS 427 

LS MISC.:ELECTRICAL TESTING AND COMMISSIONING 436 

LS MISC.:PROTECTIVE COORDINATION AND ARC FLASH STUDY 448 

LS MISC.:AXIAL FANS 354 

LS MISC.:FAN DUCT WORK TRANSITIONS 368 

LS MISC.:SOUND ATTENUATORS 364 

LS MISC.:FAN ISOLATION DAMPERS 362 

LS MISC.:SOUTHBOUND TUNNEL ISOLATION DAMPERS 362 

LS MISC.:TESTING, ADJUSTING, AND BALANCING 388 

LS MISC.:PLUMBING SYSTEM 373 

LS MISC.:HVAC SYSTEM 380 

8572 FT FIBER OPTIC CABLE, MISC.:FIBER OPTIC SENSOR CABLE, TYPE PFS 654 MF 511 
> 

1468 EACH FIBER OPTIC CABLE, MISC.:FIBER OPTIC CABLE INSULATED STANDOFF EVERY 5FT 511 a: 
<C 

STRUCTURE REPAIR (HAM-71-0159) ::?! 
150 CY CONCRETE, MISC.: FULL DEPTH DECK REPAIRS HAM-71-0159 20A ::?! 

::J 
MAINTENANCE OF TRAFFIC (J) 

150 SY PAVEMENT PLANING, ASPHALT CONCRETE 29 

4440 HOUR LAW ENFORCEMENT OFFICER WITH PATROL CAR FOR ASSISTANCE 30 ...J 
14927 FT INCREASED BARRIER DELINEATION 29 <C 

9 EACH WORK ZONE IMPACT ATTENUATOR (UNIDIRECTIONAL) a: 
12 EACH SPEED ZONE AHEAD SYMBOL SIGN 28 w 

z 
LS DETOUR SIGNING w 
18 EACH WORK ZONE SPEED LIMIT SIGN 28 (!J 
12 EACH WORK ZONE INCREASED PENAL TIES SIGN 28 

2552 EACH WORK ZONE RAISED PAVEMENT MARKER 30 

65 CY ASPHALT CONCRETE FOR MAINTAINING TRAFFIC 

317 EACH BARRIER REFLECTOR, TYPE B 29 

329 EACH OBJECT MARKER, ONE WAY 29 

3 EACH MAINTAINING TRAFFIC, MISC.: FULL DEPTH REPAIR MOT (1 LANE INTERSTATE CLOSURE) 20A 

3 EACH MAINTAINING TRAFFIC, MISC.: FULL DEPTH REPAIR MOT (2 LANE INTERSTATE CLOSURE) 20A 

3 EACH MAINTAINING TRAFFIC, MISC.: FULL DEPTH REPAIR MOT (RAMP CLOSURE) 20A 

3 EACH MAINTAINING TRAFFIC, MISC.: FULL DEPTH REPAIR MOT (LOCAL ROAD CLOSURE) 20A 

1 EACH MAINTAINING TRAFFIC, MISC.: FULL DEPTH REPAIR MOT (FULL INTERSTATE CLOSURE) 20A 

6 SNMT PORTABLE CHANGEABLE MESSAGE SIGN, AS PER PLAN 29 

0.07 MILE WORK ZONE LANE LINE, CLASS I, 740.06, TYPE I 

0.11 MILE WORK ZONE CENTER LINE, CLASS I ,  740.06, TYPE I (DOUBLE SOLID} 

8.24 MILE WORK ZONE EDGE LINE, CLASS I, 740.06, TYPE I 

19102 FT WORK ZONE CHANNELIZING LINE, CLASS I, 740.06, TYPE I 

52 FT WORK ZONE STOP LINE, CLASS I, 740.06, TYPE I 

1021 FT WORK ZONE PAVEMENT MARKING, MISC.:CHEVRON MARKING, CLASS I ,  740.06, TYPE I 

� 
10402 FT PORTABLE BARRIER, 32" C'? 
1029 FT PORTABLE BARRIER, 32", BRIDGE MOUNTED 0 

2055 FT RUMBLE STRIPS 30 ,... 
I 

1 EACH SIGNALIZATION, MISC.: PORTABLE HIGHWAY ADVISORY RADIO (HAR) 30 ,... 
1 EACH SIGNALIZATION, MISC.: COMA MODEM, FURNISH ONLY 30 .,...... 

I 

INCIDENTALS ::?! 
LS MAINTAINING TRAFFIC <C 
LS CONSTRUCTION LAYOUT STAKES AND SURVEYING J: 
LS MOBILIZATION 

@ 5 
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ITEM NO. 202 5 1 0  622 622 
D D... 

0 w z  c o  _j :;: _J :::s a:: u 
::::i � D... Z � z :::c ...J 

0 c !::: � � ffi  w_ o:: :::5 
z w :s; w 0:: 0... ffi f2 o... 0 > U) � l- !:!:! Ul  - z o:: w 0 0:: - w z u :2: � 0 ::::> O:: <( � � 0.. STATION LENGTH WIDTH AREA w o z o 0:: -

I- z LOCATION SIDE 0:: I · 0:: <( C  [C - Ul  w w � ...J � "' I:C W w W <( 
w o... I- "' -w c::: _J w � w � C I w � s: o:: tiJ � 0:: 0 � fJ) u.. o :::c 0:: - o :::c � Cl �  o w w z o... z o c::: 0 o 9 o z z O Ul  0 <( 

0 FROM TO FT FT SO FT SO FT EACH FT EACH 

RAMP E UNIT 1 0  

86 1 27+1 0.59 1 27+25.59 LT 1 5.00 3.42 51 .30 20 1 

86 1 27+25.59 1 27+33.26 LT 7.67 3.42 26.23 8 -
86 1 27+33.26 1 27+48.26 LT 1 5.00 3.42 51 .30 20 1 ...J 
86 1 27+48.26 1 27+57.94 LT 9.68 3.42 33. 1 1  1 0  w 
86 1 27+1 0.38 1 27+25.38 RT 1 5.00 2.33 34.95 20 1 z 
86 1 27+25.38 1 27+26.79 RT 1 .41 2.33 3.29 2 z 
86 1 27+26.79 1 27+41 .79 RT 1 5.00 2.33 34.95 20 1 ::::) 

0 86 1 27+41 .79 1 27+57.97 RT 1 6. 1 8  2.33 37.70 1 7  1-
86 1 27+1 0.38 1 27+57.97 RT 47.59 2.33 1 1 0.88 -

UNIT 1 1  

86 1 27+57.94 1 28+05.98 LT 48.04 3.42 1 64.30 49 > 
86 1 27+57.97 1 28+05.99 RT 48.02 2.33 1 1 1 .89 49 a: 

UNIT 1 2  <C 
86 1 28+05.98 1 28+38.99 LT 33.01 3.42 1 1 2.89 34 ::i 
86 1 28+38.99 1 28+53.99 LT 1 5.00 3.42 51 .30 20 1 ::i 
86 1 28+05.98 1 28+09.45 RT 3.47 2.33 8.09 4 ::::) 
86 1 28+09.45 1 28+24.45 RT 1 5.00 2.33 34.95 1 8  1 en 
86 1 28+24.45 1 28+26.61 RT 2. 1 6  2.33 5.03 3 m 
86 1 28+26.61 1 28+53.99 RT 27.38 2.33 63.80 36 1 ::::) 

UNIT 1 3  en 
86 1 28+53.99 1 28+68.99 LT 1 5.00 3.42 51 .30 20 1 

0 
['.. 

;::!: (() 

86 1 28+68.99 1 29+01 .99 LT 33.00 3.42 1 1 2.86 33 > 
86 1 28+53.99 1 28+68.99 RT 1 5.00 2.33 34.95 20 1 

86 1 28+68.99 1 29+01 .99 RT 33.00 2.33 76.89 33 <C 
UNIT 1 4  3: 

z 
>-

86 1 29+01 .99 1 29+49.99 LT 48.00 3.42 1 64 . 16  48 c 
I- 86 1 29+01 .99 1 29+09.62 RT 7.63 2.33 1 7.78 8 <C 
2 
<( 

n '0 
Ol 

86 1 29+09.62 1 29+24.62 RT 1 5.00 2.33 34.95 1 8  1 0 
86 1 29+24.62 1 29+26.78 RT 2. 1 6  2.33 5.03 3 a: 
86 1 29+26.78 1 29+41 .78 RT 1 5.00 2.33 34.95 20 1 

86 1 29+41 .78 1 29+49.99 RT 8.21 2.33 1 9. 1 3  9 
n 

$2 UNIT 1 5  

L[) 86 1 29+49.99 1 29+82.99 LT 33.00 3.42 1 1 2.86 33 

0 86 1 29+82.99 1 29+97.99 LT 1 5.00 3.42 51 .30 20 1 
N 

� 86 1 29+49.99 1 29+82.99 RT 33.00 2.33 76.89 33 
" 
N 86 1 29+82.99 1 29+97.99 RT 1 5.00 2.33 34.95 20 1 

UNIT 1 6  
c 
Ol 

86 1 29+97.99 1 30+1 2.99 LT 1 5.00 3.42 51 .30 20 1 

0 � 
-.;!-

86 1 30+1 2.99 1 30+45.99 LT 33.00 3.42 1 1 2.86 33 
0 
0 

86 1 29+97.99 1 30+24.92 RT 26.93 2.33 62.75 36 1 
(f) 
(_) 86 1 30+24.92 1 30+27.08 RT 2. 1 6  2.33 5.03 3 
ro (() 86 1 30+27.08 1 30+42.08 RT 1 5.00 2.33 34.95 20 1 
N 
['.. 86 1 30+42.08 1 30+45.99 RT 3.91 2.33 9.1 1 4 
ro 
/ 
-.;!-

UNIT 1 7  
ro 
ro 
N 
['.. 

UJ E 

86 1 30+45.99 1 30+93.99 LT 48.00 3.42 1 64 . 16  48 IIQ' 
86 1 30+45.99 1 30+93.99 RT 48.00 2.33 1 1 1 .84 48 C"') 

UNIT 1 8  0 
u 
/ 

0 0 
['.. 
-.;!-

86 1 30+93.99 131 +26.99 LT 33.00 3.42 1 1 2.86 33 
,.. 

I 
86 131 +26.99 131 +41 .99 LT 1 5.00 3.42 51 .30 1 8  1 ,.. 

;g 
>-

2 
0 

86 1 30+93.98 131 +04.73 RT 1 0.75 2.33 25.05 1 1  ....... 
86 131 +04.73 131 +19.73 RT 1 5.00 2.33 34.95 1 8  1 

I 

86 1 3 1 + 1 9.73 131 +21 .89 RT 2. 1 6  2.33 5.03 3 ::i 
E 
(J) 86 1 3 1 +21 .89 131 +41 .99 RT 20. 1 0  2.33 46.83 30 1 <C 
� 
(J) ::::t 

/ E E 
_r: 
/ 
Ol 
c 

t 
0 
$: 
$: 
Q_ 

/ 0 @ SU BTOTAL 1 0 414 559 1 9  5 



ITEM NO. 202 202 5 1 0  622 622 622 
0 � D D... 
UJ UJ Z o ci  _j :;: 
> (.) ...J <( UJ a:: u 
0 ::::i C) ...J a.. Z � z  :::c ...J z a.. en 

0 :::!: !::: � (j) � <( UJ- � :::5 Cl UJ 
z UJ � $: UJ _ UJ z ffi � o... � D... 0 > � en � l- !:!:! en  0 - z �  w 0 UJ E z  � - UJ z u ::2: 0:: � 0 ::::> � <( � � a.. STATION LENGTH WIDTH AREA UJ o z o � - en ::s I- z � <( Cl Ill - en LOCATION SIDE � <( 

:::c - � lll UJ � a.. UJ UJ <(  w w � CJ ...J � Cl UJ O... I- (.!) -w c:: ...J UJ UJ �  tiJ � I- UJ � Cl I w � I- $: � � � 0 � (J') u.. UJ o :::c � - UJ (J :::c � � Cl � (J UJ w (.) z a.. 0:: z o c:: z 0 o 9  � o z 
0 z o en  <( (.) <( 
(.) CJ 

0 FROM TO FT FT SQ FT SQ FT FT EACH FT EACH EACH 

RAMP E UNIT 1 9  

87 CONT'D 1 31 +41 .99 1 3 1 +48.76 LT 6.77 3.42 23. 1 5  7 

87 1 3 1 +48.76 1 31 +63.76 LT 1 5.00 3.42 51 .30 20 1 -
87 1 31 +63.76 1 31 +87.96 LT 24.20 3.42 82.76 25 ...J 
87 1 3 1 +41 .99 1 3 1 +48.76 RT 6.77 2.33 1 5.77 7 w 
87 1 3 1 +48.76 1 31 +63.76 RT 1 5.00 2.33 34.95 20 1 z 
87 1 31 +63.76 1 31 +87.98 RT 24.22 2.33 56.43 25 z 

UNIT 20 ::::) 
0 87 1 31 +87.96 1 32+34.1 7  LT 46.21 3.42 1 58.04 47 1-

87 1 31 +87.98 1 32+09.81 RT 21 .83 2.33 50.86 22 -
87 1 32+09.81 1 32+24.81 RT 1 5.00 2.33 34.95 1 8  1 

87 1 32+24.81 1 32+26.97 RT 2 . 1 6  2.33 5.03 3 > 
87 1 32+26.97 1 32+41 .97 RT 1 5.00 20 1 a: 
87 1 32+26.97 1 32+33.98 RT 7.01 2.33 1 6.33 <C 

UNIT 21  ::i 
87 1 32+34 . 1 7  1 32+80.01 LT 45.84 3.42 1 56.77 46 ::i 
87 1 32+33.99 1 32+41 .97 RT 7.98 2.33 1 8.59 ::::) 
87 1 32+41 .97 1 32+79.99 RT 38.02 2.33 88.59 39 en 

UNIT 22 m 
87 1 32+80.01 1 33+1 0.97 LT 30.96 3.42 1 05.88 31 ::::) 
87 1 33+1 0 .97 1 33+25.97 LT 1 5.00 3.42 51 .30 20 1 en 
87 1 32+79.98 1 32+99.66 RT 1 9.68 2.33 45.85 20 

0 
1'-
'<t ;;:; 

87 1 32+99.66 1 33+1 4.66 RT 1 5.00 2.33 34.95 1 8  1 > 
87 1 33+14.66 1 33+1 6.82 RT 2 . 1 6  2.33 5.03 3 

87 1 33+1 6.82 1 33+25.98 RT 9 . 16  2.33 21 .34 20 1 <C 
UNIT 23 3: 

z 
>-

87 1 33+25.97 1 33+40.97 LT 1 5.00 3.42 51 .30 20 1 c 
1- 87 1 33+40.97 1 33+75.98 LT 35.01 3.42 1 1 9.73 36 <C 
::;;: 
<( 

1'-

87 1 33+25.98 1 33+40.98 RT 1 5.00 2.33 34.95 20 1 0 
87 1 33+40.98 1 33+75.98 RT 35.00 2.33 81 .55 35 a: 

UNIT 24 "' r:.:. 87 1 33+75.98 1 34+1 0.99 LT 35.01 3.42 1 1 9.73 36 "' 
$2 87 1 34+1 0 .99 1 34+25.99 LT 1 5.00 3.42 51 .30 20 1 

L() 
87 1 33+75.98 1 34+00.1 7  RT 24. 1 9  2.33 56.36 25 

0 87 1 34+00.1 7 1 34+ 1 5 . 1 7  RT 1 5.00 2.33 34.95 1 8  1 
N ;::,o 87 1 34+ 1 5 . 1 7  1 34+1 7.33 RT 2 . 1 6  2.33 5.03 3 " 
N 

87 1 34+1 7.33 1 34+25.99 RT 8.66 2.33 20. 1 8  20 1 

UNIT 25 

c 87 1 34+25.99 1 34+40.99 LT 1 5.00 3.42 51 .30 20 1 
(J"\ 0 ':: 

<D 
87 1 34+40.99 1 34+75.98 LT 34.99 3.42 1 1 9.67 35 

0 
0 

87 1 34+25.99 1 34+40.99 RT 1 5.00 2.33 34.95 20 1 
(f) 
(_) 87 1 34+40.99 1 34+75.98 RT 34.99 2.33 81 .53 35 
ro 
<D UNIT 26 
N 
1'- 87 1 34+75.98 1 35+1 4.58 LT 38.60 3.42 1 32.01 39 
ro 
/ 
'<t 

87 1 35+14.58 1 35+29.58 LT 1 5.00 3.42 51 .30 1 8  1 
ro 
ro 
N 
1'-

UJ E 

87 1 35+29.58 1 35+33.58 LT 4.00 3.42 1 3.68 4 IIQ' 
87 1 35+33.58 1 35+48.58 LT 1 5.00 3.42 51 .30 20 1 C"') 157 81  1 35+49.59 1 35+56.59 LT 7.00 7 1 0 

u 
/ 

0 0 
1'-
'<t 

87 1 34+75.98 1 35+05.06 RT 29.08 2.33 67.76 30 
,.. 

I 
87 1 35+05.06 1 35+20.06 RT 1 5.00 2.33 34.95 1 8  1 ,.. 

;g 
>-

2 
0 

87 1 35+20.06 1 35+22.22 RT 2 . 1 6  2.33 5.03 3 ....... 
87 1 35+22.22 1 35+37.22 RT 1 5.00 2.33 34.95 20 1 I 

87 1 35+37.22 1 35+48.1 0  RT 1 0.88 2.33 25.35 1 1  ::i 
E 
(J) 87 1 35+48 . 1 0  1 35+63.1 0  RT 1 5.00 2.33 34.95 20 1 <C 
� 
(J) 

157 82 1 35+63.50 1 35+83.50 RT 20.00 20 1 ::::t 
/ E E 
_r: 
/ 
(J"\ 
c 

t 
0 
$: 
$: 
Q_ 

/ 0 @ SU BTOTAL 2 0 27 370 567 2 1 9  5 



ITEM NO. 202 

0 0 
z UJ 

0 > w 0 z ::2: u STATION LENGTH WIDTH AREA UJ I- z LOCATION SIDE � w w � w c:: ...J I � w (J') u.. w c:: 
0 FROM TO FT FT SQ FT SQ FT 

81  GR1 I .R.-71 NB 1 22+26.00 1 22+98.00 RT 72.00 

UNIT 1 0  

157 B3 1 26+90.40 1 27+1 0.40 LT 20.00 

82 1 27+1 0 .36 1 27+25.36 LT 1 5.00 3.42 51 .30 

82 1 27+25.36 1 27+26.19  LT 0.83 3.42 2.84 

82 1 27+26 . 1 9  1 27+41 . 1 9  LT 1 5.00 3.42 51 .30 

82 1 27+41 . 1 9  1 27+57.97 LT 1 6.78 3.42 57.39 

82 1 27+1 0 .36 1 27+57.97 LT 47.61 3.42 1 62.83 

0 82 1 27+1 0 .45 1 27+25.45 RT 1 5.00 3.25 48.75 

82 1 27+25.45 1 27+27.12  RT 1 .67 3.25 5.43 

82 1 27+27.1 2  1 27+42.12  RT 1 5.00 3.25 48.75 

82 1 27+42.12  1 27+58.02 RT 1 5.90 3.25 51 .67 

UNIT 1 1  

82 1 27+58.00 1 28+06.00 LT 48.00 3.42 1 64. 1 6  

8 2  1 27+58.00 1 28+06.00 RT 48.00 3.25 1 56.00 

UNIT 1 2  

8 2  1 28+06.00 1 28+08.95 LT 2.95 3.42 1 0.09 

82 1 28+08.95 1 28+23.95 LT 1 5.00 3.42 51 .30 

82 1 28+23.95 1 28+26. 1 1  LT 2 . 1 6  3.42 7.39 

82 1 28+26. 1 1  1 28+53.99 LT 27.88 3.42 95.35 

82 1 28+06.00 1 28+38.99 RT 32.99 3.25 1 07.22 

82 1 28+38.99 1 28+53.99 RT 1 5.00 3.25 48.75 

UNIT 1 3  

82 1 28+53.99 1 28+68.99 LT 1 5.00 3.42 51 .30 

0 82 1 28+68.99 1 29+01 .98 LT 32.99 3.42 1 1 2.83 
I'-"<;!-
;!) 
z 

82 1 28+53.99 1 28+68.99 RT 1 5.00 3.25 48.75 

82 1 28+68.99 1 29+01 .98 RT 32.99 3.25 1 07.22 
>-
I- UNIT 14  

82 1 29+01 .99 1 29+09.12 LT 7 . 1 3  3.42 24.38 
2 
<( 82 1 29+09.1 2  1 29+24.12 LT 1 5.00 3.42 51 .30 

m 82 1 29+24.12 1 29+26.28 LT 2 . 1 6  3.42 7.39 
r<) 

82 1 29+26.28 1 29+41 .28 LT 1 5.00 3.42 51 .30 
"<;!-

$2 82 1 29+41 .28 1 29+49.99 LT 8.71 3.42 29.79 

L[) 82 1 29+01 .98 1 29+49.98 RT 48.00 3.25 1 56.00 

0 UNIT 1 5  
N 

� 82 1 29+49.99 1 29+82.99 LT 33.00 3.42 1 1 2.86 
" 
N 82 1 29+82.99 1 29+97.99 LT 1 5.00 3.42 51 .30 

82 1 29+49.98 1 29+82.99 RT 33.01 3.25 1 07.28 
c 82 1 29+82.99 1 29+97.99 RT 1 5.00 3.25 48.75 
0"> 0 u r-.: UNIT 1 6  

0 
0 

82 1 29+97.99 1 30+24.42 LT 26.43 3.42 90.39 
(f) 
(_) 82 1 30+24.42 1 30+26.58 LT 2 . 1 6  3.42 7.39 
ro 
(0 82 1 30+26.58 1 30+41 .58 LT 1 5.00 3.42 51 .30 
N 
I'- 82 1 30+41 .58 1 30+45.98 LT 4.40 3.42 1 5.05 
ro 
/ 
"<;!-

82 1 29+97.98 1 30+1 2.98 RT 1 5.00 3.25 48.75 
ro 
ro 82 1 30+12 .98 1 30+45.98 RT 33.00 3.25 1 07.25 
N 
I'- UNIT 1 7  

UJ E 82 1 30+45.98 1 30+93.98 LT 48.00 3.42 1 64. 1 6  
u 
/ 82 1 30+45.98 1 30+93.98 RT 48.00 3.25 1 56.00 

0 0 
I'-
"<;!-

UNIT 1 8  

;g 82 1 30+93.98 1 31 +04.22 LT 1 0.24 3.42 35.02 
>-

2 
0 

82 131 +04.22 1 31 +1 9.22 LT 1 5.00 3.42 51 .30 

82 1 3 1 +1 9.22 1 3 1 +21 .38 LT 2 . 1 6  3.42 7.39 
E 
(J) 82 1 31 +21 .38 1 3 1 +41 .98 LT 20.60 3.42 70.45 
� 
(J) 

82 1 30+93.98 1 31 +26.98 RT 33.00 3.25 1 07.25 
/ E 82 1 31 +26.98 1 3 1 +41 .98 RT 1 5.00 3.25 48.75 
E 

_r: 
/ 
0"> 
c 

t 
0 
$: 
$: 
Q_ 

/ SUBTOTAL 3 0 
0 

202 5 1 0  606 
0 z UJ > (.) C) 
0 ::::i 00 :::!: :::c ...J UJ UJ !::: � 0 � $: UJ � � en � l- w en UJ - C) 
0:: � 0 ::::> � ::2:  o z o � <( UJ <( :::c - � !D o._  ID ....1 � (9 - >-UJ �  :::! I-UJ $: � � I-UJ o :::c 0 � 0 � (.) � 
z 0 <( 
0 z ::::> 
(.) C) 
FT EACH FT 

1 00 

20 
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20 

20 

20 

20 

38 

20 

20 

20 

20 

1 8  

20 

20 

38 

1 8  

20 

20 

32 

20 

20 424 1 00 

606 

� UJ 
� <( <( UJ ID a. 
>=" � 
....J en !D C) iti ::2:  en -
en z <( C)  
� 00  O UJ :c O  
(.) z <( 
EACH 

1 

1 

606 

...J � N 
� � 
ffi � 
I- -
w >-
C) ...J 
o lD  - ::2: � UJ a:� en 
en en 
C) <( ::2: 
EACH 

2 

2 

622 622 622 

� D D... UJ Z o ci"  
_j :;: ...J <( UJ a:: u C) ...J a. Z � z  z a. en UJ- � :::5 00 � <( _ UJ z ffi f2 o._ � o._ !:!:! en  0 - z �  

E z  � - UJ � <( � � a.  � - en :::s <( 0 ED . en ID UJ � a. UJ UJ <( 
UJ o._ I- C) -

UJ � o 
tiJ � I-

� � 0 � � - UJ (J :::c � (J UJ 
z a. 0:: z o 
o 9  � o z <( (.) <( o en  ID 

FT EACH EACH 

1 -
1 ...J 

1 w 
1 z 

1 7  z 
::::) 

1 1-
2 -

1 

1 6  > 
a: 

48 <C 
48 ::i 

::i 
3 ::::) 

1 en 
3 m 

1 ::::) 
33 en 

1 

> 
1 

33 <C 
1 3: 

33 c 
<C 
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a: 
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ITEM NO. 202 202 5 1 0  622 622 622 
0 � D D... 
UJ UJ Z o ci  _j :;: 
> (.) ...J <( UJ a:: u 
0 ::::i C) ...J a.. Z � z  :::c ...J z a.. en 

0 :::!: !::: � (j) � <( UJ- � :::5 0 UJ 
z UJ � $: UJ _ UJ z ffi � o... � D... 0 > � en � l- !:!:! en  0 - z �  w 0 UJ E z  � - UJ z u ::2: 0:: � 0 ::::> � <( � � a.. STATION LENGTH WIDTH AREA UJ o z o � - en ::s I- z � <( 0 Ill - en LOCATION SIDE � <( 

:::c - � lll UJ � a.. UJ UJ <(  w w � CJ ...J � Cl UJ O... I- (.!) -w c:: ...J UJ UJ �  tiJ � I- UJ � Cl I w � I- $: � � � 0 � (J') u.. UJ o :::c � - UJ (J :::c � � Cl � (J UJ w (.) z a.. 0:: z o c:: z 0 o 9  � o z 
0 z o en  <( (.) <( 
(.) CJ 

0 FROM TO FT FT SQ FT SQ FT FT EACH FT EACH EACH 

I .R.-71 NB UNIT 1 9  

83 CONT'D 1 31 +41 .98 1 3 1 +48.76 LT 6.78 3.42 23. 1 9  7 

83 1 3 1 +48.76 1 31 +63.76 LT 1 5.00 3.42 51 .30 1 8  1 -
83 1 31 +63.76 1 31 +87.98 LT 24.22 3.42 82.83 25 ...J 
83 1 3 1 +41 .98 1 31 +56.98 RT 1 5.00 3.25 48.75 20 1 w 
83 1 31 +56.98 1 31 +88.01 RT 31 .03 3.25 1 00.85 32 z 

UNIT 20 z 
83 1 31 +87.98 1 32+09.31 LT 21 .33 3.42 72.95 22 ::::) 

0 83 1 32+09.31 1 32+24.31 LT 1 5.00 3.42 51 .30 20 1 1-
83 1 32+24.31 1 32+26.47 LT 2 . 1 6  3.42 7.39 3 -
83 1 32+26.47 1 32+41 .47 LT 1 5.00 1 8  1 

83 1 32+26.47 1 32+33.98 LT 7.51 3.42 25.68 > 
83 1 31 +88.01 1 32+33.98 RT 45.97 3.25 149.40 46 a: 

UNIT 21  <C 
83 1 32+33.98 1 32+41 .47 LT 7.49 3.42 25.62 ::i 
83 1 32+41 .47 1 32+79.98 LT 38.51 3.42 131 .70 39 ::i 
83 1 32+33.98 1 32+79.98 RT 46.00 3.25 149.50 46 ::::) 

UNIT 22 en 
83 1 32+79.98 1 32+99.1 6  LT 1 9 . 1 8  3.42 65.60 20 m 
83 1 32+99.1 6  1 33+1 4.16 LT 1 5.00 3.42 51 .30 20 1 ::::) 
83 1 33+14 . 1 6  1 33+1 6.32 LT 2 . 1 6  3.42 7.39 3 en 
83 1 33+1 6.32 1 33+25.98 LT 9.66 3.42 33.04 20 1 

0 
I' 

:"!: (() 

83 1 32+79.98 1 33+1 1 .00 RT 31 .02 3.25 1 00.82 32 > 
83 1 33+1 1 .00 1 33+26.00 RT 1 5.00 3.25 48.75 20 1 

UNIT 23 <C 
83 1 33+26.00 1 33+41 .00 LT 1 5.00 3.42 51 .30 20 1 3: 

z 
>-

83 1 33+41 .00 1 33+75.99 LT 34.99 3.42 1 1 9.67 35 c 
1- 83 1 33+26.00 1 33+41 .00 RT 1 5.00 3.25 48.75 20 1 <C 
:2 
<( 

(j) 
0 

83 1 33+41 .00 1 33+75.99 RT 34.99 3.25 1 1 3.72 35 0 
UNIT 24 a: 

83 1 33+75.99 1 33+99.67 LT 23.68 3.42 80.99 24 

L() 83 1 33+99.67 1 34+1 4.67 LT 1 5.00 3.42 51 .30 20 1 
'<j-

$2 83 1 34+14.67 1 34+1 6.83 LT 2 . 1 6  3.42 7.39 3 

L() 
83 1 34+16 .83 1 34+25.99 LT 9 . 16  3.42 31 .33 20 1 

0 83 1 33+75.99 1 34+1 1 .00 RT 35.01 3.25 1 1 3.78 36 
N 

2: 83 1 34+1 1 .00 1 34+26.00 RT 1 5.00 3.25 48.75 20 1 
" 
N 

UNIT 25 

83 1 34+25.98 1 34+40.98 LT 1 5.00 3.42 51 .30 20 1 
c 83 1 34+40.98 1 34+75.98 LT 35.00 3.42 1 1 9.70 35 0' 0 u cx:i 83 1 34+25.98 1 34+40.98 RT 1 5.00 3.25 48.75 20 1 

0 
0 

83 1 34+40.98 1 34+75.98 RT 35.00 3.25 1 1 3.75 
(f) 
(_) UNIT 26 
ro (() 83 1 34+75.98 1 35+04.56 LT 28.58 3.42 97.74 29 
N 
1'-- 83 1 35+04.56 1 35+1 9.56 LT 1 5.00 3.42 51 .30 20 1 
ro 
/ 
'<j-

83 1 35+1 9.56 1 35+21 .72 LT 2 . 1 6  3.42 7.39 3 
ro 
ro 
N 
1'--

UJ E 

83 1 35+21 .72 1 35+36.72 LT 1 5.00 3.42 51 .30 1 8  1 IIQ' 
83 1 35+36.72 1 35+51 .91 LT 1 5 . 1 9  3.42 51 .95 1 6  C"') 
83 1 35+51 .91 1 35+66.91 LT 1 5.00 3.42 51 .30 20 1 0 

u 
/ 

0 0 
1'--
'<j-

157 B4 1 35+66.91 1 35+83.50 LT 1 6.59 1 7  1 
,.. 

I 
83 1 34+75.98 1 35+49.48 RT 73.50 3.25 238.88 74 ,.. 

;g 
>-

2 
0 

83 1 35+49.48 1 35+64.48 RT 1 5.00 3.25 48.75 20 1 ....... 
83 1 35+64.48 1 35+79.00 RT 14.52 3.25 47. 1 9  1 5  I 

83 1 35+79.00 1 35+94.00 RT 1 5.00 3.25 48.75 20 1 ::i 
E 
(J) <C 
� 
(J) ::::t 

/ E E 
_r: 
/ 
0' 
c 

t 
0 
$: 
$: 
Q_ 

/ 0 @ SU BTOTAL 4 0 1 7  374 580 1 1 9  5 



ITEM NO. 202 

0 c 
z UJ 

0 > w 0 z :::2: u STATION LENGTH WIDTH AREA UJ I- z LOCATION SIDE 0:: w w � w c::: _J I w � fJ) u.. w c::: 
0 FROM TO FT FT SO FT SO FT 

I .R.-71 S8 UNIT 1 

84  1 25+43.44 1 25+64.02 LT 20.58 3.25 66.88 

84 1 25+64.02 1 25+79.02 LT 1 5.00 3.25 48.75 

84 1 25+79.02 1 25+81 . 1 8  LT 2 . 1 6  3.25 7.02 

84 1 25+81 . 1 8  1 25+96. 1 8  LT 1 5.00 

84 1 25+81 . 1 8  1 25+87.85 LT 6.67 3.25 21 .68 

157 85 1 25+05.02 1 25+42.00 RT 36.98 

157 86 1 25+05.02 1 25+30.02 RT 25.00 

0 157 87 1 25+27.96 1 25+41 .96 RT 14.00 

84 1 25+41 .96 1 25+87.75 RT 45.79 2.33 1 06.69 

UNIT 2 

84 1 25+87.85 1 25+96. 1 8  LT 8.33 3.25 27.07 

84 1 25+96.1 8  1 26+33.72 LT 37.54 3.25 1 22.00 

84 1 25+87.75 1 26+33.62 RT 45.87 2.33 1 06.88 

UNIT 3 

84 1 26+33.72 1 26+64.58 LT 30.86 3.25 1 00.30 

84 1 26+64.58 1 26+79.58 LT 1 5.00 3.25 48.75 

84 1 26+33.62 1 26+64.49 RT 30.87 2.33 71 .93 

84 1 26+64.49 1 26+79.49 RT 1 5.00 2.33 34.95 

UNIT 4 

84 1 26+79.58 1 26+89.35 LT 9.77 3.25 31 .75 

84 1 26+89.35 1 26+91 .51 LT 2 . 1 6  3.25 7.02 

84 1 26+91 .51 1 27+06.51 LT 1 5.00 3.25 48.75 

84 1 27+06.51 1 27+25.43 LT 1 8.92 3.25 61 .49 

0 84 1 26+79.49 1 26+94.49 RT 1 5.00 2.33 34.95 
I' ..;-
;.o 
z 

84 1 26+94.49 1 27+25.35 RT 30.86 2.33 71 .90 

UNIT S 
>-
I- 84 1 27+25.43 1 27+71 .27 LT 45.84 3.25 148.98 

84 1 27+25.35 1 27+71 .21 RT 45.86 2.33 1 06.85 
2 
<J:: 

UNIT S 

� 
I' 

84 1 27+71 .27 1 27+80.00 LT 8.73 3.25 28.37 

84 1 27+80.00 1 27+95.00 LT 1 5.00 3.25 48.75 ..;-
$2 84 1 27+95.00 1 27+97. 1 6  LT 2 . 1 6  3.25 7.02 

L() 
84 1 27+97 . 1 6  1 28+1 7. 1 3  LT 1 9.97 3.25 64.90 

0 84 1 27+71 .21 1 28+02.07 RT 30.86 2.33 71 .90 
N ;::,o 84 1 28+02.07 1 28+1 7.07 RT 1 5.00 2.33 34.95 
" 
N 

UNIT ? 

84 1 28+1 7 . 1 3  1 28+32. 1 3  LT 1 5.00 3.25 48.75 
c 84 1 28+32 . 1 3  1 28+62.97 LT 30.84 3.25 1 00.23 
(J"\ 0 ':: 

Ol 
84 1 28+1 7.07 1 28+32.07 RT 1 5.00 2.33 34.95 

0 
0 

84 1 28+32.07 1 28+50.54 RT 1 8.47 2.33 43.04 
(f) 
(_) 84 1 28+50.54 1 28+62.93 RT 1 2.39 2.33 28.87 
ro 
(0 UNIT S 
N 
I' 84 1 28+62.97 1 29+08.85 LT 45.88 3.25 149. 1 1 
ro 
/ ..;- 84 1 28+62.97 1 28+84.47 LT 21 .50 3.25 69.88 
ro 
ro 84 1 28+84.47 1 28+99.47 LT 1 5.00 3.25 48.75 
N 
I' 84 1 28+99.47 1 29+01 .63 LT 2 . 1 6  3.25 7.02 

UJ E 84 1 29+01 .63 1 29+1 6.63 LT 1 5.00 
u 
/ 84 1 29+01 .63 1 29+08.85 LT 7.22 3.25 23.47 

0 0 
I' ..;- 84 1 28+50.54 1 28+65.54 RT 1 5.00 2.33 34.95 

;g 84 1 28+62.93 1 28+65.54 RT 2.61 2.33 6.08 
>-

2 84 1 28+65.54 1 29+08.82 RT 43.28 2.33 1 00.84 

0 
E 
(J) � 
(J) 

/ E E 
_r: 
/ 
(J"\ 
c 

t 
0 
$: 
$: 
Q_ 

/ SU BTOTAL 5 0 0 

202 5 1 0  606 

0 
c ::::i en 
UJ :::c ...J (.!) > !::: � :::2: 0 $: UJ UJ :::2: en � l-- 0... UJ � 0:: � 0 :::::1 
_J o z o  _j � 

:::c - 0:: � ...J � (.!) 0 UJ �  c 0:: :s; o:: 0:: <( o :::c <( :::::1 0 �  :::::1 (.!) (.!) 0 z 

FT EACH FT 

1 8  

20 

37 

25 

20 

20 

20 

20 

20 

1 8  

30 

20 

20 

20 

1 8  

20 

1 8  

37 302 25 

606 

_J � N 
� � ffi � I- -UJ >-
(.!) _J 
o c::J - :::2: il:: UJ lll CJJ 
en en 
(.!) <C 
:::2: 

EACH 

1 

1 

622 

UJ Z _J :j � D... 
� ffi  0:: 0... 
!!! en O:: <C 0:: -<( C  
c::J UJ UJ O... [jj � 
0:: -
O UJ 
z o... 
o 9 o en  

FT 

21  

3 

46 

38 

46 

31 

31 

3 

1 9  

3 1  

46 

46 

9 

3 

31 

19 

22 

3 

44 

492 

622 622 
D D... 

c o  
_j :;: 

c a:: u 
z Z � z  UJ � O:: :j 0::- � 
!!! a.. ffi � o... - z o:: O:: >- o:: _ UJ 0:: 1- � � a. <( -c::J z c::J - en 

UJ UJ <( UJ O  
tiJ G  I- (.!) -

UJ � c 
o:: UJ 0:: 0 � � en  o :::c � z o 0 o z 0 0 <( 

EACH EACH 

1 -
...J 

1 w 
z 
z 
::::) 

1 1-
-

> 
a: 
<C 
::i 
::i 

1 ::::) 
en 

1 m 
::::) 

1 en 
1 > 
1 <C 

3: 
c 
<C 
0 
a: 

1 

1 

1 

1 

1 

1 IIQ' C"') 
1 0 

,.. 
I 

1 ,.. 
....... 

I 

::i 
<C 
::::t 

1 1 5  @ 5 



ITEM NO. 202 5 1 0  622 622 
D D... 

0 w z  c o  _j :;: _J :::s a:: u 
::::i � D... Z � z :::c _J 

0 c !::: � � ffi  w_ o:: :::5 
z w :s; w 0:: 0... ffi f2 o... 0 > U) � l- !:!:! Ul  - z o:: w 0 0:: - w z u � � 0 ::::> O:: <( � � 0.. STATION LENGTH WIDTH AREA w o z o 0:: -

I- z LOCATION SIDE 0:: :::c 
- 0:: <( C  [C - Ul  w w � _J � "' I:C W w W <( 

w o... I- "' -w c::: _J w � w � C I w � s: o:: tiJ � 0:: 0 � fJ) u.. o :::c 0:: - o :::c � Cl �  o w w z o... z o c::: 0 o 9 o z z O Ul  0 <( 

0 FROM TO FT FT SQ FT SQ FT EACH FT EACH 

I .R.-71 SB UNIT 9 

84 CONT'D 1 29+08.85 1 29+1 6.63 LT 7.78 3.25 25.28 

84 1 29+1 6.63 1 29+39.75 LT 23. 1 2  3.25 75. 1 4  24 -
84 1 29+39.75 1 29+54.75 LT 1 5.00 3.25 48.75 20.00 1 ...J 
84 1 29+08.82 1 29+1 5.66 RT 6.84 2.33 1 5.94 7 w 
84 1 29+1 5.66 1 29+30.66 RT 1 5.00 2.33 34.95 20 1 z 
84 1 29+30.66 1 29+39.73 RT 9.07 2.33 21 . 1 3  1 0  z 
84 1 29+39.73 1 29+54.73 RT 1 5.00 2.33 34.95 1 8  1 ::::) 

0 UNIT 1 9  1-
85 1 29+54.75 1 29+69.75 LT 1 5.00 3.25 48.75 20 1 -

85 1 29+69.75 1 29+90.78 LT 21 .03 3.25 68.35 22 

85 1 29+90.78 1 29+99.90 LT 9 . 12  3.25 29.64 > 
85 1 29+54.73 1 29+61 .48 RT 6.75 2.33 1 5.73 7 a: 
85 1 29+61 .48 1 29+76.48 RT 1 5.00 2.33 34.95 20 1 <C 
85 1 29+76.48 1 29+99.88 RT 23.40 2.33 54.52 24 ::i 

UNIT 20 ::i 
85 1 29+99.90 1 30+05.78 LT 5.88 3.25 1 9. 1 1  ::::) 
85 1 29+90.78 1 30+05.78 LT 1 5.00 1 8  1 en 
85 1 30+05.78 1 30+07.94 LT 2. 1 6  3.25 7.02 3 m 
85 1 30+07.94 1 30+22.94 LT 1 5.00 3.25 48.75 20 1 ::::) 
85 1 30+22.94 1 30+45.03 LT 22.09 3.25 71 .79 23 en 
85 1 29+99.88 1 30+45.03 RT 45. 1 5  2.33 1 05.20 46 

0 
r--.. 
""<t 

(0 
z 
>-
I-

UNIT 21 > 
85 1 30+45.03 1 30+90.22 LT 45. 1 9  3.25 146.87 46 

85 1 30+45.03 1 30+90.22 RT 45. 1 9  2.33 1 05.29 46 <C 
UNIT 22 3: 

85 1 30+90.22 1 30+93.49 LT 3.27 3.25 1 0 .63 4 c 
85 1 30+93.49 131 +08.49 LT 1 5.00 3.25 48.75 1 8  1 <C 

2 
<( 

OCI 

85 1 31 +08.49 1 3 1 +1 0.65 LT 2. 1 6  3.25 7.02 3 0 
85 1 31 +1 0.65 1 31 +33.64 LT 22.99 3.25 74.72 34 1 a: 
85 1 30+90.22 131 +20.29 RT 30.07 2.33 70.06 31 

0 

m 85 1 31 +20.29 131 +35.29 RT 1 5.00 2.33 34.95 20 1 
;;! 
$2 UNIT 23 

85 1 31 +33.64 1 31 +48.64 LT 1 5.00 3.25 48.75 20 1 L[) 
0 85 1 3 1 +48.64 131 +83.99 LT 35.35 3.25 1 14.89 36 
N 

2 
' 

85 1 31 +35.29 131 +50.29 RT 1 5.00 2.33 34.95 20 1 

85 1 31 +50.29 1 3 1 +85. 1 3  RT 34.84 2.33 81 . 1 8  35 
N 

UNIT 24 

c 85 1 31 +83.99 1 31 +96.84 LT 1 2.85 3.25 41 .76 1 3  

0 Ol 
u c:i 
0 

85 1 31 +96.84 1 32+1 1 .84 LT 1 5.00 3.25 48.75 1 8  1 

85 1 32+1 1 .84 1 32+1 4.00 LT 2. 1 6  3.25 7.02 3 
(f) 
(_) 85 1 32+1 4.00 1 32+34.58 LT 20.58 3.25 66.88 32 1 
OCI 
(0 85 1 31 +85.21 1 32+20. 1 3  RT 34.92 2.33 81 .36 35 
N 
r--.. 85 1 32+20 . 1 3  1 32+35. 1 3  RT 1 5.00 2.33 34.95 20 1 
OCI 
/ 
""<t 

UNIT 25 
OCI 
OCI 
N 
r--.. 

UJ E 

85 1 32+34.61 1 32+49.61 LT 1 5.00 3.25 48.75 20 1 IIQ' 
85 1 32+49.61 1 32+84.90 LT 35.29 3.25 1 14.69 36 C"') 
85 1 32+35. 1 5  1 32+50. 1 5  RT 1 5.00 2.33 34.95 20 1 0 

u 
/ 

0 0 
r--.. 
""<t 

85 1 32+50 . 1 5  1 32+85. 1 0  RT 34.95 2.33 81 .43 35 
,.. 

I 
,.. 

;g 
>-

....... 
I 

2 
0 ::i 
E 
(J) <C 
� 
(J) ::::t 

/ E E 
_r: 
/ 
Ol 
c 

t 
0 
$: 
$: 
Q_ 

/ 0 @ SU BTOTAL 6 0 358 489 1 7  5 



ITEM NO. 202 202 202 5 1 0  606 
Cl UJ 
> u 
0 Cl ::::i C/) 
::::1: UJ :::c ...J C> 0 Cl UJ > t: t=: :::2: 

z UJ 0:: 0 $: UJ UJ 
0 > 0:: ::::!: (/) � I- a.. w 0 UJ UJ � z :::2: 0:: � 0 ::::> u STATION LENGTH WIDTH AREA UJ 0::: ...J o z o I- z LOCATION 0:: ...J-SIDE 0:: <( � I - 0:: � w w ...J � C> w � ID UJ �  c::: ...J UJ Cl Cl I w � I- 0:: :s: n:: 0:: (/) u.. UJ <( o :::c <( 0:: ::::> Cl �  ::::> w u C> c::: 0 C> z 0 z 

u 
0 FROM TO FT FT SO FT SO FT FT FT EACH FT 

I .R.-71 SB UNIT 26 

85 CONT'D 1 32+84.90 1 32+89.79 LT 4.89 3.25 1 5.89 

85 1 32+89.79 1 33+04.79 LT 1 5.00 1 8  

8 5  1 33+04.79 1 33+13.71 LT 8.92 3.25 28.99 

85 1 33+1 3.71 1 33+28.71 LT 1 5.00 20 

85 1 32+84.94 1 33+28.71 LT 43.77 3.25 1 42.25 

157 88 1 33+28.71 1 33+38.71 LT 1 0.00 1 0  

8 5  1 32+85.1 0  1 33+40.57 RT 55.47 2.33 1 29.25 

85 1 33+40.57 1 33+55.57 RT 1 5.00 2.33 34.95 20 0 157 89 1 33+54.20 1 33+65.73 RT 1 1 .53 1 2  

8 5  1 34+41 .00 1 35+01 .00 RT 60.00 

0 
I' 
"¢ (0 
z 
>-
I-

2 
<( 

tO 9 :;::; 
$2 
l[) 
0 
(',J ;::::, ::::: 
(',J 

c 

0 CJ) 

3 
0 
(f) 
(_) 
ro 
tO 
(',J 
I' 
ro 
/ 
"¢ 
ro 
ro 
(',J 
I' 

UJ E 
u 
/ 

0 0 
I' 
"¢ 

;g 
>-

2 
0 
E 
(J) SUBTOTAL THIS SHEET 0 22 0 58 0 
� 
(J) 

SUBTOTAL 1 0 0 0 414 0 
/ E SUBTOTAL 2 0 27 0 370 0 
E SUBTOTAL 3 0 20 0 424 0 _r: 

/ 
CJ) SUBTOTAL 4 0 1 7  0 374 0 
c 

t SUBTOTAL S 0 0 37 302 25 
0 
$: 

SUBTOTAL 6 0 0 0 358 0 
$: 
Q_ 

/ TOTALS CARRIED TO GEN ERAL SUM MARY 0 86 37 2300 25 
0 

606 

z C> en UJ Cl 
0::: UJ C/) 
- e> g§ :::2: <( UJ ID a_  ::::! � [2 Cl 0::: <( ::::> 
C> 

FT 

0 

0 

0 

1 00 

0 

0 

0 

1 00 

606 

0:: UJ 
� <( <( UJ co a.. � � ...J C/) CC C> a:i :::2: C/) -cn z <( C)  
0:: 00 O UJ :r: Cl  
u z <( 
EACH 

0 

0 

0 

1 

0 

0 

0 

1 

606 

...J � "'� 
� :f  ffi � I- -UJ � C> cc  9 ::::!: C::: UJ CC CI)  
en en 
C> <( 
::::!: 

EACH 

0 

0 

0 

2 

0 

1 

0 

3 

622 622 

UJ Z ...J <( C) ...J z a.. z 
(j) O:: 0 _ UJ i= 
o:: a.. U5 !::!:! en z O:: <( � 0:: -<( Cl I-CC UJ 0:: UJ O.. UJ 
tiJ � 0::: 
0:: - 0:: 
U UJ <( 
z a.. ID 
o 9  u cn  

FT EACH 

5 

9 

56 

1 

70 1 

559 0 

567 0 

556 0 

580 0 

492 0 

489 0 

331 3  1 

622 622 622 622 

0:: D D... 
co o ci"  _j :;: UJ UJ Cl a:: u 

a.. a.. z Z � z  en � UJ UJ_ o:: ::5 <( c::: Cl 
z- ci" UJ UJ  ffi � o... 0 UJ - D... ii: � ffi  E z  0::: 0:: >-0:: 1- � � a.. cn ::s 0:: <( -<( ID Z co _ (/)  � a.. co UJ O UJ UJ <( 

UJ tiJ i=  I- C> -
I- I- UJ � Cl 
0::: UJ c::: U 

o:: o :f 0:: U UJ UJ u z en u :::c >-0:: 0 Z U I-0::: z O z 0 u <( u <( ID u 
EACH FT EACH EACH 

1 -
...J 

1 w 
z 

1 z 
::::) 

1 1-
1 -

1 0  > 
a: 
<C 
::i 
::i 
::::) 
en 
m 
::::) 
en 

> 
<C 
3: 
c 
<C 
0 
a: 

IIQ' C"') 
0 

,.. 
I 

,.. 
....... 

I 

::i 
2 1 0  0 3 <C 
0 0 0 1 9  ::::t 
2 0 0 1 9  

1 0 0 1 9  

1 0 0 1 9  

0 0 1 1 5  

0 0 0 1 7  @ 6 1 0  1 1 1 1  5 



ITEM NO. SPECIAL 605 6 1 1 6 1 1 6 1 1 6 1 1 SPECIAL 

· :  0:: 
0 a.. (.) ....1 � 

0:: 
0 u o  c:: u (!) 0::

1-
1- � 0  z m z  w O w 0 :!: ....I 

i= o li: ::S  u.. _, w I - U.. 

(/) w U.. i- 1- (.) W I-

� t:: 
� I  D.. a.. w :::> (/) 1- o:: _, 
� t:: o:: � ::I i5 ::::1 :::> a.. O ..., w 0 � �  (!) ::I CI) :S: w  t-" � � o o w S H E ET STATION :::> 0 � . a.. � � 0 12 o:: � REF N O .  SIDE ...J Z (/) (/) s t: � en a.. o (.) � <( 0 t- w o N O .  o U  z � a:- z ::::1 0 

�
(!) 

t-" (f) :!: 
0 o o:: w w O:: z ;:' o � (.) z w ....1 (!) 0 <( o o I � <( u.. ....1 """ ffi :s: � (.) Z  (.) z (/)  ....1 0 = ::I 5 _ z  

u::: z .... � �  ::I o t-
0 FROM TO FT FT FT FT EACH EACH EACH 

89 0 1  1 2+53.21  1 3+31 . 1 0  LT 68 1 0  1 

89 02 1 2+67.04 1 3+79.33 LT 1 02 1 0  1 

89 0 3  1 3+31 . 1 0  1 3+77.79 LT 70 1 0  1 

89 D4 1 3+77.79 1 3+79.33 LT 8 1 0  1 

89 0 5  1 3+79.33 1 4+02.23 LT 24 1 

89 0 6  1 3+91 .62 1 4+01 .90 LT 23 

0 

89 0 7  1 4+02.23 1 4+02.23 LT 1 > 89 0 8  1 4+03.39 1 4+03.39 RT 1 

89 0 9  03+25.47 03+25.47 LT 1 a: 
89 0 1 0  07+31 .35 07+57.21  BOTH 58 <C 
89 0 1 1 07+93.79 RT 1 :::!: 
89 0 1 2  07+97.79 RT 1 :::!: 
89 0 1 3  08+1 3.47 08+24. 1 6  RT 35 ::::) 
89 0 1 4  08+24.51 08+24.51 RT 1 U) 

a::l 
::::) 
U) 
w 
C!J 
<C 
z -
<C 

N 
0 a: 
CXl " c 
"<!-
w "' 
()_ 

::;;; 
<{ 

"' 
N 

<D 
N "' 
� 
0 
N ' 
N ' 

c "' 
0 L) 

0 
0 
(f) 

0 
CXl 
<D 
N " 
CXl 

/ 

"<!-"' 
CXl 

N " 
f/) 
E 

'lit 
('I) 

0 
L) 
/ .... 
N 0 0 
CXl " 
"<!-

I 
.... 
..... 

Q) 

Q_ 
� 

0 

I 

:::!: 
� 
2 
X 
Q) 

<C 
:::1: 

/ 

E 
E 

_c 
/ "' 
- �  -"" 

� 
0 :;: :;: 
Q. 

/ @ TOTALS CARRI ED TO G E N E RAL S U M MARY 58 248 58 64 0 0 4 5 2 5 
u 



ITEM NO.  202 
0 0... _j :;;:: I- 0::: u ::::J 0 z <( w _j 

(.) 
S H E ET STATIO N  LEN GTH w 

RE F N O .  SIDE SIDE 0... 

N O .  0::: 
_j <( u w 0... CJ) 

FROM TO FT FT -
8 2  D 2 1  1 27+02.78 1 28+48.00 I . R.-7 1 NB BOTH 1 45.22 1 46 ...J 
8 2  D22 1 28+48.00 1 28+49.05 RAMP E BOTH 30.00 30 w 
8 2  D23 1 28+48.00 1 30+04.00 I . R.-7 1 NB RT 1 56.00 1 56 z 
8 2  D24 1 30+04.00 1 30+04.00 RAMP E BOTH 30.00 30 z 
8 2  D25 1 27+46.22 1 28+58 .94 I .R.-71 SB LT 1 1 2.72 1 1 3  ::l 
8 2  D26 1 28+58.94 1 29+50.77 I .R.-7 1 SB LT 9 1 .83 92 1-
8 2  027 1 29+49.49 1 29+50.77 I .R.-7 1 SB BOTH 63 .40 64 

8 2  D28 1 3 1 +36.00 1 31 +36.00 RAMP E BOTH 30.00 30 w 
8 2  D29 1 30+04.00 1 31 +36.00 I . R.-71 NB RT 1 32 .00 1 32 ...J 
8 3  030 1 3 1 +36.00 1 32+90.00 I . R.-7 1 NB RT 1 54.00 1 54 1-
8 3  D 3 1  1 32+90.00 1 32+90.00 RAMP E BOTH 30 .00 30 > 
8 3  D32 1 3 1 +00.24 1 3 1 +0 1 . 1 1 I .R.-7 1 SB BOTH 54.00 54 ...J 
8 3  033 1 32+44.76 1 32+45.21 I .R.-7 1 SB BOTH 50.00 50 -
8 3  034 1 34+36.00 1 34+36.00 RAMP E BOTH 30.00 30 

83 035 1 34+36.00 1 36+1 1 .66 I . R.-7 1 NB RT 1 75.66 1 76 > 
a: 
<( 

:E 

:E 
:l 
(/') 
m 
:l 

0 
r--' (/') 
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f£ CONSTRUCTION PIKE STREET 

ff_ CONSTRUCTION LYTLE STREET STA .  14+34 .00 LYTLE STREET:::: 
STA .  2+93 .97 PIKE STREET 

EXISTING D .C.!. CA TCH BASIN 
ADJUST TO GRADE 

STA .  3+27, 15. 00' LT. 
EL. GRA TE:::: 538 .37 � 

CURVE DA TA FOR C1 
DELTA :::: 89° 18' 26" 
RADIUS= 15' 
LENGTH :::: 23 .38' 
TANGENT:::: 14 . 82' 
CHORD :::: 21. 09' 

"-," 

\ ,(r> 
0 .��//j � f£ PIKE STREET 

STA .  14+04.29, 24' LT. f£ LYTLE STREET= 538.35 

_3):{. 1) r/ S��� .-3� +0177.c 6�1,�3�0�'�L1T� .'f£�P��� E�S�T�R�E� E�T�----�����----��----_J� � � 

EXISTING D .C.!. CA TCH BASIN 
ADJUST TO GRADE 

STA .  14+01, 9 .05' LT. 
EL. GRA TE= 538 . 1 7 l 

I. 
I 
I: 
I: 
I. 

I: 

JOINT LEGEND 

@CONTRACTION JOINT AS PER BP-2.2 

CD LONGITUDINAL JOINT WITH TIE BARS AS PER BP-2 . 1  

CD BUTT JOINT BETWEEN EXJS TING AND PROPOSED 
PA VEMENT, A DOWELLED TYPE Y JOINT, 
AS PER BP-2.5 

N 57• 58' 18" E \ 
\_ f£ LYTLE STREET 

10 ' 

I 
I. -------------------------+ STA .  14+34 .00 LYTLE STREET = 

c 
ry 
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c 
� CROSS REFERENCES Gl l-----,-------------------l E SHEET NO . DESCRIPTION 
� 88 PIKE AND E. FOURTH STREET PLAN 
'�, 89 LYTLE STREET PLAN AND PROFILE � 96- 99 DRAINAGE DETAILS 
0 

� 1------+---------------l 
71------+---------------l 

MAX JOINT 
SPACING 15'-0" 

EXISTING S.C.!. CA TCH BASIN 
ADJUST TO GRADE 

STA .  14+04, 9 .00' R T. __/ 
EL. GRA TE:::: 537 .83 

CURVE DA TA FOR C2 
DELTA :::: 90• 41' 34" 
RADIUS= 15' 
LENGTH = 23 . 74' 
TANGENT= 15. 18 ' 
CHORD = 21.34' 

[] - 3.38' 

[gJ - 3. 74' 

* - 2' TYP 

I: STA .  2+93 .97 PIKE STREET 
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2 X Q) / E E ..c / o> 
-� -"" � 0 :;: :;: Q. / 
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545 

540 

535 

530 

545 

540 

535 

530 

rut . /Ut:. Ul 't, lNLt:. 
�TA. 12 53.21, 9 .15' LT 
GRATE 542.94' 
48 /[ = p38.88' (f 'E) 

PROP SIDE DI CH INLET 
STA. 13+31.10, �7.48' Ll 
��'f �f/�rf-1 ;<;WI 
4u /[ 535.50' (SEJ 

I E'lriSTING GROUND 
545 

PROP. �IDE DITC I-( INLET 
�TA. /.H3/.IO, 9 .48' LT 
���AfE_ �f/�rf-7' 

:w1 
4" I[ = �35.50' (. EJ 

� 
PRO • SIDE D TCH INLE 
STA. 13+77.79 32.46' L T 
��} E_ �fc;4�n 5;NW1 
4" I[ = 535.50 (SEJ 

r-EX. 2• WA TEt LINE, 

j AS' UMED DEf TH j EXISTING GROUND 

--- ---- -------- /_ _______ -------- - ------1 ---

���� 
.
. �···�7 

�AIN, fl rt.35% 

540 

535 
\ 

· - ---- --------
\ �EX. 1.5• WA T RUNE, \_ AS UMED DEf TH (TO B REMOV£JJ X. ELE�

i: 
ASSUME DEPTH 

-EX. E_LEC., ASS MED DEP H TO BE Rc.VOVEDJ 

v 
.
. � 

�

"�' n•• ' I"" VA> 
EX. ELE ., ASSU/vED DEPTf 
rTO BE EMOVEDJ 

I@ 
PROP. SIDE DJT"':H INLET 

�k1 rl��ldf'f?, 14• 79' L T 

48 I[ 536,88' 'NEJ 

- --- ---- --------

(TO Bt REMO V£ J 

1-" 
P �OP. SlOt DITCH Ifl ET 
S A. 13+79 33, 14.4t' LT 
G�1JE �{; �-J,6;•JU11 

4 f = 535 50' (SWJ 
4 I[ = 535 50' !NEJ 

530 

�Q 
E . CITY 0 CINCINfv TI D.G.I 
A /JUST TO I GRADE 
S A. 14+01, 9.05' L T r EXISTING GROUND T. GRATE E ., PROP. = 538./7 
4 � = 534 37' (NWJ 

----�-- -------- ----r-- ---

I.< u.f. = 53J .3 7' !NEJ 
/.<" f = 533.37' (SEJ 

r--

-,�-=;,-
112'-� H UNDERD 'AIN. "' '"� 

11 � r-EX. 12' STM. 

545 

540 

535 

2-4 '-4" CON_� UIT, TYP F FOR _/ 
UNPERDRAIN OUTLET 4. 78%-

PRO • ACCES DOOR D/ 'AIN 
�TA 13+91.62 16.66' L T 
GRA* E (NOT S, ifOWNJ = � 40.00' 
4u ._ = 534.3 ' (NEJ 

'{!!) 
EX. C TY OF ClVCINNA TI '{J.G.I., 
ADJU5 T TO GRADE 
STA. 4+01 9.C5'LT 
T/GR� TE EX., ROP. - 5�8.17' 
4u /[ 534.37' (NWJ 
41 I[ 534.37' (NWJ 

'rrJ!" DR IN 12" [ - 533.37' !NEJ 2 1?" f: - C:<< <7' f<:C:J 

@ 
FX. 'TTY OF cfNCTNNA T1 S.G.T. 

AipJUST TC GRADE 
STA. 8+ 4.50, 20 00' RT 

T/G 'ATE EX., PROP.= 541.41' 

ihrl. 4" I[ = 533. 3' (SEJ 

�LUOU I ,-
,_4:- - -���--- � ROP. 4H I,JNDERDRA 'N 

7'-4 :: II 

\ 

NOTES. 

'\ 

4' I[ = 5 5.50' (S� 
4" I[ = 5 5.50' !NE. 

� 18'-�" UNDER£ RAIN, fl % 

/. S£ PLAN Sh ETS 88- 9FOR PL N VIEW LOCATION . 
530 

_LONDUIT, 
TYPE , e 0% 

w \_ (l 6 OUTLE PROFILE. 
TYPEq¥��u�% _j � � 15 4u COND 'IT, TYPE E, e 0% 

90• BEND 
9 • BEND rD J OUTLET PROFILE 
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CD '"' 
�'' 
L() 

n 

A.D.J. 

PLAN C-C 

SECTION B-B 

Curb ---rY.Y.Y.Y.J 

SECTION A-A 

Inlet chamber shall be built 
of concrete in accordance 
with 604 or precast, see 
reinforcing steel notes Ace 
No. 49010 
For setting of Inlet Box 
and castings see 
Ace. No. 49015 
Pipes shall not 
enter within 8" of 
corner 

For standard castings 
see Ace. No. 49012 
CITY OF CINCINNATI 

MEfROPOUTAN SEWER DISTRICT 
STORMWATER MANAGEMENT UTILITY 

STANDARD 

SINGLE GUTTER INLET 

PLAN S.G.I. 

NO SCALE 

APPROVED 

fa�J�;·2006 
U F ENGINEER 

ACC. NO. 49011 

A 
l 

A.D.J. 

A.D.J. 

B --

A 
1 

--B PLAN 
FRAME DETAIL 

�������� 
>ffjftlftl(l 

1 /8" R ALL BAR EDGES 

SECTION X-X 
FOR MEASUREMENTS, MATERIAL, 
FINISH, AND INSPECTION REFER 
TO PURCHASING SPEC. NO. 11 -34 
(LATEST EDITION) 

SEE ACC. NO. 49015 FOR PROPER 
PLACEMENT OF GRATE. 

1 1/2' 

� 
I � 

z 
0 -
� 
u 
� r.n. 

PLAN 
GRATING DETAIL 

SECTION B-B 

COMPUTED WEIGHTS 
FRAME 434 LBS 
GRATING 148 LBS 
10 tAL 582 LBS 

CITY OF CINCINNATI 

METROPOUTAN SEWER DISTRICT 
STORMWATER MANAGEMENT UTIUIY 

STANDARD 

CASTING SINGLE GUTTER 

INLET 

NO SCALE 

APPROVED 

2006 
ACC. NO. 49012 

SECTION C-C 

Q =l" ..... , ...... , w SECTION A-A 

B 

STD. PAVING 

ALL DIMENSIONS IN MIWMETERS 

SINGLE GUTTER INL£T 
FRAME AND GRATING PI::.C. N0.4901 2 

J � I 
A

,.. 0 T �. 
s t..CK OF 3'-0" 
CURB 

15'-o" 

NOTE: GRATE(S) MUST BE 
POSmONED AS SHOWN. 

POSmON OF DOUBLE 
INLET-

- -I 
2' s· 2' 7" 

B PLAN 

1' 9" 

c 

v I i DIRECTION Or A.OW 

� 
5' o· 

c 

INLEr CHAMBER ACC. N0.4901 1 

DOUBLE GUTTER INLET 
FRAME AND GRATING ACC. N0.4901 4 
INUEr CHAMBER ACC. N0.49013 

CITY OF' CINCINNATI 

METROPOUTAN SEWER DISTRICT 
STORMWATER MANAGEMENT UTIUIY 

STANDARD 

PAVEMENT DETAIL FOR 

SINGLE OR D OUBLE GUTTER INLET 

NO SCALE 

APPROVED 

r?a�J�;· 2006 
U F ENGINEER 

ACC. NO. 49015 
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A . D.J . 

SE CTION B - B  
For Standard 
Castings see 
Ace. No. 4901 4 

SE CTION C - C  

Curb 

SE CTION 

Inlet chamber shall b e  built of 
concrete in accordance with 
604 or precast, see reinforcing 
steel notes Ace. No. 49010 

For setting of  Inlet Box 
and castings see Ace. 49015 

For Std. Coatings see 
Ace. No. 4901 2 

�!P�� ����
e
�ot enter within 

CITY OF" CINCINNATI 
METROPOUTAN SEWER DISTRICT 

STORMWATER MANAGEMENT UTlUTY 

STANDARD 

D OUBLE GUTTER INLET 

PLAN D . G.I 

N O  SCALE 

APPROVED 

AC C .  NO . 49013 

1 0  - fl5 BARS @ 3" 
O.C. 5' -1 0" LONG 

'-3 3/4" 

9 - #5 BARS @ 3" 
O.C. 2' -8" LONG 
BOTTOM CLEARANCE 2" 

.tl.QIE5. 

B 
SECTION A-A 

A. D . J .  

CONCRUE SLAB MAY BE PRECAST 
WITH UFT HOLES 1 2" FROM EACH 
END. MARK TOP OF SLAB. 

INLET CHAMBER SHALL BE BUILT OF 
CONCRUE OR BRICK MASONRY IN 
ACCORDANCE WITH 604 OR PRECAST 
USING REINFORCING STEEL CHART. 

FOR PAVEMENT DETAIL SEE ACC. NO. 
49015 PIPES SHALL NOT ENTER 
WITHIN 8" OF CORNER. 

ALL BARS SHALL CLEAR INTERIOR 
FACE OF WALL BY 2". BOX 
LENGTHS SHALL BE 5'-10" FOR 
THE LONGER SIDE AND 4'-7" FOR 
THE SHORTER SIDE. VERTICAL 
REINFORCING BARS SHALL BE #5 
AND PLACE 22" O.C. FOUR OF 
THESE BARS SHALL BE LOCATED AT 
THE coRNERS OF THE CHAMBER. SECTION c - c  

B -

A A 

I 

B -

A.D.J. 

I 

<D I "' 

FRAME DETAIL 

A 
SECTION B - B  

WALL HORIZONTAL 
REINFORCING STEEL 

DEPTH BAR SPACING 
4' TO 8' #5 @ 1 6" 

8' TO 1 2' #5 @ 1 2" 
12' TO 1 6' #5 @ 8" 

CITY OF" CINCINNATI 
MErROPOLITAN SEWER DISTRICT 

STORMWATER MANAGEMENT UllUTY 

STANDARD 

D OUBLE GUTTER INLET M.H. 

PLAN D . G.I.M.H. 

N O  SCALE 

APPROVED 

ka�J�', 2006 
U F ENGINEER 

AC C .  NO . 49010 

SECTION X-X 
SECTION A-A 

FOR MEASUREMENTS, MATERIALS, 
FINISH AND INSPECTION REFER 
TO PURCHASING SPEC. NO. 11-34 

(LATEST EDmON) 

COMPI!JFD WEIGHJS �¥f &;g
H
{'ECES) 7{gi; �fa� 

TOTAL 1030 L.BS 

GRATING DETAIL 

CITY OF" CINCINNATI 
METROPOUTAN SEWER DISTRICT 

STORMWATER MANAGEMENT UTIUTY 

STANDARD 

CASTINGS DOUBLE 

GUTTER INLET 

NO SCALE 

APPROVED 

ea�· 2006 
U F" ENGINEER 

AC C .  NO . 49014 
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N OTE: ALL TRENCHES SHALL BE IN ACCORDANCE WITH 
= OSHA STANDARDS (LATEST EDITION). 

* 

(NOT USED IN STREET AREAS) 

W SHALL NOT EXCEED 39 INCHES FOR 8 TO 21 I N CH DIAMETER CONDUITS, OR THE GREATEST 
OUTSIDE DIAMETER PLUS 4 TIMES THE SHELL THICKNESS FOR CONDUITS 24 INCH 
DIAMETER AND OVER. 

* PLASTIC PIPE SHALL BE INSTALLED IN FULL 
COMPLIANCE WITH ASTM D-2321, LATEST EDITION, 
EXCEPT AS MODIFIED BY 603.018 AND FURTHER 
MODIFIED THAT ALL BEDDING SHALL PASS A 
1 - INCH SIEVE. CLASS I AND CLASS I I  BEDDING 
AND INITIAL BACKFILL SHALL BE USED AS FOLLOWS: 

C SHALL BE NOT LESS THAN 6 INCHES AT THE POINT OF GREATEST OUTSIDE DIAMETER 
ON CONDUITS UP TO AND INCLUDING 60 INCH DIAMETER. 
SHALL BE NOT LESS THAN ONE SHELIL THICKNESS AT THE POINT OF GREATEST 
OUTSIDE DIAMETER ON 66 INCH DIAMETER AND OVER. 

W1 MAY BE EQUAL TO W, OR CAN BE MODIFIED AS GOVERNED BY SURFACE OR 
SUB-SURFACE CONDITIONS. 

CLASS I MATERIAL SHALL BE USED WHEN THE 
DEPTH OF COVER ON THE CONDUIT IS BETWEEN 
14 FEET AND 35 FEET. 

CLASS I I  MATERIAL SHALL BE USED WHEN THE 
DEPTH OF COVER ON THE CONDUIT IS 14 FEET 
OR LESS. 

8 CLASS OF MATERIAL AND DEPTH OF BEDDING UNDER CONDUIT: 
6 INCHES OF BANK RUN GRAVEL WITH NOT MORE THAN 5% CLAY OR SILT BY WEIGHT AND FREE 

FROM AN EXCESSIVE AMOUNT OF DELETERIOUS MATERIAL WITH THE FOLLOWING GRADATION: 
1 00% PASSING A 1 -INCH SIEVE; NOT MORE THAN 25% PASSING A 1 /4-INCH SIEVE; 
AND NOT MORE THAN 5% PASSING A NO. 50 SIEVE, FOR CONDUITS 6 TO 24 INCHES IN DIAMETER. 

6 INCHES OF NO. 57 CLEAN WASHED GRAVEL WITH 1 00% PASSING A 1 -INCH SIEVE FOR CONDUIT 

THE 
METROPOLITAN SEWER DISTRICT 

OF 
GREATER CINCINNATI 

C O N TRO L D I M E N S I O N S  FOR 

TYP I CAL T RE N C H ES 

FOR CO N D U I TS 

M.C. 

M.C. 

27 TO 60 INCHES IN DIAMETER. . 
8 INCHES OF NO. 2 GRAVEL FOR CONDUIT LARGER THAN 60 INCHES IN DIAMETER. 

BACKFILL IN 
ACCORDANCE 
WITH 603. 1 0  

12"+0.0. 1or PIPEI 
�12"+0.0. �JOF PIPE 

SECTION A-A 

BACKFILL IN 
ACCORDANCE 
WITH 603 . 1 0  

BEDDING I N  ACCORDANCE 
WITH STANDARD DRAWING 
ACC. NO. 49032 

NO SCALE 

APPROVED: -.!..::��:'-1:-��"P"!.�=--

BACKFILL I N  
ACCORDANCE 
WITH 603. 1 0  

A C C .  N O .  4 9 0 3 2  

BEDDING I N  ACCORDANCE 
WITH STANDARD DRAWING 
ACC. NO. 49032 

6" 

.tiQIE;_ 
STACKS SHALL BE BUlL T OF CONCRETE LAID 
UP IN 1: 2 PORTLAND CEMENT MORTAR, 
OR ALTERNATIVE CONSTRUCTION OF 6" 
OF CLASS "E" CONCRETE. 

ALL BENDS SHALL BE 30', OR 22 1 /2" FOR 
PVC PIPE, AS NOTED. 

SEE ACC. NO. 49060 FOR INSTALLAnON OF 
BUILDING SEWIER LATERAL. 

THE 
METROPOLITAN SEWER DISTRICT 

OF 
GREATER CINCINNA Tl 

TYPICAL 

B U I LD I N G  SEWERS AN D STAC KS 

NO SCALE 

A C C .  N O .  4 9 0 3 3  

M.C. 

I N STRUCTI O N S  
1 .  I n stal l atio n of B u i l d i n g  Sewers s h a l l  be d o n e  i n  

accord a n c e  w ith M . S . D .  R u l es a n d  Reg u l ati o n s .  

2 .  B u i l d i n g  Sewe rs a re to be la id  perp e n d ic u l a r  to t h e  
m a i n  sewer, spring l i n e  to s p ri n g  l i n e , with 
t h e  d i recti o n  of f low,  and with i n  the p rod uced 
p roperty l i n e s ,  

3 .  No d eviatio n f r o m  i n structions o n  t h e  sewer permit  
w i l l  be perm itted without perm ission from M . S . D .  

Traveled roadway 

SEE ACC. NO. 49053 for Connectio 
to a Brick Sewer. 

All fittings used for 6" PVC or 

1st. Fl . 

Bsm't. 

THE 
METROPOLITAN SEWER DISTRICT 

OF 
GREATER CINCINNATI 

TYP I CAL I N STALLATION 

O F  B U I LD I N G  SEWER LATERAL 
ABS pipe connections s h e l l  b e  Wye 
only fittings for new main line 
conduits. 
Approved tapping saddles may be 
used for existing main line 
connections. 

Backfill 1 2" of granular 
material over sewer in 
accordance with (603.1 D) 

6" Bedding Material 

" "� �Ill::. APPROVED� , 

SEWERS IEF ENGINEER 

ACC .  N 0 . 49 0 6 0  
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NO TES: 

I. TRANSFORMER VA UL T FL OOR DRAIN SHA L L  BE ZURN 
FD-2380 OR APPRO VED EQUA L . 
2. THE TRANSFORMER VA UL T FL OOR DRAIN SHA L L  HA VE 
A 61 SQUARE TOP BELL TRA P DRAIN WITH A P VC OR 
A BS DRAIN BOD Y. 

��-------.----------------------� -� 
� r--r-----r----------------------� 0 � �-r-----r----------------------� :;_ !A 10/19/15 UPDA TED DRAIN 

-:; NO . DA TE RE VISION DESCRIP TION 

;--� ------- 6"50 . [ 1 55mm]] 
I 1 

J L 2" OR 3"- l 
SCHED. 40 DWV P IPE  

DRA INA GE S TRUC TURE. MISC . :  TRA NSFORMER VA UL T FL O OR DRA IN 
NO T TO SCA L E  
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PUMP STA TION DRAINAGE PLAN GENERAL NOTES 

1.  CONTRA CTOR TO CHECK AND VERIFY ALL DIMENSIONS 
AND REPORT ANY DISCREPANCIES TO THE ENGINEER 
PRIOR TO ANY CONSTRUCTION A CTIVITY. 

2. THE CONTRACTOR SHALL MAINTAIN FLOW A T  ALL 
TIMES DURING THE LENGTH OF CONSTRUCTION. 
PA YMENT IS INCLUDED IN THE LUMP SUM BID FOR ITEM 
690 - SPECIAL- MISC. : ABANDONMENT OF EXISTING 
PUMP CHAMBER. 

3. CONTRA CTOR TO PROVIDE A GA TED ENCLOSURE FOR 
CONSTRUCTION AND A TEMPORAR Y  COVER FOR PUMP 
CHAMBER AND COVER PUMP CHAMBER A T  ALL TIMES 
WHEN CONTRA CTOR IS NOT ON SITE. COVER SHALL BE 
SUFFICIENTL Y  CONSTRUCTED AND PROPERL Y SECURED 
TO PREVENT ENTR Y WHEN NOT IN USE. PA YMENT FOR ALL 
OF THE ABOVE IS INCLUDED IN THE LUMP SUM BID FOR 
ITEM 690 - SPECIAL - MISC. : ABANDONMENT OF 
EXISTING PUMP CHAMBER. 

4. CONTRA CTOR TO INSTALL TEMPORARY PLUG IN 
UPSTREAM SEWER AND TEMPORAR Y BYPASS PUMPING 
SYSTEM TO ALLOW FOR SAFE WORKING CONDITIONS TO 
COMPLETE WORK AS REQUIRED. PA YMENT IS INCLUDED 
IN THE LUMP SUM BID FOR ITEM 690 - SPECIAL- MISC. : 
ABANDONMENT OF EXISTING PUMP CHAMBER. 

5. ALL ITEMS ARE EXISTING UNLESS OTHER WISE NOTED. 

6. CONTRA CTOR TO PROTECT EXISTING ELECTRICAL AND 
LIGHTING CONDUIT A T  ALL TIMES DURING 
CONSTRUCTION. 

7. SUGGESTED SEQUENCE OF WORK: 
A. INSTALL BYPASS PUMPING. 
B. ABANDON EXISTING PUMP CHAMBER. DEMOLISH 

PIPIN� ELECTRICAL, COMPONENTS, AND SLUICE 
GA TES AS NOTED. 

C. REPLA CE SLUICE GA TES. 
D. CUT AND GRADE FOR PROPOSED CONCRETE SLAB. 
E. INSTALL CONCRETE SLAB AND APPURTENANCES. 
F. SEED DISTURBED AREA.  

OJ z <{ Vl � 

PUMP STA TION DRAINAGE PLAN DEMOLITION NOTES INSTALL HA TCH LOCK FOR WETWELL AND ITEM 690 -
SPECIAL - MISC. : INSTALL HA TCH LOCK FOR SURGE 

1 .  FA CTOR Y-BUIL T PUMP CHAMBER IS TO BE ABANDONED TANK. 
IN PLA CE. REMOVE ALL PUMPS, MOTORS, CABINETS, LIFT, 
AND ANY OTHER APPURTENANCES FROM WITHIN THE 3 INSTALLA TION OF SLUICE GA TES SHALL INCLUDE ALL 
PUMP CHAMBER. PUNCTURE SIDES OF PUMP STA TION LABOR, MA TERIAL, EQUIPMENT, AND INCIDENTAL ITEMS 
AFTER EQUIPMENT REMOVAL TO ALLOW ADEQUA TE NECESSAR Y  TO FURNISH AND INSTALL TWO SLUICE 
DRAINAGE. PA YMENT FOR ALL OF THE ABOVE TO BE GA TES AS FOLLOWS: -
MADE UNDER THE LUMP SUM BID FOR ITEM 690 - z 
SPECIAL - MISC. : ABANDONMENT OF EXISTING PUMP SLUICE GA TE 1 (WETWELL) 0 
CHAMBER. 24'X24/r WITH 16' HEAD -

RODNEY HUNT SERIES HY-Q WITH A REMOVABLE FLOOR 1-
2. REMOVE ALL CONDUIT AND APPUR TENANCES BETWEEN STAND. <( 
THE ELECTRICAL PULL BOX AND THE PUMP STA TION. 1-
CONTRA CTOR TO DISCONNECT THE ELECTRICAL FEEDERS SLUICE GA TE 2 (SURGE TANK) (/) 
FROM EXISTING MAIN SWITCH BOARD SER VICE NO. 1, 18" DIAMETER WITH 25' HEAD 
NO. 2 & NO. 3. MAIN SWITCH BOARD SER VICE IS RODNEY HUNT SERIES HY-Q WITH A REMO VABLE FLOOR c. 
LOCA TED IN THE MAIN TUNNEL EQUIPMENT ROOM. STAND. INSTALLA TION IN A ROUND MANHOLE. � 
PA YMENT FOR ALL OF THE ABOVE TO BE MADE UNDER ::J 
THE LUMP SUM BID FOR ITEM 690 - SPECIAL - MISC. : PA YMENT TO BE MADE PER EACH SLUICE GA TE UNDER c. 
DISCONNECTION AND REMOVAL OF EXISTING ITEM 690 - SPECIAL - MISC. : SURGE TANK SLUICE GA TE 

-

ELECTRICAL EQUIPMENT FOR PUMP STA TION. AND ITEM 690 - SPECIAL - MISC. : WETWELL SLUICE (/) 
GA TE. w 

3. CUT AND REMOVE TOP FOUR FEET OF THE EXISTING 1-
PUMP STA TION INCLUDING THE EXHAUST VENT. PA YMENT 0 
FOR THE ABOVE IS INCLUDED IN THE LUMP SUM BID FOR z 
ITEM 690 - SPECIAL - MISC. : ABANDONMENT OF 
EXISTING PUMP CHAMBER. ...J 

<( 
4. BACKFILL ABANDONED PUMP STA TION TO GRADE a: 
WITH AASHTO #57 A GGREGA TE. PA YMENT TO BE w 
INCLUDED WITH THE LUMP SUM BID FOR ITEM 690 - z 
SPECIAL - MISC. : ABANDONMENT OF EXISTING PUMP w 
CHAMBER. <-' 
4. EXISTING RODNEY HUNT SLUICE GA TES AND w 
APPURTENANCES ARE TO BE REMOVED. SEE PUMP <-' 
STA TIONS SHEETS FOR INFORMA TION. PA YMENT TO BE <( 
MADE UNDER LUMP SUM BID FOR ITEM 690 - SPECIAL - z 
MISC. : PUMP STA TION SLUICE GA TES AND -

APPURTENANCES REMO VED. <( 
a: 

5. REMOVE BAR SCREEN AND CONDUIT FROM WETWELL c 
AS NOTED ON THE DRA WINGS. PA YMENT TO BE MADE 
UNDER LUMP SUM BID ITEM FOR ITEM 690 - SPECIAL -
MISC. : REMO VE BAR SCREEN AND CONDUIT FROM 
WETWELL. 

6. CUT AND PLUG THREE 12-INCH DIAMETER PIPES A T  
WETWELL AND PUMP STA TION. CUT AND PLUG ONE 16-
INCH DIAMETER PIPE A T  SURGE TANK AND PUMP 
STA TION. PA YMENT TO BE MADE BY LINEAR FOOT FOR 
ITEM 202 - SPECIAL - FILL AND PLUG EXISTING 'll:t 
CONDUIT. M 

0 

,.. 
PUMP STA TION DRAINAGE PLAN SLUICE GA TE I 

REPLACEMENT NOTES 
,.. 
too-

I 
1. SA WCUT OPENING IN WETWELL AS SHOWN ON � 
DRA WINGS. INSTALL STEEL GRA TE AND LIFTING CHAIN <( 
IN WETWELL. PA YMENT TO BE MADE UNDER THE LUMP ::I: 
SUM BID FOR ITEM 690 - SPECIAL - MISC. : INSTALL 
STEEL GRA TING AND LIFTING CHAIN. 

2. INSTALL HA TCH LOCKS FOR EXISTING WETWELL AND 
SURGE TANK HA TCHES. PA YMENT TO BE MADE PER EA CH @ HA TCH LOCK UNDER ITEM 690 - SPECIAL - MISC. : 5 
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KEYED NOTES: 

0 

0 
0 
0 

REMO VE METAL PUMP CHAMBER TO 4 FEET BEL OW GRADE. REMO VE ALL  PUMPS, 
VAL VES, AND EQUIPMENT. PLUG ALL CONDUITS AND PIPES WITH 
NON-SHRINK GROUT OR INSTALL  BLIND FLANGE. PUNC TURE SIDES 
OF CHAMBER OR DRILL HOLES, BA CK FILL CHAMBER WITH A GGREGA TE. 

REMO VE EXISTING SL UICE GA TE, S TEM, AND OPERA TOR. REMO VE 
ALL ANCHOR BOL TS AND GROUND FL USH TO WALL . 

ABANDON PIPE IN PLA CE. REMO VE PIPE A T  NEAREST WALL  FLANGE. 
PLUG WITH NON-SHRINK GROUT. 

REMO VE VENT TO 4 FEET BEL OW GRADE. PLUG WITH NON-SHRINK 
GROUT. 

REMO VE ELEC TRICAL PULLBOX AND CONDUIT DUC TS TO PUMP CHAMBER. 
SEE SHEET 104, DETAIL 1 AND SHEET 1166/2961 

REMO VE TREE. 

• 

CONSTRUC TION LIMITS -�� '�" _ . L.E.GE..MD. 

) TO BE REMO VED/ABANDONED, SEE KEYED NO TES 
...__ _ ____,� 

- • - CONSTRUCTION LIMITS 

(TO REMAINJ 

( \ I 
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\ � \ \co, 

' \ 
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EXISTING -----r------
SIDEWALK 1 
(TO REMAINJ I I I I I I 
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EX�TING ___j ----�� 
S TAIRS 
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DEMOL I TION PL A N  

SCALE: 111=5/ 
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KEYED NOTE5 

0 

0 

REMO VE TOP 4 FEET OF METAL PUMP CHAMBER. REMO VE ALL  PUMPS, 
VAL VES, AND EQUIPMENT. PL UG ALL  CONDUITS AND PIPES WITH 
NON-SHRINK GROUT OR INSTALL  BLIND FLANGE. PUNC TURE SIDES 
OF CHAMBER OR DRILL HOLES, BACK FILL WITH A GGREGA TE. 

REMO VE EXISTING SLUICE GA TE, STEM, AND OPERA TOR. REMO VE 
ALL  ANCHOR BOL TS AND GROUND FL USH TO WALL . 

ABANDON PIPE IN PLA CE. REMO VE PIPE A T  NEAREST WALL  FLANGE. 
PL UG WITH NON-SHRINK GROUT. 

REMO VE ELEC TRICAL PULLBOX AND CONDUIT DUC TS TO PUMP CHAMBER. 
SEE DETAIL 1 ON SHEET 104 

REMO VE 3/8// BUBBLER PIPE AND 1 1/4// SUMP PUMP PIPING . PLUG ALL 
OPENINGS WITH NON-SHRINK GROUT A T  WALL . 

SA W CUT 4'X2' OPENING IN EXISTING CONCRETE. 

L.E£.E.Nfl 
c=J TO BE REMO VED/ABANDONED 

[Zj NON-SHRINK GROUT PLUG FOR PIPE 

� SA WCUT 

EL . 50 7 . 50 

;-:;\. '4 "•, '04 " Ci (, / T ('C r·A TF V'J. I � / A / ,)! _, , _., / U . I ( " 

18 " C . ! .  PIPE CL . 2 ?'  
( TQ SURGE TA NKJ __/ 

EL . 485 . 25 

..--;- I1L UM!NUM ;1 CCESS D O ORS 
__.....--..-- I TO F?EMA JN ..-- I 

� 3/4 " DIA . 10 '-2 " L ENG TH I (S TF?MGH T) F?E8;1F? 
I I� 3/4 " D!A . 8 '- 8 "  L ENG TH 

I I (S TRA JGH TJ F?EBAF? n,.;,.... ............... �p;iiJ 

\ - -0 
\ \

� REMO VE 
B�� F? SCREEN 

EL . 485 . 75 
1£ !NTA.I{E 

� /--0 
J - - - - - - -A 
� / I 
I I /1 I 

I I I 0 . 5 '  I I 
I I 

AL Ulv1!NU/v1 CO VER -" 

MA X .  WA TE, 
Fl . S IS . 6 D 

EL .  5 11 . 0  

2 . 0 '  I ' 1 
' _ _1 _ _ _ _ _  I f'----- EXIS TING L A DDU\ 

WE TWEL L SEC TION 
SCALE: 1" = 51 

NO TES: 

! .  REFER TO SHEET 102 FOR KEYED NO TES. 

B 
102 

J? 1 10 NEMA !N , - - - - - - - -

SEC TION o 
SCALE: NO T TO SCALE 103 

DRA INA GE DE TA IL S  
SCALE: AS NO TED 
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;- 18 "x 18 " SL UICE r:;\.2 
I G.A TE � 

0 !2 " C . J .  PIPE _I 
WE T WEL L 

SURGE TA NK TO WE TWEL L SEC TION 
SCALE: 1'1 = 51 

50 7 . 50 

24 "X24 "  
SL UICE GA TE 
NO . I @ 

EL . 493 . 25 

A 
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1e;c. Plpa [ ... , 
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Svdi 

J"";\ EXJS T!NC 12" \::__/ C I  PIPE 

\ELEvAT I ON AND SECTION 

I 12 " C . ! .  P!PI C5J 0 

WETWEL L TO PUMP CHA MBER SEC TION c 
SCALE: NO T TO SCALE 102 
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KEYED NO TES: 

r;\ REMO VE ALL  CONDUIT AN 
'L...J ELEC TRICAL PULL BOX A8D 

Afu
P
N
U
N
R
E
TENANCES BETWEEN THE 
L ,  SEE SHEET 1166/2961 

SIDEWALK "" 

EXIS TING SITE PL A N  
SCALE: 1"=10' 
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I 
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EXIS TING EL EC TRICA L PROFIL E A 
SCALE: NO T TO SCALE 104 

EL EC TRICA L SEC TION 
SCALE: NO T TO SCALE 

ELEC TRICA L PL A N  1 
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B 
106 

/-� /---� I I I I NEW RECESSED 
LOCK BOX SEE - - - _ I - - - - _ I_ -

I , I , 
_ .f_ _ _ _  -+- - - - - 1  

I 
,- - - - - - - - - - - - - - - - - , - - -

1 

COR£ DRILL HOLE 
FOR SLUICE GA T£ 
OPERA TOR 

FLOOR STAND WITH 
REMOVABLE HAND 
WHEEL 
COR£ DRILL HOLE 
FOR SLUICE GA T£ 
OPERA TOR 

+------,-,-----r?'C"7-r-;,-----,--' _- c � ��-
tL . 50 / .50 -1 -f = = ]_ 1 �  T 

J... I 

c= = = = =  I I I I I I 

21. 0 ' 
WE TWEL L PL A N  
SCALE: 1/4"=1'-0" 

A I /06 

I 
1 � NEW RECESSED (Ji) 

LOCK BOX SEE 

STEM GUIDE SPACING J_ --- LIFTING CHAIN 
PER MANUFACTURERS I 
SPEC/FICA TIONS 

fSEE NOT£ !J 

3 '- 1!" 4 . 0 '  CONCF?UE OPENING i/2" 
TYPE 304 STAINLESS 
STEEL BAR L 4X4Xl/4 

TYPE 304 STAINLESS 
STEEL BAR 1/4" X I 1/2" 

24"X48" 
OPENING 

STAINLESS STEEL@ 
GRA TE SEE 

WE TWEL L SEC TION £ 
S TA INL ESS S TEEL GRA TE DE TA IL I SCALE: NOT TO SCALE 06 

FLOOR STAND WITH-\ REMOVABLE HAND \ 
WHEEL \ 
COR£ DRILL HOLE� \ 
FOR SL UIC£ GA T£ ''-OPERA TOR '-, - - - -

SCALE: NOT TO SCALE 06 

- - _j 

3" MIN . 

3/8" DIA . COUNTERSUNK S.S. � 

f EXPANSION BOL T 

I 

� LIFTING CHAIN 
(SEE NO TE /J 

BOLT IN s.s. EXPANSION \ I 
ANCHOR - 6 REQ'D 

I , 
!/2 " i L ',��"'--- TYPE 304 s.s. I/ p '"" BAR l/4"xl" 

EDGE OF' CONCRE TE -----1 "" 3 1 16"b 
3 / 16"/ 

f EXPANSION BOL T 

1 3. MIN I . 
I 

I � TWO (2J FULL MORTISE S.S. 
I / HINGES CB!960R B Y  

STANLEY OR 
APPROVED EQUAL 

i-"-s.s. COUNTER SUNK MACHINE 
1 SCREW, WASHER AND NUT 

�---------- EDGE OF C0/1/CRE TE 
SEC TION c SEC TION D 

SCALE: NOT TO SCALE 106 SCALE: NOT TO SCALE 106 

�-3/4" DIA . 10'-2" LENGTH 
1 ���� fSTRAIGHTJ REBAR 

-¥ I �� 
' =  ""'"�--:::: - - - ____.--�3/4" DIA . 8'-8" LENGTH �-: 

_
:___---------r fSTRAIGHTJ REBAR 

NEW 24"x24" ----.....1 
SLUICE 

----- - - ,  I � I I 
GA TE NO. ICQ + 

'1m r- � - 1 1 
=..;EL=--''-4-'--"9"-"3'-'-. 0"'-'6"------------r---- ' ' . I 

S" ' I I 1-----t-�-H-- ��-1 STAINLESS 1 : STEEL GRA T£ 
1 SEEffi 

- ·� - - -
18 " C . ! .  P!Pt C/ . ? 7  1 1/ - - 1 ' u- 1 

( TO SURGE T A NKJ +� L - - -

WE TWEL L EL E VA TION A 

t:JJ1I£S..;, 
I. STAINLESS STEEL CHAIN: TYPE, MIN. 

SCALE: 1/4"=1'-0" 106 

1/8" DIA . LINK B Y  1ST CHAIN SUPPLY OR 
APPROVED EQUAL .  LENGTH TO NOT IMPEDE 
USE OF LADDER RUNGS. PROVIDE S.S. 
RAPID LINK A T  TOP FOR A TTA CHMENT 
TO LADDER RUNG. 

2 . INSTALL NEW RETROFIT RECESSED LOCK BOX IN HA TCH. 
LOCK BOX B Y  HALLIDA Y OR APPROVED EQUAL. 

I \1.2§} 

I I I ? 0 '  
NEw sLUicE w; I L_·_--��-_, 
GA TE NO . I  SEE��� I "' I I 

I I 1 - - - - - - ---j - - - - - - -1 

T() ' : 1 �: : 2.0 
;:· ··. ' ·• • .;1 ' 

\:: = = � � -� _\. F ..,..L-• ..,.. :-1- --,  

\ 
_ _ _ _ _ _ _  _j \ 

eo \ __ 12 " C . ! .  PIPE CL . 25 
� (A BA NDONED IN PL A CE! 

WE TWEL L SEC TION B 
SCALE: 1/4"=1'-0" 106 

WE TWEL L MODIFICA TIONS 
SCALE: AS NOTED 

RECESSED L OCK BOX 2 
SCALE: NOT TO SCALE 106 

SEE NOT£ 2. 

LEG.EJJD..;, 
C.!. 
CL. 
CONC. 
EL. 
MIN. 
REQ'D 
s.s. 
TYP. 

- CAST IRON 
- CLASS 
- CONCRETE 
- ELEVA TION 
- MINIMUM 
- REQUIRED 
- STAINLESS STEEL 
- TYPICAL 
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AL UMINUM 
A CCESS DOOR 

..... :::: ::: -
-

/ / 
/ / 

/ / 
; / 

; I  
I 

EXIS TING I I 
/8" C.! .  1 I 

PIPE � // 1?-::. -::. _ -::. -::. 1 
I - - - � - - .!_{! :- - -

I 
I I f  I - -----1 , \ 1 1 1 1 1 1 1 

/\ 1 1 I t  1 1 I I I I I I 
� - - - - fi - - ll...! - I I \ 1 11 �  _:- .:::: _ _  I I 

' ' 
\ 

_ _  :::: ::-- _ 
[EXISTING !6u C.!. PIPE 

� � (ABANDONED IN PLA CEJ , , , , ' '  , , , , 
' '  \ � 

� 
,__ 

\ 

\ 

r- ,  
� � 

\\ - - � - 
\ \ 

\ 
EXIS TING 18" C . ! .  PIPE 

\ 
\ 

$1/RGE TANK PI A N  
SCALE: 1/2° = !' 

I .  
2 . 5' 

. I  +--- , - - - -,- - - - - - �------'ii1........,'-.:-

1 .5'  

l I - -;_ � � � - - - -
� � , AL UMINUM 

I 2. 1 "]  

A CCESS 
DOOR 

- - 1 

$URGE TA NK Fl E VA TTON 
SCALE: 1/2° = !' 

I 

FL OOR STAND WITH 
REMO VABLE HA TCH WHEEL 

USE EXISTING HOLE IN SLAB 
FOR STEM OF SL UICE GA TE HOIST 

: (ABANDONED IN PLA CEJ Y l611 C.l. PIPE 

I 
r;r!:�;: ;':'! '; t .. . .. .  · ···· · ····,1 "\ �s:��l-\_) 

STEM GUIDES SPA CING TO BE AS PER 
MANUFA CTURERS SPECIFICA TIONS. 

SL U/CE GA TE #2 

CHIP OUT EXISTING CONCRETE 
FOR FLUSH INSTALLA TION 

EXIS TING CONCRETE 
SURGE TANK TO REMA IN 

EXIS TING 18" C . ! .  PIPE 
!N V. EL . 492.55 

$1/RGF TA NK 5FC TTON @ 
SCALE: Tu = 4; 10 7 

+ 

+ 
- - - - - - I-

+ 

+ 

SURGE TANK MODIFICA TIONS 
SCALE: AS NO TED 

I 

LEGEND 

[iJ EXISTING CONCRETE 

1:> ; ;:::.1 PROPOSED GROUT 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I + + I I I I 
I 
I 
I 
I 
I 
I 
I � I � 
I 
I 
I 
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I r - - - - - - - - - - r - - - - - -� - - - -
I 
I 
I 
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I 
I 
I 
I 
I 
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I I I I 
: 

+ I + I 

I 
346 

)I UTCE GA TE DE TA Tl @ 
SCALE: NO T TO SCALE () t 

CUT OUT AND FILL 

~ WITH GROUT. 
711 GROUT 
LEVELING 
COURSE 

-+ 

+ 
-

+ 

I 

� 
. I  

1 9 . 5 "  

)1 1/TCE GA TE BO T TOM A NCHOR@ 
SCALE: NO T TO SCALE 10 7 

� � C\J 
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I 6 13"' 

m -j !.£. 
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r-- I 
I 
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8.38" I ! I I I � (.!) I � � 
a] � 

I � � 
� Y> I ""' � � � - - - - - r- -1-- r -� -cy 

12 HOLES 
0 . 63 DIA . THRU 

� � I � � � l( 

I � 
� 

I 
I I 
I 
I 
I .....___ 
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9 UTCF GA TE 5FC TTON 
SCALE: NO T TO SCALE 

CD <( (f) 
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PUMPED � TEMPORAR Y  PIPING 
FL OW - SUPPLIED WITH � - - - -, PORTABLE PUMPS 

* SEE TABLE FOR 
OPERA TIONAL PARAMETERS I I 

I : I 

SLUICE GA TE #/ 

I 
PORTABLE I 
�

PUMPSJ 

WET WELL 

GRA VITY I 
FL OW _j 

PROPOSED FL O W  DIA GRA M 
NO T TO SCALE 

OPERA TIONAL PARAMETERS 

SURGE TANK 

NEW SL UICE GA TE 
#2 

M.H. #JO 

FL OW CONDITION SL UICE GA TE #/ SLUICE GA TE #2 

GRA VITY CL OSED 

PUMPED OPEN 

OPEN 

CL OSED 

NEW SLUICE GA TE #2 

PUMP DISCHARGE 
A CCESS HA TCH 

I / 
I I 

I ! 
I I 

I �{y ! 
/«.� 1 

I '-,·I 
I (!i 

I� I 
II I 

I I 
I 

I I 
I I 

/ ( 
I I 

I I - . -
. I . _- ! - - - 
-1 . - I 

/ ! 
I I 

I I 
I 

I I TO MH #JO 

EXISTING 
STAIRS 
(TO REMAIN) 

·r - �- - I . ; [��- )j I 
·L L:_�· · I I - - - - _;_ - . I j r  I 

I I I 
r-- I I I I I I I (v i i  I I I I I 

I I I I 
I I I I I '  I I I I �"/; I I  I 

I ( ' I I 1 (J ? 1 /  I 
)<_ '1'1 ' I 

_ :/ ,� I 
/ _ · I I  I ''.1r-,, I I I 

I I I 
I I  I 
I I 

I I I I I I 
PROPOSED CONCRETE PAD FOR I I 
PORTABLE PUMPS, .GENERA TOR, I II 
AND LIGHTING 

. , 

I I I 

f ! 
.· . · · f I EXISTING WETWELL / 

·
. · I 
· . . · · �/1 I 

I I  I 
/ 

EXISTING 
PUMP 
SUC TION 
A CCESS 
HA TCH 

NEW SL UICE GA TE #/ 

PUMP S TA TION IMPRO VEMEN TS-PUMP PROCESS FL O W  DIA GRA M A ND PL A N  
SCALE: 11/=5/ 
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SEC TION 8-8 

FACE OF 
EXIST. WALL 

/" PEJF ALL AROUND 

- = = :  - -

ITEM 608 - CONC. STEPS, 
TYPE A ,  AS PER PLAN \ 

/'' PEJF (TYP .J 

MEET TOP OF 
EXIST. CONCRETE 

TYPE A ,  AS PER PLAN 

I I I - - -1_ 

, · 1  
v I  

) I /� EXIST. BARRIER 
1,.-// 
I 
� 

! " _ . . · . \! -c � 
t.:_ "  _L,_ _ _ j #�:::._ 

I 
( 

HANDRAIL 

/" PEJF AL ONG 
� INTERFA CE WITH / EXIST. BARRIER. 

\- - - - - - - \ 
\___ EXIST. BARRIER 

PLAN DE TAIL - S TEPS 

SEC TION A -A 

ITEM 608 - 4" CONC. WALK, AS PER PLAN 

;--- 1" PEJF (TYP .J 

I ;- ITEM 451 
I I I I I ITEM 304 

1. TT[M 451 - 8" RFTNFORCFD CONCRETE P4 V[MFNT 
CL ASS OCI A5 PER PI AN: 

CONCRETE PA VEMENT SLAB SHALL BE REINFORCED AS 
SHOWN. 

INSTALL PREFORMED EXPANSION JOINT FILLER (PEJFJ 
PER 705. 03 AL ONG THE INTERFA CE BETWEEN THE 
PA VEMENT SLAB AND THE EXISTING BARRIER. 

PA YMENT FOR PEJF, AND ALL O THER LABOR, MA TERIALS, 
TOOLS, AND EQUIPMENT NECESSARY  TO COMPLETE THE 
WORK TO THE SA TISFA CTION OF THE ENGINEER SHALL BE 
INCLUDED WITH ITEM 451 - 8" REINFORCED CONCRETE 
PA VEMENT, CLASS QC1, AS PER PLAN. 

2 .  TT[M 608 - 4" CONCRETE WAf K A 5 PER PI AN: 

INSTALL PREFORMED EXPANSION JOINT FILLER (PEJFJ 
PER 705. 03 AL ONG THE VER TICAL INTERFA CES BETWEEN 
THE WALK AND ADJOINING CONCRETE FLA TWORK. 

PA YMENT FOR PEJF, AND ALL O THER LABOR, MA TERIALS, 
TOOLS, AND EQUIPMENT NECESSARY  TO COMPLETE THE 
WORK TO THE SA TISFA CTION OF THE ENGINEER SHALL BE 
INCLUDED WITH ITEM 608 - 4" CONCRETE WALK, AS PER 
PLAN. 

3. TT[M 608 - CONCRETE 5TFP5 TYPE 4 45 PER P1 4N: 

REMO VE POR TIONS OF THE EXISTING WALL INTERFERING 
WITH THE NEW WORK AS PER C&MS 202 . 03. SA W CUT 
ALL LINES EXPOSED TO VIEW WHEN THE WORK IS 
COMPLETE. 

REMO VE POR TIONS OF THE EXISTING PA VEMENT AND 
WALKS INTERFERING WITH THE NEW WORK PER C&MS 
202 .05.  SA W CUT WHERE POSSIBLE ALL  LINES EXPOSED 
TO VIEW WHEN THE WORK IS COMPLETE. 

INSTALL PREFORMED EXPANSION JOINT FILLER (PEJFJ 
PER 705. 03 AL ONG THE VER TICAL INTERFA CE BETWEEN 
THE STEPS AND EXISTING CONCRETE TO REMAIN. 

REFER TO SCD RM-2. 1  FOR ADDITIONAL DETAILS NO T 
SHOWN. 

PA YMENT FOR HANDRAIL ,  REMO VALS, PEJF, AND ALL 
O THER LABOR, MA TERIALS, TOOLS, AND EQUIPMENT 
NECESSAR Y  TO COMPLETE THE WORK TO THE 
SA TISFA CTION OF THE ENGINEER SHALL BE INCL UDED 
WITH ITEM 608 - CONCRETE STEPS, TYPE A ,  AS PER 
PLAN. 

REFERENCES: 

SEE SHEET 102 FOR PLAN L OCA TION, LA YOUT, AND 
ADDITIONAL NO TES. 

LEGEJ:jf];_ 
CLR.  
CONC. 
EL .  
E. W. 
EXIST. 
MIN. 
PEJF 
REQ'D 
TYP. 

- CLEAR 
- CONCRETE 
- ELEVA TION 
- EACH WA Y 
- EXISTING 
- MINIMUM 
- PREFORMED EXPANSION JOINT FILLER 
- REQUIRED 
- TYPICAL 
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ITEM 638 SPECIAL - FIRE SUPPRESSION/_STANDPIPE 
SYSTEMS 

638. 01 GENERAL 
638. 0101 DESIGN REQUIREMENTS 
638. 0102 SCOPE OF WORK 
638. 0103 REFERENCES, CODES, AND ORDINANCES 
638. 0104 SUBMITTALS 
638. 0105 CLOSEOUT SUBMITTALS 
638. 0106 QUAUTY ASSURANCE 
638. 0107 NOT USED 
638. 0108 COORDINATION OF WORK 
638. 0109 EQUIPMENT AND MA TERIALS 
638. 0110 PROTECTION 
638. 0111 RECORD DRA WINGS/AS-BUIL T ORA WINGS 
638. 0112 SHOP DRA WING SUBMITTALS 
638. 0113 WA TERPROOFING, AND MISCELLANEOUS IRON 
AND STEEL 
638. 0114 FIRE STOPPING AND SMOKE STOPPING 
638. 0115 DEMOLITION AND MAINTENANCE OF EXISTING 
SER VICES 
638. 011 6  IDENTIFICA TION OF MA TERIALS 
638. 0117 VAL VE  TAGS AND CHARTS 
638. 0118 CONNECTIONS TO EXISTING SYSTEMS 
638. 0119 TEMPORARY STANDPIPES 
638. 02 PRODUCTS 
638. 0201 PIPE AND FITTINGS 
638. 0202 VAL VES 
638. 0203 PIPE HANGERS AND SUPPORTS 
638. 0204 PAINTING 
638. 0205 PIPE SLEEVES AND ESCUTCHEONS 
638. 0206 FIRE DEPARTMENT CONNECTION 
638. 0207 FIRE DEPARTMENT HOSE VAL VES AND RELA TED 
EQUIPMENT 
638. 0208 SIGNAGE 
638. 03 EXECUTION 
638. 0301 COOPERA TION AND WORK PROGRESS 
638. 0302 INSTALLA TION 
638. 0303 MA TERIALS AND WORKMANSHIP 
638. 0304 FINAL INSPECTION 
638. 0305 SHOP ORA WING CHECKLIST 
638. 0306 TESTING AND INSPECTION 
638. 0307 IDENTIFICA TION OF MA TERIALS 
638. 0308 VAL VE  TAGS AND CHARTS 
638. 04 PA YMENT 

638. 01 GENERAL 

638. 0101 DESIGN REQUIREMENTS. FIRE SUPPRESSION 
AND STANDPIPE SYSTEM: CONFORM TO THE FOLLOWING 
CRITERIA : 

(1) COVERAGE FOR ENTIRE TUNNEL 

(2) DESIGN SYSTEM HYDRA ULICALL Y TO NFPA 502 2014 
EDITION, NFPA 14 2013 EDITION, NFPA 24 2013 
EDITION, NFPA 25 2011 EDITION, AND NFPA 101 2012 
EDITION. 

(3) DESIGN REQUIREMENTS: NFPA 502 2014 EDITION, 
NFPA 14 2013 EDITION, NFPA 24 2013 EDITION, NFPA 25 
2011 EDITION, AND NFPA 1 01 2012 EDITION. 

(4) FM GLOBAL: APPROVAL GUID� A GUIDE TO 
EQUIPMENT, MA TERIALS & SER VICES APPROVED BY 
FACTOR Y MUTUAL RESEARCH FOR PROPERTY 
CONSER VA TION. 

VERIFY THA T FLEXIBLE RADIUS GROOVED COUPLINGS 
SUFFICIENTL Y  ALLOW FOR EXPANSION AND 
CONTRACTION OF THE PIPE. 

638. 0102 SCOPE OF WORK. THE WORK UNDER THIS 
SECTION SHALL CONSIST OF FURNISHING ALL LABOR, 
MA TERIALS, EQUIPMENT, SUPER VISION, 
TRANSPOR TA TION, CONSTRUCTION, FA CILITIES, 
DEVICES, AND INCIDENTALS NECESSAR Y  TO PROVIDE 
COMPLETE STANDPIPE SYSTEM AS HEREINAFTER 
DESCRIBED AND AS INDICA TED ON THE ORA WINGS, 
INCLUDING BUT NOT LIMITED TO THE FOLLOWING: 

(1} UNDERGROUND PIPE CONNECTIONS, PIPING, 
FITTINGS, ETC. 

(2) DEMOLITION OF EXISTING PIPING AS SHOWN 
AND/OR REQUIRED. 

(3) EXTENDING EXISTING STANDPIPE. 

( 4) COMPLETE MANUAL DR Y STANDPIPE SYSTEM. 

(5) SIGNAGE 

(6) INSERTS AND HANGERS. 

(7) STA GING AND PLANKING. 

(8) TESTING AND CER TIFICA TES. 

(9) VAL VE TA GS AND CHARTS. 

(10} HOISTING, RIGGING, AND SETTING OF ALL PIPING 
AND EQUIPMENT. 

{11) FEES, PERMITS, ROYAL TIES, GUARANTEES, 
SUBMITTALS TO AND APPRO VALS FROM DEPARTMENT, 
AND ALL OTHER STA TE AND LOCAL A UTHORITIES 
EXERCISING JURISDICTION OVER THIS PROJECT. 

(12} CONNECTION TO EXISTING SYSTEM PIPING. 

(13) PROTECTION OF NEW AND EXISTING PIPING AND 
EQUIPMENT A GAINST DAMAGE WHERE SUBJECT TO 
EAR THQUAKES. 

{14) CLEANING, TESTING AND ADJUSTMENT OF 
EQUIPMENT. 

(15) PHASING OF CONSTRUCTION. 

(16) PERMIT FEES, ETC. 

(17) HANGERS, SUPPORTS, MECHANICAL CHANNELS, 
SUPPLEMENTAL STEEL AND ALL APPUR TENANCES 
REQUIRED FOR INSTALLA TION OF FIRE PROTECTION 
EQUIPMENT. 

(18) SHOP DRA WING SUBMITTALS. 

(19) RECORD AS-BUIL T DRA WINGS. 

(20) ALL FIRE PROTECTION SYSTEM ACCEPTANCE TESTS. 

(21) OPERA TION AND MAINTENANCE MANUALS. 

co :::r:: w <( w z 

(22) SYSTEM START-UP, DEMONSTRA TION AND {18} ALL OTHER STANDARDS APPLICABLE TO STA TE OF 
TRAINING. OHIO. 

(23) CONTRA CTOR S CERTIFICA TE OF COMPLETION. IN THESE SPECIFICA TIONS, REFERENCES MADE TO THE (/) 
FOLLOWING INDUSTR Y STANDARDS AND CODE BODIES w 638. 0103 REFERENCES, CODES, AND ORDINANCES. ALL ARE INTENDED TO INDICA TE THE LA TEST VOLUME OR 1-

MA TERIALS AND WORKMANSHIP SHALL COMPL Y WITH PUBLICA TION OF THE STANDARD. ALL EQUIPMENT, 0 
ALL APPLICABLE CODES, SPECIFICA TIONS, LOCAL AND MA TERIALS AND DETAILS OF INSTALLA TION SHALL z 
STA TE ORDINANCES, INDUSTR Y STANDARDS AND ALL COMPL Y WITH THE REQUIREMENTS AND LA TEST 
OTHER REGULA TIONS, LA TEST EDITIONS. REVISIONS OF THE FOLLOWING BODIES, AS APPLICABLE: ...J 

<( 
IN CASE OF DIFFERENCE BETWEEN BUILDING CODES, {1) ANSI: AMERICAN NA TIONAL STANDARDS INSTITUTE a: 
STA TE LA WS, LOCAL ORDINANCES, INDUSTR Y w 
STANDARDS AND ALL OTHER REGULA TIONS AND THE {2) ASME: AMERICAN SOCIETY OF MECHANICAL z 
CONTRA CT DOCUMENTS, THE CONTRACTOR SHALL ENGINEERS w 
PROMPTL Y NOTIFY THE PROJECT ENGINEER AND PROJECT (!} 
MANAGER IN WRITING OF ANY SUCH DIFFERENCE. (3) ASTM: AMERICAN SOCIETY FOR TESTING AND 

MA TERIALS I 

IN CASE OF CONFLICT BETWEEN THE CONTRACT 
DOCUMENTS AND THE REQUIREMENTS OF ANY CODE OR {4) A WWA : AMERICAN WA TER WORKS ASSOCIA TION w 
AUTHORITIES HA VING JURISDICTION, THE MOST 0.. 

-
STRINGENT REQUIREMENTS OF THE AFOREMENTIONED (5) FM: FM GLOBAL (FACTORY MUTUAL} 0.. 
SHALL GOVERN. c 

(6) NEMA : NA TIONAL ELECTRICAL MANUFA CTURERS z 
APPLICABLE CODES AND STANDARDS SHALL INCLUDE ASSOCIA TION <( 
ALL STA TE LA WS, LOCAL ORDINANCES, AND ALL OTHER 1-
REGULA TJONS, AND THE APPLICABLE REQUIREMENTS OF {7} UL: UNDER WRITERS LA BORA TORIES (/) 
THE LA TEST ADOPTED EDITION OF THE FOLLOWING 
CODES AND STANDARDS, WITHOUT LIMITING THE (8) NEC: NA TIONAL ELECTRICAL CODE > 
NUMBER, AS FOLLOWS: a: 

{9} IEEE: INSTITUTE OF ELECTRICAL AND ELECTRONICS c 
(1) NFPA 502 2014 EDITION ENGINEERS 

I 

(2) NFPA 14 2013 EDITION SPECIFIC REFERENCE IS MADE TO THE FOLLOWING FM 
DA TA SHEETS WHICH SHALL GOVERN PROVISION OF � 

(3) NFPA 13 2007 EDITION WORK AS SPECIFIED: a: 
0 

(4) NFPA 24 2013 EDITION {1) FM 2-8: EARTHQUAKE PROTECTION FOR WA TER 3: 
BASED FIRE PROTECTION SYSTEMS 

(5) NFPA 25 2011 EDITION a: 
(2) FM 2-0: INSTALLA TION OF SPRINKLER SYSTEMS w 

{6) NFPA 101 2012 EDITION {NFPA) 1-
<( 

{7) NFPA 1 70 2012 EDITION {3) FM 3-10: INSTALLA TION/MAINTENANCE OF FIRE 3: SER VICE MAINS 
(8) LOCAL AND STA TE BUILDIN� PLUMBIN� 
MECHANICAL, ELECTRICAL, FIRE AND HEAL TH {4) FM 4-4N: STANDPIPE AND HOSE SYSTEMS (NFPA) 
DEPARTMENT CODES. 

THE CONTRACTOR FOR THE WORK IN HIS SCOPE OF 
(9) NA TIONAL FIRE PROTECTION ASSOCIA TION (NFPA) WORK SHALL GIVE ALL NECESSAR Y  NOTICES, OBTAIN 

ALL PERMITS, PA Y ALL GOVERNMENTAL TAXES, FEES AND 
{1 OJ FM GLOBAL {FM) OTHER COSTS IN CONNECTION WITH HIS WORK; FILE 

FOR NECESSAR Y  APPROVALS WITH THE JURISDICTION 'll:t 
{11) UNDER WRITERS' LABORA TORIES (UL} UNDER WHICH THE WORK IS TO BE PERFORMED. M 

0 

CONTRACTOR SHALL OBTAIN ALL REQUIRED ,.. 
{12) OCCUPA TIONAL SAFETY AND HEALTH STANDARDS CERTIFICA TES OF INSPECTION FOR HIS RESPECTIVE I 

,.. 
WORK AND DELIVER SAME TO THE ENGINEER BEFORE too-

{13) ENVIRONMENTAL PROTECTION A GENCY REQUEST FOR ACCEPTANCE OF HIS PORTION OF WORK I 
IS MADE AND BEFORE FINAL PA YMENT. ::2: 

{14} OHIO ENVIRONMENTAL PROTECTION A GENCY <( 
638.0104 SUBMITTALS. SHOP ORA WINGS: REQUIRED. ::I: 

{15) BUILDING OFFICIALS CODE ASSOCIA TION {BOCA) INDICA TE SUPPORTS, COMPONENTS, ACCESSORIES, 
SIZES, LA YOUT OF PIPING SYSTEMS, INCLUDING 

(16) OHIO BUILDING CODE FLEXIBLE CONNECTORS, EXPANSION JOINTS, AND 
EXPANSION COMPENSA TORS. SUBMIT SHOP ORA WINGS 

@ (17) OHIO AND CINCINNA TI FIRE PROTECTION CODE SEALED BY A REGISTERED PROFESSIONAL ENGINEER IN 
THE STA TE OF OHIO. 5 



0 
I" 
-q-

<D 
7 
>-
1-

2 
[]__ 

I 

0 
c 

PRODUCT DA TA :  REQUIRED. SUBMIT MANUFACTURER 'S 
CA TALOG SHEET FOR EQUIPMENT INDICA TING ROUGH-IN 
SIZE, FINISH, AND A CCESSORIES. 

FIELD TEST REPORTS: INDICA TE COMPLIANCE WITH 
SPECIFIED PERFORMANCE. 

MANUFA CTURER 'S CERTIFICA TE: CERTIFY PRODUCTS 
MEET OR EXCEED SPECIFIED REQUIREMENTS. 

HYDRA ULIC CALCULA TIONS: REQUIRED. 

SAMPLES: REQUIRED. 

MANUFA CTURER 'S CERTIFICA TE: REQUIRED. 

MANUFA CTURER 'S INSTALLA TION INSTRUCTIONS: 
SUBMIT SPECIAL PROCEDURES. 

MANUFACTURER 'S CERTIFICA TE: CERTIFY PRODUCTS 
MEET OR EXCEED SPECIFIED REQUIREMENTS. 

WELDERS' CERTIFICA TE: INCLUDE WELDERS' 
CERTIFICA TION OF COMPLIANCE WITH ASME SECTION 
IX.A WS 01. 1. 

MANUFA CTURER'S FIELD REPOR TS: INDICA TE RESUL TS 
OF INSPECTION B Y  MANUFACTURER 'S REPRESENTA TIVE. 

638. 0105 CLOSEOUT SUBMITTALS. PROJECT RECORD 
DOCUMENTS: REQUIRED. 

OPERA TION AND MAINTENANCE DA TA :  REQUIRED. 

638. 0106 QUAUTY ASSURANCE. PERFORM WORK IN 
ACCORDANCE WITH: 

{1) STANDPIPE AND HOSE SYSTEMS: NFPA 502 2014 
EDITION, NFPA 14 2013 EDITION. 

PERFORM WORK IN ACCORDANCE WITH ASME B31 . 9, 
OHIO CODE FOR INSTALLA TION OF PIPING SYSTEMS, 
AND ASME SECTION IX FOR WELDING MA TERIALS AND 
PROCEDURES. 

ANY SYSTEM DESIGN WORK SHALL BE PERFORMED 
UNDER DIRECT SUPER VISION OF PROFESSIONAL 
ENGINEER EXPERIENCED IN DESIGN OF THIS WORK AND 
LICENSED IN THE STA TE OF OHIO. 

638. 0107 NOT USED. 

638. 0108 COORDINATION OF WORK. LOCA TIONS OF 
PIPING, EQUIPMENT, SYSTEMS, ETC. SHALL BE ADJUSTED 
TO ACCOMMODA TE THE WORK WITH INTERFERENCES 
ANTICIPA TED AND ENCOUNTERED. THE CONTRA CTOR 
SHALL DETERMINE THE EXACT ROUTING AND LOCA TION 
OF HIS SYSTEMS PRIOR TO FABRICA TION OR 
INSTALLA TION OF ANY SYSTEM COMPONENT. ACCURA TE 
MEASUREMENTS AND COORDINA TION ORA WINGS SHALL 
BE COMPLETED TO VERIFY DIMENSIONS AND 
CHARA CTERISTICS OF THE VARIOUS SYSTEMS 
INSTALLA TIONS. 

LINES WHICH PITCH SHALL HA VE THE RIGHT OF WA Y 
OVER THOSE WHICH DO NOT PITCH. LINES WHOSE 
ELEVA TIONS CANNOT BE CHANGED SHALL HA VE THE 

RIGHT OF WA Y OVER LINES WHOSE ELEVA TIONS CAN BE 
CHANGED. 

OFFSETS, TRANSITIONS AND CHANGES OF DIRECTION IN 
ALL SYSTEMS SHALL BE MADE AS REQUIRED TO 
MAINTAIN PROPER HEADROOM AND PITCH OF SLOPING 
LINES WHETHER OR NOT INDICA TED ON THE DRA WINGS. 

ALL WORK SHALL BE INSTALLED IN A WA Y TO PERMIT 
REMO VAL (WITHOUT DAMA GE TO OTHER PARTS} OF ALL 
FIRE PROTECTION AND OTHER SYSTEM COMPONENTS 
PROVIDED UNDER THIS CONTRACT REQUIRING PERIODIC 
REPLACEMENT OR MAINTENANCE. ALL FIRE PROTECTION 
EQUIPMENT AND PIPING SHALL BE ARRANGED IN A 
MANNER TO CLEAR THE OPENINGS OF SWINGING 
OVERHEAD A CCESS DOORS AS WELL AS CEILING TILES. 
ALL WORK SHALL BE DONE TO ALLOW EASY A CCESS FOR 
MAINTAINING EQUIPMENT. 

THE CONTRACT DRA WINGS ARE DIA GRAMMA TIC ONL Y 
INTENDING TO SHOW GENERAL RUNS AND LOCA TIONS 
OF CONDUITS, DISTRIBUTION EQUIPMENT, LIGHTING 
FIXTURES, SYSTEMS EQUIPMENT, ETC. AND NOT 
NECESSARIL Y SHOWING ALL REQUIRED OFFSETS, 
DETAILS AND A CCESSORIES AND EQUIPMENT TO BE 
CONNECTED. 

FIRE PROTECTION CONNECTIONS ARE TO BE PROVIDED 
BY THIS CONTRACTOR TO ANY CONNECTED EQUIPMENT 
SHOWN ON THE FIRE PROTECTION AND/OR OTHER 
TRADES' ORA WINGS THA T IS TO BE PROVIDED WITH 
SER VICES, SHALL BE INCLUDED UNDER THIS CONTRACT 
AS APPLICABLE, INCLUDING ALL CONDUIT AND WIRING 
CONNECTIONS TO SYSTEMS, TO MAKE EQUIPMENT 
COMPLETE AND OPERABLE. ADDITIONAL PIPING, 
EQUIPMENT, ETC., SHALL BE PROVIDED TO A CCOMPLISH 
THE ABOVE REQUIREMENT, AS REQUIRED, ALL AS PART 
OF THIS CONTRACT. 

638. 0109 EQUIPMENT AND MATERIALS. 
MANUFA CTURER 'S DIRECTIONS SHALL BE FOLLOWED 
COMPLETEL Y IN THE DELIVER Y, STORAGE, PROTECTION 
AND INSTALLA TION. PROMPTLY NOTIFY THE ENGINEER IN 
WRITING OF ANY CONFLICT BETWEEN ANY 
REQUIREMENTS OF THE CONTRACT DOCUMENTS AND 
THE MANUFA CTURER'S DIRECTIONS. OBTAIN THE 
ENGINEER '5 WRITTEN INSTRUCTIONS BEFORE 
PROCEEDING WITH THE WORK. 

THE CONTRACTOR SHALL FURNISH AND INSTALL ALL 
EQUIPMENT, A CCESSORIES, CONNECTIONS AND 
INCIDENTAL ITEMS NECESSARY TO FULL Y COMPLETE THE 
WORK UNDER HIS CONTRACT FOR USE, OCCUPANCY AND 
OPERA TION B Y  THE ENGINEER. 

638. 0110 PROTECTION. MA TERIALS, PIPING, HOSE 
VAL VES, EQUIPMENT, ETC., SHALL BE PROPERL Y 
PROTECTED DURING CONSTRUCTION AND ALL OPENINGS 
SHALL BE TEMPORARIL Y CLOSED SO AS TO PREVENT 
OBSTRUCTION AND DAMA GE. 

638. 0111 RECORD DRA WINGS/AS-BUIL T DRA WINGS. THE 
CONTRACTOR SHALL MAINTAIN CURRENT A T  THE SITE A 
SET OF HIS DRA WINGS ON WHICH HE SHALL 
A CCURA TEL Y SHOW THE ACTUAL INSTALLA TION OF ALL 
WORK PROVIDED UNDER HIS CONTRACT INDICA TING 
HEREON ANY VARIA TION FROM THE CONTRA CT 
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ORA WINGS, IN A CCORDANCE WITH THE GENERAL {1) SHOP DRA WINGS AND HYDRA ULIC CALCULA TIONS 
CONDITIONS. CHANGES, WHETHER RESUL TING FROM SHALL BE SUBMITTED BY THIS CONTRACTOR FOR 
FORMAL CHANGE ORDERS OR OTHER INSTRUCTIONS REVIEW AND APPROVAL BY THE FIRE DEPARTMENT PRIOR 
ISSUED BY THE ENGINEER, SHALL BE RECORDED. TO SUBMITTAL TO THE ENGINEER FOR REVIEW. (/) 
INCLUDE CHANGES IN SIZES, LOCA TION, AND w 
DIMENSIONS OF PIPING, EQUIPMENT, FIXTURES, ETC. ALL SHOP ORA WINGS SHALL HA VE CLEARL Y  MARKED THE 1-

APPROPRIA TE SPECIFICA TION NUMBER OF ORA WING 0 
THE CONTRA CTOR SHALL INDICA TE PROGRESS B Y  DESIGNA TION, FOR IDENTIFICA TION OF THE SUBMITTAL z 
COLORING IN VARIOUS PIPING, EQUIPMENT AND 
ASSOCIA TED APPURTENANCES EXA CTL Y AS THEY ARE ALL FINAL APPROVED SHOP ORA WINGS SHALL BE ...J 
ERECTED. THIS PROCESS SHALL INCORPORA TE BOTH INCLUDED IN THE REQUIRED 0 & M MANUALS. <( 
THE CHANGES NOTED ABO VE AND ALL OTHER a: 
DEVIA TIONS FROM THE ORIGINAL ORA WINGS WHETHER A HARD COPY OF THE FIRE PROTECTION SYSTEM w 
RESUL TING FROM JOB CONDITIONS ENCOUNTERED OR LA YOUT{S) SHALL BE SUBMITTED FOR REVIEW IN z 
FROM ANY OTHER CA USES. ADDITION TO THE ELECTRONIC SUBMISSION. IF w 

ELECTRONIC SYSTEM LA YOUTS ARE NOT SUBMITTED, (!} 
THE MARKED-UP AND COLORED-UP PRINTS WILL BE SUBMIT 5 COPIES OF THE LA YOUTS FOR REVIEW. 
USED AS A GUIDE FOR DETERMINING THE PROGRESS OF I 

THE WORK INSTALLED. THEY SHALL BE INSPECTED SHOP DRA WINGS SHALL INCLUDE BUT SHALL NOT BE 
PERIOD/CALL Y BY THE ENGINEER AND THEY SHALL BE LIMITED TO THE FOLLOWING: w 
CORRECTED IMMEDIA TEL Y IF FOUND EITHER {1} FIRE PROTECTION WORK LA YOUT, INCLUDING 0.. 

-
INACCURA TE OR INCOMPLETE. THIS PROCEDURE IS LOCA TION AND SIZES OF ALL PIPING, VAL VES, 0.. 
MANDA TORY. EQUIPMENT, CONNECTIONS, DRAINS, AND ALL OTHER c 

APPURTENANCES AND/OR A CCESSORIES. z 
FAILURE TO COMPL Y WITH THIS REQUIREMENT COULD <( 
RESUL T IN A REDUCTION OF THE MONTHL Y PA YMENT (2) EQUIPMENT CUTS AND MANUFACTURER 'S 1-
REQUISITION RECOMMENDED. DOCUMENTA TION FOR, BUT NOT LIMITED TO: (/) 
A T  THE COMPLETION OF THE JOB, THESE PRINTS SHALL {A) ALL TYPES OF PIPE AND FITTINGS. > 
BE SUBMITTED TO THE ENGINEER FOR FINAL REVIEW a: 
AND COMMENT. THE PRINTS WILL BE RETURNED WITH (B) ALL TYPES OF HANGERS AND SUPPORTS. c 
APPROPRIA TE COMMENTS AND RECOMMENDA TIONS. 
THESE CORRECTED PRINTS, TOGETHER WITH {C) ALL TYPES OF VAL VES, INCLUDING BUT NOT LIMITED I 

CORRECTED PRINTS INDICA TING ALL THE REVISIONS, TO, CONTROL VAL VES, CHECK VAL VES, DRAIN VAL VES, � ADDITIONS AND DELETIONS OF WORK, SHALL FORM THE ETC. 
BASIS FOR PREPARING A SET OF AS-BUlL T RECORD a: 
DRA WINGS. {D) FIRE DEPARTMENT CONNECTIONS. 0 

3: 
THE CONTRACTOR SHALL BE RESPONSIBLE FOR (E) FIRE DEPARTMENT HOSE VAL VES AND RELA TED 
GENERA TING AS-BUIL T RECORD ORA WINGS UTILIZING EQUIPMENT. a: 
CAD-BASED DOCUMENTS IN MICROSTA TION FORMA T. A w 
BOUND SET OF PLANS, AS WELL AS THE COMPUTER {F) PIPE SLEEVES, WALL PLA TES AND ESCUTCHEONS. 1-
FILES, ON DISK, SHALL BE TURNED OVER TO THE <( 
ENGINEER FOR REVIEW. AFTER ACCEPTANCE OF THE AS- {G) FIRE STOPPING AND SMOKE STOPPING. 3: BUIL T DOCUMENTS B Y  THE ENGINEER, THE CONTRA CTOR 
SHALL MAKE ANY CORRECTIONS NECESSAR Y  TO THE AS- (H) A CCESS PANELS. 
BUlL T DOCUMENTS FOR DISTRIBUTION TO THE 
ENGINEER. SUBMIT ELECTRON/CALL Y PER ODOT CADD {!) VAL VE TA GS, PIPE IDENTIFICA TION. 
MANUAL, SECTION 500 "ELECTRONIC SUBMISSIONS. " 

(J) SIGNAGE. 
IT SHALL BE THE CONTRACTOR 'S RESPONSIBILITY TO 
UPDA TE THE AS-BUlL T DOCUMENTS TO INCLUDE ALL STANDPIPE SYSTEM SHOP ORA WINGS SHALL INCLUDE 
CHANGES BROUGHT FORTH TO THE PROJECT RESULTING LOCA TION AND SIZES OF PIPING, HOSE CONNECTIONS, 'll:t 
FROM BULLETINS1 REQUESTS FOR INFORMA TION (RFI), VAL VES, FIRE DEPARTMENT CONNECTIONS, DRAINS, AND M 

0 

CHANGE ORDERS, ETC. ALL OTHER ITEMS AS LISTED IN NFPA 13, NFPA 14, AND ,.. 
FM DA TA SHEETS. I 

,.. 
INCLUDED WITH THE ABOVE SHALL BE A COMPLETE too-
ORA WING LIST. PIPING ORA WINGS SHOWING LA YOUTS OF PIPING I 

SYSTEMS SHALL CONTAIN SUFFICIENT PLANS, ::2: 
THE AS -BUlL T MICROSTA TION DOCUMENTS REQUIRED ELEVA TIONS, SECTIONS, DETAILS AND SCHEMA TICS TO <( 
SHALL BE IN ADDITION TO OTHER REQUIREMENTS CLEARL Y  INDICA TE THE WORK. THEY SHALL BE 1/8" = 1 '- ::I: 
STA TED ELSEWHERE. 0" SCALE {MINIMUM) UNLESS SPECIFIED OTHERWISE 

ELSEWHERE. PROVIDE LARGER SCALE DETAILS AS 
638. 0112 SHOP DRA WING SUBMITTALS. PREPARE AND NECESSAR Y  OR AS REQUESTED. ORA WINGS SHALL SHOW 
SUBMIT SHOP DRA WINGS IN A CCORDANCE WITH THE ALL ELEMENTS OF ENGINEER 'S EXPOSED DUCTWORK, 

@ REQUIREMENTS HEREINBEFORE SPECIFIED. WALLS, PARTITIONS, SLEEVES AND OTHER ASPECTS OF 
CONSTRUCTION AS NECESSAR Y  FOR COORDINA TION. 5 
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HYDRA ULIC CALCULA TIONS SHALL BE PER APPLICABLE 
NFPA STANDARDS AND FM DA TA SHEETS. CALCULA TIONS 
SHALL INCLUDE ALL ITEMS LISTED IN NFPA 13 2007 
EDITION, NFPA 14 2013 EDITION, AND NFPA 502 2014 
EDITION AS THE MINIMUM REQUIREMENT AND ALL 
HYDRA ULICALL Y REMOTE AREAS CALCULA TED SHALL BE 
CLEARL Y INDICA TED ON THE ORA WINGS SUBMITTED FOR 
REVIEW. 

638. 0113 WA TERPROOFIN� AND MISCELLANEOUS IRON 
AND STEEL. ALL FLASHING REQUIRED FOR PIPING 
PENETRA TIONS SHALL BE FORMED BY SHEET METAL PAN 
COMPA TIBLE WITH THE SURROUNDING/CONTA CTING 
SURFA CES. 

ALL SUPPOR TS SHALL BE CUT, ASSEMBLED, WELDED AND 
FINISHED. WELDS SHALL BE GROUND SMOOTH. STANDS, 
BRA CKETS AND FRAMEWORK SHALL BE PROPERL Y SIZED 
AND STRONGL Y CONSTRUCTED. 
MEASUREMENTS SHALL BE TAKEN ON THE JOB AND 
WORKED OUT TO SUIT ADJOINING AND CONNECTING 
WORK. ALL WORK SHALL BE PERFORMED BY 
EXPERIENCED METAL WORKING MECHANICS. MEMBERS 
SHALL BE STRAIGHT AND TRUE AND ACCURA TEL Y 
FITTED. 

DRILLING, CUTTING AND FITTING SHALL BE DONE AS 
REQUIRED TO PROPERL Y INSTALL THE WORK AND 
ACCOMMODA TE THE WORK OF OTHER TRADES AS 
DIRECTED BY THEM. 

MEMBERS SHALL BE GENERALL Y WELDED EXCEPT THA T 
BOL TING MA Y BE USED FOR FIELD ASSEMBL Y WHERE 
WELDING WOULD BE IMPRA CTICAL. 

ALL SHOP AND FIELD FABRICA TED IRON AND STEEL 
WORK SHALL BE CLEANED AND DRIED AND GIVEN A 
COA T OF RUST INHIBITING PAINT ON ALL SURFA CES AND 
IN ALL OPENINGS AND CREVICES. 

638. 0114 FIRE STOPPING AND SMOKE STOPPING. 
CONTRACTOR SHALL PROVIDE FIRE-STOPPING AND 
SMOKE-STOPPING OF ALL FIRE PROTECTION 
PENETRA TIONS WHERE REQUIRED BY CODE. 

WHERE PIPES ARE INSTALLED THROUGH SLEEVES, THE 
SLEEVES SHALL BE OF SUFFICIENT SIZE TO PROVIDE 
1/2" AIR SPACE AROUND THE PIPE PASSING THROUGH 
THE SLEEVE AND ALL OPENINGS SHALL BE SEALED, 
SMOKE-STOPPED AND MADE TIGHT. 

WHERE CORE DRILLING HAS BEEN PRO VIDED, THE CORE 
SHALL BE OF SUFFICIENT SIZE TO PROVIDE 1/2 " AIR 
SPACE AROUND THE PIPE PASSING THROUGH THE CORE 
HOLE AND ALL OPENINGS SHALL BE SEALED, SMOKE-
STOPPED AND MADE TIGHT. 

WHERE SLEEVES ARE INSTALLED FOR FUTURE PIPE 
INSTALLA TION, ALL SLEEVES SHALL BE SEALED, SMOKE-
STOPPED AND MADE TIGHT. 

638. 0115 DEMOLmON AND MAINTENANCE OF EXISTING 
SER VICES. THE ENGINEER WILL REQUIRE CONTINUOUS 
OPERA T!ON OF THE EXISTING SYSTEMS, WHILE 
DEMOLITION, RELOCA TION WORK OR NEW TIE-INS WILL 
BE PERFORMED. OUTAGES REQUIRED FOR 

CONSTRUCTION PURPOSES SHALL BE SCHEDULED FOR 
THE SHORTEST PRACTICAL PERIODS OF TIME, IN 
COORDINA TION WITH THE ENGINEER 'S DESIGNA TED 
REPRESENTA TIVE, FOR SPECIFIED, MUTUALL Y 
AGREEABLE PERIODS OF TIME, AFTER EACH OF WHICH 
THE INTERRUPTION SHALL CEASE AND THE SER VICE 
SHALL BE RESTORED. ANY OUTA GES OF SER VICE SHALL 
BE APPROVED BY THE ENGINEER, PRIOR TO 
COMMENCING THE WORK. NO OUTAGES OR SHUTDOWNS 
OF SER VICE SHALL OCCUR WITHOUT THE WRITTEN 
A UTHORIZA TION OF THE ENGINEER, PRIOR TO 
COMMENCING THE WORK. GIVE NOTICE OF ANY 
SCHEDULED SHUTDOWNS, A MINIMUM OF TWO (2) 
WEEKS IN ADVANCE. 

PRIOR TO ANY DEA CTIVA TION AND RELOCA TION OR 
DEMOLITION WORK, CONSUL T THE DRA WINGS AND 
ARRANGE A CONFERENCE WITH THE ENGINEER IN THE 
FIELD TO INSPECT EA CH OF THE ITEMS TO BE 
DEA CTIVA TED, REMOVED OR RELOCA TED. CARE SHALL 
BE TAKEN TO PROTECT ALL EQUIPMENT DESIGNA TED TO 
REMAIN IN OPERA TION AND BE INTEGRA TED WITH THE 
NEW SYSTEMS. 

CONTRACTOR SHALL BE RESPONSIBLE TO DISCONNECT, 
MAKE SAFE AND LOWER TO GROUND ALL PIPING, 
FIXTURES EQUIPMENT INDICA TED FOR REMOVAL. PIPING 
AND ALL ASSOCIA TED SUPPORTS SHALL BE REMOVED IN 
THEIR ENTIRETY, UNLESS OTHERWISE NOTED ON THE 
DRA WINGS. 

WHERE EXISTING PIPING AND EQUIPMENT ARE 
EMBEDDED IN CONCRETE WALLS OR CEILINGS, THE 
PIPING SHALL BE CUT BACK FLUSH TO THE SURFACE, ALL 
PIPING SHALL BE DISCONNECTED. EQUIPMENT SHALL BE 
REMO VED FOR THE CONTRA CTOR TO PA TCH THE 
EXISTING OPENING. 

638. 0116 IDENTIFICA TION OF MA TERIALS. ALL 
EQUIPMENT USED IN THE FIRE PROTECTION SYSTEMS 
SHALL HA VE A PERMANENTL Y A TTACHED NAMEPLA TE 
IDENTIFYING THE MANUFA CTURER, SER VICE, SIZE, 
SERIAL NUMBER OR MODEL NUMBER, ETC. THE 
NAMEPLA TES SHALL BE KEPT CLEAN AND READABLE A T  
ALL TIMES. 

A LEGEND SHOWING THE SERVICE SHALL BE APPLIED ON 
EA CH PIPE INSTALLED B Y  THE CONTRACTOR. THIS SHALL 
NOT BE REQUIRED ON SECTIONS OF PIPE WHICH ARE TO 
BE BURIED OR ENCASED IN CONCRETE. 

638. 0117 VAL VE TAGS AND CHARTS. ALL VAL VES ON 
PIPES OF EVER Y DESCRIPTION SHALL BE PROVIDED WITH 
VAL VE TA GS. TA GS SHALL BE PROVIDED B Y  THE 
CONTRACTOR FOR THE WORK UNDER THEIR CHARGE. 

ALL VAL VES ON EQUIPMENT SHALL BE PROVIDED WITH 
VAL VE TA GS. 

THE CONTRACTOR SHALL PROVIDE FOR HIS WORK VAL VE 
CHARTS OF ALL SYSTEMS. 

638. 0118 CONNECTION TO EXISTING SERVICES. 
SHUTDOWNS OF EXISTING SYSTEMS SHALL BE 
SCHEDULED WELL IN ADVANCE WITH THE ENGINEER. 
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BEFORE CONNECTION OF INTERIOR FIRE PROTECTION CONNECTIONS BETWEEN TWO PIPES, FITTINGS, OR 
PIPING TO UNDERGROUND SUPPL Y PIPING, THE VAL VES OF IRON/NOMINAL PIPE SIZE OUTER DIAMETER 
CONTRACTOR SHALL FURNISH A COMPLETEL Y EXECUTED SHALL BE MADE WITH RIGID GROOVED COUPLINGS AS 
COPY OF REQUIRED TEST CERTIFICA TE AS OUTLINED IN MANUFACTURED BY VICTA ULIC (STYLE 07), TYCO (/) 
NFPA 24. SHURJOINT (Z07), ANVIL GRUVLOK {7401), OR w 

APPROVED EQUAL 1-638. 0119 TEMPORARY STANDPIPES. A TEMPORAR Y  0 
STANDPIPE SHALL BE PROVIDED AS DIRECTED IN THE CONNECTIONS BETWEEN ONE PIPE, FITTING, OR VAL VE z 
PLANS IN THE RAMP E TUNNEL A T  SPECIFIED PERIODS OF A WWA DUCTILE IRON OUTER DIAMETER AND ONE 
DURING CONSTRUCTION. THIS TEMPORAR Y  STANDPIPE FLANGED PIPE, FITTING, OR VAL VE SHALL BE MADE WITH ...J 
WILL NOT BE INTERCONNECTED WITH THE TUNNEL GROOVED FLANGE ADAPTERS AS MANUFA CTURED BY <( 
STANDPIPE SYSTEM. THE TEMPORAR Y  STANDPIPE SHALL VICTA ULIC {STYLE 341), TYCO SHURJOINT (A512}, STAR a: 
BE SUPPLIED THROUGH ONE TEMPORAR Y  SIAMESE INLET PIPE PRODUCTS (AF-4), OR APPROVED EQUAL w 
A T THE ROADWA Y LEVEL A T EACH POR TAL, OR WHERE z 
DIRECTED BY THE LOCAL FIRE DEPARTMENT. ACCESS TO THREADED REDUCER FITTINGS (3" OR 4" NPS GROOVED w 
TEMPORARY SIAMESE INLET FIRE DEPARTMENT X 2-1/2" MALE NPT) SHALL BE AS MANUFA CTURED B Y  (!} 
CONNECTIONS SHALL BE KEPT CLEAR AND A CCESSIBLE VICTA ULIC (NO. 52), TYCO SHURJOINT {7150M), ANVIL 
A T  ALL TIMES. GRUVLOK {7076), OR APPROVED EQUAL. I 

ALL PIPE, FITTINGS, VAL VES, DEVICES AND ASSOCIA TED 
638. 02 PRODUCTS. APPURTENANCES SHALL BE RA TED FOR PRESSURES THA T w 

MA Y BE DEVELOPED. 0.. 
-

638. 0201 PIPE AND FI7TINGS. PIPING SHALL MEET 0.. 
APPLICABLE ANSI OR ASTM STANDARDS REQUIREMENTS 638.0202 VAL VES. WITH THE EXCEPTION OF DRAIN c 
AND SHALL HA VE MANUFACTURER 'S NAME AND VAL VES, ALL VAL VES SHALL BE UL LISTED AND FM z 
STANDARD MARKED ON EA CH LENGTH. UNLESS APPROVED AND FROM ONE MANUFA CTURER. <( 
SPECIFIED OTHER WISE BELOW, JOINTS SHALL MEET 1-
APPLICABLE ANSI AND ASTM STANDARDS ISOLA TION AND/OR CONTROL VAL VES SHALL BE: (/) 
REQUIREMENTS. WHERE ANSI AND ASTM STANDARD 
DOES NOT EXIST, JOINTS AND FITTINGS SHALL BEAR UL {1) OUTSIDE SCREW AND YOKE VAL VE. DUCTILE IRON > 
LISTING AND FM APPROVAL SYMBOLS. BOD Y, BRONZE MOUNTED, GROOVED ENDS, RESILIENT a: 

WEDGE, 200 PS� 6" IN SIZE, AS MANUFACTURED B Y  c 
PIPING, FITTINGS, JOINTS: VICTA UL!C (SERIES 77tH), KENNED Y VAL VE (KS-R W 

7093A), OR APPROVED EQUAL. I 

{1) DUCTILE IRON, WHERE SHOWN, PER A WWA C151, 
THICKNESS CLASS 52, ANSI A21 -51 AND A WWA C150 CHECK VAL VES SHALL BE: � 
WITH CEMENT LINING PER ANSI A21. 4. FITTINGS SHALL a: 
BE DUCTILE IRON 250 PSI RA TING PER ANSI A21 . 10 {1) GROOVED END, IRON BODY, SPRING ACTIVA TED, 0 
WITH CEMENT LINING PER ANSI A21. 4. 250 PSI, 6" IN SIZE, AS MANUFACTURED B Y  VICTA ULIC 3: 

(SERIES 717), KENNEDY VAL VE (426), OR APPROVED 
(2) HOT-DIPPED GAL VANIZED STEEL, WHERE SHOWN, EQUAL. a: 
PER ASTM A53, SCHEDULE 40. w 

DRAIN VAL VES SHALL BE: 1-
PIPE JOINTS SHALL BE GROOVED JOINTS PER STANDARD <( 
A WWA C606. ALL MA TERIALS AND INSTALLA TION SHALL {1} BRASS BALL TYPE CORPORA TION VAL VES WITH 2// 3: CONFORM TO NFPA 24 AS THE MINIMUM. A WWA/CC INLET AND 2" MALE NPT/MIP THREAD OUTLET 

AS MANUFA CTURED BY MUELLER (B-2996N), FORD METER 
CONNECTIONS BETWEEN TWO PIPES, FITTINGS, OR BOX (FB400-7-NL), A. Y. MCDONALD (73148B), OR 
VAL VES OF A WWA DUCTILE IRON OUTER DIAMETER APPROVED EQUAL 
SHALL BE MADE WITH A WWA DUCTILE IRON GROOVED 
COUPLINGS AS MANUFACTURED BY VICTA ULIC (STYLE COMBINA TION AIR RELIEF- VACUUM VAL VES SHALL BE: 
31), TYCO SHURJOINT {A505), STAR PIPE PRODUCTS 
{AC-9), OR APPROVED EQUAL {1) DESIGNED TO EXHA UST LARGE AMOUNTS OF AIR 

DURING SYSTEM FILLING, TO RELEASE SMALL AMOUNTS 'll:t 
DUCTILE IRON PIPE TO BE CUT AND GROOVED SHALL BE OF ACCUMULA TED AIR DURING OPERA TION, AND TO M 

0 

GROG VED WITH FLEXIBLE RADIUS GROOVES WHERE ADMIT LARGE AMOUNTS OF AIR UPON IMPENDING ,.. 
REQUIRED TO CONFORM TO TUNNEL CUR VA TURE. RIGID VA CUUM DURING DRAINING. THE INLET SHALL BE 1/2" I 

,.. 
RADIUS GROOVES SHALL BE PRO VIDED A T  ALL FimNGS FEMALE NPT, TO BE FITTED WITH A 112 ft NIPPLE AND too-
AND VAL VES. INSTALLED AS DIRECTED ON THE SYSTEM I 

{DOWNSTREAM) SIDE OF ALL CHECK VAL VES, WHICH ::2: 
CONNECTIONS BETWEEN ONE PIPE, FITTING, OR VAL VE SHOULD COME PRE- TAPPED A T  SUCH POINTS FOR <( 
OF A WWA DUCTILE IRON OUTER DIAMETER AND ONE COMBINA TION AIR RELIEF- VACUUM VAL VES. ::I: 
PIPE, FITTING, OR VAL VE OF !RON/NOMINAL PIPE SIZE COMBINA TION AIR RELIEF- VACUUM VAL VES SHALL ALSO 
SHALL BE MADE WITH GROOVED TRANSITION BE INSTALLED A T  ALL ADDITIONAL POINTS AS 
COUPLINGS AS MANUFACTURED BY VICTA ULIC (STYLE INDICA TED ON THE ORA WINGS AND A T  ALL SYSTEM 
307), TYCO SHURJOINT {A507), STAR PIPE PRODUCTS HIGH POINTS AS REQUIRED BY NFPA 502. COMBINA TION 

@ {AC-7 ), OR APPROVED EQUAL AIR RELIEF- VA CUUM VAL VES SHALL BE AS 

5 
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MANUFACTURED BY GA INDUSTRIES (945} OR APPROVED 
EQUAL. 

BALL DRIPS SHALL BE: 

(1) DESIGNED TO A UTOMA TICALL Y DRAIN WA TER FROM 
PIPE THA T IS TO BE MAINTAINED NORMALL Y DR Y. BALL 
DRIPS SHALL BE NORMALL Y  OPEN AND SHALL CLOSE A T  
PRESSURES OF APPROXIMA TEL Y 7 PSI TO REOPEN A T  
PRESSURES OF APPROXIMA TEL Y 5 PSI. BALL DRIPS 
SHALL BE AS MANUFACTURED B Y  ELKHART (702), 
CROKER (6780 OR 6781}, GUARDIAN (6430 OR 6432}, 
POTTER ROEMER (5981 OR 5982), OR APPROVED EQUAL. 
BALL DRIPS SHALL BE INSTALLED IN A HORIZONTAL 
POSITION ONL Y, ON THE FIRE DEPARTMENT 
CONNECTION (FDC/UPSTREAM) SIDE OF ALL CHECK 
VAL VES AND ISOLA TION VAL VES, WHICH SHOULD COME 
PRE-TAPPED A T  SUCH POINTS FOR BALL DRIPS. BALL 
DRIPS SHALL ALSO BE INSTALLED AT ALL ADDITIONAL 
POINTS AS INDICA TED ON THE DRA WINGS. 

ALL VAL VES THA T ARE INSTALLED AS A PAR T  OF THE 
STANDPIPE SYSTEM SHALL BE PROVIDED WITH 
PRESSURE RA TINGS SUITABLE FOR THEIR INTENDED 
SER VICE. 

ALL VAL VES EXPOSED TO THE WEA THER SHALL BE FULL Y 
PROTECTED TO PREVENT CORROSION REGARDLESS OF 
SIZE AND/OR TYPE. 

638. 0203 PIPE HANGERS AND SUPPORTS. CONFORM TO 
NFPA 13. 

PIPE HANGERS ARE TO BE INSTALLED WHERE PIPE IS TO 
BE HUNG FROM THE CEILING AND SHALL BE APPROVED 
TRAPEZE-STYLE HANGERS SUPPOR TED FROM CONCRETE 
BY APPROVED THREADED RODS HUNG FROM ROD 
HANGERS. HUNG ON AND SECURED TO THESE THREADED 
RODS SHALL BE 3-1/4 " X 1 -5/8" CHANNEL STRUT OF 
12-GA UGE STEEL WITH HOLES OR ELONGA TED HOLES AS 
MANUFA CTURED BY UNISTRUT (P5000HS), ANVIL -STRUT 
(AS 100), OR FLORIDA STRUT {FS12314}. THE PIPE 
SHALL BE SECURED TO THE CHANNEL STRUT BY PIPE 
CLAMPS SIZED FOR THE PIPE IN QUESTION {E. G. 6-7/8" 
PIPE CLAMPS FOR 6" A WWA DUCTILE IRON PIPE} AS 
MANUFA CTURED BY UNISTRUT (P2000 SERIES), FLORIDA 
STRUT (SCO SERIES), OR THOMAS & BETTS (701 
SERIES}. THE ROD HANGERS SHALL BE 1/2" ZINC
PLA TED CARBON STEEL VERTIGO MECHANICAL ANCHORS 
AS MANUFACTURED BY POWERS FASTENERS (7175) OR 
APPRO VED EQUAL 

PIPE SUPPOR TS ARE TO BE INSTALLED WHERE PIPE IS TO 
BE SUPPORTED FROM THE FLOOR. PIPE SUPPORTS SHALL 
BE ANCHORED TO THE CONCRETE FLOOR BY APPROVED 
ANCHOR BOL TS AND SHALL BE 1 -5/8" X 1-5/8'' CHANNEL 
STRUT OF 12-GAUGE STEEL WITH HOLES OR ELONGA TED 
HOLES AS MANUFA CTURED B Y  UN/STRUT {P1 000HS}, 
ANVIL -STRUT {AS 200), FLORIDA STRUT {FS12158), OR 
APPROVED EQUAL THE PIPE SHALL BE SECURED TO THE 
CHANNEL STRUT BY PIPE CLAMPS, AS NOTED ABOVE. 

VER TICAL RUNS OF PIPE SHALL BE SUPPORTED BY RISER 
CLAMPS, AS INDICA TED IN THE PLANS. 

ALL COMPONENTS OF PIPE HANGERS SHALL BE CAPABLE 
OF WITHSTANDING TEMPERA TURES OF 250 DEGREES 

CELSIUS FOR A PERIOD OF TWO (2) HOURS WITHOUT 
ANY LOSS IN STRENGTH. ALL HANGER COMPONENTS 
SHALL MEET ASTM A153 (HOT-DIP GAL VANIZA TION) AS A 
MINIMUM FOR CORROSION RESISTANCE. IF HOT-DIP 
GAL VANIZA TION IS NOT A VAILABLE, ALL HANGER 
COMPONENTS SHALL MEET ASTM B633, SC1, OR SC3 AS 
A MINIMUM FOR CORROSION RESISTANCE. 

PIPING A T  ALL EQUIPMENT AND CONTROL VAL VES SHALL 
BE SUPPORTED TO PREVENT STRAINS OR DISTORTIONS 
IN THE HANGERS, CONNECTED EQUIPMENT AND 
CONTROL VAL VES. 

ALL PIPING INSTALLED SHALL BE INDEPENDENTL Y  
SUPPORTED FROM THE STRUCTURE STEEL AND/OR 
CONCRETE AND NOT FROM THE PIPING, ROOF 
DUCTWORK, RACK HANGERS OR CONDUIT OF THIS 
AND/OR ANY OTHER TRADES. 
PIPE SUPPORTS, VERTICAL AND HORIZONTAL, SHALL 
NOT BEAR ON SLEEVES, EXCEPT AS SHOWN IN THE 
PLANS. 

638. 0204 PAINTING. ALL EXPOSED PIPE SHALL BE 
PAINTED RED. 

ALL HANDWHEELS SHALL BE PAINTED RED. 

NO PARTS SHALL BE PAINTED IN SUCH A MANNER AS TO 
INHIBIT THEIR USUAL AND PROPER FUNCTION OR 
MAINTENANCE. 

638. 0205 PIPE SLEEVES AND ESCUTCHEONS. 
CONTRACTOR SHALL DETERMINE THE DIAMETER OF EA CH 
INDIVIDUAL WALL OPENING OR SLEEVE BEFORE 
ORDERING, FABRICA TION, OR INSTALLA TION. 

SLEEVES AND INSER TS SHALL NOT BE USED IN ANY 
PORTIONS OF THE TUNNEL WHERE THEIR USE WOULD 
IMPAIR THE STRENGTH OR CONSTRUCTION FEA TURES OF 
THE TUNNEL. ELIMINA TION OF SLEEVES MUST BE 
APPROVED BY THE ENGINEER. 

WALL SLEEVES SHALL BE MADE WA TER TIGHT BY THE 
USE OF MECHANICAL LINK SEAL. 

PIPE SLEEVES SHALL BE REQUIRED ON ALL PIPES 
PASSING THROUGH ALL WALLS AND SHALL BE 
SCHEDULE 40. 

638. 0206 FIRE DEPARTMENT CONNECTION. FIRE 
DEPAR TMENT CONNECTION (FDC) SHALL BE SIAMESE 
FREE-STANDING {SIDEWALK) TYPE, 6" X 2-1/2" X 2-1/2'� 
500 GPM CAPACITY, CHROME PLA TE, WITH NAME PLA TE 
BRANDED "DR Y STANDPIPE SYSTEM. " TWO WA Y CLAPPER 
INLETS, ADAPTERS AND PLUGS WITH CHAINS, AS 
MANUFACTURED BY ELKHART (15-2W), CROKER {6512}, 
GUARDIAN (6226}, POTTER ROEMER (5763}, OR 
APPROVED EQUAL. 

COORDINA TE TYPE WITH LOCAL FIRE DEPARTMENT 
PRIOR TO INSTALLA TION. 

ALL HOSE THREADS SHALL CONFORM TO THE 
REQUIREMENTS OF THE CINCINNA TI FIRE DEPARTMENT. 

638. 0207 FIRE DEPARTMENT HOSE VAL VES AND RELA TED 
EQUIPMENT. PROVIDE FIRE DEPARTMENT VAL VE HOSE 

CONNECTIONS (HC) WHERE NOTED ON THE DRA WINGS. 
FIRE DEPARTMENT VAL VE HOSE CONNECTIONS {HC} 
SHALL BE 2-1/2" FEMALE NPT INLET BY 2-1/2" 
CINCINNA TI THREAD MALE OUTLET, 300PSI WORKING 
PRESSURE, COMPLETE WITH CAP AND CHAIN. ALL 
COMPONENTS TO BE CHROME PLA TED FINISH. 

FIRE DEPARTMENT VAL VE HOSE CONNECTIONS {HC} 
SHALL BE AS MANUFACTURED BY ELKHART (U-25-2. 5), 
CROKER (5015}, GUARDIAN (5015), POTTER ROEMER 
(4065), OR APPROVED EQUAL. 

ALL HOSE THREADS SHALL CONFORM TO THE 
REQUIREMENTS OF THE CINCINNA TI FIRE DEPARTMENT. 

638. 0208 SIGNAGE. PROVIDE SIGNAGE FOR EACH FIRE 
DEPAR TMENT CONNECTION, HOSE CONNECTION, AND 
DRAIN. 
NO SIGN OR POST SHALL BE INSTALLED IN SUCH A 
MANNER AS TO IMPEDE OR AFFECT THE NORMAL 
OPERA TION OR MAINTENANCE OF THE ASSOCIA TED FIRE 
DEPAR TMENT CONNECTION OR HOSE CONNECTION. 

THE SIGNS SHALL MEET THE REQUIREMENTS OF ITEM 
630 WITH THE FOLLOWING EXCEPTIONS: 

SIGNS FOR FIRE DEPARTMENT CONNECTIONS SHALL AS 
FOLLOWS: 24 " WIDE BY 18" HIGH FIELD, WITH ROUNDED 
CORNERS AND A 1/2" WHITE BORDER ON ALL SIDES. THE 
BA CKGROUND SHALL BE SAFETY RED WITH WHITE TEXT. 
THE SIGN SHALL BE OF ENGINEERING-GRADE 
RETROREFLECTIVE ALUMINUM. THE FONT SHALL BE 
CONDENSED HIGHWA Y TYPE, WITH TEXT CENTERED. THE 
TOP LINE SHALL BE 2 "  TALL TO READ "SER VES L YTLE 
TUNNEL �� THE MIDDLE LINE SHALL BE 8" TALL TO READ 
"F D C'� AND THE BOTTOM LINE SHALL BE 2" TALL TO 
READ "MANUAL DR Y STANDPIPE". FIRE DEPARTMENT 
CONNECTION SIGNS SHALL BE INSTALLED BESIDE OR 
ABOVE EA CH FIRE DEPARTMENT CONNECTION B Y  
MOUNTING ON A POST OR HANGING FROM A WALL B Y  
MEANS OF SUFFICIENT ANCHORS. 

1111 r 

SIGNS FOR HOSE CONNECTIONS SHALL BE AS FOLLOWS: 
12 " SQUARE FIELD, WITH ROUNDED CORNERS. THE 
BA CKGROUND SHALL BE SAFETY RED WITH THE 
NFPA 1 70 HOSE CONNECTION SYMBOL IN WHITE. THE 
SIGN SHALL BE OF ENGINEERING-GRADE 
RETROREFLECTIVE ALUMINUM. HOSE CONNECTION 
SIGNS SHALL BE INSTALLED CENTERED ABOVE EACH 
HOSE CONNECTION NICHE; THE BOTTOM EDGE OF THE 
SIGN ALIGNED 1 "  ABOVE THE TOP EDGE OF THE HOSE 
CONNECTION NICHE. HOSE CONNECTION SIGNS IN FAN 
AND ELECTRICAL ROOMS SHALL BE INSTALLED BESIDE 
EACH PAIR OF HOSE CONNECTIONS. ALL SIGNS SHALL BE 
INSTALLED BY MEANS OF SUFFICIENT ANCHORS. 

I1•1;MI�il 
SIGNS FOR DRAINS SHALL BE AS FOLLOWS: 6 '' WIDE BY 
2" HIGH FIELD, WITH SQUARE CORNERS. THE 
BA CKGROUND SHALL BE SAFETY RED WITH WHITE TEXT. 
THE SIGN SHALL BE OF ENGINEERING-GRADE 
ALUMINUM. THE TEXT SHALL BE CENTERED, TO READ 
"DRAIN'� DRAIN SIGNS SHALL BE INSTALLED ABOVE 
EACH DRAIN CONNECTION A T  48" UP THE WALL. ALL 
SIGNS SHALL BE INSTALLED BY HANGING FROM A WALL 
BY MEANS OF SUFFICIENT ANCHORS. 

638.03 EXECUTION. 

638.0301 COOPERA TION AND WORK PROGRESS. PRIOR 
TO INSTALLA TION, THE CONTRA CTOR HAS THE 
RESPONSIBILITY TO COORDINA TE THE EXACT MOUNTING 
ARRANGEMENT AND LOCA TION OF FIRE PROTECTION 
EQUIPMENT TO ALLOW PROPER SPACE REQUIREMENTS 
AS INDICA TED IN THE NEC. PARTICULAR A TTENTION 
SHALL BE GIVEN IN THE FIELD TO GROUP 
INSTALLA TIONS. 

638. 0302 INSTALLA TION. THIS SECTION COVERS 
PARTICULAR INSTALLA TION METHODS AND 
REQUIREMENTS PECULIAR TO CERTAIN ITEMS AND 
CLASSES OR MA TERIAL AND EQUIPMENT. 

THE CONTRA CTOR SHALL OBTAIN DETAILED 
INFORMA TION FROM MANUFA CTURERS OF EQUIPMENT AS 
TO PROPER METHODS OF INSTALLA TION. 

THE CONTRACTOR SHALL COORDINA TE THE 
INSTALLA TIONS WITH LOCAL A UTHORITIES, THE CITY 
BUILDING DEPARTMENT, THE CITY FIRE DEPARTMENT, 
THE ENGINEER, ETC. 

ALL MISCELLANEOUS HARD WARE AND SUPPORT 
A CCESSORIES, INCLUDING SUPPORT RODS, NUTS, 
BOL TS, SCREWS AND OTHER SUCH ITEMS, SHALL BE OF 
A GAL VANIZED OR CADMIUM PLA TED FINISH OR OF 
ANOTHER APPROVED RUST-INHIBITING COA TING. 

INSTALL SYSTEM IN ACCORDANCE WITH NFPA 14, STA TE 
OF OHIO, CITY OF CINCINNA TI, HIGHWA YS, AND PUBLIC 
WORKS STANDARDS, AND MANUFACTURERS' 
RECOMMENDA TIONS. 

PIPE HANGERS AND SUPPORTS: INSTALL IN 
A CCORDANCE WITH NFPA 13. 
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RIGIDL Y ANCHOR PIPE TO BUILDING STRUCTURE. DIRECT 
MOVEMENT ONL Y ALONG AXIS OF PIPE ERECT PIPING SO 
STRAIN AND WEIGHT IS NOT ON CAST CONNECTIONS OR 
APPARA TUS. 

PROVIDE SUPPORT AND ANCHORS FOR CONTROLLING 
EXPANSION AND CONTRACTION OF PIPING. 

INSTALL OS& Y ISOLA TION VAL VES FOR SHUT-OFF OR 
ISOLA TING SER VICE. 

INSTALL DRAIN VAL VES A T  LOW POINTS OF PIPING AS 
SHOWN ON THE PLANS. 

FLUSH ENTIRE PIPING SYSTEM OF FOREIGN MA TTER. 

HYDROSTA TICALL Y TEST ENTIRE SYSTEM. SCHEDULE 
TEST TO BE WITNESSED BY FIRE MARSHAL/ AUTHORITY 
HA VING JURISDICTION/ AND ENGINEER. 

638. 0303 MA TERJALS AND WORKMANSHIP. ALL 
MA TERIALS AND EQUIPMENT SHALL BE NEW AND 
UNUSED AND SHALL MEET REQUIREMENTS OF THE 
LA TEST STANDARDS OF NFPA/ FM GLOBAL, ASTM/ ANSI 
AND IEEE. EQUIPMENT SHALL HA VE COMPONENTS 
REQUIRED OR RECOMMENDED BY OSHA, APPLICABLE 
NFPA DOCUMENTS AND SHALL BE UL LISTED AND 
LABELED AND FM GLOBAL APPROVED WHERE REQUIRED. 
DESPITE REFERENCES IN THE SPECIFICA TIONS OR ON 
THE DRA WINGS TO MA TERIALS OR PIECES OF 
EQUIPMENT B Y  NAM� MAKE OR CA TALOG NUMBER, SUCH 
REFERENCES SHALL BE INTERPRETED AS ESTABLISHING 
STANDARDS OF QUALITY FOR MA TERIALS AND 
PERFORMANCE. 

FINISH OF MA TERIALS, COMPONENTS AND EQUIPMENT 
SHALL NOT BE LESS THAN INDUSTR Y GOOD PRA CTICE. 
WHEN MA TERIAL OR EQUIPMENT IS VISIBLE OR SUBJECT 
TO CORROSIVE OR A TMOSPHERIC CONDITION$_. THE 
FINISH SHALL BE AS APPROVED BY THE ENGINEER. 

PRO VIDE PROPER ACCESS TO MA TERIAL OR EQUIPMENT 
THA T REQUIRES INSPECTION, REPLACEMENT, REPAIR OR 
SER VICE. IF PROPER A CCESS CANNOT BE PROVIDED, 
CONFER WITH THE ENGINEER AS TO THE BEST METHOD 
OF APPROA CH TO MINIMIZE EFFECTS OF REDUCED 
ACCESS. 

ODOT WILL NOT BE RESPONSIBLE FOR MA TERIAL, 
EQUIPMENT OR THE INSTALLA TION OF SAME BEFORE 
TESTING AND A CCEPTANCE. 

638. 0304 FINAL INSPECTION. WHEN ALL STANDPIPE 
WORK ON THE PROJECT HAS BEEN COMPLETED AND IS 
READY FOR FINAL INSPECTION, SUCH AN INSPECTION 
SHALL BE MADE. A T  THIS TIME_. AND IN ADDITION TO ALL 
OTHER REQUIREMENTS IN THE CONTRACT DOCUMENTS, 
THE CONTRA CTOR, FOR THE WORK UNDER THIS 
CONTRACT, SHALL DEMONSTRA TE THA T THE 
REQUIREMENTS OF THESE SPECIFICA TIONS HA VE BEEN 
MET TO THE ENGINEER 'S SA TISFACTION. 

THIS INCLUDES, BUT IS NOT LIMITED TO/ THE 
SUCCESSFUL COMPLETION OF HYDROSTA TIC TESTING AS 
SET OUT IN NFPA 24 10. 1 0. 2  ''ACCEPTANCE 
REQUIREMENTS. " THE 200 PSI PRESSURE SHALL GOVERN 
SUCH TESTING. PRIOR TO HYDROSTA TIC TESTIN� THE 

SYSTEM SHALL BE COMPLETEL Y FLUSHED AS REQUIRED 
IN THE SAME SECTION OF NFPA 24. 

638. 0305 SHOP DRA WING CHECKUST. THE FOLLOWING 
IS A CHECKLIST OF JOB SPECIFIC ITEMS THA T SHALL BE 
SUBMITTED AS SHOP DRA WINGS B Y  THE CONTRACTOR 
FOR REVIEW AND APPROVAL BY ENGINEER. 

THE SHOP ORA WING SUBMITTALS SHALL CONTAIN ALL 
INFORMA TION AS STA TED BELOW AND AS STA TED IN 
EA CH SPECIFICA TION SECTION. 
THE FOLLOWING LIST IS NOT ALL-INCLUSIVE; THE 
CONTRACTOR SHALL BE RESPONSIBLE TO SUBMIT ALL 
REQUIRED SHOP DRA WINGS FOR ALL MA TERIALS THA T 
WILL BE INSTALLED IN THE PROJECT: 

PRODUCT/ 
SUBMITTAL REQUIREMENTS 

CATEGORY 
HYDRA ULIC HYDRA ULIC CALCULA TIONS 
CALCULA - CORRESPONDING TO THE SHOP 
TIONS DRA WING HEAD LA YOUT. 

CUT SHEETS OF ALL ITEMS AND 
VIBRA TION 

MA TERIALS/ STAMPED AND SIGNED 
ISOLA TION 

DESIGN DRA WINGS. 
CUT SHEETS OF ALL ITEMS AND 

PIPING MA TERIALS INCLUDING JOINING 
METHODS; SCHEDULE OF MA TERIALS. 

VAL VES 
CUT SHEETS OF ALL ITEMS AND 
MA TERIALS SCHEDULE OF VAL VES. 

EQUIPMENT: 
-PIPE CUT SHEETS OF ALL ITEMS AND 
SLEEVES/ MA TERIALS, OPERA TION SEQUENCES 
INSER TS AND ETC. 
HANGERS. 
IDENTIFI- CUT SHEETS OF ALL ITEMS AND 
CA TION MA TERIALS 
HANGERS 
AND SUP-

CUT SHEETS OF ALL ITEMS AND 

PORTS 
MA TERIALS 

FIRESTOP-
PING AND CUT SHEETS OF ALL ITEMS AND 
SMOKESTOPP MA TERIALS 
ING 

CUT SHEETS OF ALL ITEMS AND 
DRAINS 

MA TERIALS 
TESTING REPORT INCLUDING 
PROCEDURE AND RESUL TS FOR EACH 

TESTING 
SYSTEM OR SECTION OF EACH 

REPORTS 
SYSTEM. INCLUDE MUL TIPLE 
ITERA TIONS AS PERFORMED. 

RECORD AS- FULL SET OF DRA WINGS INDICA TING 
BUIL T  AS-BUlL T CONDITIONS. 
DRA WINGS VAL VE TAGS AND CHAR TS. 

COMPLETE BOUND AND TABBED 
OPERA TION 
AND MAINTE-

BINDERS OF ALL EQUIPMENT 
MAINTENANCE MANUALS AND 

NANCE 
RECOMMENDED MAINTENANCE 

MANUALS 
(O&M) 

SCHEDULE, WARRANTIES, LETTER OF 
COMPLETION. 

638. 0306 TESTING AND INSPECTION. THE CONTRACTOR 
SHALL OBTAIN AND PA Y FOR ALL THE INSPECTION AND 
TESTS REQUIRED FOR THIS SECTION OF THE WORK. 
DEFECTS DISCOVERED IN WORI( MA TERIALS AND/OR 
EQUIPMENT SHALL BE REPLACED A T  NO COST TO THE 
ENGINEER, AND THE INSPECTION AND TESTING SHALL 

co :::r:: w <( w z 

BE REPEA TED. WHEN WORK IS COMPLETED/ THE WA TER INTO THE STANDPIPE PIPING SYSTEMS. OPEN 
CONTRACTOR SHALL FURNISH ALL CERTIFICA TES OF VAL VES SLOWL Y AND MAINTAIN WA TCH FOR LEAKS IN 
INSPECTION AND APPROVAL TO THE ENGINEER BEFORE ALL SYSTEMS FOR MINIMUM OF ONE {1) ENTIRE WORK 
FINAL PA YMENT OF THE CONTRACT WILL BE ALLOWED. DA Y. (/) 

w 
TEST STANDPIPE PIPING AND MAKE WA TERTIGHT ANY LEAKS DEVELOPED SHALL BE REPAIRED A T  NO 1-
BEFORE ANY PAINTING AND CONCEALMENT. MAKE EXTRA COST TO THE ENGINEER. 0 
PARTIAL TESTS AS REQUIRED/ DURING THE PROGRESS z 
OF THE WORK. ALL TESTS SHALL BE WITNESSED B Y  THE 638.0307 IDENTIFICA TION OF MA TERIALS. BEFORE 
AUTHORITY HA VING JURISDICTION AND A NAMEPLA TES AND MARKERS ARE APPLIED, THE ...J 
REPRESENTA TIVE OF THE ENGINEER. EQUIPMENT AND PIPING SHALL BE CLEANED AND <( 

PAINTED. a: 
STANDPIPE SYSTEM SHALL BE TESTED TO A w 
HYDROSTA TIC TEST OF 200 PSI FOR TWO (2) HOURS IN NAME PLA TE SHALL BE MADE OF BLACK SURFA C� WHITE z 
A CCORDANCE WITH NFPA 13 AND NFPA 24 AS A CORE LAMINA TED BAKELITE WITH 1 "  HIGH INDENTED w 
MINIMUM TESTING REQUIREMENT. IF SYSTEM WORKING LETTERS. NAMEPLA TES SHALL BE MINIMUM 5" LONG B Y  (!} 
PRESSURES IN EXCESS OF 175 PSI ARE EXPECTED, 3" WIDE AND BEAR THE EQUIPMENT NAME AS 
THOSE PORTIONS OF THE PIPING SYSTEM SHALL BE DESIGNA TED IN THE SPECIFICA TIONS. NAMEPLA TES I 

TESTED A T  A PRESSURE 50 PSI IN EXCESS OF THE SHALL BE AS FABRICA TED B Y  SETON NAMEPLA TE CO., 
EXPECTED SYSTEM WORKING PRESSURE. CONTRACTOR A TLANTIC ENGRA VING CO., W. H. BRADY CO., OR w 
SHALL TEST STANDPIPE SYSTEM FOR MINIMUM 500 GPM APPROVED EQUAL A TTACH WITH SCREWS OR RIVETS. 0.. 

-
OF FLOW FOR THE HYDRAULICALL Y MOST REMOTE 0.. 
STANDPIPE THROUGH THE MOST REMOTE 2-1/2'' A LEGEND SHOWING THE SER VICE SHALL BE APPLIED ON c 
OUTLET$_. FROM EACH OF THE FIRE DEPAR TMENT EACH PIPE INSTALLED B Y  THE CONTRA CTOR. THE PIPING z 
CONNECTIONS. OF EACH SYSTEM SHALL BE IDENTIFIED IN THE <( 

FOLLOWING LOCA TIONS AND WHERE DIRECTED BY THE 1-
THE CONTRA CTOR SHALL, WITH THE PARTIES NOTED ENGINEER. (/) 
HEREIN, ESTABLISH PROCEDURES TO WITNESS TESTING 
THA T ARE A CCEPTABLE TO THE PARTIES NOTED HEREIN. {1) PIPE MAINS AND BRANCHES - EVER Y 10'-0' > 
ALL PARTIES NOTED HEREIN SHALL BE NOTIFIED IN a: 
WRITING OF THE ACCEPTED TESTING PROCEDURE PRIOR {2) A T  EA CH VAL VE c 
TO ANY TESTING. THE CONTRACTOR SHALL NOTIFY 
PARTIES DESIGNA TED TO WITNESS TESTING A T  LEAST {3) EA CH WALL PENETRA TION {BOTH SIDES) I 

30 DA YS IN ADVANCE OF SCHEDULED TESTING. 
{4) EA CH RISER INCLUDING BRANCH RISERS FROM � 

CONDITIONS REQUIRING TESTING IN EXCESS OF THE MAINS. a: 
MINIMUM REQUIREMENTS NOTED HEREIN SHALL BE 0 
PERFORMED IN A CCORDANCE WITH NFPA STANDARDS (5) A T  EA CH CHANGE OF DIRECTION 3: 
AND FM DA TA SHEETS AND THE REQUIREMENTS OF THE 
A UTHORITIES HA VING JURISDICTION. THE IDENTIFICA TION OF PIPING SHALL BE COORDINA TED a: 

WITH THE ENGINEER AND COMPL Y WITH OSHA AND ANSI w 
DISPOSE OF TEST WA TER AND WASTES AFTER TESTS A13. 1  STANDARDS FOR THE IDENTIFICA TION OF 1-
ARE COMPLETE IN A MANNER SA TISFA CTOR Y TO THE SYSTEMS. OBTAIN APPROVAL OF ENGINEER PRIOR TO <( 
LOCAL A UTHORITIES. INSTALLA TION. THE LETTER SIZE AND BACKGROUND 3: COLOR SHALL CONFORM TO THE ANSI SCHEME FOR THE 
FURNISH TO THE ENGINEER COMPLETEL Y EXECUTED IDENTIFICA TION OF PIPING SYSTEMS. 
TEST CERTIFICA TES WITH SIGNA TURES OF THOSE 
REQUIRED TO WITNESS TESTING. TEST CERTIFICA TE OUTSIDE PIPE DIAMETER LETTER HEIGHT (INCHES) 
FORMS SHALL FOLLOW NFPA AND FM FORMA TS AS A (INCHES) 
MINIMUM REQUIREMENT. 2-1/2" TO 6"  1 -1/4" 

THE CONTRA CTOR SHALL GIVE ALL NECESSAR Y  NOTICE$_. PROVIDE ALL LABELS ON ALL CAPPED PIPING. 
OBTAIN AND PA Y FOR ALL PERMITS, PA Y ALL TAXES, 'll:t 
FEES AND OTHER COSTS IN CONNECTION WITH HIS THE PIPE MARKERS SHALL BE INSTALLED ON THE M 

0 

WORK; FILE FOR NECESSAR Y  APPROVALS WITH THE APPARA TUS IN FULL VIEW AND SHALL BE A COLOR THA T ,.. 
JURISDICTION UNDER WHICH THE WORK IS TO BE IS IN SHARP CONTRAST WITH THE BACKGROUND. ALL 

I 
,.. 

PERFORMED. THE CONTRACTOR SHALL OBTAIN ALL COLOR CODING SHALL BE IN ACCORDANCE WITH ASME too-
CERTIFICA TES OF INSPECTION AND DELIVER SAME TO A13. 1, LA TEST EDITION. I 
THE ENGINEER BEFORE REQUEST FOR ACCEPTANCE OF ::2: 
HIS PORTION OF WORK IS MADE AND BEFORE FINAL PIPING SYSTEMS SHALL BE IDENTIFIED WITH APPRO VED <( 
PA YMENT. ALL CER TIFICA TES AND INSPECTIONS SHALL SNAP-ON COVERS DESIGNA TING SERVICES. LOCA TION ::I: 
BE IN A CCORDANCE WITH NFPA STANDARDS AND FM OF IDENTIFICA TION COVERS SHALL BE NEAR ACCESS 
DA TA SHEETS AS A MINIMUM FOR ALL THE FIRE PANELS WHEREVER POSSIBLE ON BOTH SIDES OF 
PROTECTION WORK INSTALLED. VAL VES. THE MARKERS SHALL BE AS MANUFA CTURED B Y  

W. H.  BRADY COMPANY, WESTLINE PRODUCTS, SETON 
CARE SHALL BE EXERCISED IN PLACING THE STANDPIPE NAMEPLA TE COMPANY OR APPROVED EQUAL @ IN OPERA TION AND/OR INTRODUCING HIGH PRESSURE 5 
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638. 0308 VAL VE TAGS AND CHARTS. PROVIDE NEA T 
CIRCULAR BRASS VAL VE TAGS OF A T  LEAST 1 -1/2 " IN 
DIAMETER, A TTA CHED WITH BRASS HOOK TO EACH 
VAL VE STEM OR HANDLE AS DETERMINED B Y  ENGINEER. 
STAMP ON THESE VAL VE TAGS, IN LETTERS AS LARGE AS 
PRACTICAL, THE NUMBER OF THE VAL VE AND THE 
SER VIC0 SUCH AS "FP'� "SP'� "D '; FOR FIRE 
PROTECTION, STANDPIPE, DR Y PIPE, ETC. THE NUMBERS 
OF EA CH SER VICE SHALL BE CONSECUTIVE. OBTAIN 
APPROVAL OF ENGINEER PRIOR TO INSTALLA TION. 

THESE NUMBERS SHALL CORRESPOND TO NUMBERS 
INDICA TED FOR VAL VES ON THE ORA WINGS AND ON 
TWO (2) PRINTED DETAILED LISTS. THESE PRINTED 
LISTS SHALL STA TE THE NUMBERS AND LOCA TIONS OF 
EA CH VAL VE AND THE EQUIPMENT OR SYSTEM WHICH IT 
CONTROLS AND OTHER NECESSAR Y  INFORMA TION SUCH 
AS REQUIRING THE OPENING OR CLOSING OF ANOTHER 
VAL VE OR VAL VES WHEN ANY ONE VAL VE IS TO BE 
OPENED AND CLOSED. 

THESE PRINTED LISTS SHALL BE PREPARED IN FORM TO 
MEET APPROVAL OF THE ENGINEER. PROVIDE VAL VE 
LISTS IN BOOKLET FORM ALSO AND SUBMIT EIGHT (8) 
COPIES TO THE ENGINEERS. 

TAG NUMBERS SHALL CORRESPOND TO NUMBERS 
INDICA TED FOR VAL VES ON THE ORA WINGS AND ON 
THREE PRINTED DETAILED LISTS. THESE PRINTED LISTS 
SHALL STA TE THE NUMBER AND LOCA TION OF EA CH 
VAL VE AND THE AREA WHICH IT CONTROLS AND OTHER 
NECESSAR Y  INFORMA TION, SUCH AS REQUIRING THE 
OPENING OR CLOSING OF ANOTHER VAL VE OR VAL VES, 
WHEN ANY ONE VAL VE IS TO BE OPENED OR CLOSED. 

VAL VE CHARTS SHALL INCLUDE THE CONTRA CTOR 'S 
NAME AND PHONE NUMBER, DA TE OF CHART, NAME AND 
TELEPHONE NUMBER OF CONSUL TING ENGINEERING 
FIRM AND THE ENGINEER 'S REPRESENTA TIVE. 

638. 04 PA YMENT. PA YMENT IS FULL COMPENSA TION FOR 
ALL LABOR, MA TERIAL, EQUIPMENT REQUIRED TO 
CONSTRUCT THE STANDPIPE SYSTEM. 

ODOT WILL PA Y FOR A CCEPTED QUANTITIES A T  THE 
CONTRACT PRICES AS FOLLOWS: 

ITEM UNIT DESCRIPTION 

630 SF SIGNING, MISC. : STANDPIPE SIGNAGE 

PA YMENT FOR SIGNING, MISC. : STANDPIPE 
SJGNA GE IS FULL COMPENSA TION FOR A LL 
LABOR, MA TERIAL, AND EQUIPMENT 
NECESSAR Y  TO COMPLETE THE WORK AND 
INCLUDES ALL SIGNS, SIGNPOSTS, AND 
BOL TS FOR FIRE DEPARTMENT 
CONNECTIONS, HOSE CONNECTIONS, AND 
DRAINS A T  THE ROADWA Y LEVEL, ABOVE 
THE ROADWA Y LEVEL, AND A T  GROUND 
LEVEL. 

638 FT WA TER WORK, MISC. : STANDPIPE 
DEMOLITION 

PA YMENT FOR WA TER WORK, MISC. : 
STANDPIPE DEMOLITION IS FULL 

COM PEN SA TION FOR ALL LABOR, MA TERIAL, 
AND EQUIPMENT NECESSAR Y  TO COMPLETE 
THE WORK AND INCLUDES THE STAGED 
DEMOLITION AND REMOVAL OF ALL 6" AND 
4"  PIPE AND FITTINGS WITHIN THE 638 
DEMOLITION LIMITS, OF ALL EXPANSION 
JOINTS, AND OF ALL PIPE SUPPORTS, 
ANCHORS, AND HANGERS, AND THE 
DISCONNECTION OF ALL ELECTRICAL 
GROUND CONNECTIONS TO THE STANDPIPE. 

638 EACH WA TER WORK, MISC. : HOSE CONNECTION 
DEMOLITION 

PA YMENT FOR WA TER WORK, MISC. : HOSE 
CONNECTION DEMOLITION IS FULL 
COM PEN SA TION FOR ALL LABOR, MA TERIAL, 
AND EQUIPMENT NECESSAR Y  TO COMPLETE 638 
THE WORK AND INCLUDES THE STAGED 
DEMOLITION AND REMOVAL OF ALL 2-1/2 "  
BLA CK STEEL PIP0 ANGLE HOSE VAL VES, 
AND MISCELLANEOUS FITTINGS AS WELL AS 
THE TEMPORARY CAPPING AND SEALING OF 
THE EXISTING STANDPIPE PER THE PLANS. 

638 FT WA TER WORK, MISC. : TEMPORARY 
STANDPIPE 

PA YMENT FOR WA TER WORK, MISC. : 638 
TEMPORARY STANDPIPE IS FULL 
COM PEN SA TION FOR ALL LABOR, MA TERIAL, 
AND EQUIPMENT NECESSARY TO COMPLETE 
THE WORK AND INCLUDES ALL PIPE, 
COUPLINGS, FimNGS, HOSE CONNECTIONS, 
FIRE DEPARTMENT CONNECTIONS, SUPPORT 
BRACKETS, DRAINS, PIPE SUPPORTS, STRAPS, 
AND ANCHORS FOR THE TEMPORARY 
PROVISION OF STANDPIPE TO THE I.R. -71 58 
RAMP E TUNNEL TO THIRD STREET DURING 
CONSTRUCTION PER THE NOTES AND PLANS. 638 

638 FT WA TER WORK, MISC. : STANDPIPE 
CONSTRUCTION 

PA YMENT FOR WA TER WORK, MISC. : 
STANDPIPE CONSTRUCTION IS FULL 
COM PEN SA TION FOR ALL LABOR, MA TERIAL, 
AND EQUIPMENT NECESSAR Y  TO COMPLETE 
THE WORK AND INCLUDES ALL PIPE, 
COUPLINGS, FITTINGS, SUPPORT BRACKETS, 
DRAINS, PIPE SUPPORTS, PIPE HANGERS, 
STRAPS, ANCHORS, AND RISER CLAMPS A T  
THE ROADWA Y LEVEL AND ABOVE THE 
ROADWA Y  LEVEL PER THE PLANS, 
EXCLUDING ANY CONSTRUCTION COVERED 638 
UNDER HOSE CONNECTION CONSTRUCTION 
OR ELECTRICAL ROOM HOSE CONNECTION 
CONSTRUCTION. 

638 EACH WA TER WORK, MISC. : HOSE CONNECTION 
CONSTRUCTION 

PA YMENT FOR WA TER WORK, MISC. : HOSE 
CONNECTION CONSTRUCTION IS FULL 
COM PEN SA TION FOR ALL LABOR, MA TERIAL, 
AND EQUIPMENT NECESSAR Y  TO COMPLETE 
THE WORK AND INCLUDES ALL PIPE, 

co :::r:: w <( w z 

COUPLINGS, FITTINGS, AND HOSE VAL VES 638 LUMP WA TER WORK, MISC. : AS-BUlL T DRA WINGS 
LOCA TED BEYOND A REDUCING TEE ON THE 
ROADWA Y LEVEL PA YMENT FOR WA TER WORK, MISC. : AS-

BUlL T DRA WINGS IS FULL COMPENSA TION (/) 
EA CH WA TER WORK, MISC. : ELECTRICAL ROOM FOR ALL LABOR, MA TERIAL, AND EQUIPMENT w 

HOSE CONNECTION CONSTRUCTION NECESSAR Y  TO COMPLETE THE WORK AND 1-
INCLUDES A COMPLETE SET OF AS-BUlL T 0 

PA YMENT FOR WA TER WORK, MISC. : DRA WINGS FOR THE ENTIRE STANDPIPE z 
ELECTRICAL ROOM HOSE CONNECTION SYSTEM PER THE NOTES. 
CONSTRUCTION IS FULL COMPENSA TION ...J 
FOR A LL LABOR, MA TERIAL, AND EQUIPMENT 638 LUMP WA TER WORK, MISC. : REPLA CEMENT OF <( 
NECESSAR Y  TO COMPLETE THE WORK AND FDC#1 a: 
INCLUDES ALL PIP0 COUPLINGS, FITTINGS, w 
HOSE VAL VES, PIPE HANGERS, STRAPS, AND PA YMENT FOR WA TER WORK, MISC. : z 
ANCHORS LOCA TED BEYOND A REDUCING REPLA CEMENT OF FDC# 1 IS FULL w 
TEE ABOVE THE ROADWA Y LEVEL COMPENSA TION FOR ALL LABOR, (!} 

MA TERIAL, AND EQUIPMENT NECESSAR Y  
EA CH WA TER WORK, MISC. : CHECK VAL VES TO COMPLETE THE WORK AND INCLUDES I 

FDC# 1 REMOVAL, EXCA VA TION, GROOVING 
PA YMENT FOR WA TER WORK, MISC. : CHECK OF EXISTING PIPE, PIP0 COUPLINGS, w 
VAL VES IS FULL COMPENSA TION FOR ALL FITTINGS, ANCHORS, FIRE DEPAR TMENT 0.. 

-
LABOR, MA TERIAL, AND EQUIPMENT CONNECTION, BA CKFILL, AND WALL 0.. 
NECESSAR Y  TO COMPLETE THE WORK AND RESTORA TION. c 
INCLUDES ALL CHECK VAL VES, TRANSITION z 
COUPLINGS SECURED TO SUCH VAL VES, 638 LUMP WA TER WORK, MISC. : REPLA CEMENT OF <( 
BALL DRIPS, AND COMBINA TION AIR- FDC#2 1-
VA CUUM VAL VES. (/) 

PA YMENT FOR WA TER WORK, MISC. : 
EA CH WA TER WORK, MISC. : ISOLA TION VAL VES REPLA CEMENT OF FDC#2 IS FULL > 

COMPENSA TION FOR ALL LABOR, a: 
PA YMENT FOR WA TER WORK, MISC. : MA TERIAL, AND EQUIPMENT NECESSAR Y  c 
ISOLA TION VAL VES IS FULL COM PEN SA TION TO COMPLETE THE WORK AND INCLUDES 
FOR A LL LABOR, MA TERIAL, AND EQUIPMENT DEMOLITION OF EXISTING FIRE I 

NECESSAR Y  TO COMPLETE THE WORK AND CONNECTION, COUPLINGS, FITTINGS AND 
INCLUDES ALL OS& Y (CONTROL) VAL VES, FIRE DEPARTMENT CONNECTION. � 
TRANSITION COUPLINGS SECURED TO SUCH a: 
VAL VES, PIPE SUPPOR T BRACKETS, AND 638 LUMP WA TER WORK, MISC. : TESTING OF FDC # 1 0 
RISER CLAMPS. 3: 

UPON COMPLETION OF THE INSTALLA TION 
LUMP WA TER WORK, MISC. : RELOCA TION OF OF FDC #1, THE CONTRA CTOR IS TO a: 

FDC#3 PERFORM A HYDROSTA TIC TEST A T  BOTH w 
CONNECTIONS TO TEST THE POR TIONS OF 1-

PA YMENT FOR WA TER WORK, MISC. : THE STANDPIPE SYSTEM TO REMAIN AS <( 
RELOCA TION OF FDC#3 IS FULL SHOWN ON SHEET 119. THE HYDROSTA TIC 3: COMPENSA TION FOR ALL LABOR, MA TERIAL, TEST IS TO BE CONDUCTED WITH WA TER 
AND EQUIPMENT NECESSAR Y  TO COMPLETE IN THE SYSTEM A T  A MINIMUM PRESSURE 
THE WORK AND INCLUDES ALL SIDEWALK OF 200 PSI. APPL Y THE 200 PSI PRESSURE 
DEMOLITION, EXCA VA TION, DEMOLITION OF FOR TWO CONSECUTIVE HOURS. OVER 
PIPE AND EXISTING FIRE DEPARTMENT THE TWO HOUR PERIOD, THERE IS TO BE 
CONNECTION, GROOVING OF EXISTING NO PRESSURE LOSS IN THE SYSTEM. 
PIP0 PIPE, COUPLINGS, FITTINGS, TESTING IS TO BE PERFORMED PRIOR TO 
ANCHORS, FIRE DEPAR TMENT CONNECTION, THE INSTALLA TION OF THE NEW 
BACKFILL, AND SIDEWALK. STANDPIPE SYSTEM. IF THE SYSTEM 'll:t 

FAILS THE TEST, THE CONTRACTOR IS TO M 
0 

LUMP WA TER WORK, MISC. : TESTING AND 1M MEDIA TEL Y NOTIFY THE ENGINEER. ANY ,.. 
INSPECTION REPAIRS NEEDED AS A RESUL T OF THIS I 

,.. 
TESTING SHALL BE COMPENSA TED IN too-

PA YMENT FOR WA TER WORK, MISC. : ACCORDANCE WITH C&MS 109. 05. I 
TESTING AND INSPECTION IS FULL PA YMENT FOR ALL LABOR, MA TERIALS, ::2: 
COMPENSA TION FOR ALL LABOR, MA TERIAL, AND EQUIPMENT IN ORDER TO PERFORM <( 
AND EQUIPMENT NECESSAR Y  TO COMPLETE THE TESTING IS INCLUDED IN THE LUMP ::I: 
THE WORK AND INCLUDES THE A CCEPTANCE SUM PRICE BID. 
TESTING AND INSPECTION OF THE ENTIRE 
STANDPIPE SYSTEM PER THE NOTES. 

@ 5 
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EXISTING DR Y STANDPIPE 

EXISTING FIRE 
DEPAR TMENT CONNEC TION 
- FREESTANDING TYPE 

EXISTING FIRE 
DEPAR TMENT CONNEC TION 
- FL USH TYPE 

EXISTING HOSE CONNECTION 

EXISTING HOSE 
CONNEC TION TA G 

EXISTING EXPANSION 
JOINT 
EXISTING REDUCER 

EXISTING FILL 

EXISTING CONCRETE 

ITEM TO BE REMO VED 

NEW DR Y STANDPIPE 

NEW HOSE CONNEC TION 

NEW HOSE CONNEC TION 
TA G 

NEW FIRE DEPAR TMENT 
CONNECTION 
- FREESTANDING TYPE 

PIPE UP 

PIPE DOWN 

PIPE TEE UP 

PIPE TEE DOWN 

DRAIN VAL VE 

CHECK VAL VE 

OUTSIDE SCREW AND YOKE 
(OS&. YJ GA TE VAL VE 

COMBINA TION AIR RELIEF 
/ VA CUUM VAL VE 

NEW REDUCER 

CUT POINT 

CONNEC T TO EXISTING 

co :::r:: w <( w z 

A BBRE VIA TIONS: 

A WWA AMERICAN WA TER WORKS ASSOCIA TION 

B/ BO TTOM OF CJ) 
� BASELINE c 
C/C CENTER TO CENTER z 

w w 
f CENTERLINE c.. <!' 
C TE CONNECT TO EXISTING 

- w c.. ...J 
D.!. DUC TILE IRON c 
FDC FIRE DEPAR TMENT CONNEC TION (SIAMESEJ 

Z oo 
<:C z  

FM FA C TOR Y MUTUAL LISTED � 0  00 -
GA . GAUGE � 
GPM GALL ONS PER MINUTE > <:C 

a: -
HC HOSE CONNECTION (VAL VEJ c� 
I.R. INTERSTA TE ROUTE I a: 
LF LINEAR FEET m 
MAX. MAXIMUM � m 

a: <:C 
MIN. MINIMUM 0 
N.B . NOR THBOUND ;:c 

z 
NFPA NA TIONAL FIRE PRO TECTION ASSOCIA TION 

a: <( 
NPS NOMINAL PIPE SIZE W CJ) 
NP T NA TIONAL PIPE THREAD � ...J 
O.D.  OUTSIDE DIAMETER c:::co 3: m  
ODO T OHIO DEPAR TMENT OF TRANSPOR TA TION ::?i 
OS&. Y OUTSIDE SCREW AND YOKE > 
PSI POUNDS PER SQUARE INCH GAUGE CJ) 
S.B. SOUTHBOUND 

STA .  STA TION 

T/ TOP OF 

TYP.  TYPICAL 

UL UNDERWRITERS LABORA TORY LISTED 

'll:t 
M 

0 

,.. 
I 

,.. 
too-

I 

::?i 
<( 
::I: 

@ 5 
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0 
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� 
w 0 w 
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12 1  
12 1 

12 1  
12 1  
1 2 1  

122 
122 
122 
122 
122 

123 
123 

124 

124 

124 

124 

1 2 4  

125 
125 
125 
125 
125 

126 
126 
126 
126 

128 
128 
1 2 8  

128 
128 
128 

ITEM NO.  

REFERENCE LOCATION SIDE N O .  

EXISTI NG STAN DPIPE I . R.-71 NORTH BOU ND LT 

HC 1 ,  HC2, HC3, HC4, HC5 I . R.-71 NORTH BOU ND LT 

HC1  0, HC1 1 ,  H C 1 2, HC1 3, H C 1 4  I . R.-71 SOUTH BOU ND RAMP E LT 

EXISTI NG STAN DPIPE I . R.-7 1 SOUTH BOU ND RT 

H C 1 9 ,  HC20, HC2 1 ,  HC22 I . R.-7 1 SOUTH BOU ND RT 

EXISTI NG STAN DPIPE I . R.-71 NORTH BOU ND LT 

HC6, HC7, HC8, HC9 I . R.-71 NORTH BOU ND LT 

HC1 5, H C 1 6, HC1 7 ,  H C 1 8  I . R.-71 SOUTHBOU ND RAMP E LT 

EXISTI NG STAN DPIPE I . R.-7 1 SOUTH BOU ND RT 

HC23, HC24, HC25, HC26 I . R.-7 1 SOUTH BOU ND RT 

EXISTI NG STAN DPIPE EXISTING FAN ROOM 

H C 1 X, HC2X, HC3X EXISTING FAN ROOM 

PROPOSED STANDPIPE I . R.-71 NORTH BOU ND LT 

HC 1 ,  HC2, HC3, HC4, HC5 I . R.-71 NORTH BOU ND LT 

HC1  0, HC1 1 ,  H C 1 2, HC1 3, H C 1 4  I . R.-71 SOUTH BOU ND RAMP E LT 

PROPOSED STANDPIPE I . R.-7 1 SOUTH BOU ND RT 

H C 1 9 ,  HC20, HC2 1 ,  HC22 I . R.-7 1 SOUTH BOU ND RT 

PROPOSED STAN DPIPE I . R.-71 NORTH BOU ND LT 

HC6, HC7, HC8, HC9 I . R.-71 NORTH BOU ND LT 

HC1 5, H C 1 6, HC1 7 ,  H C 1 8  I . R.-71 SOUTH BOU ND RAMP E LT 

PROPOSED STANDPIPE I . R.-7 1 SOUTH BOU ND RT 

HC23, HC24, HC25, HC26 I . R.-7 1 SOUTH BOU ND RT 

PROPOSE D  STAN DPIPE PROPOSED FAN ROOM 

HC1 F, HC2F PROPOSED FAN ROOM 

CHECK VALVES PROPOSED FAN ROOM 

ISOLATION VALVES PROPOSED FAN ROOM 

END RISER #1 I . R.-71 NORTH BOU ND LT 

END RISER #3 I . R.-71 NORTH BOU ND LT 

END RISER #4 I . R.-7 1 SOUTH BOU ND RT 

END RISER #6 I . R.-7 1 SOUTH BOU ND RT 

INL INE RISER #2 I . R.-71 NORTH BOU ND LT 

I N L I N E  RISER #5 I . R.-7 1 SOUTH BOU ND RT 

TEMPORARY STAN DPIPE I . R.-71 SOUTHBOU ND RAMP E RT 

SIGNS AT HC1 THRU HC9 I . R.-71 NORTH BOU ND LT 

SIGNS AT HC1 0 THRU HC 1 8  I . R.-71 SOUTH BOU ND RAMP E LT 

SIGNS AT HC 1 9  THRU HC26 I . R.-7 1 SOUTH BOU ND RT 

SIGNS AT H C 1 F AND HC2F 

SIGN AT FDC#1 

SIGN AT FDC#2 

S IGN AT FDC#3 

SIGN AT DRAI N I . R.-71 NORTH BOU ND LT 

SIGN AT DRAI N I . R.-7 1 SOUTH BOU ND RT 

TOTALS CARRIED TO G E N E RAL S U M MARY 

630 638 

UJ UJ z 0... cn o 0::: 0 -0 I t:: z . .  _J 
g �  <( 1-- UJ (f) � - UJ . : <( :2 o 

O z ::.:::- z LENGTH � �  o:: o 
:2 (i)  o -s: 0 6 o::: UJ z UJ Z z f- Z  
S2 <( 0  
(/) s: o  

SF EACH 

437 

5 

5 

390 

4 

4 1 0  

4 

4 

356 

4 

2 1 5  

3 

437 

390 

4 1 0  

356 

1 20 

830 

9 

9 

8 

2 

3 

3 

3 

0 . 1  

0 . 1  

37.2 29 

638 638 638 638 638 638 638 
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::.::: z w <( UJ Q UJ Q 0 w z (f) - z UJ 0 o l- · : � 0 UJ · :  0 · : 0... . : i= I O � I �  I c..:) en o - � � o o � 0 (f) UJ cn t:: � �  · : 0:: - > � 0 0 1-- ;2 :2 1-- c.) :2 _J  ;2 Z ;2 0:: (/) (f) - 0 (f) � (f)  - <( - :2 _ <(  _ I-� z ::.::: o z ::.::: > ::.::: UJ ::.::: 1-- ::,.::: (f) _ o  O:: o:: O :2 UJ o:: z g5 o  0:: (/) o:: z ::.::: o o _J o  - :=i  D o  0 >- o o 
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1 

a: 
1 1 27 27 w 
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EXPANSION 
,JC!N T frLI 

I.R.-71 S 8 
(2 LANES) . 

NORTH PORTAL 

/ EXIS TING -- / �" S TA NDP TP C 
� 

I 0 REMA IN L 

NO TES: 
I .  FOR SYMBOLS 

SEE SHEET 116 
AND ABBREVIA TJONS 

2. 

. 
LEGENDS 

DRY STANDPIP 

, 

WHERE INDICA fE£0 BE REPLACED EX 

3 

· 

CEPT 

. A CTIVE ROA 
STANDPIPE 

DWA y REQUIRE 
A T  ALL TIMES 

S FUNCTIONAL 

4. ALL NEW PIP 

. 

IRON RA TED lo1!JD FITTINGS TO 

5. A T  FDC 

A T  LEAST 200 
/ffi DUCTILE 

6.  

PLUGS 
;h REMOVE AND R 

. 

%fZ��'RTi�!}{!fJf�!!f/.fs/lPAft2• 

CONNEcii'ifN Rf!tAIND!f'6fHfH 
EXISTlht5fl(;LL 

A T  FDC " 

ALL NOT BE RfpfJ�:gPIPE 

PLUGS 
2 REMOVE A 

. 

SWIV 
, CHAINS RU 

ND REPLACE 

FEEDlfhJ· pf%J -ScREf:f.R s%1��£TS, 8{/,1.{//2' 

THE EXISTING. F�
LL NEW PARTS 

BALLS AND 

C FINISH. 
SHALL MA TCH 
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lEAstf'rlrif§TREEn _/ �r � 

2��-� �,/9fc � --- w.._ 
lEAST F�rifJ�n ----� 

FOR DETAILS IN CRA WL SPACE ABOVE \ � 

SOUTIIBOUNO TUNNEL, SEE SHEET ltJ -\ \,\ RISER #6 --

\\ \ 

\ 
/.R.-71 S.B. 

(2 LANES) 
NORTH PORTAL 

- HC2F SERVES I EXISTING 8 ElECTRICAL ROOM 

HC19 - HC26 
SERVE I.R.-n s.s. -

\ 
IN NICHE \ 

tTYPJ 

2" TAPPED VAL VE  AND 
DRAIN A T  LOW POINT � 

LA TERAL THROUGH 
OPENING IN WALL fTYP .) 

�) 

NEW WORK RISER DIA GRAM 
NO SCALE 

� 1- HCIF SERVES 
' NEW FAN ROOM AND �� � NEW Q.ECTRICAL ROOM 

� ��; 

NO TES: 
I .  FOR SYMBOLS AND ABBREVIA TIONS LEGENDS, 

SEE SHEET 1/6 . 

2. ALL NEW PIPE AND FITTINGS TO BE DUCTILE 
IRON RA TED FOR A T  LEAST 200 PSI. 

3 .  BALL DRIPS (NOT SHOWNJ SHALL BE INSTALLED 
A T  THE FDC/UPSTREAM SIDE OF ALL CHECK 
VAL VES AND ISOLA TION VAL VES. 

4 .  A BALL DRIP SHALL BE INSTALLED WITH THE 
COMBINA TION AIR RELIEF- VA CUUM VAL VE A T  
HC!F AND HC2F. 

5. A T  FDC #! REMOVE AND REPLACE BOTH 2 1/2// 
PLUGS, CHAINS, RUBBER GASKETS, FEMALE 
SWIVELS, SET-SCREWS AND BRASS BALLS. ALL 
NEW PARTS SHALL MA TCH THE EXISTING FDC 
FINISH. THE REMAINDER OF THE STANDPIPE 
CONNECTION SHALL NOT BE REPLACED. 

6 .  A T  FDC #2 REMOVE AND REPLACE BOTH 2 1/2// 
PLUGS, CHAINS, RUBBER GASKETS, FEMALE 
SWIVELS, SET-SCREWS, BRASS BALLS AND 
FEEDING PIPE. ALL NEW PARTS SHALL MA TCH 
THE EXISTING FDC FINISH. 
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2 
0_ 

EXISTING 
6" STANDPIPE 

TO REMAIN -..___ 

STA . 126+86.50 BACK = STA . 126+86.50 AHEAD, 2.05' L T 

STA .  127+12. 70 BA CK = STA . 121+72. 70 AHEAD, 13. 34' L T 

............ ..........._ ............ ............._ 

RISER #! 

�'" / ""'----- FDC #f (LUDLOW STREETJ 

I -'0 
I 

�'- 6'' 

f /P. I.R . - 71 SOUTHBOUND 

I 
FOR EXTENT OF END RISER 128 DEMOLITION, SEE SHEET 128 

/P. I.R. - 71 58 RAMP E 
TUNNEL TO THIRD STREET 

I.R . - 71 58 RAMP E 
TUNNEL TO THIRD S REET 

FOR EXTENT OF DEMOLITION 
IN CRA WL SPACE ABOVE 

SOUTHBOUND TUNNEL , SEE 
SHEET 123 � 

\ 

RISER #5 

DEMOLITION PLAN - STA .  !26+00 N.B .  TO S TA .  !3!+50 N.B . 
SCALE: !" = 20 ' 

NO TES: 
I .  FOR SYMBOLS AND ABBREVIA TIONS LEGENDS, 

SEE SHEET 116 . 

2. ACTIVE ROADWA Y REQUIRES FUNCTIONING 
STANDPIPE A T  ALL TIMES. SEE SHEETS 
134 AND 135 FOR SUGGESTED CONSTRUCTION 
PHASING . 

3 .  CONTRACTOR SHALL DISCONNECT ALL GROUND 
CONNECTS. 
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DEMOLITION PLAN - STA .  131+50 N.B .  TO S TA .  136+50 N.B . 
SCALE: /" = 20' 

RISER #6 

FOR EXTENT OF DEMOLITION 
A T  FDC#3, SEE SHEET 13 7 

NO TES: 
I .  FOR SYMBOLS AND ABBREVIA TIONS LEGENDS, 

SEE SHEET 116 . 

2.  

3 . 

ACTIVE ROADWA Y REQUIRES FUNCTIONING 
STANDPIPE A T  ALL TIMES. SEE SHEETS 
134 AND 135 FOR SUGGESTED CONSTRUCTION 
PHASING . 

CONTRACTOR SHALL DISCONNECT ALL GROUND 
CONNECTS. 
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1
/t.... , .,/ 1  

UNIT 9 

RISER #5 -\ / / ' ' , , , DEMOLISH TEE AND FEEDING 
\/ ,/ ' ,?__IPE TO FDC#2, AND FDC#2 -\ 

/ / / / / / / / 

/ / / / 

/ / 
/ / / 

,' 
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' •
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, ' ,' ' ', £�::/:G 
' ,

, , OPENING 
' , rTYP.J� 

· ·
·

·

,

·

.
,

, \ 

"-EXISTING � 
OPENING 
(TYP.J 

I UNIT 17 1 

I UNIT 16 1 

I UNIT 18 1 � 

I I 
/ / / I / ( / I r i.R. - 71 58 / / 

RAMP E TUNNEL / / 
' , , , 

TO THIRD STRE�l)�// 
/ I 

.... ..... ..... ..... ;' / ' -.., I I 
/ / 

' -...1
1 I 

/ ' ';<', 
I / ' I I I I / I / I f I 

//�,/ 
/.R. - 71 NORTHBO���Y- , 

/ / TUNNEL ' , , I I 
I f 

I I 
I I 

I I 
/ I ( / 

/ / 

..... .... ..... ,' ' , I 

I I 
I I 

/
" ' ..... /' 

I f 

I 
/ / / 
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I UNIT 18 1 
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I 1 l Jj 1 l Jt � J 1 I I I 
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/ 
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I I 
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SEE STfjUCTURAL DRA WINGS 

I UNIT 17 1 

DEMOL ITION PLAN - EXIS TING FAN ROOM DR Y S TANDPIPE 
SCALE: 1" � 10 1 

I I / 

( I ( 

I I I 

I ( I 

I 

I 

I 
/ I / 

I I I I I I I I / / / I / I I I ' I I ',..( ..... .... , I 1 I / / / I I / I / I 
/ / 

f I 
/ / I / I / 

I 
I I I 

I / 

I I ( I ( 

NO TES: 
1 . FOR SYMBOLS AND ABBREVIA TIONS LEGENDS, 

SEE SHEET 116 . 

2. DEMOLITION OF PIPING WHICH PASSES 
THROUGH WALLS TO BE DEMOLISHED SHALL BE 
COORDINA TED BY  CONTRACTOR. 

3 .  ACTIVE ROADWA Y REQUIRES FUNCTIONING 
STANDPIPE A T  ALL TIMES. 

4 .  FOR WALL DEMOLITION DETAILS, SEE 
SHEET 282 . 

5. CONTRACTOR SHALL DISCONNECT ALL GROUND 
CONNECTS. 

L EGEND: 
'c' c' <" c' c" c' c' 

!><:I 

rvvvSd 

PIPING TO BE REMOVED 
INTERNAL WALL TO BE REMOVED . 
SEE STRUCTURAL ORA WINGS. 
STRUCTURAL WALL TO BE REMOVED. 
SEE STRUCTURAL DRA WINGS. 
EXISTING STRUCTURAL 
WALL OPENING 
EXISTING FLOOR SLAB TO BE 
REMOVED . SEE STRUCTURAL DRA WINGS. 
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co 
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c 
CT 
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FDC #/ 
REMOVE EXISTING AND INSTALL NEW FDC#/ 

(CONNECT TO EXISTING FEEDING PIPEJ � 
''o._J -::____���� NEW BOLLARDS 

......z 

STA .  126+86.50 BA CK = STA .  126+86.50 AHEAD, 2.05' L T I 
STA .  121+72 . 70 BA CK = STA . 127+!2. 70 AHEAD, 13. 34' L T 

FOR L OCA TION, SEE NOTE 3 
FOR DETAIC SEE ODOT SCD RM-5. 1  

fil I.R. - 71 58 RAMP E 
TUNNEL TO THIRD STREET 

I.R. - 7/ 8 RAMP E 
12JUNNEL TO THIRD STREET 

I 
� !il I.R . - 7/ NOR HBOUND _j 
+ <>;) 
� 
� 
\/) 

cci v) ... , \.{) 0) .,_ ,..,_ 
� 

8 
• - 71 SOUTHBOUND 

12 

NEW WORK PLAN - S TA .  726+00 N.B .  TO S TA 737+50 N.B . 
SCALE: r' = 20 ' 

� � 
\/) \/) ... , C"J a + 0) 

� 

NO TES: 
/. FOR SYMBOLS AND ABBREVIA TIONS LEGENDS, 

SEE SHEET //6 . 

2 . ALL STA TIONING APPROXIMA TE. 

3 .  BOLLARDS SHALL BE L OCA TED ON THE 
CONCRETE WALK AND SHALL FULL Y PROTECT 
THE FIRE DEPARTMENT CONNECTION FROM 
ERRANT VEHICLES. BOLLARD PLACEMENT SHALL 
ALL OW UNIMPEDED CONNECTION OF HOSES TO 
THE FIRE DEPARTMENT CONNECTION. 
BOLLARDS SHALL NOT BE PLACED IN THE 
CURB, CURB CUT, OR STREET. 

4. FOR NEW CONNECTIONS TO GROUNDING GRID, 
SEE ELECTRICAL DRA WINGS. 

REMO VE AND REPLACE EXISTING FDC#l WITH 
SAME KIND AND CONNECT TO EXISTING 
FEEDING PIPE. 
REMOVE AND REPLACE EXISTING FDC#2 WITH 
SAME KIND AND REMOVE AND REPLACE 
EXISTING FEEDING PIPE. 
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8 I.R. - 71 58 RAMP � TUNNEL TO THIRD ST '(fEET 

� 133 

t:V \ e: � 8  
<: \_ !fl I.R. - 71 NOll :::: -1-\ THBOUND ({) -1-\ C\J � ;.. 
C\J ;.. 

IV) !::? � ;:::: 
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ct) 
vi 
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6'' _____/ �8 
!fl I.R. - 71 SOUTHBOUND 

132 

8 
134 31 

6'' _/ e: :::: 
-1-1 
::Q ;.. "'-
� 
i::: U) 

NEW WORK PLAN - S TA .  131+50 N.B .  TO S TA .  
SCALE: /" = 20' 

\� • ({)  � '*  U) Cl:.: -1-1 � � '-.  U) ;.. Q: 
-1-1 IV) 
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133 

6'' -/9 

,�8 
135 4l 

FDC #3 rTO BE RELOCA TEDJ 

/� FACE OF NORTH PORTAL 

\ 
\ 

''N � 06' 18" w 1�4 

�\ 11" 06' /B' W 1�6 -F- ' 

�:e \v 

� o:i  
<:: <: 

-1-1 -1-1 
C) C) 

({) IV)  C\J + l)) '* l!) 
� !::? Cl:.: L!.J i::: � � U) U) Q:  

_.';. 

136+50 N.B. 

NO TES: � I .  FOR SYMBOLS AND ABBREVIA TIONS LEGENDS, 
SEE SHEET 116 . 

'i' 
2. ALL STA TIONING APPROXIMA TE. f-_j W  
3 . FOR NEW CONNECTIONS TO GROUNDING GRID, <( W  f- l.L  

SEE ELECTRICAL DRA WINGS. n 
z z 

N O � N 
4 .  FOR FDC#3 RELOCA TION, SEE SHEETS 127, 136 � w  O::: _j 

AND 137. o O <I:  - :r: u VJ 
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, INS TALL TEE AND NEW ',,' · - �EEDING PIPE TO NEW FDC#2 
' · .  A T  EXIS TING L OCA TION 

I UNIT s l  

UNIT r l  '
'

,
,

,

'

'

,
,

,
'

'
,

,, 

r i.R . - 71 SOUTHBOUND 
TUNNEL I UNIT 10 1 

I 
I 

I 
I 

I 

/ 
/ 

I 

I 
I 

I 
I 

I 

I 

I UNIT 17 1 

I 
I 

I 

'E 

D 
I I I I I I I I I I 

NEW HOSE CONNEC TION 
FOR NEW ELEC TRICAL ROOM 
SEE SHEE T 131 

NO TES: 
I. 

2. 

3. 

4 .  

5 .  

FOR SYMBOLS AND ABBREVIA TIONS LEGENDS, 
SEE SHEET 116 . 

PENETRA TIONS REQUIRE FIRE STOPPING. 

SL OPE NEW STANDPIPE IN CRA WL SPA CE TO 
DRAIN TO RISER #5. 

SL OPE NEW STANDPIPE IN REMAINDER OF FAN 
ROOM TO DRAIN TO RISER #2. 

THE 4u NEW STANDPIPE LINE TO HCIF MA Y 
PITCH EITHER TO RISER #2 OR TO HCIF A T  
THE CONTRA CTOR'S DISCRETION. 
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NEW WORK PLAN - REL DCA TION OF FDC#J 
SCALE: 1// = 5' 

- - c s - - - - - -

SENTINEL STREET 

_ - - - -cs:k  -
I 
I 
I 
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I 

SOUTHBOUND I.R . - 71 

NO TE: 
/. FOR S YMBOLS AND ABBREVIA TIONS LEGENDS, - - - SEE SHEET 1/6 • 
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SECTION 

I 

'-,"'-- BARRIER (TO BE CONSTRUCTED 
FOLLOWING STANDPIPE CONSTRUCTION) 

ELEVA TION 

END RISER (RISERS #/, JJ (#4, 6 OPPOSI TE HANDJ 
SCALE: � II = 71-011 

0 
� 

0 . 5 2 
S C A L E  IN FEET 

CUT EXISTING 6" PIPE 
AND ROLL GROOVE FOR 
RIGID-STYLE GROOVED 

COUPLING- ---.r"""'"-

DETAIL A 
SCALE: 3" = 11-0" 

0 . 5 

0 .2 5  
S C A L E  I N  FEET 

EXISTING 6" 
BLACK STEEL PIPE 

EXISTING 8" 
PIPE SLEEVEv 

EXISTING 8" x 730 11 WELDED 
SLIP-ON FLANGE 

EXISTING 6" X 130 II WELDED 
SLIP-ON FLANGE 

NO TE: 
I .  FOR SYMBOLS AND ABBREVIA TIONS LEGENDS, 

SEE SHEET 1/6 . 

KEYNO TE L EGEND: 

<D 
@ 
@ 
@ 
® 
® 

@ 
@ 
® 
® 
@ 

NEW 611 A WWA D .!. PIPE WITH GROOVED ENDS 

NEW 611 A WWA D .!. GROOVED COUPLING 

NEW 6" A WWA D .!. GROOVED 45o ELBOW 

NEW 6" A WWA D .!. GROOVED NIPPLE 

NEW 611 A WWA D .!. GROOVED 90 ° ELBOW 

NEW 1% II X 7% II 72 GA . STEEL CHANNEL STRUT 
WITH 70 GA . STEEL PIPE STRAP FOR 6 f/a "  0 . D .  
TUBING AND ANCHOR BOL TS TO FLOOR 

(RESERVED) 

NEW 6" A WWA D .!. TO 6" NPS GROOVED 
TRANSITION COUPLING 

NEW 6" UL/FM CHECK VAL VE 

NEW 611 UL/FM OS& Y VAL VE 

NEW BRACKET TO SUPPORT RISER CLAMP, WITH 
RISER CLAMP 
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!'-1Y2 // DEEP 
CHASE IN WALL 

6// 

SECTION 

)6 I I I [>� 
> I j' I 

1'-5% // WIDE 
CHASE IN WALL  

CENTER PIPE 
IN CHASE �, 
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I I 

[', ... 

I 
I 
I 
I 
I I ! 

"@/ 
ELEVA TION 

, b  
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I 

INL INE RISER (RISER #2) 
SCALE: � // = 1/-ou 

0 I 
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0 . 5 
S C A L E  IN F EET 

[> " t. 
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///// � 
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--=--------@ 

[> b --------------------@ ",",m [> ---� 

// � CRA WL SPA CE _/ 
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� ROOF SLAB �6 � 
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[> b 
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SECTION ELEVA TION 

INLINE RISER (RISER #5) 
SCALE: � // =1'-0u 

0 I 
� 

0 .5 2 
S C A L E  IN FEET 

NO TE: 
I .  FOR SYMBOLS AND ABBREVIA TIONS LEGENDS, 

SEE SHEET 116 . 

KEYNO TE L EGEND: 

<D 
@ 
@ 
@ 
® 
® 
@ 

NEW 6u A WWA D .!. PIPE WITH GROO VED ENDS 

NEW 6/1 A WWA D.! .  GROO VED COUPLING 

NEW 6// A WWA D .!. GROO VED 45o ELBOW 

NEW 6/1 A WWA D .!. GROO VED NIPPLE 

NEW 6// A WWA D.! .  GROO VED 90 ° ELBOW 

NEW 6// x 6// A WWA D .!. GROO VED TEE 

NEW 1% // x 1% // STEEL CHANNEL STRUT WTIH 
10 GA . STEEL PIPE STRAP FOR 6/8 u O .D .  
TUBING AND ANCHOR BOL TS TO FL OOR 

@ NEW 3!;4 u x 1% u STEEL CHANNEL STRUT WTIH 
10 GA . STEEL PIPE STRAP FOR 6/8 u O .D .  
TUBING AND ANCHOR RODS TO CEILING 

® 
® 
® 
@ 
@ 

NEW 6/1 UL/FM CHECK VAL VE 

NEW 6// UL/FM OS& Y VAL VE 

NEW BRA CKET TO SUPPORT RISER CLAMP 

NEW RISER CLAMP 

NEW 6// A WWA D.! .  TO 6u NPS GROO VED 
TRANSITION COUPLING 
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SEE FABRICA TION � 
DETAIL 7 rTHIS SHEETJ 

TYP.  EXCEP T HC9/HC78 

RA MP E BA RH!ER ( TO BE CONS TRUC TED 
FOL L O WING S TA NDPIPE CONS TPUCI TONJ -\ 

- - \\\ -

N . B .  BA RRIER I TO BE CONS TRUC TED 
fOL L O WING S T.!J, NDPJPE CONS TRUC TION) � 

\\ 

- -

RAMP E ROADWA Y LEVEL- - - - - -

Y-DIM SCHEDULE: 

,---- RA MP E BA RRIER ( /0 BE � - - l I CONS TRUC TED FOL L O WING I I s T A NDP JP[ CCNS TRUC TJONJ 

<oo+=• /® L (i='t/ - - - - . 

HOSE CONNEC TION 
HC!/HC/0 
HC2/HCI/ 
HC3/HC!2 
HC4/HC!3 
HCS/HC/4 
HC6/HC/5 
HC7/HC/6 
HC8/HCI7  
HC9/HC!8 

� N . B .  BA RRIER I TO BE CONS TRUC TED I F"OL L O W!NG S T.A NDPJPE CONS TRUC TION) 
I I 

Y-DIM 
3 ,37' :::: 3'-374 II 

2.94'  = 2'-11'/,; 11 
2 . 77' = 2'-8Yz II 

2 .57' = 2'-6Ya // 
2 .35' :::: 2'-4'/,; II 

7 .99' = 2'-0" 
I, 78' :::: 1'-g% II 

7 .50' = 7'-611 
7. 0 7' :::: 7'-074 II 

L-��U-���-� N.B .  ROADWA Y LEVEL---�/��----�---�--���----

0 ®/ 
SECTION 

\ @  
' - -�-SEE FABRICA TION 

DETAIL 2 rTHIS SHEETJ SECTION 
HC9/HC/8 

TYPICA L HOSE CONNEC TION (NOR THBOUND/RAMP EJ 
EXCEP T HC9/HC !8 

SCALE: 1" = 7'-011 
0 1 
� 0 . 5 
S C A L E  IN FEET 

-- T/BARRIER (TO BE CONSTRUCTED I FOL L OWING STANDPIPE CONSTRUC TION) 

I I I I I I;E 
f---+--'-#-; 

HOSE CONNEC TION HC9/HC!8 (NOR THBOUND/RAMP EJ 
SCALE: 111 = 7'-0�� 

0 1 
� 

0 . 5 
S C A LE IN FEET 

ELEVA TION 

� - - l 
I I 

ELEVA TION 
FABRICA TION DETAIL 1 - TYP. EXCEPT HC9/HC18 

2'-874 11 rll \f\�,..-----1 11 --------nil�· H+, J)J � � 
�SECTION ELEVATION 

FABRICA TION DETAIL 2 - HC9/HC18 

FABRICA TION DETAIL FOR LA TERALS 
THROUGH NOR THBOUND/RAMP E WAL L  

SCALE: lYz /1 = 7'-0 II 

o o . o 
� 

0 . 25  1 
SCALE IN FEET 

NO TES: 
I. FOR SYMBOLS AND ABBREVIA TJONS LEGENDS, 

SEE SHEET 1/6 . 

2. ALL HOSE CONNEC TIONS SHALL BE ANGLE HOSE 
VAL VES AND MOUNTED A T  LEAST 3'-3" BUT 
LESS THAN 5'-311 ABO VE T/SLAB.  

3 .  VERIFY THE SIZE AND TYPE OF ALL HOSE 
CONNEC TIONS WITH FIRE DEPAR TMENT BEFORE 
COMMENCING WORK. 

4 .  ALL STEEL PIPE SHALL BE SCHEDULE 40, 
HO T-DIPPED CAL VANIZED. ALL WELDS SHALL BE 
PAINTED WITH ZINC-RICH PAINT, TO AN EQUAL 
ZINC THICKNESS AS THE HO T-DIPPED COA TINC, 
IF THEY ARE NO T WELDED BEFORE 
HO T-DIPPING. PIPE AND WELDS SHALL NO T SIT 
DIREC TL Y  ON FL OOR. 

5. ALL DIMENSIONS SHALL BE VERIFIED IN THE 
FIELD .  

KE YNO TE L EGEND: 

<D 
® 
@ 

0 
® 
@ 
@ 
@ 
® 

NEW 611 A WWA D .I. PIPE WITH GROO VED ENDS 

NEW 611 A WWA D .I. GROO VED COUPLING 

NEW 1% II X 1% II 12 CA . STEEL CHANNEL STRUT 
WITH 70 GA . STEEL PIPE STRAP FOR 6% 11 O.D .  
TUBING AND ANCHOR BOL TS TO FLOOR 

NEW 6" x 3" A WWA D .J. REDUCING TEE 

NEW 3" A WWA D .I. GROO VED COUPLING 

NEW 3" A WWA D .I. GROO VED go o ELBOW 

(RESER VED) 

NEW 3" A WWA D .I. PIPE WITH GROO VED ENDS 

NEW 3" A WWA D .I. TO 311 NPS GROO VED 
TRANSITION COUPLING 

® NEW THREADED REDUCER 3" NPS GROO VED x 
2Yz " MALE NP T 

@ NEW 2Yz " ANGLE HOSE VAL VE. 2Yz " FEMALE 
NP T x 2Yz u MALE CITY OF CINCINNA TI NEW 
HOSE THREAD FITTED WITH CAP AND CHAIN 
(CAP AND CHAIN NO T SHOWNJ 

@ 
@ 
® 
® 

NEW 3" GAL VAN/ZED STEEL GROO VED COUPLING 

NEW 3" GAL VAN/ZED STEEL GROO VED go o 
ELBOW 

NEW 3" GAL VAN/ZED STEEL GROO VED 45° 
ELBOW 

NEW 3" GAL VANIZED STEEL PIPE WITH GROO VED 
ENDS 
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3' MINI=��:::�-�w�� 
HANDLE AND WALL OR 
O THER OBSTRUC TIONS 

- FL OOR 

SEC TION 

3/-5" 

EL E VA TION 

EL EC TRICA L ROOM HOSE CONNEC TION DE TA IL 
SCALE: r = r-O " 

0 . 5 
S C A L E  IN FEET 

1//3/., HHJLH ( ! () HI CONS IHUC ! !  LJ 
FOL L O WING S TA NDPIPE CONS TFWC TJONJ 

.G ./------- EXIS TING NiCHE - EXIS TING NICHE 
Ll <.' ------

SEC TION EL E VA TION 

HOSE CONNEC TION SEC TION A ND EL E VA TION (SOU THBOUND) 
SCALE: r = r-0// 

c . o  
S C A L E  IN F E E T  

NO TES: 
I .  FOR SYMBOLS AND ABBREVIA TIONS LEGENDS, 

SEE SHEET 1/6 . 

2. ALL HOSE CONNECTIONS SHALL BE ANGLE HOSE 
VAL VES AND MOUNTED A T  L EAST Y-Y BUT 
L ESS THAN 5/-3// ABO VE T/SLAB.  

3 .  VERIFY THE SIZE AND TYPE OF ALL HOSE 
CONNEC TIONS WITH FIRE DEPAR TMENT BEFORE 
COMMENCING WORK. 

KE YNO TE L EGEND: 

(!) NEW 4// A WWA D .I. PIPE WITH GROO VED ENDS 

® NEW II GA . STEEL PIPE STRAP FOR 4:X, // O .D .  
TUBING 

@ NEW 3!/, // x 1% // 12 GA . STEEL CHANNEL 
STRUT 

@ NEW !12 // x Y STAINLESS STEEL SCREW 
ANCHORS 

® NEW 4// A WWA D .I. GROO VED COUPLING 

@ NEW 4// x 4// A WWA D .I. GROO VED CROSS 

@ NEW 4// A WWA D .I. TO 4// NPS GROO VED 
TRANSITION COUPLING 

@ NEW THREADED REDUCER 4// NPS GROO VED x 
2!12 // MALE NP T 

® NEW 2!12 // ANGLE HOSE VAL VE. 2!12 // FEMALE 
NP T x 2!12 // MALE CITY OF CINCINNA TI NEW 
HOSE THREAD FITTED WITH CAP AND CHAIN 
(CAP AND CHAIN NO T SHOWNJ 

® NEW 4// A WWA D .I. GROO VED CAP DRILLED AND 
TAPPED FOR AND WITH NEW AUTOMA TIC BALL  
DRIP AND AIR- VA CUUM VAL VE 

® NEW 6// A WWA D .I. PIPE WITH GROO VED ENDS 

@ NEW 6// A WWA D .I. GROO VED COUPLING 

@ NEW 1% // x 1% // 12 GA . STEEL CHANNEL STRUT 
WITH 10 GA . STEEL PIPE STRAP FOR 6 f/a // 
O .D .  TUBING AND ANCHOR BOL TS TO FL OOR 

® NEW 6// x 3// A WWA D .I. REDUCING TEE 

® NEW Y A WWA D.I .  GROO VED COUPLING 

@ NEW 3// A WWA D.I .  PIPE WITH GROO VED ENDS 

® NEW Y A WWA D.I .  TO 3// NPS GROO VED 
TRANSITION COUPLING 

® NEW THREADED REDUCER Y NPS GROO VED x 
2!12 // MALE NP T 
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EXISTING WALL 

611 
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:t 
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Lll 
'T 

,, 
N 

('j 

'T 

CJ 
'� ', 
7 
N " 
S2 

1 TOP OF SLAB 
I 

c 
0'· 0 v 

Lll 
0 
0 
0 7777/ 
:J (() 
<D 
('-,j 
r--
co 
/ 
01 
Lll ,, 
N 

r;;; ELEVA TION 
E 

v 
/ 

C) 0 ,, 
;'!:: 
'g 
2:'· S TANDPIPE DRAIN 
::::: SCALE: 311 = r-a�� 

0 
c 
2 
X c . 5  
Q) 

/ 

E 
� 

0 . 25 
S C A L E  IN FEET 

/ 
0' 
c -"" 
0 
5 
5 
Q_ 

/ 

r-JY4 11 

SECTION 

NO TES: 
I .  FOR SYMBOLS AND ABBREVIA TIONS LEGENDS, 

SEE SHEET 1/6 . 

2. FOR DETAILS OF DRAIN IN BARRIER, SEE 
BARRIER DRA WINGS. 

KEYNO TE L EGEND: 

(I) NEW 611 A WWA D .J. PIPE WITH GROO VED ENDS 

@ NEW 611 A WWA D .J. GROO VED COUPLING 

@ NEW 1% II X 1% II 12 GA . STEEL CHANNEL STRUT 

@ NEW /0 GA . STEEL PIPE STRAP FOR 6/& 11 O .D .  
TUBING 

® NEW r STANDARD A WWA CORPORA TION STOP 
INLET THREAD, 211 MALE  NP T OUTLET BALL 
CORPORA TION STOP TAPPED INTO D .I. PIPE 
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------ SLO TTED HEX HE-AA�D 
_____________________ l 

SCREW AND NUT -

"""'-�""'-

PIPE SUPPOR T 
SCALE: 6// = I '  

I 
S C A L E  IN INCHES 

' 
\_ BOTTOM OF ROOF SLAB 

ZINC-PLA TED CARBON STEEL 
ROD HANGER ANCHOR FOR !;2 // ¢ THREADED ROD 

f;2 // ¢ THREADED ROD 

"� /0 GA . STEEL PIP£ STRAP 

ELEVA TION 

-------------------------- --=====�t--===--==================--=============================------ ----------------------==f1--==---------------==========:=:=:=:=:::: FOR 6!18 // O .D .  TUBING 

�'---- 3j4 // x 1% // 12 GA . 
STEEL CHANNEL STRUT 

�r j !------------
PIPE HANGER 
SCALE: 6// = I' 

I 
S C A L E  IN I N C H ES 

NO TES: 
I .  FOR SYMBOLS AND ABBREVIA TJONS LEGENDS, 

S££ SHEET 1/6 . 

2 . ALL STANDPIPE RISERS AND STANDPIPE PIPING 
A T  THE C£ILING MUST BE SUPPORTED IN 
ACCORDANCE WITH NFPA 13. PIP£ HUNG A T  THE 
C£ILING MUST BE SUPPORTED A T  10-FOOT 
INTERVALS, OR MORE FREQUENTL Y IF HEA VY 
POINT LOADS (ELLS, TEES, VAL VES, OR HOSE 
CONNECTIONS) ARE PRESENT. RISERS MUST BE 
SUPPORTED BY APPROVED RISER CLAMPS. 

3. 

4 .  

NO ADHESIVE ANCHORS TO BE USED . 

SIMILAR HANGER DETAIL TO BE USED FOR 
HANGING 4// A WWA D .J. PIP£, IN WHICH CAS£ /0 
GA . STEEL PIP£ STRAP FOR 6!18 // O .D .  TUBING 
SHALL BE REPLACED BY II GA . PIP£ STRAP FOR 
4� // O .D .  TUBING. 
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I.R. - 71 SOUTHBOUND 
RAMP E TUNNEL 

TO THIRD STREET 

/r::: WALKWA Y 

/ \\ / \ / \ / \ 

S TEP 1 

EXISTING 

I.R. - 71 SOUTHBOUND 
RAMP E TUNNEL 

TO THIRD STREET 

S TEP 4 

I.R. - 71 NOR THBOUND 
TUNNEL 

-/ - NICHE / 

r- WALKWA Y 

I I 

I.R. - 71 NOR THBOUND 
TUNNEL 

REMO VE & CAP HOSE CONNEC TION 
RISERS IN RAMP E TUNNEL 

I .R. - 71 SOUTHBOUND 
RAMP E TUNNEL 

TO THIRD STREET 

S TEP 7 
RO TA TE LA TERAL 

I.R . - 71 NOR THBOUND 
TUNNEL 

I.R. - 71 SOUTHBOUND 
RAMP E TUNNEL 

TO THIRD STREET 

S TEP 2 

I.R. - 71 NOR THBOUND 
TUNNEL 

INSTALL  TEMPORAR Y  STANDPIPE IN RAMP E 
TUNNEL 

I.R . - 71 SOUTHBOUND 
RAMP E TUNNEL 

TO THIRD STREET 

S TEP 5 

I.R. - 71 NOR THBOUND 
TUNNEL 

INSTALL  TEMPORARY BARRIER IN RAMP E 
TUNNEL 

I.R . - 71 SOUTHBOUND 
RAMP E TUNNEL 

TO THIRD STREET 

S TEP 8 

I.R. - 71 NOR THBOUND 
TUNNEL 

REMO VE LA TERAL AND DEMOLISH CURB 

SUGGES TED CONS TRUC TION SEQUENCING S TEPS 1 THROUGH 9 
NO SCALE 

I.R. - 71 SOUTHBOUND 
RAMP E TUNNEL 

TO THIRD STREET 

S TEP 3 

I.R . - 71 NOR THBOUND 
TUNNEL 

DEMOLISH CURB SECTION IN RAMP E TUNNEL 

I.R . - 71 SOUTHBOUND 
RAMP E TUNNEL 

TO THIRD STREET 

S TEP 6 
ISOLA TE 100 '  - 200 '  OF PIPE 

I.R . - 71 SOUTHBOUND 
RAMP E TUNNEL 

TO THIRD STREET 

S TEP 9 
INSER T NEW LA TERAL 

I.R. - 71 NOR THBOUND 
TUNNEL 

I.R . - 71 NOR THBOUND 
TUNNEL 

NO TES: 
I .  FOR SYMBOLS AND ABBREVIA TIONS LEGENDS, 

SEE SHEET 116 . 

2 .  INS TALL  TEMPORARY  STANDPIPE FIRE 
DEPAR TMENT CONNEC TIONS IN RAMP TUNNEL 
A T  BOTH POR TALS.  

SUGGES TED CONS TRUC TION SEQUENCING: 
STEP 

CD 
® 

® 

<D 
® 

® 

EXISTING . 

INSTALL  A T  WEST WALL  OF RAMP E A 4/1 
TEMPORAR Y  D .!. STANDPIPE WITH A T  LEAST 
5 HOSE CONNEC TIONS SPA CED NO MORE 
THAN !50 '  C/C . 

DEMOLISH THE SMALL SECTION OF CURB 
WITHIN 12'' OF THE WALL AND 18'' IN WID TH IN 
FRONT OF ALL HOSE CONNECTION NICHES ON 
EAST  WALL OF RAMP E. 

REMO VE ALL RAMP E HOSE CONNECTION 
RISERS. IF CONNEC TIONS ARE THREADED, 
PLUG EXPOSED ELBOWS. IF CONNEC TIONS 
ARE NO T THREADED, WELD ON CAPS (OPTION 
SHOWNJ. NO TE THA T EA CH TIME A HOSE 
CONNEC TION RISER IS REMO VED, THE ENTIRE 
STANDPIPE S YSTEM IS TEMPORARIL Y 
COMPROMISED. 

INSTALL  TEMPORARY PORTABLE BARRIER TO 
CL OSE OFF WESTERNMOST LANE OF 
NOR THBOUND TUBE. 

ISOLA TE SECTION OF PIPE BETWEEN 100 '  AND 
200 '  IN LENG TH, INCL UDING ONL Y ONE HOSE 
CONNEC TION. CUT AND CAP USING WELDS 
AND/OR GROO VED COUPLINGS AS REQUIRED . 
REMO VE ALL PIPE, FITTINGS, EXPANSION 
JOINTS, PIPE GUIDES, ANCHOR BOL TS, ETC.  

RO TA TE LA TERAL ASSEMBL Y 90 ° ABOUT r[.  
REMO VE LA TERAL ASSEMBL Y FROM WALL . 
DEMOLISH CURB ON WEST WALL  OF 
NOR THBOUND TUBE. PREFABRICA TE NEW 
LA TERAL ASSEMBL Y (FOR LA TERAL 
ASSEMBL Y FABRICA TION DETAIL , SEE 
SHEET 1311 

SLIDE NEW LA TERAL ASSEMBL Y THROUGH 
OPENING. 
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I.R . - 71 SOUTHBOUND 
RAMP E TUNNEL 

TO THIRD STREET 

NEW CAP 

S TEP 70 

RO TA TE NEW LA TERAL 
THEN CAP 

I.R. - 71 SOUTHBOUND 
RAMP E TUNNEL 

TO THIRD STREET 

S TEP 73 

REPEA T Bx 

I.R. - 71 NOR THBOUND 
TUNNEL 

I.R. - 71 NOR THBOUND 
TUNNEL 

I.R. - 71 SOUTHBOUND 
RAMP E TUNNEL 

TO THIRD STREET 

S TEP l! 

I.R . - 71 NORTHBOUND 
TUNNEL 

NEW CHANNEL STRUT IN NOR THBOUND TUNNEL 

I.R. - 71 SOUTHBOUND 
RAMP E TUNNEL 

TO THIRD STREET 

S TEP 14 

I.R. - 71 NORTHBOUND 
TUNNEL 

REMO VE TEMPORARY STANDPIPE FROM 
RAMP E TUNNEL . 

INSTALL  HOSE CONNEC TIONS IN RAMP E 
TUNNEL 

SUGGES TED CONS TRUC TION SEQUENCING S TEPS 10 THROUGH 75 
NO SCALE 

I.R. - 71 SOUTHBOUND 
RAMP E TUNNEL 

TO THIRD STREET 

S TEP 12 

I.R . - 71 NORTHBOUND 
TUNNEL 

INSTALL NEW PIPING IN NOR THBOUND TUNNEL 

I.R. - 71 SOUTHBOUND 
RAMP E TUNNEL 

TO THIRD STREET 

S TEP 15 

I.R . - 71 NOR THBOUND 
TUNNEL 

INSTALL  BARRIER IN RAMP E TUNNEL 

NO TE: 

I .  FOR SYMBOLS AND ABBREVIA TIONS LEGENDS, 
SEE SHEET 1/6 . 

SUGGES TED CONS TRUC TION SEQUENCING 

(CON T.J: 

STEP 

@ 
® 
@ 
@ 

® 
® 
® 

RO TA TE NEW LA TERAL ASSEMBL Y 90 ° ABOUT 
f. AND SIMUL TANEOUSL Y INSTALL A CAP ON 
THE RAMP E STUB. 

INSTALL NEW CHANNEL STRUT WITH ANCHOR 
BOL TS A T  WEST WALL  OF NORTHBOUND TUBE. 

FIT OUT NOR THBOUND TUBE PIPING. 

REPEA T STEPS 6 THROUGH 12 FOR REMAINING 
SECTIONS OF PIPE IN NORTHBOUND TUBE. 
EA CH REQUIRES A TEMPORAR Y  POLICE 
CL OSURE IN RAMP E. INSTALL NEW BARRIER 
ON WEST WALL  OF NOR THBOUND TUBE, PA VE 
NORTHBOUND TUBE, AND REMO VE TEMPORAR Y  
NORTHBOUND BARRIER. 

REMO VE TEMPORARY RAMP E STANDPIPE. 
DEMOLISH EAST WALL  RAMP E CURB . FIT OUT 
RAMP E HOSE CONNECTIONS. 

INSTALL EAST WALL  RAMP E BARRIER AND 
PA VEMENT. 

DEMOLISH EXISTING AND INSTALL  NEW 
STANDPIPE IN SOUTHBOUND TUBE (NO T 
SHOWNJ . ADJUST AND FOL L OW STEPS 
6-1/-12-13 IN ORDER TO MAINTAIN STANDPIPE 
SER VICE. 
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TUNNEL WA L L  BEL O W �/ , ' -.�  ( II  '1 
/ ////� /y ! 

/
/ 

�� I NICHE IN TUNNEL WA L L ___/ I I 

RISER #6 __I I 

PIPE UNDER SIDEWA L K �/ 

i 
i 

j 
//// I' 

i 
i i 

/{-- r· 
DEMOLISH EXIS TING // •'-� 1.9 

FDC #] �/ I 

EXIS TING 6" BL A CK // 
S TEEL PIPE TO REA1A !N _/ 

i 
i y� 

I 
I I 

I I 

, _  -, - - - - - - - -, , 
I I ' 

I 

I I 
I I 

I I 

I I 
I I 

I I 
I I 

' I I 

I I 
I I 

I I 
I I 

I I 

I I 
I I 

I I 
I I 

6 '  0 "1. 

' ' I 
' .j 

I 
I 
I 
I 
I 

( I) 
\ \i / • . \ ,'� PIPING RUNNING UNDfR SLAB 

L EXTE!�D/FEEDING PIPE WITH : 
NEW/6//iA WWA D.I .  PIPE TO : 
NEW: L OCA TION : 

' 
' ' 

I 

NEW FREE STANDING 
FIRE DEPAR TMENT: 
C'pNNEC T!ON (FDC'fi'3J 

I : 
I I I I ----- P OR TA L I __..-1_.--
: ---------- : I ____.-___...- 1 1 ___.-.---- I __---r I 

_..--..--- I 

BEA M 

_.k--- : 

I I 
I I 

I .---� PA RA PE T  
___...---{----

-------- I 
�---- : 

I 
I 

' 

' ' ' 

' ' .. 

I 
I 

I 

I 
I 

I : r- FA IE ()F 11/!/R T,LJ PO!l' TA I  
I / 

I I 
I 

REL OCA TION OF FDC #3 
FOR SECTION A -A ,  SEE SHEET 13 7 

SCALE: r = r-0// 

0 . 5 2 
S C A L E  IN F EET 

I 
EXIS TING 3 "  TRAfFIC SIGNAL CONDUi T 
11 T UNt:NO WN DEP: TH 

I 
I 
I 
I 
I 
I 
I 

: ; i' 
I 
I 
I 
I 
I 
I 
I 
I 
I 

NO TES: 

I .  FOR SYMBOLS AND ABBREVIA TIONS LEGENDS, 
SEE SHEET 1/6 . 

2 .  

3.  

4 .  

ALL DIMENSIONS SHALL BE VERIFIED IN THE 
FIELD .  

A CTIVE ROADWA Y REQUIRES FUNCTIONAL 
STANDPIPE A T  ALL TIMES. TO A CHIEVE THIS, 
IT  IS RECOMMENDED THA T FDC#3 BE REPLA CED 
FOLL OWING THE REPLA CEMENT OF RISERS #3 
AND #6 AND ALL WORK ON FDC#3 BE DONE 
WITH THOSE ISOLA TION VAL VES FULL Y SHUT. 

CONTRA C TOR SHALL COORDINA TE 
CONSTRUCTION TO A VOID EXISTING TRAFFIC 
SIGNAL CONDUIT. SUCH CONDUIT IS TYPICALL Y 
L OCA TED A T  A DEP TH OF 18" TO 24/'. 
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SECTION A-A 
FOR L OCA TION, SEE SHEET /36 

REL OCA TION OF FDC #J 
SCALE: /" = !'-0 " 

0 .5 
S C A L E  IN FEET 

!> .  1> .  t> .  t> .  
. 6 . 6 

' . .  
!> .  t> .  " ·  

. 6 

' . .  
t> .  

I I 

NEW 6" D .!. PIPE 
538 . 45 

: /� L YTLE TUNNEL � NOR TH PORTAL 
I ;___...---- ROADWA Y LEVEL 

---------- 1 
___.--_.--- I 

___.--_.--- I 
....... ----- : 

NO TES: 

I .  FOR SYMBOLS AND ABBREVIA TIONS LEGENDS, 
SEE SHEET 1/6 . 

2. ALL DIMENSIONS TO BE VERIFIED IN THE 
FIELD .  

3 .  A CTIVE ROADWA Y REQUIRES FUNCTIONAL 
STANDPIPE A T  ALL TIMES. TO A CHIEVE THIS, 
IT  IS RECOMMENDED THA T FDC#3 BE REPLA CED 
FOLL OWING THE REPLA CEMENT OF RISERS #3 
AND #6 AND ALL WORK ON FDC#3 BE DONE 
WITH THOSE ISOLA TION VAL VES FULL Y SHUT. 

4 .  CONTRA C TOR TO COORDINA TE CONSTRUCTION 
TO A VOID EXISTING TRAFFIC SIGNAL CONDUIT. 
SUCH CONDUIT IS TYPICALL Y L OCA TED A T  A 
DEP TH OF 18" TO 24". 

5. SL OPE ALL  NEW PIPE A T  Y4 '' PER FOO T  
TO DRAIN. 
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CROSS REFERENCES 
SHEET NO. DESCRIP TION 

X 
Q) 2 - 3  BENCHMARK AND REFERENCE POINTS 

/ 

E 59- 80 ESTIMA TED QUANTITIES 
� 8 7  PLAN SHEET 
/ 
0' 
c 

88 L YTLE STREET PLAN AND PROFILE -"" 25 7 LANDSCAPE PLAN 
0 
5 259-554 STRUC TURE PLANS 
5 
Q_ 

/ 

.{_ - - - - - - - - - G - -

LIGHTING DUC T 
TO BE DISCONNEC TED 

AND REMO VED A T 
PULL BOX 

jJ , · '  ,, ' ,�'/< : '-.,0 c0< '  ',; <::)· '  ' ' '  
EXIS TING LIGHT POLE AND L UMINAIRES 

TO BE REMO VED AND STORED. EXISTING 
FOUNDATION TO BE REMO VED 

fJ ' 

EXISTING 
HANDRAIL 

AND STAIRS 
(TO REMAINJ 

- ; 

: .!  
r: C) l l 

N 51• 58' 18" E 

- .
- - -

fi
- -

'_G_H,TT6JG � - - - . - - - - - - .-- - -
-

- -
- - -

-
- - - - -

- -
- -
- '-j -

- - - - - - - - - -4 - - - -

� ' EXI�TING GRA TINGJND ', ,:'_�5 EXISTING(;,-, rTq!!E_ RE
I
� 

"-- ENTRANCEI ; 1 
(TO REMAINJ 

NO TES: 

1. THE CONTRA C TOR IS TO MAINTAIN THE EXISTING LIGHTING CIRCUIT A T  ALL TIMES. THE 
CONTRA C TOR IS TO COORDINA TE WITH THE CITY TO STORE THE L UMINAIRES AND POLES 
TEMPORARIL Y UNTIL THEY CAN BE REMO VED B Y  CITY FORCES. 

2 .  THE LIGHT POLES ON FOUR TH STREET, L YTLE STREET, AND PIKE STREET ARE NO T TO BE 
DISTURBED . 

3 .  THE TREES MARKED AS REMO VED WILL BE TRANSPLANTED B Y  CINCINNA TI PARKS PRIOR TO 
CONSTRUCTION. THE PARK BOARD (STEVE SCHUCKMAN, PHONE (5/3) 4 75-9600) IS TO BE 
CONTA C TED THREE WEEKS PRIOR TO DEMOLITION. 

4.  CINCINNA Tl PARKS WILL REMO VE ALL GARBAGE CANS, MUTT DISPENSERS, ROCKS WITH PLA QUES, 
SIGNS, AND BENCHES PRIOR TO CONSTRUC TION. THE PARK BOARD (STEVE SCHUCKMAN, PHONE 
(5/3) 4 75-9600) IS TO BE CONTA C TED THREE WEEKS PRIOR TO DEMOLITION. 

5 .  THE WA TERLINE SHOWN TO  BE REMO VED WILL BE  REMO VED A T  THE WA TER MAIN ON PIKE STREET. 
THE CONNEC TION TO THE WA TERLINE NEEDS TO BE MAINTAINED FOR FUTURE USE BY THE PARK. 
THE EXISTING WA TERLINES ON PIKE STREET ARE TO REMAIN IN SER VICE A T  ALL  TIMES. PA YMENT 
TO BE UNDER ITEM SPECIAL - DISCONNEC TING 2" EXISTING SER VICE BRANCH (CJN. 1130). 

6 .  THE PARKING METERS ON THE WEST SIDE OF PIKE STREET FROM FOUR TH ST.  TO  L YTLE ST.  ARE 
TO BE REMO VED AND STORED PRIOR TO SETTING UP THE CONSTRUC TION WORK ZONE. THE 
PARKING METERS WILL BE REINSTALLED AFTER CONSTRUCTION IS COMPLETE. PA YMENT TO BE 
UNDER ITEM 202 - REMO VAL MISC. :  PARKING METER REMO VED, STORED, AND REEREC TED . 

7. THE TWO EASTERNMOST PARKING METERS ON THE SOUTH SIDE OF FOUR TH STREET ARE TO BE 
REMO VED AND STORED FOR PICKUP B Y  CITY FORCES. PA YMENT TO BE UNDER ITEM 202 -
REMO VAL MISC . :  PARKING METER REMO VED AND S TORED. THE NEXT NINE PARKING METERS ARE 
TO BE CO VERED PRIOR TO SETTING UP THE CONSTRUCTION WORK ZONE. 

8 .  4" PIPE IS TO BE REMO VED WITHIN THE LIMITS OF EXCA VA TION. PLUG SOUTH END A T  LIMIT 
OF REMO VAL . PA YMENT TO BE UNDER ITEM 202 - PIPE REMO VED, 24" AND UNDER, AS PER PLAN. 

9 .  THE EXISTING ELEC TRIC CABLE AND CONDUITS IN L YTLE PARK ARE TO BE L OCA TED AND 
DISCONNECTED PRIOR TO REMO VAL . THE CABLE AND CONDUIT, PULL BOXES, AND OUTLETS 
WILL BE REMO VED WITHIN THE EXCA VA TION LIMITS. PA YMENT TO BE UNDER ITEM 202 -
REMO VAL MISC . :  PARK ELEC TRICAL S YSTEM REMO VED. 

10 . THE EXISTING CA TCH BASIN AND OUTLETTING STORM SEWER ARE TO BE REMO VED. THE STORM 
SEWER OUTLET IS UNKNOWN. PA YMENT TO BE UNDER ITEM 202 - CA TCH BASIN REMO VED, 
AS PER PLAN. 

11. THE LIGHTING DUCT CABLE IS TO BE REMO VED BETWEEN THE LIGHT POLES THA T ARE BEING 
REMO VED . PA YMENT TO BE UNDER ITEM 625 - DUC T CABLE, MISC. :  LIGHTING DUC T REMO VED. 

L EGEND 

E23 WALK REMO VED 

I 
I 

��: 

f PIKE STREET 

X: IV :X WA TERLINE AND APPUR TENANCES REMO VED 

� LIGHTING DUC T TO BE REMO VED 

X: E  :X ELECTRIC LINE REMO VED 
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" Ill d Ill 
Concrete Bo.se, Clo.ss 'C' .. +' .. 1.. u c: 0 (,J 

TYPE B-1 
BATTERED 

After the Sto.ndo.rd Concrete Curb 
Integro.l with Concrete Base, has been 
constructed, a. MiniMUM tiMe period of two 
weeks Must elo.pse before the Asphaltic 
Concrete Surfo.ce Course Is plo.ced on 
th� Concrete Bo.se. 

Ql Ill d ... 
Concrete Bo.se, Clo.ss • +' 

NOTE• 

TYPE B-2 
CIRCULAR 

The Construction of Type B-2 
o.nd B-3 Curb shall o.pply only 

.. L. u c: 0 (,J 

to ro.dll less than one hundred 
<100) feet o.nd sho.ll not be used 
on larger ro.dfl curves. 

9' 
8' 1' � 
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R=1' 
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:::. 
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Concretll! Ba.se, Cla.ss •c• 

TYPE B-3 
CIRCULAR 

CITY O F  CINCINNATI 
DEPARTMENT OF PUBLIC �ORKS 

DIVISION OF ENGINEERING 
C O N C R E T E  

I N T E G R A L  

C O N C R E T E  

CUR B S  

'w' I T H  

B A S E  
SCALE• 5/16'= 1' FEBRUARY, 1991 

, . --��NE����-� · 
A C C .  N O .  2 1 4 3 1  

P A G E  0 0 7  

7' 
6' 1' 

B A T T E R E D  

T Y P E  S - 1  

SUBGRADE 

Joints 

Ql 
li ..Q d l. I: :s d u 
> ...... � 0 +' 

� Ill l. u u d c 1'1:1 0 u 

C I R C U L A R  

T Y P E  S - 2  

.(,._· {.TE• �/ FOR S-2 AND S-3 CURBS 

..Q L. ::s u 
...... 0 
<II u d ...... 

/' SegMents Not to be Bonded 
a. t Construction Joints. v 

P L A N  

SUBGRADE 

Ill 
li d I: d > ol +' .. l. u c 0 u 

--�---�--------� 

C I R C U L A R  

T Y P E  S - 3  

<1-0 
Ill u d L.... 

CITY OF CINCINNATI 
DEPARTMENT OF PUBLIC �DRKS 

DIVISION OF ENGINEERING 
S T A N D A R D  S E P A R A T E  

C O N C R E T E  C U R B S  
SCALE• 3/16':::: 1' FEBRUARY, 1991 

APPROVED•-� --�.:.$._.:�--------erfv"l:NGINEER _ . . 

A C C .  N O .  2 1 4 3 5  
P A G E  0 1 0  

0 0_ _J 3: 0::: u 
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PREFERRED 
DESIGN 

STRIPED "T" ® 
CROSS WALK MA�Y�B�E�O�N-------------------
LEFT OR RIGHT 
COORDINATE WITH TRAFFIC 

CURB RAMP LOCATION NOTES: 

PREFERRED DESIGN IS 2 RAMPS PER CORNER, PERPENDICULAR TO CURB, 

AIMED ACROSS INTERSECTION TO FAR CURB. 
1. CURB RAMPS ARE NOT REQUIRED AT CORNERS HAVING NO SIDEWALK. 

2. TYPE wow RAMP REQUIRES AT LEAST 13' FROM BACK OF WALK. 
ALLEY 

PREFERRED DESIGN 
3. TYPE w � AND "S" RAMP IS USED WHEN EXISTING SIDEWALK WIDTH IS BETWEEN 7' AND 13' - NOT FOR NEW CONSTRUCTION. 

4. TYPE wu• RAMP IS USED ONLY ON NARROW ROW AND ONLY IF OTHER RAMP TYPES CANNOT BE USED. 

5. AT UNMARKED INTERSECTIONS ALL RAMPS SHALL BE LOCATED WITHIN THE LEGAL CROSSWALK. THIS IS THE 

AREA BETWEEN THE PROJECTED CURB AND PROPERTY LINES. 

6. FOR ALL DIAGONAL RAMPS THERE MUST BE A MINIMUM 4' CLEARANCE AT THE BOTIOM OF THE RAMP THAT IS 

OUTSIDE THE TRAVELED PATH OF VEHICLES. 

7. UNMARKED "r INTERSECTIONS MUST HAVE ONE CURB RAMP ON OPPOSITE OF THROUGH STREET. COORDINATION WITH 

TRAFFIC OPERATIONS IN REQUIRED TO DETERMINE WHICH SIDE OF THE 'T' TO INSTALL THE RAMPS. 

8. SKEWED INTERSECTIONS TYPICALLY REQUIRE TWO RAMPS ON OBLONG ANGLED CORNERS DUE TO LACK OF 4' 

REQUIRED CLEARANCE FOR DIAGONAL RAMPS. 

9. STRIPED 'T' INTERSECTIONS NEED ONLY HAVE ONE CROSSWALK ACROSS THROUGH STREET. WHEN BOTH SIDES 

ARE STRIPED. CURB RAMPS MUST BE PROVIDED. 

1 0. DUAL RAMPS SHALL BE CONSIDERED FOR CORNERS AT MAJOR INTERSECTIONS HAVING SUFFICIENT ROW & 
LARGE VOLUMES OF PEDESTRIAN TRAFFIC. FOR NEW ROW CONSTRUCTION (NEW SUBDIVISION) DUAL RAMPS ARE REQUIRED. 

11 DOUBLE TYPE wRw RAMPS UTILIZE A DEPRESSED LANDING BETWEEN THE RAMPS THAT HAVE A CURB HEIGHT OF 3ft. 

12. ALLEYWAYS ARE TREATED AS DRIVES NOT FULL INTERSECTIONS. IF THE ALLEYWAY HAS CURB RETURNS THEN 

CURB RAMPS ARE REQUIRED TO CROSS THE ALLEYWAY, BUT IN ANY CASE, NO CURB RAMP IS REQUIRED ON 

THE OPPOSITE SIDE OF THE THROUGH STREET. 

13. SKEWED "r INTERSECTIONS ARE TREATED LIKE STRIPED 'T' INTERSECTIONS. THEY DO REQUIRE STRIPING 

DUE TO THE CHANGING DIRECTION TO A PERPENDICULAR CROSSING OF THE THROUGH STREET. CALL TRAFFIC 

ENGINEERING FOR DETERMINATION AND FOR STRIPING, IF NEEDED. 
14. WHEN TWO RAMPS ARE USED AT A CORNER, THE SPACE BETWEEN IS TO BE AN UNWALKABLE SURFACE AND THE AREA IS 

GREATER THAN 20 S.F., THE AREA MAY BE GRASSED. OTHERWISE IT SHALL BE FILLED IN WITH CONCRETE. 

1 15.0FFSET INTERSECTION- NO CROSSING WILL BE PERMITIED BETWEEN OPPOSING DIAGONAL CORNERS. 

16.WHERE CROSSWALK OVERLAPS WITH DRIVEWAY APRON AND NO OTHER LOCATION IS AVAILABLE, 

{)> � 
MODIFY DRIVEWAY APRON TO CONFORM TO ADMG. 

OFFSET I ��-� @-........a.L.LU...J....__ I ==t"l ""'--- LEGEND 
-- � _L 1 ----r------1 - ---- MARKED CROSSWALK INTERSECTION I I® t I : 

ALLEY ® I 
ALTERNATE DESIGN : 

DRIVEWAY 

Ap --= : � ��SII ------UNMARKED CROSSWALK 

't/ W <%> CURB RAMP TYPE 

0 NOTE NUMBER 

� 

INTERSECTION 

® 

¢ 

�� I� 
CITY OF CINCINNATI 

DEPARTMENT OF TRANSPORTATION AND ENGINEERING 
DIVISION OF TRANSPORTATION DESIGN 

SIDEWALKS AND CURB RAMPS 

RAMP LOCATIONS 
SCALE: NONE JAN 7, 20 03 

__ _/__ _ __ �E;J.� ----
ACCESSION NO. 27256 
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GENERAL NOTES FOR 
CURB RAMPS AND DETECTABLE WARNINGS 

GENERAL 

1. ALL AREAS, ELEMENTS. AND FACILITIES FOR PEDESTRIANS ACCESS. CIRCULATION AND USE THAT ARE CONSTRUCTED, INSTALLED OR ALTERED IN 

THE PUBLIC RIGHT-OF-WAY AND WHICH ARE SUBJECT TO TITLE II OF THE AMERICANS WITH DISABILITIES ACT (ADA) SHALL COMPLY WITH ALL 
CURRENT FEDERAL REGULATIONS INCLUDING THE ADA ACCESSIBLITY GUIDELINES (ADAAG). 

2. NEWLY CONSTRUCTED AND ALTERED STREETS OR PEDESTRIAN WALKWAYS MUST CONTAIN CURB RAMPS AT INTERSECTIONS. ( 28 CFR 35.151(d)) 
ALTERATIONS INCLUDE RESURFACING AND ANY WORK THAT IMPACTS THE MAJORITY OF THE STREET OR WALKWAY. THE ENTIRE INTERSECTION 

EFFECTED MUST BE BROUGHT INTO COMPLIANCE. 

3. ALL MATERIALS SHALL CONFORM TO THE CITY OF CINCINNATI SUPPLEMENT TO THE OHIO DEPARTMENT OF TRANSPORTATION "CONSTRUCTION AND 

MATERIAL SPECIFICATIONS, CURRENT EDITION. 

4_ ALL SLOPES REFERRED TO ARE REFERENCED TO A HORIZONTAL PlANE. 

5. FOR SIDESWALKS, CURB RAMPS, AND DRIVEWAYS THE "PREFERRED" DIMENSION SHALL BE THE NORMAL STANDARD TO BE MET, UNLESS EXISTING 

RIGHT OF WAY OR FEATURES MAKE COMPLIANCE INFEASABLE. IN THIS CASE THE "MINIMUM" STANDARD MUST BE MET. 

PUBLIC SIDEWALKS 

1. MINIMUM WIDTH OF NEW SIDEWALKS SHALL BE FIVE FEET. 

2. PREFERRED CLEAR WIDTH OF A CONTINLIOUS PASSAGE SHALL BE 481NCHES; FOR ALTERATIONS TO EXISTING RIGHTS OF WAY, WHERE THE PREFERRED 
CLEAR WIDTH CANNOT BE MET. THE MINIMUM CLEAR WIDTH OF A CONTINUOUS PASSAGE SHALL BE 36 INCHES. 

3. IN NEW CONSTRUCTION, SIDEWALK CROSS SLOPE SHALL NOT EXCEED 2%. IN ALTERATIONS, STEEPER SIDEWALK CROSS SLOPES 
MAY BE USED AT THE DIRECTION OF THE ENGINEER FOR SHORT DISTANCES. TO MEET EXISTING DOORSTEPS 

CURB RAMPS 

1. A TYPICAL CURB RAMP IS COMPOSED OF THE FOLLOWING ELEMENTS: RAMP. LANDING. SIDES. SURFACE. AND INTERSECTIONS WITH THE ROADWAY. 

2. RAMP. THE CURB RAMP MUST HAVE A SLOPE OF NO GREATER THAN 12:1 IN THE DIRECTION OF TRAVEL AND A CROSS SLOPE OF NO 
MORE THAN 2%. IF THE LONGITUDINAL SLOPE OF THE ACCESSIBLE ROUTE IS 5% OR LESS AND SPACE FOR A lANDING IS LIMITED. THE SIDEWALK LANDING MAY 
BE OMITTED. THE MINIMUM WIDTH FOR A RAMP IS 48-INCHES (NOT INCLUDING SIDES). 

3. THE LANDING IS THE LEVEL AREA AT THE TOP OF A RAMP AND MUST NOT HAVE A SLOPE OF MORE THAN 2% IN ANY DIRECTION. THE LANDING 

AREA IS USED FOR TURNING AND MUST MAINTAIN A PREFERRED LENGTH AND WIDTH OF 60"X60" FOR ALTERATIONS IN EXISTING RIGHTS OF WAY 

WHERE PREFERRED CLEAR WIDTH CANNOT BE MET. THE MINIMUM LENGTH AND WIDTH SHALL BE 48"X48". IN ALL CASES. TYPE T CURB RAMP 
MUST HAVE A LANDING LENGTH OF SO-INCHES. 

4. SIDES. THE CURB RAMP SHALL BE FlARED WHEN PEDESTRIANS ARE TO CROSS THE RAMP, OR HAVE CURBING IF THE ADJACENT AREA IS 
A NON-PEDESTRIAN SURFACE SUCH AS A LAWN STRIP. BRICKWORK. OR OBSTACLE. MAXIMUM FLARE SLOPES ARE 10:1 OR AS DIRECTED BY 
THE ENGINEER. DIAGONAL CURB RAMPS MUST HAVE WELL DEFINED EDGES THAT ARE TO BE PARALLEL TO THE DIRECTION OF PEDESTRIAN FLOW. 

A DIAGONAL CURB RAMP MAY ALSO HAVE A MINIMUM 36-INCH SEGMENT OF FULL HEIGHT CURB ON EACH SIDE OF THE RAMP WHICH IS 
WITHIN THE CROSSWALK LINES OR PEDESTRIAN RIGHT-OF-WAY. 

5 FLARE TREATMENTS. VARIOUS FLARE TREATMENTS ARE SHOWN IN THE DRAWINGS. IN GENERAL A 10:1 FLARE IS PREFERRED 
THIS PROVIDES A CONCRETE WALKING SURFACE FOR THE ENTIRE SIDEWALK WIDTH IN THE DIRECTION OF TRAVEL _ 
WALK CURB TYPE W-1 OR RW-1 MAY BE USED WHERE A RAMP IS ADJACENT TO A LAWN STRIP, BRICKWORK OR OBSTACLE . 

6_ SURFACE. THE CURB RAMP SURFACE MUST BE STABLE. FIRM. AND SUP-RESISTANT . CHANGE IN LEVEL UP TO 0.2 5-INCH MAY BE VERTICAL 
WITHOUT EDGE TREATMENT. CHANGES BETWEEN 0.2 5 AND 0.5-INCHES MUST BE BEVELED WITH A SLOPE OF NO GREATER THAN 12:1. CHANGES 
IN LEVEL ABOVE 0.5-INCH MUST BE ACCOMPLISHED BY A RAMP. 

7. UP. THE INTERSECTION OF THE RAMP WITH THE ROADWAY SHALL BE PERPENDICULAR AND EDGES SHALL BE FLUSH. THE COUNTER SLOPE 
FROM THE END OF RAMP UP THE CROSS SLOPE OF THE ROADWAY SHALL BE NO MORE THAN 2 0:1 FOR THE FIRST 24-INCHES 

8_ NO OBSTACLES OR PROTRUSIONS SHALL BE PLACED WITHIN THE CURB RAMP AREA. EXISTING MANHOLE COVERS. VALVE BOXES SHALL BE 
FLUSH MOUNTED WITH WALKING SURFACE . 

9. THE THICKNESS OF ALL NEW CURB RAMPS SHALL BE 5-INCHES_ 

10. TRANSITIONAL SECTIONS OF SIDEWALK SHALL BE INSTALLED TO CONNECT NEW OR REPLACED CURB RAMPS WITH EXISTING SIDEWALKS THAT DO 
NOT MEET CURRENT STANDARDS AND SPECIFICATIONS. THESE TRANSITION SEGMENTS OF SIDEWALK SHALL PROVIDE A SMOOTH TRANSITION 

BETWEEN EXISTING AND NEW CONCRETE. MAXIMUM WARPING (ROTATION) RATE SHALL BE 1/8" VERTICAL CHANGE PER LINEAR FOOT. HORIZONTAL 
DISTANCE TRAVELLED AND MINIMUM DISTANCE SHALL BE ONE FULL SIDEWALK BLOCK OR 5 (FIVE) FEET. 

11. FOR PARALLEL AND COMBINATION RAMPS WHERE A RAMP IS LOCATED WITHIN THE PUBLIC SIDEWALK, THE MINIMUM LENGTH FOR THE RAMPS 

SHALL BE ONE SIDEWALK BLOCK LENGTH OR FIVE FEET: AND THE MAXIMUM LENGTH SHALL BE WHAT IS REQUIRED TO MAINTAIN A 12:1 SLOPE TO MEET 
EXISTING SIDEWALK GRADE. WHEN THIS IS DETERMINED UNFEASIBLE DUE TO STEEP PITCH OF EXISTING ROADWAY, IN NO CASE SHALL THE 
RAMP BE MORE THAN 15 FEET. 

12. STEEP SLOPES. ALL RAMPS LOCATED ON STREETS WITH A RUNNING PROFILE GRADE GREATER THAN 5% MUST BE REVIEWED AND APPROVED BY 
THE ENGINEER 

13. RAMP SHALL BE CONSTRUCTED WITHIN THE CROSSWALK AND NOT BEHIND AN EXISTING INLET. 

14. JOINTS SHALL BE PROVIDED IN THE CURB RAMP AS EXTENSIONS OF THE WALK JOINTS AND CONSISTENT WITH 608.03 REQUIREMENTS FOR 
FOR NEW CONCRETE WALK. A 1/ 2" 70 5.0 3 EXPANSION JOINT FILLER SHALL BE PROVIDED WHERE NEW CONCRETE MEETS THE EXISTING 

CONCRETE WALK LINES SHOWN ON THIS DRAWING TO INDICATE THE RAMP EDGE AND SLOPE CHANGES ARE NOT NECESSARY JOINT LINES. 

15. DIMENSIONS, LOCATIONS AND TYPE OF CURB RAMP MAY BE MODIFIED TO ACCOMMODATE EXISTING CONDITIONS, WITH APPROVAL OF 

THE CITY ENGINEER 

16. SLOPE AND CROSS-SLOPE CONVERSION TABLE 

RATIO PERCENT INCH /FOOT DEGREES WHERE UTILIZED 

1:12 8.3 1 4.8 MAXIMUM SLOPE FOR RAMPS 

110 10.0 11/4 5.7 MAXIMUM SLOPE FOR FLARES 

1:48 2.0 1/4 1.1 MAXIMUM SLOPE FOR LANDING AND CROSS-SLOPE OF LANDINGS. RAMPS AND SIDEWALK 

17. FOR CURB RAMP STANDARD DRAWINGS TYPICAL DIMENSIONS ARE USED BASED ON A FULL CURB HEIGHT OF 6-INCHES. 

ADJUSTMENTS MAY BE MADE TO LENGTH OF RAMPS AND FLARES BASED ON ACTUAL CURB REVEAL HEIGHT. REQUIRED 
SLOPES MUST BE MAINTAINED. 

18 WHEN TWO RAMPS ARE USED AT A CORNER IF THE SPACE BETWEEN IS TO BE AN UNWALKABLE SURFACE 
IT MAY BE GRASSED IF GREATER THAN 2 0  S.F., OTHERWISE IT SHALL BE FILLED IN CONCRETE 

19. TYPES R & T RAMPS. INSTALL CURB TYPE W-1 AT THE BACK OF WALK UNLESS DETAILED ON PLAN SHEETS. 
THE PURPOSE OF THIS CURB IS TO CONTAIN STORMWATER WITHIN RIGHT OF WAY, MEET EXISTING CONDITIONS OR CONTROL ACCESS. 

2 0. DETECTABLE WARNING IS REQUIRED FOR ALL CURB RAMPS. TRUNCATED DOMES SHALL HAVE A DIAMETER OF 0. 91NCH 

AT THE BOTTOM, A DIAMIETER OF 0.41NCH AT THE TOP. A HEIGHT OF 0.21NCH AND A CENTER-TO-CENTER SPACING OF 2.35 

INCHES MEASURED ALONG ONE SIDE OF A SQUARE ARRANGEMENT. 

21. DOME ALIGNMENT. DOMES SHALL BE ALIGNED ON A SQUARE GRID IN THE PREDOMINANT DIRECTION OF TRAVEL TO PERMIT 
WHEELS TO ROLL BETWEEN DOMES. 

2 2. DRAINAGE. ALL CURB RAMPS SHALL BE DESIGNED AND CONSTRUCTED TO PROVIDE POSITIVE DRAINAGE SO AS TO PREVENT 

PONDING. PARTICULAR ATTENTION IS TO BE GIVEN TO RAMPS LOCATED IN EITHER FLAT OR STEEP AREAS, AND CURB RAMP 
TYPES R, S, & V THAT HAVE LANDINGS AT STREET LEVEL. 

1" RADIUS 
TYPICAL 

R/W 

6" 

R/W 

SEE NOTE B. 

CONCRETE WALK CURB 
TYPE W-1 

PROPOSED 
SIDEWALK 

CONCRETE WALK CURB 
TYPE RW-1 

CONCRETE WALK CURB 

TYPE W -1 
A. SEE NOTE 11 ABOVE. 
B. CURB HEIGHT VARIES FROM 0" TO 6". 6" MAXIMUM. 
C 608 CONCRETE WALK WILL BE MEASURED TO THE FACE OF CURB TYPE W 

OR RW-1 WILL BE CONSIDERED UNIFORMLY 5" THICK. MEASUREMENT FOR 
ITEM 6 0 9  WALK CURB TYPE W-1 OR RW-1 WILL BE THE ACTUAL NUMBER 
OF LINEAR FEET OF CURB. PAYMENT AT THE PRICE BID PER LINEAR FOOT 
SHALL COVER THE NECESSARY FURNISHING, FORMING AND PLACING OF 
CONCRETE WHICH SHALL BE CONSIDERED TO BE ALL OF THE CONCRETE 

UNDER THE CURB. 

CONCRETE WALK CURB 

TYPE RW -1 
CITY OF CINCINNA Tl 

DEPARTMENT OF TRANSPORTATION AND ENGINEERING 
DIVISION OF TRANSPORTATION DESIGN 

SIDEWALKS AND CURB RAMPS 

GENERAL NOTES 
SCALE: NONE JAN 7, 2003 

---��� IG� -----
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MUST MAINTAIN A 48" PREF. 
(36" MIN.) CLEAR WIDTH OR 
CONTINUOUS PASSAGE 
AROUND CORNER OR � 0 

cr 

+ 
+ 

�+ 
+tii 

Qf 
fa:: co 

:Z+ 

+ 
::.:: + ..J <( 

+ � UJ 
+ 0 

ii5 + UJ 
f f--UJ 

f ex: 
(.) 

--------- ROW ---- +� <( + s: z 0 0 

UNMARKED 

CROSSWALK 

DETECTABLE 

A � 
MODIFIED UNMARKED 

CROSSWALK, ONLY 

WHERE PRE-APPROVED 
BY TRAFFIC. 

MARKED 

CROSSWALK 

ex: UJ ll. <( f--

CURB RAMP TYPE P 

RAMP FLUSH WITH 
TOP OF CURB 

PAVEMENT AS PER PLAN 

2' 
DETECTABLE 

WARNING 
SEE PAGE 053G 

VARIES� 12' 

VARIES - 8' TYPICAL 

SECTION A-A 

SIDEWALK 

LAWN STRIP OR BRICK " 

FACE OF CURB 

(SEE NOTE 2 FOR FLARE 
TREATMENTS) 

en UJ 
iii: 
<( > 

VARIES 

0 UJ ::.:: cr <( � 
z 
::::> 

0 
::.:: w )£ ..J ex: <( <( � � en en 0 
ex: 
(.) 

::.:: .....J <( 
� en en 0 ex: 
(.) 

s: 0 ex: 

MIN. 

.....Jf + (.) 

+ + 
+ + 

+ + 
+ + 

TAPER TOP OF 

CURB 

CROSSWALK 

MARKED 

CROSSWALK 

ex: 

DETECTABLE 
WARNING STRIP 

COMMERCIAL 
SIDEWALK 

4'MIN CURB RAMP TYPE Q 
2% MAX 

NOTES 

1. FLARE OF 6' TYPICAL FOR 6" CURB REVEAL AND 12:1 SLOPE, MAY BE MORE 

OR LESS FOR EXISTING CURB REVEALS WHEN CURB REVEAL HEIGHT IS NOT 

BEING ALTERED. 

2. ALTERNATE FLARE TREATMENTS MAY BE USED UPON APPROVAL BY THE 

ENGINEER, AS FOLLOWS: 

1) INTEGRAL WALK CURB, 61NCHES WIDE, IF RAMP IS ADJACENT 

TO SOD. BRICK OR OBSTRUCTION . 

2) CORNER SIDE FLARE MAY BE 10:1 TO CONCRETE WALK; PROVIDE 

MIN. 3' CONCRETE AT THE TOP OF FLARE TO EXTENDED SIDEWALK LINE 

3) ON ALTERATIONS, FLARES STEEPER THAN 10:1 MAY BE CONSTRUCTED 
IF PRE-APPROVED BY THE ENGINEER. 

3. FOR DETECTABLE WARNING DETAILS, SEE PAGE 053G 

4. WHERE EXISTING R/W WIDTH IS NOT SUFFICIENT FOR LANDING AND RAMP, 
CURB HEIGHT MAY BE REDUCED TO 4" AND CROSS SLOPE REDUCED TO 1% TO 
REDUCE RAMP LENGTHS. 

4. RAMP MAY BE MOVED OUTSIDE THE LIMITS OF THE UNMARKED CROSSWALK BUT 
ONLY IF PRE-APPROVED BY TRAFFIC ENGINEERING. 

CITY OF CINCINNATI 

DEPARTMENT OF TRANSPORTATION AND ENGINEERING 
DIVISION OF TRANSPORTATION DESIGN 

CURB RAMPS 

TYPES P, Q- HIGH LANDING 
SCALE: NONE JAN 7, 2003 

----�rr-l� ------
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DETECTABLE WARNING STRIP 

CURB SET UP 1/8" + 1/8" 
ABOVE PAVE'-4ENT 

PAVEMENT, AS PER PLAN 

... :5 .... < � ... � ... I <D + a: 
, ... :J+ u 
I u ... 

+ 5+ u ... 
1 + 

. � .. < � � + � + a: -iii ... 0 z+ ... ... 

... ... + + ... ... + ... 
CURB RAMP TYPE V 

6" TO B" TO EXPANSION JOINT AT CORNER CLOSEST TO CURB. 

1 I 2 INCH PREFORMED 

EXPANSION JOINT 

SECTION A- A 

R O W----

"' 

53 ;;' 
"' � oc (f) < (f) :::; 0 oc 

CONCRETE SIDEWALK 

0 ... 0 w 
"' a:: <( ::; z ::::> 

DETECTABLE 
WARNING 
STRIP 

:5 < � (f) (f) 0 oc u 

... t : ... ... ... + + ... � a: 

'-41\RKED 

CROSSWALK 

UNMARKED 

CROSSWALK 

... ... 

... 

... ... ... 
... + 

- ,. 4' PREFERRED. 3' '-41N 

+ + + ... 

.... ... + >-

... ... ... + + ... + ... + ... + 
+ 
+ 

CONCRETE SIDEWALK 

+ + 
·� + + 

VARIES 
+ LAWN I BRICK STRIP ... ... ... + ... + + + ... ... ... ... + + + ... 

FACE OF CURB 

CURB RAMP TYPE W 

CITY OF CINCINNATI 

DEPARTMENT OF TRANSPORTATION AND ENGINEERING 
DIVISION OF TRANSPORTATION DESIGN 

... 

SIDEWALKS AND CURB RAMPS 

TYPE V AND W, LOW LANDING 
SCALE: NONE JAN 7, 2003 
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NEW CONSTRUCTION 

DETECTABLE WARNING TYPE 8 

Accessible Route, 
Grade to Drain 

Detectable Warning 

DETECTABLE WARNING AT 

MEDIAN ISLANDS 

MEET EXISnNG WALK 

- For Altenttions, lnlnsifion walk wkJth and cross 
slope OVBt" one sid6wBIIc block. 

- Light/dttrlc contrast of 70% wNil adjacent sidewalk 
- 6" Concrete Edge Restraint, All Four Sides 

8lltMd on Drllft GuidtJiin6s for Acctltl8ible Public Righfs-of-wtly (June 17, 2002) 
TRUNCATED DOME SPACING 

FLUSH 
e· (MIN.) CONCRETE EDGE 
RESTRAINT - ALL FOUR EDGES 

WEEP HOLES (2 MIN., 
1 /2• M IN. DINIII.), FlU.ED HOl£S WYT11 STONE, 
COVER WITH ALTER FABRIC 

RN.IP LENGTH VARIES 

NEW Cl...AY 2 1/4• DEPTH BRICK DETECTABL£ WARNING 
STRIP ADA PAVER 
(SAME SIZE AND COLOR BLEND loS COU£CTOR STRIP) 
OVER NEW 1• TO 1-1/� (MAX.) CLEAN, ASTM CJJ 
COMPACTED SAND SETTING BED (SEE NOTE) 

I 
�---''r---1----·---�----·-------- 1 2: 1 CROSS SLOPE (WAX.) 

��- e• X e• MIN. 

9•, NEW CURB TYPE L-3 SHOWN 
(SOMETI�ES B-3, S-3) 

CRUSHED 
STONE DRAIN 

BRICK DETAILS 

._ __ 24_"_-� Detectable Warning Type 0 is applied 
on existing concrete ramps which 
conform to ADAAG. 

ALTERATION 
DETECTABLE WARNING TYPE 0 

� PEJECIAII E •••W? TYPE B· ASn.t SPECIF1CA TION: C 102, Cl...ASS SX, T'I'PE 1, APPUCA l10N PS., 
MIN. COWPRESSI� S�TH: 8000 PSI, AVERAGE - 7000 PSI INDIVIDUAL 
MAX. ABSORP110N: 8X AVERAGE me INDI\IIDUAL 

'----NEW 5" CONC. WALK 
'---- NEW g• CONC. WALK 

CITY OF CINCINNATI 

DEPARTMENT OF TRANSPORTATION AND ENGINEERING 

DIVISION OF TRANSPORTATION DESIGN 

CURB RAMPS 

DETAILS 
SCALE: NONE JAN 7, 2003 
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EX. GROUND� """ 
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PROPOSED TUNNEL WALL JOINT DRAIN (TYP .J 

EX. 4" 
PFWTEC TJ VE 

!i.QI£5_;_ 

JJ'j-

<:;FCTTON A -A 

1. FOR SECTION D-D, SEE SHEET 146. 

EX . 

EX. 

------

NORTH PORTAL 

I FGFND: 
CJ - EXISTING CONSTRUCTION JOINT 
EJ - EXISTING EXPANSION JOINT 

PROPOSED EXPANSION JOINT REPAIR 
L IMI TS OF EX . 0 - PROPOSED TUNNEL WALL JOINT DRAIN 

POROUS BA CKFIL L � EX . GROUND -"" 
- _ DIRECTION OF TRAFFIC \ "'-

-------------\-- -.- - - - - - - -':!!.. - ------------------------------------------- -�4-j- @ S.B. I.R.-71 @ N.B. I.R.-71 1--: -
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UMJTS OF EX. <:;FCTTON 8-8 
POROUS BACKFIL L � [)( GROUND �'-
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Ex. 4" Protective Course 

%" D l a . In j e c t ion 

Po r t w i t h Me c han i c a I 
Pock e r I Ty p. ! 

A 

4SO I Typ. ! 

Fi II joint wtth 

Po I y u r e thane Rea c t ; v e Grout 

%" In j e c t ion 

/----+-Ex. 6" Rubber Waterstop !Extends 

across tunnel roof and down sides 

to top of 4" ledge for protective 

course.! 

Po r t w i t h Me c han i c a I 
Packer I Typ.! 

--Ex. Ceramic Tile Lining 
Epoxy Sea fer 
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SECTION D-D 
Low-Modulus Gel Sealer 

Note: 

I. Inject ion ports to be staggered at I' spacing. 

--

y 
/ 

v 
Inject ion 

v 
Ex. I" Preformed 

-,�'-,� Ex pans ion Joint v . 

Fi !fer v 

v 
-////, .Y//////////////////./,1 
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INJECTION PORT SPACING 

NOTES: 

I. THE ')!!" DIMENSION VARIES FROM 2'-8" MIN. TO 
3'-0" MAX. 

2. THE "8" DIMENSION VARIES BASED ON THE 
THICKNESS OF THE EXISTING WALLS. S££ EXISTING 
PLANS FOR DIMENSIONS. 

Port 
' 

; 

> 
< 

' 

ITEM 690 - SPECIAL - MISC.: WATER INFILTRATION 
MITIGATION: 

DESCRIPTION: 

THIS WORK SHALL CONSIST OF DRILLING HOLES FROM 
INSIDE THE TUNNEL INTO THE JOINTS FOLLOWED BY 
INJECTION OF HYDROPHILIC POL YUR£THAN£ OR ACRYLIC 
RESIN CHEMICAL GROUT INTO THE JOINT AND OUTSIDE 
THE TUNNEL LINING IN THE VICINITY OF THE TUNNEL 
C£/LING TRANSVERSE JOINTS AS DETAILED IN THE 
PLANS AND HEREIN SPECIFIED, AND AS DIRECTED BY 
THE ENGINEER. 

LOCATIONS IDENTIFIED IN THE PLANS ARE BASED ON 
FIELD SURVEY AT THE TIM£ THE PLANS WERE PREPARED. 
THE CONTRACTOR AND ENGINEER SHALL REVIEW THE 
CONDITIONS PRIOR TO THE START OF THE CONTRACT TO 
DETERMINE IF CHANGES IN THE LISTED REPAIRS SHOULD 
B£ MAD£. FINAL D£T£RMINA TION OF LOCATIONS AND 
EXTENTS OF THE REPAIRS SHALL B£ DETERMINED IN THE 
FIELD BY THE ENGINEER. 

CHEMICAL GROUT: 

THE CHEMICAL GROUT USED FOR THE JOINT INJECTION 
SHALL B£ ON£ OF THE FOLLOWING PRODUCTS OR AN ODOT 
APPROVED HYDROPHILIC POL YUR£THAN£ OR ACRYLIC 
RESIN FORMULATED FOR SEALING WET CRACKS OR JOINTS 
IN UNDERGROUND STRUCTURES. 

PRODUCT: PRIM£ FLEX 900XL V 
MANUFACTURER: PRIM£ RESINS 

2291 PLUNKETT RD. 
CONYERS, GA 30012 
TEL: 1-800-321-7212 
WWW.PRIM£R£SINS.COM 

PRODUCT: WEBAC FLEXGEL 
MANUFACTURER: WEBAC CORPORATION 

1669 £. WILSHIRE A V£. 
SANTA ANA, CA 92705 
TEL: 1-877-932-2293 
WWW.SEALBOSS. COM 

MATERIALS, HANDLING, AND INSTALLATION: 

MIXING, HANDLING AND INSTALLATION OF THE CHEMICAL 
GROUT SHALL B£ IN ACCORDANCE WITH THE 
R£COMM£NDA TIONS OF THE MANUFACTURER, ALL 
APPLICABLE SAFETY CODES, AND THESE DOCUMENTS AND 
PERFORMED IN SUCH A MANNER AS TO MINIMIZE HAZARD 
TO PERSONNEL. IT IS THE RESPONSIBILITY OF THE 
CONTRACTOR TO PROVIDE APPROPRIA T£ PROTECTIVE 
MEASURES TO ENSURE THAT CHEMICALS OR BYPRODUCTS 
PRODUCED BY SAID CHEMICALS ARE UNDER CONTROL OF 
THE CONTRACTOR AT ALL TIMES. 

ALL CHEMICAL GROUTING MATERIALS SHALL B£ 
DELIVERED TO THE SIT£ IN UNDAMAGED, UNOPENED 
CONTAINERS BEARING THE MANUFACTURER'S ORIGINAL 
LABELS. IMMEDIATELY UPON REC£/PT AT THE WORK 
SIT£, ALL CHEMICAL GROUTING MATERIALS SHALL B£ 
STORED IN A SECURED, DRY, WEATHER-TIGHT 
STRUCTURE. A SUFFICIENT QUANTITY OF ALL CHEMICAL 
GROUTING MATERIALS SHALL B£ STORED AT OR NEAR THE 
WORK SIT£ TO ENSURE THAT GROUTING OPERATIONS WILL 
NOT B£ DELAYED BY SHORTAGES. 

MONITOR QUANTITIES OF GROUT B£/NG INJECTED TO 
MINIMIZE GROUT LEAKAGE INTO THE DRAINAGE STONE 
AROUND THE STRUCTURE AND TO PREVENT ANY LEAKAGE 
INTO THE DRAINAGE PIPING. MONITOR DRAINAGE PIPING 
FOR GROUT INFILTRATION AND REMOVE ANY GROUT 
INTRUSIONS. 

SUBMIT THE INJECTION PROCEDURE TO THE ENGINEER 
FOR APPROVAL PRIOR TO COMMENCING WORK PER C8.MS 
501. 

DAMAGED TILE: 

TILE THAT INTERFERES WITH INSTALLING INJECTION 
PORTS IN THE C£/LING ARE TO BE CAREFULLY REMOVED, 
AND ARE NOT TO BE REPLACED. SEAL EXPOSED CONCRETE 
WITH EPOXY URETHANE SEALER PER C8.MS 512. THE 
COL OR SHALL MATCH THAT OF THE TUNNEL WALL AND 
CEILING TILES THAT WILL REMAIN. TIL£ REMOVAL 
SHALL BE PER ITEM 202 - REMOVAL MISC.: CERAMIC 
C£/LING TILES. TILE REMOVAL AND CONCRETE SEALING 
INCIDENTAL TO THIS WORK IS INCLUDED WITH THIS 
ITEM FOR PAYMENT. 

INCLUDED WORK 

ALL WORK SHOWN IN "ITEM 690 - SPECIAL - MISC.: 
WATER INFILTRATION MITIGATION", INCLUDING 
DRILLING INJECTION PORTS, TILE REMOVAL, 
FURNISHING AND INSTALLING CHEMICAL GROUT, SEALING 
GROUT PORTS, SEALING CONCRETE SURFACES, ETC. IS 
INCLUDED IN THAT ITEM FOR PAYMENT. 

MEASUREMENT 8. PAYMENT: 

THE DEPARTMENT WILL MEASURE THE QUANTITY ON A 
LINEAR FOOT BASIS OF JOINT GROUTED IN PLACE. THE 
DEPARTMENT WILL PAY FOR THE ACCEPTED QUANTITIES 
OF GROUTED JOINT AT THE CONTRACT PRICE FOR ITEM 
690 - SPECIAL - MISC.: WATER INFILTRATION 
MITIGATION. THIS PRICE PAID SHALL INCLUDE ALL 
NECESSARY LABOR, MATERIALS, TOOLS, AND EQUIPMENT 
NECESSARY TO COMPLETE THE WORK TO THE 
SATISFACTION OF THE ENGINEER. 

THE FOLLOWING ESTIMATED QUANTITY HAS BEEN CARRIED 
TO THE GENERAL SUMMARY FOR THE WORK NOTED ABOVE: 

ITEM 690 - SPECIAL - MISC.: WATER INFILTRATION 
MITIGATION 615 FT 

LEGEND: 

DIA. -
EX. -
TYP. -

DIAMETER 
EXISTING 
TYPICAL 
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B/TOP SLAB WP 

• 8 

WPI"·/=/··
// j; \��� . I. T/BOTT. /j11 1 SLAB 

1 , 1 tl--
----- -� � ,_. -

. . .. II · · .., 
..

. 
- .• I I ·� • _ , · y �A 

ELEVATION 

[ 2 l/211 DRAIN PIPE ---"'+:-___..---- F/WALL 
I : /�OPEN A T  T/PIPE 
I I //// 

I 
I 
I 

� 

----- BARRIER 

-PERFORA TED SS PIPE ABO VE BEND 
/- !l.25 ° SS BEND / 

/
-
SOLID SS PIPE BELOW BEND 

/-MITER END OF PIPE TO / BE FLUSH WITH THE FACE OF THE BARRIER. F/WALL 
F/CONCRETE 

r' DEEP SA WCUT. REMOVE REMAINING CONCRETE TO THE LIMITS SHOWN WITH PNEUMA TIC HAMMERS. (TYP.J 

SECTION B-8 

ITEM 690 - SPECIAL - MISC.: WALL JOINT DRAIN 

Consrr. Joinr' 

TREATMENT OF WALL JOINTS 
(Tile on one sia'e 8 WP ar botTom) 

Joint to be· vertical 
thr1.1 floor: 

TREATMENT OF WALL JOINTS 
(Common wall · with file on both side1I) 

TREATMENT OF WALL JOINTS 
{Ttfe on one sia'e & WP at top g i>ot'tom) 
{Used where i"otal offset is greater than c'Z_') 

Joinr 

SECTION A-A 

FOR REFERENCE ONL Y 

REMOVE JOINT FILLER AS NEEDED. 

REMOVE WHOLE TILE ON EITHER SIDE OF THE JOINT. REPLA CE TILE TO EDGE OF SA WCUT. (TYP.J 

NON-SAG ELASTOMERIC CAULK ON BOTH SIDES. INSTALL BACKER ROD SO THA T THE MINIMUM CAULK THICKNESS IS Y2 II ± Ya 11• (TYP .) 

ITEM 690 - SPECIAL - MISC. : WALL DRAIN: 
DESCRIPTION: 
THIS WORK SHALL CONSIST OF INSTALLING PERFORA TED STAINLESS STEEL PIPE DRAINS A T  WALL JOINTS, AND SHALL INCLUDE REMOVALS, SA WCUTTING, PROVIDING PIPE, PIPE FITTINGS, BACKER ROD, AND SEALANT A T  VERTICAL JOINTS IN TUNNEL WALLS AS DETAILED IN THE PLANS AND HEREIN SPECIFIED, AND AS DIRECTED BY THE ENGINEER. 
LOCA TIONS IDENTIFIED IN THE PLANS ARE BASED ON FIELD SURVEY A T  THE TIME THE PLANS WERE PREPARED. THE CONTRACTOR AND ENGINEER SHALL REVIEW THE CONDITIONS PRIOR TO THE START OF THE CONTRACT TO DETERMINE IF CHANGES IN THE LISTED REPAIRS SHOULD BE MADE. FINAL DETERMINA TION OF LOCA TIONS AND EXTENTS OF THE REPAIRS SHALL BEDETERMINED IN THE FIELD BY THE ENGINEER. 
STAINLESS STEEL PIPE: 
PROVIDE AISI 376 STAINLESS STEEL PIPE AND FITTINGS PER C&MS 730 . 09 AND ASTM A3!2. 
PERF ORA TJONS IN DESIGNA TED PIPE SHALL BE !;4 11 DIAMETER A T  Y211 PITCH. AL TERNA TIVEL Y, PROVIDE SLOTS, !;411 WIDE AND 411 LONG, A T  811 PITCH. EACH END OF THE SLO TS SHALL BE DRILLED TO !;4 11 DIAMETER PRO VIDING ROUNDED ENDS FOR EACH SLOT. 
CAULK: 
PROVIDE NON-SAG ELASTOMERIC CAULK MEETING FEDERAL SPEC/FICA TIONS TT-S-00!543A , AND COMPA TIBLE WITH BOTH CONCRETE AND METAL SUBSTRA TES. 
INCLUDED WORK 
ALL WORK SHOWN IN 11 ITEM 690 - SPECIAL - MISC . : WALL JOINT DRAIN", INCLUDING SA W CUTTING, CONCRETE REMO VAL , PIPE, BACKER ROD, SEALANT, ETC. IS INCLUDED IN THA T ITEM FOR PA YMENT. 
MEASUREMENT 8. PA YMENT: 
THE DEPARTMENT WILL MEASURE THE QUANTITY OF PIPE DRAIN INSTALLED IN PLACE A T  EACH LOCA TION. THE DEPARTMENT WILL PA Y FOR THE ACCEPTED QUANTITIES OF DRAIN A T  THE CONTRACT PRICE FOR ITEM 690 -SPECIAL - MISC. : WALL JOINT DRAIN. THIS PRICE PAID SHALL INCLUDE ALL NECESSARY LABOR, MA TERIALS, TOOLS, AND EQUIPMENT NECESSARY TO COMPLETE THE WORK TO THE SA TISFACTION OF THE ENGINEER. 
THE FOLLOWING QUANTITY HAS BEEN CARRIED TO THE GENERAL SUMMAR Y FOR PA YMENT: 
ITEM 690 - SPECIAL - MISC. : WALL JOINT DRAIN 32 EACH 

LEGEND: 
BOTT. - BOTTOM B/ - BOTTOM OF CONSTR. - CONSTRUCTION F/ - FACE OF JT. - JOINT NF - NEAR FACE 
ss- STAINLESS STEEL TYP . - TYPICAL T/ - TOP OF WP - WORK POINT 
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ITEM 202 - REMOVAL MISC.: CEBAMIC CEIUNG lll£ 
ITEM 202 - REMOVAL MISC.: CERAMIC WALL nLE 

DESCRIPTION: 

THIS WORK CONSISTS OF THE REMOVAL OF CERAMIC 
TILES, MORTAR, AND GROUT AS SHOWN IN THE PLANS, 
AT THE DIRECTION OF THE ENGINEER, AND NOT 
OTHERWISE LISTED FOR PAYMENT. 

THE PROVISIONS OF ITEM 202 APPLY EXCEPT AS 
SPECIFIED BY 77-IE FOLLOWING NOTES. 

REMOVAL METHODS: 

REMOVE TILES, ETC., TO THE SURFACE OF THE 
CONCRETE LEAVING IT CLEAN OF MORTAR AND GROUT. 

PERFORM WORK C4REFULL Y DURING REMOVALS TO 
PROTECT ALL PORTIONS AND APPURTENANCES OF THE 
TUNNEL THAT ARE TO REMAIN. ELEMENTS DAMAGED BY 
CONTRACTOR SHALL BE REPAIRED OR REPLACED AT NO 
COST TO THE STATE 

EXCLUSIONS: 

TILE LOC4 TED ON PORTIONS OF THE STRUCTURE THAT 
ARE TO BE REMOVED, OR OTHERWISE MODIFIED, SHALL 
NOT BE INCLUDED WITH THIS ITEM, AND SHALL BE 
INCLUDED WITH THE APPROPRIATE REMOVAL ITEMS FOR 
PAYMENT. 

MEASUREMENT & PAYMENT: 

THE DEPARTMENT WILL MEASURE THE QUANTITY OF 
REMOVALS ON A SQUARE FOOT BASIS. THE DEPARTMENT 
WILL PAY FOR THE ACCEPTED QUANTITIES AT THE 
CONTRACT PRICE FOR ITEM 202-REMOVAL MISC.: 
CERAMIC WALL TILE_ OR ITEM 202 -REMOVAL MISC.: 
CERAMIC CEILING TILEr AS APPROPRIATE. THIS PRICE 
PAID SHALL INCLUDE ALL NECESSARY LABORr 
MATERIALS, TOOLS, AND EQUIPMENT NECESSARY TO 
COMPLETE THE WORK TO THE SATISFACTION OF THE 
ENGINEER. 

ITEM 690 - SPECIAL - MISC.: GLAZED CERAMIC WALL 
TILE 

DESCRIPTION: 

THIS WORK SHALL CONSIST OF INSTALLING GLAZED 
CERAMIC TILE AS DETAILED IN THE PLANS AND HEREIN 
SPECIFIED, AT THE DIRECTION OF THE ENGINEER, AND 
NOT OTHERWISE LISTED FOR PAYMENT. 

LOCLI TIONS IDENTIFIED IN THE PLANS ARE BA!:.>cD ON 
FIELD SURVEY AT THE TIME THE PLANS WERE PREPARED. 
THE CONTRACTOR AND ENGINEER SHALL REVIEW THE 
CONDITION OF THE TILE PRIOR TO T!--IE START OF THE 
CONTRACT TO DETERMINE IF CHANGES IN THE LISTED 
REPAIRS SHOULD BE MADE. FINAL DETERMINATION OF 
LOCATIONS AND EXTENTS OF 77-IE REPAIRS SHALL BE 
DETERMINED IN THE FIELD BY THE ENGINEER. 

REFERENCES: 

IN ADDITION TO THE PROVISIONS OF THE C&MS, THE 
FOLLOWING STANDARDS ARE INCORPORATED BY 
REFERENCE. THE LA TEST EDITION AVAILABLE AS OF THE 
CONTRACT DATE SHALL APPLY. 

AMERIOIN NATIONAL STANDARDS INSTITUTE (ANSI): 
Al 08. 5 CERAMIC TILE INSTALLED WITH DRY-SET 

PORTLAND CEMENT MORTAR OR LATEX
PORTLAND CEMENT MORTAR 

A118.4 LATEX-PORTLAND CEMENT MORTAR 
A137. 1 AMERICAN NATIONAL STANDARD 

SPEC! FICA TIONS FOR CERAMIC TILE 

AMERIOIN SOCIETY FOR TESTING AND MATERIALS 
(ASTM}: 

C373 

C482 

C648 

C650 

C1026 

TEST METHOD FOR WATER ABSORPTION, 
BULK DENSITY, APPARENT POROSITY, AND 
APPARENT SPECIFIC GRAVITY OF FIRED 
WHITE WARE PRODUCTS 
TEST METHOD FOR BOND STRENGTH OF 
CERAMIC TILE TO PORTLAND CEMENT 
TEST METHOD FOR BREAKING STRENGTH OF 
CERAMIC TILE 
TEST METHOD FOR RESISTANCE OF CERAMIC 
TILE TO CHEMICAL SUBSTANCES 
TEST METHOD FOR ME4SURING THE 
RESISTANCE OF CERAMIC TILE TO FREEZE-
77-IA W CYCLING 

TILE COUNCIL OF NORTH AMERIC4 (TCNA): 
TCNA HANDBOOK FOR CERAMI� GLASS, AND STONE 
TILE INSTALLATION 

SUBMITTALS: 

SUBMIT THE FOLLOWING FOR APPROVAL PER C&MS 501. 

SAMPLES FOR INITIAL SELECTION PURPOSES: SUBMIT 
MANUFACTURER'S COLOR CHARTS CONSISTING OF 
ACTUAL TILES OR SECTIONS OF TILE SHOWING FULL 
RANGE OF COLORS, TEXTURES, AND PATTERNS 
A VAJLABLE FOR THE TILE TO BE REPLACED. INCLUDE 
SAMPLES OF GROUT AND ACCESSORIES INVOLVING 
COLOR SELECTION. TILE COLOR AND GROUT ARE TO 
CLOSELY MATCH THE EXISTING WORK. 

INSTALLATION PLAN: SUBMIT AN INSTALLATION PLAN 
CONSISTING OF DETAILED PROCEDURES FOR SUBSTRATE 
PREPARATION, MORTAR PLACEMENT, TILE INSTALLATION, 
AND GROUTING. THIS PLAN SHALL BE COMPATIBLE WITH 
INSTALLING TILE INTO THE EXISTING WORK. PROVIDE 
COPIES OF THE PROPOSED ANSI AND TCNA 
INSTALLATION METHOD(S) PROPO!:.>cD FOR APPROVAL. 

PRODUCT DATA: SUBMIT MANUFACWRER'S TECHNICAL 
INFORMATION AND INSTALLATION INSTRUCTIONS FOR 
MATERIALS PROPOSED. 

SUBMIT CERTIFIED TEST REPORTS FROM A QUALIFIED 
INDEPENDENT TESTING LA BORA TORY EVIDENCING 
COMPLIANCE OF TILE AND TILE SETTING PRODUCTS 
WITH REQUIREMENTS SPECIFIED, BASED ON 
COMPREHENSIVE TESTING OF CURRENT PRODUCTS. 
INCLUDE IN REPORTS TESTING LABORATORY'S 
INTERPRETATION OF TEST RESULTS RELATIVE TO THE 
CONTRACT REQUIREMENTS. 

ASBESTOS FREE AND LEAD FREE CERTIFICATION: 
SUBMIT MANUFACTURERS WRITTEN CERTIFICATION 
THAT ALL MATERIALS ARE FREE OF ASBESTOS AND LEAD. 

QUALITY ASSURANCE: 

SOURCE OF MATERIALS: PROVIDE MATERIALS OBTAINED 
FROM ONE SOURCE FOR EACH TYPE AND COLOR OF TIL� 
GROUT, AND SETTING MATERIALS. 

DELIVERY, STORAG� AND HANDLING: 

DELIVER AND STORE PACKAGED MATERIALS IN 
MANUFACTURERS ORIGINAL UNOPENED CONTAINERS 
WITH SEALS UNBROKEN AND LABELS INTACT UNTIL TIME 
OF USE. STORE MATERIALS OFF THE GROUND AND 
UNDER COVER TO PREVENT DAMAGE OR 
CONTAMINATION TO MATERIALS BY WATER, FREEZING, 
FOREIGN MATTER OR OTHER CAUSES. PROMPTLY 
REMOVE FROM SITE ANY MATERIALS THAT SHOW 
EVIDENCE OF DAMAGE. 

PROJECT CONDITIONS: 

TEMPERATURES OF 50° F OR MORE ARE TO BE 
MAINTAINED IN TILED AREL1S DURING INSTALLATION 
AND FOR SEVEN (7) DAYS AFTER COMPLETION, UNLESS 
HIGHER TEMPERATURES ARE REQUIRED BY REFERENCED 
INSTALLATION STANDARD OR MANUFACTURER '5 
INSTRUCTIONS. 

SCHEDULE THE WORK, OR PROVIDE THE EQUIPMENT 
NECESSARY TO MAINTAIN ENVIRONMENTAL 
CONDITIONS, AND PROTECT THE WORK DURING AND 
AFTER JNSTALLA TION TO COMPLY WITH REFERENCED 
STANDARDS AND MANUFACTURER '.5 PRINTED 
RECOMMENDATIONS. 

PRODUCT STANDARDS: 

GENERAL: ALL TILE PRODUCTS, GROUTSr TRIMS, 
MORTARS, CLE4NERSr ETC. SHALL BE CHECKED FOR 
COMPATIBILITY WI77-I SUBSTRATE AND ADJACENT 
MATERIALS BY THE CONTRACTOR PRIOR TO PURCHASING 
MATERIAL 

COLOR, TEXTURES, PATTERNS, AND ACCESSORIES: 
PROVIDE TILEr TILE TRIMr AND TILE ACCESSORIES THAT 
MATCH COLOR AND FINISH OF ADJOINING FLAT TILE 

TILE PRODUCTS: 

GLAZED WALL TILE: PROVIDE PREMIUM GRADE TILE IN 
COMPLIANCE WITH ANSI A13 7. 1 AND SUITABLE FOR 
GENERAL COMMERCIAL USE AND COMPLYING WITH THE 
FOLLOWING REQUIREMENTS: 

1. COMPOSITION: GLAZED WALL TILE 
2. NOMINAL FACE DIMENSIONS: 4!4"x4?4" 
3. NOMINAL THICKNESS: :.-2" 
4. GROUT DIMENSION: !47" 
5. SURFACE: SMOOTH 
6. COLOR: AS SELECTED IN THE APPROVED 

SUBMITTAL 
7. TRIM UNITS: PROVIDE TILE TRIM UNITS TO MATCH 

CHARACTERISTICS OF ADJOINING FLAT TILE AND 
TRIM UNITS. 

SETTING MATERIALS: 

LATEX-PORTLAND CEMENT MORTAR: PROVIDE APPROVED 
PRODUCT COMPLYING WITH ANSI A118. 4 AND THE 
FOLLOWING REQUIREMENT FOR COMPOSITION: 

PREPACKAGED DRY MORTAR MIX INCORPORATING DRY 
POLYMER ADDITIVE IN THE FORM OF A RE
EMULSIFIABLE POWDER TO WHICH ONLY WATER IS 
ADDED AT JOB SITE. 

GROUTING MATERIALS: 

LATEX-PORTLAND-CEMENT GROUT: PROVIDE PRE
BLENDED COMPOUND OF PORTLAND CEMENT, SELECTED 
AND GRADED AGGREGATES, COLOR PIGMENTS AND 
CHEMICAL ADDITIVES GAUGED WITH LATEX ADDITIVE TO 
COMPLY WITH MANUFACWRER '5 DIRECTIONS. 

USE LATEX ADDITIVE IN GROUT THAT IS COMPATIBLE 
WITH LATEX ADDITIVE IN THE APPROVED LATEX
PORTLAND CEMENT MORTAR. 

GROUT COLOR: AS SELECTED AT TIME OF SUBMITTALS. 

MISCELLANEOUS MATERIALS: 

TILE CLEANER: PRODUCT SPECIFICALLY ACCEPTABLE TO 
MANUFACTURER OF TILE AND GROUP MANUFACTURER 
FOR APPLJCA TION INDIC4 TED. 

0:: D.. 
<( 3: 
::2 u 

(/) 
w 
1-
0 
z 

w 
...J 

1-

,.. 
I 

,.. 
too-



2 
()_ 

0 
c 

INSTALLATION- GENERAL: 

ANSI TILE INSTALLATION STANDARDS: COMPLY WITH 
THE APPROVED APPLICABLE PARTS OF ANSI A1 08. 

TILE COUNCIL OF NORTH AMERICA INSTALLATION 
GUIDELINES: COMPLY WITH THE APPROVED TCNA 
INSTALLATION METHODS AND THE FOLLOWING: 

1. ACCURATELY FORM INTERSECTIONS AND RETURNS. 
PERFORM CUTTING AND DR/LUNG OF TILE 
WITHOUT MARRING VISIBLE SURFACES. CAREFULLY 
GRIND CUT EDGES OF TILE ABUTTING TRIM, 
FINISH OR BUILT-IN ITEMS FOR STRAIGHT 
ALIGNED JOINTS. FIT TILE CLOSELY TO ELECTRICAL 
OUTLETS, PIPING, FIXTURES AND OTHER 
PENETRATIONS SO THAT PLATES, COLLARS, OR 
COVERS OVERLAP TILE 

2. JOINTING PATTERNS: LAY TILE IN GRID PATTERN. 
ALIGN JOINTS WITH ADJOINING EXISTING TILE 
WORK. LAY OUT TILE WORK AND CENTER TILE 
FIELDS IN BOTH DIRECTIONS IN EACH SPACE OR 
ON EACH ARELL ADJUST TO MINIMIZE TILE 
CUTTING. PROVIDE UNIFORM JOINT WIDTHS, 
UNLESS OTHERWISE SHOWN. 

3. GROUT TILE TO COMPLY WITH THE APPROVED 
REFERENCED INSTALLATION STANDARDS, USING 
GROUT MATERIALS INDICA TED. MIX AND INSTALL 
PROPRIETARY COMPONENTS TO COMPLY WITH 
GROUT MANUFACTURER'S DIRECTIONS. 

CLEANING AND PROTECTION: 

CLEANING: UPON COMPLETION OF PLACEMENT AND 
GROUTING, CLEAN ALL CERAMIC TILE SURFACES SO 
THEY ARE FREE OF FOREIGN MATTER. 

UNGLAZED TILE MAY BE CLEANED WITH ACID 
SOLUTIONS ONLY WHEN PERMITTED BY TILE AND GROUT 
MANUFACTURER'S PRINTED INSTRUCTIONS, BUT NOT 
SOONER THAN 14 DAYS AFTER INSTALLATION. PROTECT 
METAL SURFACES, CAST IRON AND VITREOUS PLUMBING 
FIX77..JRES FROM EFFECTS OF ACID CLEANING. FLUSH 
SURFACES WITH CLEAN WATER BEFORE AND AFTER 
CLEANING. 

FINISHED TILE WORK· LEAVE FINISHED INSTALLATION 
CLEAN AND FREE OF CRACKED, CHIPPED, BROKEN UN
BONDED OR OTHER WISE DEFECTIVE TILE WORK. 

BEFORE CONSTRUCTION IS COMPLETEr REMOVE 
PROTECTIVE COVERINGS, AND RINSE TILE WITH 
NEUTRAL CLEANER COMPATIBLE FOR USE WITH TILE AND 
APPROVED BY TILE AND GROUT MANUFACTURERS. 

MEASUREMENT & PAYMENT: 

THE DEPARTMENT WILL MEASURE THE QUANTITY ON A 
SQUARE FOOT BASIS OF TILE INSTALLED IN PLACE THE 
DEPARTMENT WILL PAY FOR THE ACCEPTED QUANTITIES 
OF TILE AT THE CONTRACT PRICE FOR ITEM 530 -
STRUCTUREr MISC.: GLAZED CERAMIC WALL TILE THIS 
PRICE PAID SHALL INCLUDE ALL NECESSARY LABOR, 
MATERIALS, TOOL� AND EQUIPMENT NECESSARY TO 
COMPLETE THE WORK 

ITEM 530 - SPECIAL - STRUCTURE MISC.: CLEANING OF 
CERAMIC WALL TILES 

UPON THE COMPLETION OF ALL TUNNEL INTERIOR 
(LIGHTING, TILE� ETC) AND ROADWAY WORK, 
POWER WASH/CLEAN ALL CERAMIC WALL TILES TO 
REMOVE ANY DIRT/DUST FROM THE SURFACE THE TILES 
ARE TO BE POWER WASHED AT A MAXIMUM PRESSURE OF 
1000 PSI. PRIOR TO PERFORMING THIS WORK, SUBMIT 
TO THE ENGINEER FOR APPROVAL ALL METHODS THAT 
WILL BE UTILIZED TO CLEAN THE TILE SURFACES OF THE 
TUNNEL. PAYMENT FOR ALL LABOR, EQUIPMENT, AND 
MATERIALS IS TO BE INCLUDED IN THE L UMP SUM 
CONTRACT PRICE 
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LOCA770N 71LE QUAN7171ES 

ITEM NUMBER ITEM202 .fTEI'tf 202 

0 REMOVAL MISC.: 
REMOVAL MISC.: CERAMIC WALL 

DESCRIP710N 
11LES 

CERAMIC CEIUNG 
11LES 

UNIT SQFT SQFT 

BEHIND 
AT FIRE AT FIRE 

CONDI710N DAMAGED RESISTANT DAMAGED RESISTANT 
BARRIER 

COA TING COATING 

0 NB -EAST WALL 321 1575 3505 NA NA 

NB- CEILING NA NA 1 

NB -WEST WALL 321 1572 3968 NA NA 

RAMP E- WEST WALL 198 1575 3733 NA NA 

RAMP E-CEIUNG NA NA NA 132 5559 

RAMP E-EAST WALL 198 1596 3478 NA NA 
SB- EAST WALL 151 1522 2683 NA NA 

58-CE/UNG NA NA NA 101 8432 

58- WEST WALL 151 1504 3055 NA NA 

N SUBSUMMARY 1340 9344 20422 447 25382 
0 
00 
r--""" 
w 
cr: 
0_ 

TOTALS CARRIED TO THE 
31106 25829 

GENERAL SUMMARY 
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ITEM690 

SPECIAL -MISC.: GLAZED 
CERAMIC WALL 11LE 

SQFT 

AT ATFLRE 
DAMAGED TUNNEL RESISTANT 

LIGHTING COATING 

321 2515 NA 

NA NA NA 

321 2515 NA 

198 2515 NA 

NA NA NA 

198 2516 NA 

151 2405 NA 

NA NA NA 

151 2405 NA 

1340 14871 NA 

16211 

SEAUNGOF 
CONCRETE 
SURFACES 

QUANT171ES 
ITEM512 

SEAUNGOF 
CONCRETE 

SURFACES (EPOXY-
URETHANE} 

SQYD 

AT 
DAMAGED TUNNEL 

LIGHTING 

NA NA 

NA NA 

NA NA 

15 232 

NA NA 

NA NA 

12 222 

NA NA 

51 686 

735 

REMO VE WHOLE TILE 
BEL OW T/BARRIER. 

SEE NO TE 2. 

LIMITS OF ITEM 202 -
REMO VAL MISC. :  

CERAMIC WALL TILE. 

LIMITS OF ITEM 690 -
SPECIAL - MISC. :  GLA ZED 

CERAMIC WALL TILE. 

DETAIL - WALL TILE REMOVALS 
AT BARRIERS 

------------ EXIST. LIGHT 
FIXTURE TO BE 
REMO VED. 

EXIST. TILE TO REMAIN 

DETAIL - WALL TILE INSTALLED 
A T EXISTING LIGHT FIXTURES 

NO TES: 

I. THE BARRIER HEIGHT VARIES. SEE THE BARRIER 
PLANS FOR DETAILS. 

2. REMO VE WHOLE TILES BEL OW THE TOP OF THE 
PROPOSED BARRIER. TILES PAR TIALL Y EMBEDDED 
B Y  THE BARRIER ARE TO REMAIN. THE FINAL 
CONFIGURA TJON SHALL HA VE THE TOP OF THE 
BARRIER ABO VE THE BOTTOM OF THE REMAINING TILE. 

LEGEND: 

ELEV. 
EXIST. 
T/ 

- ELEVA TION 
- EXISTING 
- TOP OF 
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ELEVATIO N  F - F 

SECTIONAL PLA 
TYPES R Q,, & V 

�ling _ ���o�"MJn. CC�>C�Wfo lme · HU J' 0 1, MoK. 

�-

�bJ 
_I 

S CT ION G-G 

_ I�"Min. (/jp) 

Wj 
YPICAL SECTION 

AT CURB 

SECT ION_�L LAN 
TYPE E 

q_.J:J 
SECT IONA L PLAN 

YPE R 
(For Door.r •t, "'19, "20, & 621) 

Section 'hrv H(lud o/ /)()or Openin9 .sa� 
CTS .jOOWn rar $id(J of Door Opening in Pk111' 

PLA N 

g 0 
SECTION K-K 

SECTIONAL PLAN 
TYPES A, B. & C 

Cj 

J'- 3"1t''(n. vution B·B 
cu sl/(111-mJ z- o'�r(Ekvation J. J 

im�lor enfpf /! CJG'i:1rt� 
rows o ftle) 

ELEVATION 8 - B  ( S SHOWN) 
ELEVATION J - J  (S I M I L AR) 

TYPICAL SECTIO 
A t  Ari- Opening$ /o East Wqll, Uni/ 8,  
S. B. £xpre.s-sw�y1 f.TI)(/ .ut Ceilti?:g 4tr fnlet; 
Unit 18, N. 8.  E,xpre$$wCHJ & Romp £ 

IIAMn.:.TON COUNTY MAM-71 0'.93 

TYPICAL TREATMENT 
OF WAL L 

jC�Vamti: Vttreous G/rTzed 'lqeillfl9 Tik 
TYPICAL TREATMENT 

OF CEI,biNG *�<.fnctwed ,, rht� c�t 
()r Ii-lm o$pVC-ia/ "C�r.:rmic 
G/c::rzo«< Ce/llng rile N 

for p<r�menf': 

.!/l'�te · FH. 'J, Unit 10, N, B. Rctwv.- 4!e?rg''{p) F. H. 11 � _ t/17tt 12, N. � Rdwg qrx/ 
F.N. 3, Und 14, N. B.  Rawv - 4 '. 4 '-'z "(P) 

!:H. 6'4, Un/r 18, N.8. RdwJI � 4�.0'(1''{?) 
Not1n 

.For !ilrl O�taii:J ar Expansion & 
Construction .Joints siltt Sh. No. 4·13. 
H& £' Sh��� No. 4 - 125 

t!AIUI£1' 6 EM'JAL 
eotiiWL.TJJtG DIGINEDUI· 

TILE DETAILS 
STRUCTURE No. HAM -7 ,-011 1  

·- LtffR LYTLE FAR�< 
HIBE STRUCTURE No. 4 
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DETAI IL A 

SECT10N A-A 

Ce:lf(/'}9 rt7.h6d o/' NB Rdw,y. 
v �?nlr [See Wall A /. .· - · · 

...., B � Rc;I'.I?P £ ur .J'r:Jv/'11 /'r;,r/'t7. 

� :'\ I ' / r r"A 
_} 
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\ ·�· l!d' Jl_jl L-.e t,.A . 

WALL ELEVATIO N 
( ,f(Jt/lh' .PIJRTA.L" JrB Rt:lwji i .No� .£ a?& rM .J'IJ4JJM) 

(Orher.;; Cflllti?p .nCJ!' rQti'ed "" S8c/; A -A 
will he. typiCal /'a,.- S'ec . .8 -13) 

Mrn. fik " 

SECT ION B - 8  

S ECTIIONAL ELE.VAT,ON 
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NJ Shope Single Slope NJ Shop e Single Slop e  
Type s  A ,  B 20 ' Barrier Transit ion leng th Typ es A ,  B 

Toe _,_width �� Fxp . Jo in t  � � Exp . Jo in t  
24 ' '}�· - - - -�/ i?Ff;��:n 
f -:tt=l_-� -�-=-_:__-=--=-_-__ -�-=------� ;- � 

Typ es A ,  B 20 ' Barrier Trans ition /eno th Typ es A !, B l -
To e; widt�, l 1 rxp . Jo in t  Hose I Typ .i  Tr

Ex
p

.§fJo: t 
�7§

_
th ?4___!g � _;: _ _ _ _ _ _ _ _  � - - - - - - 8 "  fo /2 "  ' .  (=--�**��- -- - - - - pg. 

Top w idth 
PL A N  

2914 " t o  .5.514 " Too w idth 24" to 28 " 
6'' to 12 " PL A N  

��-�
A
- j_ -fo _ _ _ _ _ _ _ _  l_ 

_ _ _ _ _  j_ ,  hf� Gmund line A PCJ Bose \ _ .D \ ':J ;nqle S lope 
'---- End Anchor t Typ . J  

S tandard lo w b arrier connec tion 

EL E VA TION 

6" to 12" 

A typ ical  use 
EL E VA TION 

NJ Shope Single Slope NJ Shope Single S iope 
Types A I, 81 , 20 ' Barrier Transition lenq th Typ es A I, 8 1  �yp es A I, 8 1  20 ' Barrie• Transit>'on leng th I ,

Types A ,  B , 

Toe 'd-"-h I . I L J · t 'd h lr Exp . Jo in t  Exo . Jo in t  W I  I Exp . JO in t r L xp . O tn . T 'dth �To e WI T r . ;-- Top 24 " to 30 " � ?P w t , 24" to 30 " _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 w idth . n-t�-�EBE����������- -��p -��r to 12 

• ��-����� - - - - - - l- +=tJ s · to l2 ' 

Top w idth 2914 " to 3314 " Top width PL A .A J  24" t o  28 "� 6" to 12 " PL A N  6 "  t o  12" rv 

�[ _:: - - -�:-��=5�- - -- -:1 � Ground line �[)_,: 1 - -LpcJ - - - - - - - L-8;5� - - j_ -t�] 
S tandard tal I bonier connec tion 

EL E VA TJON 

18 " Toe 
w idth � Exp . Jo in t  r Exp . Jo in t  ll - - - -p- - - - - - - - - - - - - - - - r ! v.-12 " top width 

Lf[ _ _ _ _  - - - - - - - - - - - - - =fi_ Top Traffic side 20 " To e  
w idth 9 "  

PL A N  

�LI_ b 
C 

j_ � Ec � -_ _  � -_ _ _  -_ C _ _ _ _  J _ -lR Gro und /,no 

C PCJ Bose F 

S tandard F?o ods ide b arrier connec tion 

EL E VA TJON 

A typ ical  use 
EL E VA TION 

f. 
I w 2 " - I 1----

l -1 7" 9 "  1 1  �rf r _i_ i' l � 
I i J I < " 

10 " I I I 
I 
~ 

� A -A 
Types A and 8 

Top Width !WJ: 
NJ Type A = 6 "  
Typ e B = 12" 

Aase ! Typ . J  
Se e NCJ TCS. 

B-8 
Types A I and 81  

Too Width (WJ: 
NJ' Type A I= 6 "  
Typ e 81= 12 " 

NJ SHA PE SEC TIONS 
See P lan Inser t shee ts for spe c ific 
NJ Shape Concre te b arr ier de tails . 

c-c 
Type D 

NO TES 
GENERA L :  This inser t  de tails the Barrier Transition, to connec t 
exis ting NJ Concre te Barrier (sa fe ty shooeJ to a ne w run o f  
Sin g le S loo e Concre te Barrier a t  loca tions sho v;n on the p lans . 
F_or fi!.J born1r shape _qnd. o ther de ta :·;_s see t�e resp e �(ive p lan 
tnser , shee t s .  lor Stngle S lop e !J arn er de to: ls, see _, r,n Rlvl 4 . 3  
!HM-4 . !J  for / yp e UJ . 
ADJA CENT CONCRETE BA F?.RIEF? F?UNS: F?emo ve any tap ered end 
se c tions, Impac t a t tenua tors ,  or o ther guardrail hardware from 
exis ting barrier end. The b arrier to barrier transition is no t 
in tende d  to be used a t  transition sec tions !those sho wn on SCD RA1-4 . 4J ,  
Inle ts, �r on Typ e C or Cl  Barrier_ . If proposed adjacen t s1:ngle s_ lope , 
b arrier 1S Typ e A or A I, the Born er Trons don sho u ld con ta:n hon zon to 1  
re in forcing s te e l  sim i//ar t o  tha t re quired in the ,�esp e c tive s ingle s lope 
b arrier .  Re in forcemen t is no t sho wn and should be de tailed sep arate ly .  
The adjacen t single s lope e n d  should be term ina ted with o 
re in force d End A nchor as de ta iled on the SCDs . 
BA F?F?IEF? FA CE TF?;J NSIT!ON: To pre ven t vehic le snagging, 
a smoo th trans ition from the safe ty shape fac e  t o  the s ingle s lope 
face (i_ . moqe s ver a 2�' leng th . The oc_ fua/ shape o f. the 

, _ Trons l t !O!l 1S aependen 1 on bo th the ad; ocen t NJ barn er and Th1::1 
s ingle s lope barrier Types,  as de ta iled on the o lans . The con
trac tor Ond Enq ineer w il l  ooree on a cons truc tion me thod to 
ensure o smo o th c arrier face .  
MA TERIA L S: Ma teria ls ore some for those sho wn or; .RM-4 . 3  
and RM-4 . 5, exceo t tha t  cas t-in-p lace is the only accep tab le 
me thod. tdges /nay b e  cham fered or rodiused as sho wn on tho se 
dra w ings . · 

CONCRETE BA SE: Cons truc t b ose as sho wn on the NJ shape 
inser t shee ts , inc luding the me thods de tailing the foo ting jo in t, 
Perm issib le Cons truc tion Jo in t  (PCJJ, and Do we l ling reouiremen ts . 
The w idth o f  the bose ma tches the exis ting NJ barrier .  

JOINTS: Cons tru c t  jo in ts a s  sho wn o n  resp e c tive b arrier dra wings . 
RA CEWA YS: When so e c ified, p lace roce v;oy!sJ to ma tch race way 
e le va tion in adjo ining segmen ts .  P lace fo ob tain maximum concre te 
co ver. 
ME TF?IC UNI TS: Re fer to resp e c tive b arrier dra w ings or inser ts 
for me tric dim ens ions . 
PA YMENT: This Berrier Transit on sha l l  include a/ I ma teria l and 
labor neede d  tc cons truc t this 20'  sec tion, inc luding any 
race ways, re in forcing s te e l, do we ls and o ther necessary inc iden ta ls . 
Payment sha l l  be moae a t  the unit price for I tem 622 - Barrier 
Transition,  Each . 

!f. 

� ! r-A� 
12" 

1 1  

D -D 
Typ e s  .A and B 

Top Width (WJ: 
SS Type A ::: 8 "  
Type 8 ::: 12 " 

l J 
I 

_[I 
E-E 

End A n chor 
r Typ . J  

Typ es A I and 8 1  
Top Width (WJ: 
SS Typ e A /::: 8 "  
Type B i  ::: 12" 

F-F 
Typ e D 

SINGLE SL OPE SEC TIONS 

See SCD F?M-4 . 3  and F?M�4 . 5  for sp ecific 
Single Slope concre te b arrier de tails . 
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FIRE PRO TEC TION - SEE 
FIRE PRO TEC TION PLANS 

WWR 6x6 - D6.5xD6.5 
ALL AROUND (US£ ONL Y 

WITH STANDPIPE) 

LIMITS OF SEALING 
CONCRETE SURFA CES 

ITEM 442 

r J T/PVMT 

j 
_ _c T/SLAB 

- - - - - - -.7? } . I  YARI£� 1 . . 

WWR 6x6 - D6.5xD6.5 
ALL AROUND (US£ ONL Y 

WITH STANDPIPE) 

STANDPIPE - SEE 
STANDPIPE PLANS 

�y- F/WALL 

: .··: 12° R LIMITS OF SEALING 
CONCRETE SURFA CES 

ITEM 202 - CURB REMO VED. AS PER PLAN: 

DESCRIP TION: 

THIS WORK CONSISTS OF THE REMO VAL OF TUNNEL CURB 
A S  SHOWN IN THE PLANS. 

THE PRO VISIONS OF ITEM 202 APPL Y EXCEP T AS 
SPECIFIED B Y  THE FOLLOWING NO TES. 

ALL WORK SHOWN IN 'VETAIL - ITEM 202 - CURB 
REMO VED, AS PER PLAW, IS INCL UDED IN THA T ITEM 
FOR PA YMENT. 

MEASUREMENT &. PA YMENT: 

DETAIL A T  EIRE PROTECTION DETAIL A T  FULL HEIGHT DETAIL A T  REDUCED HEIGHT SECTIONS 

THE DEPAR TMENT WILL MEASURE THE QUANTITY OF 
REMO VALS ON A LINEAR FOO T  BASIS. THE DEPAR TMENT 
WILL PA Y FOR THE A CCEP TED QUANTITIES A T  THE 
CONTRA C T  PRICE FOR ITEM 202 - CURB REMO VED, A S  
PER PLAN. THIS PRICE PAID SHALL INCLUDE ALL 
NECESSARY LABOR, MA TERIALS, TOOLS, AND EQUIPMENT 
NECESSARY TO COMPLETE THE WORK TO THE 
SA TISFA C TION OF THE ENGINEER. 

CUT THE BA CK
_ 

� 
OFF OF BOX � 

� 

STEEL ANCHOR: 3% H O.D. 
126 L ONG, 46 PITCH, % H rt WIRE 
TA CK WELD TO BOX (TYP. OF JJ 

DETAIL - DRAIN COVER 
18°X126X88 JUNC TION 
BOX CASTING PER 
C&.MS 725. 10 

STANDPIPE DRAIN - SEE 
STANDPIPE PLANS 

�y- F/WALL 

.: ·.: .. : 
I 

DETAIL - STANDPIPE DRAIN ACCESS 
INCL UDED WITH ITEM 622 - CONCRETE BARRIER, SINGLE SL OPE, 

TYPE D, A S  PER PLAN FOR PA YMENT 

SLOPE !/4 "/FT fTYP .J 

t - - -
{ _ _  _ 

�y- F/WALL 

�'.:. - - ..,  ' ·· ·: 
I I I 
I I I 
I I I : : �� EXIST. RECESS FOR 

: : HOSE CONNECTION 
I I 

f';±j:t;::::� � - - - i  HOSE CONNEC TION - SEE 
I I I : I STANDPIPE PLANS 
I I I I I 
I I : : 
I I I I �i_ __  ·�· � I 

- - - 2-.,._!__ -J--�.,..,1 . . ::::::=ttl ±1, :"'\. •. 

:.··: 9mP : I I � I I I : I I ,I J; T/P VMT 1 I I 1 ,_ � t\1 l <(llli(. l >=r  
L��0- -

- - - - - -=- -
;

f.
,

!f T/SLAB 

DETAIL A T  STANDPIPE HOSE CONNECTIONS 

DETAIL - ITEM 622 - CONCRETE BARRIER. 
SINGLE SLOPE. T YPE D. AS PER PLAN 

�y- F/WALL 

: .:.: 
I 
I 

CURB REMO VED. REMO VE FRONT 
REINFORCEMENT TO T /CONCRETE. 
REAR REINFORCEMENT MA Y REMAIN. 

ITEM 622 - CONCRETE BARRIER. SINGLE SLOPE. 
TYPE D .  AS PER PLAN: 

THIS ITEM IS TO BE USED FOR ALL BARRIER L OCA TED 
IN THE TUNNEL THA T IS NO T O THERWISE CALLED OUT. 

PRO VIDE UNCOA TED DEFORMED WELDED WIRE REINFORCING 
fWWRJ CONFORMING TO ITEM 509 &. 709.09 OF THE C&.MS 
IN ALL BARRIER WHERE THE STANDPIPE IS PRESENT. 
(SEE THE STANDPIPE PLANS FOR L OCA TIONS.J 

PRO VIDE UN-REINFORCED SEC TIONS IN THOSE BARRIERS 
WITHOUT FIRE PRO TEC TION S TANDPIPE. 

THE CONTRA C TOR MA Y USE WWR 4x4 - D5xD5 AS AN 
AL TERNA TE TO THE REINFORCEMENT SHOWN. 

PRO VIDE 3u MINIMUM CLEAR CO VER TO ALL EXPOSED 
FACES OF THE BARRIER. 

BEND REINFORCING STEEL IN THE FIELD AS REQUIRED 
TO A CHEIVE REQUIRED CLEARANCES. 

THE STANDPIPE MA Y BE USED TO PRO VIDE TEMPORARY 
SUPPORT, PRO VIDED THA T NO DIREC T METAL - TO-METAL 
CONTA C T  IS MADE BETWEEN THESE ITEMS. USE POL YMER 
SPA CERS AND EPOXY COA TED WIRE TIES. 

SEE SCD RM-4.5 FOR ADDITIONAL DETAILS NO T SHOWN. 

APPL Y ITEM 512 - SEALING CONCRETE SURFA CES (EPOXY 
- URETHANE) COLOR TO BE FEDERAL STANDARD 
595B-77925 UWHIT£6. 

ALL WORK SHOWN IN 'VETAIL - ITEM 622 - CONCRETE 
BARRIER, SINGLE SL OPE, TYPE D, AS PER PLAW, 
INCLUDING REINFORCING STEEL , FIELD BENDING, ETC. 
IS INCL UDED IN THA T ITEM FOR PA YMENT, EXCEP T FOR 
WORK ASSOCIA TED WITH THE S TANDPIPE. 

J T/P VMT 

_
j:/j T/SLAB 

LL/LL/JLL/Lu'JLLXLL _ _ _  • -? I .  ��RJES 3'-5'• MAX. 

�y- F/WALL 

.: .:

.
: 
I 
I 
I 

CURB REMO VED. REMO VE FRONT 
REINFORCEMENT TO T /CONCRETE. 
REAR REINFORCEMENT MA Y REMAIN. 

CURB DETAIL W/0 STANDPIPE 
STANDPIPE REMO VED UNDER 

ANO THER PA Y ITEM. 

CURB DETAIL W/ STANDPIPE 

DETAIL - ITEM 202 - CURB REMOVED. AS PER PLAN 

LEGEND: 

DIM - DIMENSION 
EXIST. - EXISTING 
F/ - FA CE OF 
F.F. - FAR FA CE 
MIN. - MINIMUM 
MAX. - MAXIMUM 
N.F. - NEAR FA CE 
O.D. - OUTSIDE DIAMETER 
SCD - STANDARD CONSTRUCTION DRA WING 
TYP. - TYPICAL 
T/ - TOP OF 
WWR - WELDED WIRE REINFORCEMENT 
W/ - WITH 
W/0 - WITHOUT 

0:: a.. <( ;;: 
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!! EXIST. EXPANSION JOINT i� BETWEEN TUNNEL SEGMENTS. 

WEIIUilW 
15'-0" LIMITS OF END ANCHORAGE ! }5'-0" LIMITS OF END ANCHORAGE� 
DETAIL - END ANCHORAGES AT TUNNEL EXPANSION JOINTS 

END ANCHORAGES ARE TO BE INSTALLED ON EITHER SIDE 
OF TUNNEL EXPANSION JOINTS. 

EXIST. EXPANSION JOINT !! 1-----Dl_M _. _A-t-- _V,_'AR_.l_ES_ --t-----1 
BETWEEN TUNNEL SEGMENTS. l 

������������ 

• 
,

15'-0" END ANCHORAGE .I 
- DIRECTION OF TRAFFIC 

DETAIL -END ANCHORAGES AT TUNNEL EXP. JOINT 
AND ADJACENT RECESSES 

OPENING OR RECESS IN \ 
WALL TO BE CLEARED. 

2'-0" 
DIM. E DIM. D r\:.:----.71 

DIM. F V 51 ) "\ / i 
----t--:....Li",__.S .: : 

2 ,/\, ! 
-11------H--\:--1+----11---',._-� 1 ,' '. : 

!:/ \.,j 

-DIRECTION OF TRAFFIC 

DETAIL - END ANCHORAGES AT TUNNEL EXP. JOINT 
AND ADJACENT DOOR 

DIM. D DIM. E 

DIRECTION OF TRAFFIC -

DETAIL -END ANCHORAGES AT TUNNEL EXP. JOINT 
AND ADJACENT DOOR 

DIM E. 

l/5'-0° LIMITS OF END ANCHORAGE 

-DIRECTION OF TRAFFIC 

DETAIL - ITEM 622 - CONCRETE BARRIER. END 
ANCHORAGE. REINFORCED. TYPE D. AS PER PLAN 

ADJUST THE BARS INSTALLED AS NEEDED 
TO PROVIDE THE NECESSARY NUMBER 

OF BARS AND TO MEET CLEARANCE 
REQUIREMENTS. 

I� 15'-0" LIMITS OF ITEM 622 

DETAIL 1 

�. 

REINFORCING STEEL DETAILS 

LEGEND: 

DIM - DIMENSION 
EXIST. - EXISTING 
F/- FACE OF 
F.F. - FAR FACE 
MIN. - MINIMUM 
MAX. -MAXIMUM 
N.F. - NEAR FACE 
SCD -STANDARD CONSTRUCTION DRAWING 
T/- TOP OF 
W/- WITH 
W/0 - WITHOUT 

SECTION 

ITEM 510 - DOWEL HOLES 

PROVIDE DOWEL HOLES WITH NONSHRINK, NONMETALLIC 
GROUT PER C&MS ITEM 510. 

ITEM 622- CONCRETE BARRIER. END ANCHORAGE. 
REINFORCED. TYPE D. AS PER PLAN: 

PROVIDE ITEM 622 -ITEM 622 -CONCRETE BARRIER, 
END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN, 
AS SHOWN, AT THE FOLLOWING LOCATIONS: 

-ALL PORTALS OF TUNNEL, 
-ON EACH SIDE OF OPENINGS OR RECESSES IN WALLS 

WHERE THE TOP OF THE BARRIER HAS TO BE CUT BY 
12u OR MORE, AND 

-ON EITHER SIDE OF TUNNEL EXPANSION JOINTS. 

END ANCHORAGES ARE NOT REQUIRED AT LOCATIONS 
WHERE THE TOP CUTOUT IS LESS THAN 128• (SEE 
DETAIL I.J 

PROVIDE REINFORCING STEEL PER C&MS ITEM 509. 

SEE SCD RM-4.5 FOR ADDITIONAL DETAILS NOT SHOWN. 

ALL WORK SHOWN ON THIS SHEET, INCLUDING PROVIDING 
REINFORCING STEEL, ETC., EXCEPT DOWEL HOLES, IS 
INCLUDED IN ITEM 622 -CONCRETE BARRIER, END 
ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN, ITEM 
FOR PAYMENT. 

MISCELLANEOUS DIMENSIONS: 

A -5-Y401 (N.F.J & Y402 (F.F.J SPACED AT 
r-oH MAX. * 

B - 5-Y401 (N.F.J & Y402 (F.F.J SPACED AT 
2'-0" MAX. * 

C - 9-X501 SPACED AS SHOWN IN SCD RM-4.5. 

D - SERIES OF 5-Y403 fN.F.J & Y404 fF.F.J 
SPACED g V-011 MAX. ADJUST BARS AS 
SHOWN IN DETAIL 1. * 

E- 4-Y401 (N.F.J & Y402 (F.F.J SPACED tr1 

2'-0H MAX. * 

F- 9-X501 SPACED AS SHOWN IN SCD RM-4.5 & 
CUT TO FIT THE SLOPE AS REQUIRED. 

* - DRILL AND GROUT au INTO EXISTING SLAB 
PER C&MS 510 - DOWEL HOLES. 

NOTES: 

1. FOR CUTOUT DETAILS, SEE SHEET 156 
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15'-0" ITEM 622 - CONCRETE BARRIER, 15'-0 '' ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN r-B'� TYP. AS PER PLAN ----------------------------� 

I 
� -- -- -- �  

DIRECTION OF TRAFFIC -------

DETAIL - BARRIER A T  S TANDPIPE HOSE CONNEC TION 

2'-!0 '':t x 6'- !0":t OPENING FOR DOOR�, 
15'-0" ITEM 622 - CONCRETE BARRIER, �\- -����- - - -} 
END ANCHORAGE, REINFORCED, TYPE D, : \ 1 : AS PER PLAN I \ 2'-!0":t I I [- ' 1 • I  I \ I : \ I \ I \ I \ I I \\ I 

15'-011 ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 

I\ :6" I \ � �------------� I \ 

SEE DETAIL A FOR EXCEPTION �--.._ 
'-, 

I I \ I I \ I : I \ : /� T/ THRESHOLD 
: I \ �/ II /'\1 

---- DIRECTION OF TRAFFIC 

DETAIL - BARRIER A T  DOORS 

I I I I I I 
6/1 I : I t _ _t _ _ _ _  � 

VARIES 

/�TOP OF PA VEMENT 

-- -- -- -- -- -- -- -- -- ____1/ 
__ 

-- -- --
DIRECTION OF TRAFFIC -----

DETAIL - TYPICAL BARRIER CLEA RANCE REQUIREMENTS 

I : �FACE OF WALL 
v I : - - - i  

: / HOSE CONNECTION I / I I 

15'-0 1/ ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 

I 

VARIES VARIES 
15'-01/ ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 

I I I 
l 

_ _ _ _ _ _ _ _ _  
_j 

__ __ __ __ __ __ __ __ __ __  I __ __  I __ 

/-TOP OF PA VEMENT 
/ ____/ __ __ __ __ __ __ __ __ __ __  __ 

SEC TION A -A 

(";\ FILL RECESS WITH CONCRETE. V TYPICAL A T  STANDPIPE HOSE CONNECTION AND RISERS. (SEE NOTE IJ 

�- - - - - - - - -�� I \ I I j l \ I 

15'-011 ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN \ I . I \ I \ I I I \ I \ I I 
I I I \ I \ I \ I \ I I I I I \ \ 

A 

---- DIRECTION OF TRAFFIC 
DETAIL - BARRIER A T  S TANDPIPE HOSE CONNEC TION RECESSES 

5'-2'� TYP . SPACING 
BETWEEN OPENINGS 

;----- T/THRESHOL D I 

�- - - - - - - - - �  : \ I : I \ I I \ I \ I \ I \ I \ I \ I j ; \ I \ I \ I \ I \ 
I \ I I \ : I \ i 

DETAIL A 
'- TOP OF STANDARD BARRIER HEIGHT 

* WHERE THERE IS A MINIMUM OF 211 CLEARANCE BETWEEN THE TOP OF THE STANDARD BARRIER AND BOTTOM OF THE RECESS IN THE TUNNEL WALL , THE BARRIER RUN CAN CONTINUE A T  STANDARD HEIGHT AS SHOWN. 

EXISTING VENTILA TION OPENINGS 

;----- T /THRESHOLD I 

�- - - - - - - - - -;, \ I \ I \ I \ I \ I \ I \ I \< I \ I \ I \ I \ I \ I \ I \ I \ I \ I 

15'-0" ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 

//
/ �TOP OF PA VEMENT 

__ __ __ __ __ __ __ __ __ __ __ __ __ __ __  __L_ __ __ 

---- DIRECTION OF TRAFFIC 
DETAIL - BARRIER A T  VENT/LA TION OPENINGS IN SOUTHBOUND TUNNEL 

1. ALL WORK SHOWN ON THIS SHEET IS 
INCLUDED WITH ITEM 622 - CONCRETE BARRIER, 
SINGLE SLOPE, TYPE D, AS PER PLAN FOR 
PA YMENT UNLESS NOTED OTHERWISE. 

2. FOR REINFORCEMENT DETAILS, SEE SHEET 155 
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BEGIN BARRIER TRANSITION 58 STA .  125+43 .38, 37.56/ L T . .  (MA TCH BARRIER TO FACE OF EX. C 'RBJ 

SB TA . 125+27 .99, 4 . 73 ' RT -BE IN ITEM 622 - CONCRETE _j. - _ BARR ER END SECTION, TYPE D . 

ITEM 622 - CONCRETE BARRIER, / 

;----- ITEM 606 ,.:. ftGS BRIDGE 1 TERMINAL' ASSEMBL Y, TYPE 2, "'�"'58 STA_ : !25+30 . 02, 4 .95' RT 
'-'-._, 

"',� ' ; 
· �� � ' 

. - 71 SOUTHBOUND '------'0'<9 
� -<-? 

- _- - -- :- :- :· _ :�, ' '-? 

SINGLE SL OPE, TYPE D, / AS PER PLAN -' TRANSITIONS A T  58 EXIT (SOUTH POR TAL) 

END BARRIER TRANSITION 58 STA .  125+82. 88 46.05/ L T 
TEM 622 - CONCRETE BARRIER, 
INGLE SLOPE, TYPE�D�,��----------------------------------------------------------------------------------------� S PER PLAN (: \. 

\. 
BEGIN BARRIER TRANSITION 58 STA .  133+28 . 71 48.34' L T  _ _ _ _ _ _ \ _ _ _ _ _ _  _ 

- - == == == == == � � �-1- -� = = = = \ �\___ EXISTING RETAINING W� �=c�o======;����-�� - -- -- -- _ L ' - - = - - - - \ =-=����--r'---r---" --- �, �:::::::.:::-_ SAWC.IJT, IR.---7-1 SB- -'-- -:- � - - :-_--: :- _ - - - - - - - - - - - - - - - - - - - - - - - - - - - -\:_:_:_ EXISTING ·coNCRETE-BARRIER; TYPE D ITEM 622 - CONC?ETE BARF(IER, I I� - "'-,- - - - - - 58 STA .  133+38 . 71 SINGLE S OPE, TYP'(. D, _j \ �END BARRIER TRANSITION AS PER P�.AN \ SB STA .  133+38 . 71 

10 '-0 " n 622 - I \ � I '-IUJb L I 

BARRIER T ANSITION,_j \ • AS PER PLAt{., \ - \$B I.R. - 71 \ 11'-6" ITEM 622 -\. \ J ��BARRIER TRANSITION, 
1111111111::: AS PER PLAN 

-�\. \ I (a9j_ BEGIN 1ARRIER TRANSITION I r r- tNU BARRIER TRANSITION r-£)USTJNG CONCRE!t BARRIER, TYPE D -ITEM 622 - CONCt ETE BARRIER, \SB STA .  133+54 ·20 \ / l1 SB STA .  133+65. 73 // ��---��-------------------------� ��E �O� T�E D, \· s .� L T �\ I 5 87' L T  /jl AS PER PLAN ---r{\{.R. -'Zl SOUTHBOUND� �.JI------'-----,-;'-�1 I . / I �- - - [ - .= .::- -=-� - ] - - ' 
l====;====��!i===;::=====���-='=�L.� - - - - - - � L �-� � = _j-

� 
- --

NOTES: 

' \ - - - - - - + - --t:::--= _--=-=- 1��==--� - ---=-- - -
. - - -.:-.----------- END CURB REMOVAL - - - _ RAMP E STA .  126+83 . 0 7 

\ \ N W 06' 18('\� \ \ , !{4 __b _ 

- � -I\' �------ �ISHN6--•V'-Ne!V-RE!Nf0!1e[a-- ��-,- \ - - - - - - - -- 20 . 11' L T ;---- ITEM 622 - ONCRETE BARRIER'j----------\�B"'-'E=--"G'-"-'IN'-'-----""8-"';AR�R-;----I�E'R-,-"-T-'--';'RA�I,N:�IS;"';;1IT;'r;'JJ�ON�---t'-I--������=C=O=NC=R=E=T=E=P=A=V=EM=E=N=T====='"=',=�\,;,1=1 ==�E_X_IS_T_IN=G=BA=R=R=IE='R=M=ED=I=A=N==l 

\ 83 L END BARRIER TRA ON -------------- �8 STA .  127+10 . 40 
-------..! _ _D . 41' L T � 

� 

SINGLE SLO E, TYPE D, \ \ NB ST'A ,  135+49 .59 I --�--f\j- END BARRIER TRANSITION - - - _AS PER PLA \ 
'1'-0 // ITEM 622\_29.25' L T ___/ _j \ NB STA .  135+56.59 \ BARRIER TRANSIT'r:r!N AS PER PLAN 81 27.90' L T 

RAMR E ...,...., .... .._. ·\· , ' \ , , ,f) �END BARRIER TRANSITION \ 1111111111::: '\ BEGIN BARR,JER TRANSITION 20 -0 82 / NB STA 135+83 .50 \\ NB 'STA . 135+63 .50 \ ITEM 622 - -j / 5.20' L T ------� SA WCUT, I.R. - 71 NB 
\ \. 5.83' L T -------.______ EARRIER TRANSITIO� // ------------------ NB STA .  135+83 .50 \ \ ---..__...___ .\ A.:> Ll �� 71.•// ------------------�-� � -� � - -�' 

I \ "' \' _ �- � - - - --,ffi, - _--=-.+L -
/35 \ \ / �()F;' If?// W � - �( ��- I�L _ _ :-!--_+ - --= 

\ \ \ \ // "-'\- - - - - - -;"\ 1\ �� V"'---::__:__��-���� - �� I.R . - 7/ NORTHBOW 
ITEM 62 -c-• \ G UIYGKt. 1 t_ t:JA;�H,, /iJ-E.GIN BARRIER TRA'N_SITION 1 \ 16'- 7" h � EXISTING CONCRETE 

�JNG.�E SLOPE, n D, _/ • \ NB STA .  135'+66.91 I ITEM 622 - \_O<� 1 �- � � " " · � ·  ' 1 " [ BSu 
\ \ AS PER p � - - 0 . 7§\RT ___/ BARRIER \TRANSITION, '----../ '-- END BARRIER TRANSITION 

ORTHBOUND 
\ \ \\\ \"" �-,_ AS PEI\,_PLAN ��8JTt f35+83 .50 

\ \ \ ""\ -...; . _ _ \ 
LITEM 622 - CONCRET BARRIER, SINGLE SLOPE, TYPE D, 
�R PLAN 

\�: .R . - 71 '� � ' "' "'

"' 

\V FACE OF TUNNEL NORTH PORTAL WALL 

\�"", 
� 

�
- -

\ 

\ """" )Ia \"" '•.,, �- \ ;-WIDENED SHOULDER 

D 

�--------- \ � \ "" � - \, I@ 
, '\ '\- ' - - _ . -1 _ _ r�; r- EXISTING 6 CURB ;----- ITEM 622 - CONCRETE 8 RRIER, SINGLE SLOPE, TYPE D, AS PER PLAN 

TRANSITIONS A T  RAMP E EXIT AND N8 ENTRANCE (SOUTH POR TAL) 

---- '\ � ----- ""-.. - - -------------- l . �- �- - - ----- - --- -- - ---L 
. . . . . . . . . IT��'CONCR

.

EiE 8� /�- ''/ . . . .  <. . . . . . . . . . . . "''::. :::��>'::: ��D����Zl-/Jg -4�sra:r PE 6 
� / S-lNG't:-E SLOPE, TYPE D� I �- "-----.__ - - - � NB -135-+93 . 72� .4.5.3_8 - 11 T 

\ \ � """" AS PER PLAN�' !,:/;,' � ..______ BfG_l!j_ ITEM 609 - CURt , TYPE 6 

TRANSITIONS A T  58 A ND RAMP E ENTRANCE AND N8 EXIT (NOR TH POR TA L )  

! . FOR BARRIER TRANSITION DETAILS, SEE SHEET !58 2. FOR TYPICAL SECTIONS, SEE SHEETS 4 - 10 
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ITEM 622 - BARRIER TRANSITION. AS PER PLAN: 
DESCRIPTION: 
THIS ITEM IS TO BE USED FOR ALL BARRIER TRANSITION LOCA TIONS AS SHOWN IN THE PLANS, AND NOT O THERWISE LISTED FOR PA YMENT. 
THE BARRIER FOOTING WIDTH ON THE FACE OF THE BARRIER SHALL TRANSITION FROM 6" TO 0", WITHIN SPECIFIED TRANSITION LENGTH, AS IT APPROACHES TUNNEL . 
ALL WORK SHOWN IN '1TEM 622 - BARRIER TRANSITION, AS PER PLAN" IS INCLUDED IN THA T ITEM FOR PA YMENT. 
MEASUREMENT & PA YMENT: 
THE DEPARTMENT WILL PA Y FOR THE ACCEPTED QUANTITIES A T  THE CONTRACT PRICE FOR ITEM 622 -BARRIER TRANSITION, AS PER PLAN. THIS PRICE PAID SHALL INCLUDE ALL NECESSARY LABOR, MA TERIALS, TOOLS, AND EQUIPMENT NECESSARY TO COMPLETE THE WORK TO THE SA TISFACTION OF THE ENGINEER . 

NOTES: 
1. SEE SHEET 157 FOR BARRIER TRANSITIONS IN PLAN VIEW. 2. FOR TRANSITION DETAILS NOT SHOWN, REFERENCE SHEET 153 
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SEC TION A -A 

TYPE B50 

15'-0" ITEM 622 -CONCRETE BARRIER, 

n , -

� 
I � - - ��--

SEC TION 8 -8 
TYPE 0 - SINGLE SLOPE 

2" 1 - -f--

SEC TION C-C 

TYPE 0 - MODIFIED 

15'-0" ITEM 622 - CONCRETE BARRIER, 
.....,. �NO ANCHORAGE, REINFORCED, TYPE 0 16'- 7" / EXISTING CONCRETE BARRIER, 

I TYPE B50 ITEM 622 - BARRIER TRANSITION, AS PER PLAN A ....... I 
a � (i4) I ff=="�========r_j _

_

_ 

_ 

,----- - - -

I I I I  � 
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_j \ _j \� SAWCUT NB I- 71 ------ \ a \ A 
EL E VA TION VIEW 

BOTTOM OF BARRIER FOOTING 

EXISTING CONCRETE BARRIER, TYPE B50 

BA RRIER TRA NSI TION BE TWEEN RA MP E (R TJ & NB I- 77 (L TJ - EA S T  SIDE 
I- 71 NORTHBOUND STA .  135+66.91 TO STA .  135+83.50 = 16 .58 FT 

1'-6" -

7"-\ ; II 9" _ ___,_ 1-----

SEC TION D -D 
TYPE 0 - NJ SHAPE BARRIER 

A � 
20'-0" 

ITEM 622 - BARRIER TRANSITION, AS PER PLAN 
a � 

15'-0" ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D 
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�::::::::::::::::::::::T/::PA:V:£:M:£:N:T:���
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r - \ i-- f- -� II � � r- � �------------------------------------�,�- ----------------------� 

SA WCUT __/
A 

I I RAMP E ------- � a 
I � -BOTTOM OF _.j 

BARRIER FOOTING 
EL E VA TION VIEW 

BA RRIER TRA NSI TION BE TWEEN RA MP E (R TJ & NB I- 71 (L TJ - WES T SIDE 
I- 71 NORTHBOUND STA .  135+63 .50 TO STA .  135+83 .50 = 20 FT 

§. END ANCHORAGE, EXISTING CONCRETE BARRIER, � TYPE D - MODIFIED \ 20'-0" 15'-0" ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE 0 u REINFORCED, TYPE D VARIES * \ \ \ 
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ITEM 622 - BARRIER TRANSITION, AS PER PLAN r- EXISTING CONCRETE \ C --=-

(j9) 0) 0) II BARRIER, TYPE 0, \ � 

ITEM 622 - BARRIER TRANSITION, AS PER PLAN 
a -Et-

_] _l -� D -- / NJ SHAPE BARRIER \ 
L��Rr--����-----L l _� L�- · L � � � > -++---++---++-� � ��±£�±1
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C- f-- I ��I ------------------------------------�,��----------------------� 
I 

a ...J DIRECTION OF TRAFFic\\ D � 
SA WCUT c: NB I- 71 

>- � BOTTOM OF a _,.1 \� BOTTOM OF BARRIER FOOTING BARRIER FOOTING 
EL E VA TION VIEW 

BA RRIER TRA NSI TION ON RA MP E & 58 I- 71 
* I- 71 SOUTHBOUND STA .  133+28 . 7/ TO STA .  133+38 . 71 = 10 FT I-71 SOUTHBOUND STA .  133+54 .20 TO STA .  133+65. 73 = !!.5 FT (SIMILAR DETAILJ RAMP E U- 71 NORTHBOUND STA TIONINGJ STA .  135+49 .59 TO 135+56.59 = 7 FT 

EL E VA TION VIEW 

BA RRIER TRA NSI TION ON NB I- 71 (L TJ 
I- 71 NORTHBOUND STA .  726+90 . 40 TO STA .  127+!0 . 40 = 20 FT 
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W-01/ ITEM 622 - CONCRETE BARRIER, 15/-01/ ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 4/-0''.1: END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 
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4'-2'
: lc·_l_, 4'-0
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:_1 _ _  , 9'-8/'.1: 
: I �FACE OF TUNNEL /// STA .  135+48 .58± U- 71 NB STA TIONINGJ 

v : : : : I I : : : : __j______j___� RECESSES TO BE CLEARED 
: : ____j___------+---------+-------; /'/ : � : �----- : � 
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----- DIRECTION OF TRAFFIC 

SPECIAL DETAIL - RAMP E ENTR Y R T  

15/-0/1 ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 1'-51/± 15/-01/ ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 
4'-3/1± 10/-101/± 

,---- FACE OF TUNNEL // STA .  127+10 .38± (f- 71 NB STA TIONING) �/ 

STANDPIPE HOSE CONNECTION� :- - - - - - : 
1--------------jj � : 

I : r- RECESS IN TUNNEL WALL 
� 

I I 
L - - - - - 1 

v/ 

- r rr n n n : : n n n n n n n n TI ! 

· �mJ���m-
TOP OF PA VEMENT _y DIRECTION OF TRAFFIC ----

SPECIAL DETA IL - RAMP E EXIT L T 
15/-01/ ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 7'-8/1± 

15'-0/1 ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 
FACE OF TUNNEL� : 8,_9/'.1: 4/_5/1± Y-10/1± 4 '-0''.1: S� . ��10 .5� �71 � S� TIO�� 

// ��; -------------r----��--- --�----� _-_-_ _  -j�_-_-_ _  -,---r---- ---+�----- ----� ---r _-_-_�_l _ _ _  � � : : : : : : : : 
RECESSES TO BE CLEARED \�-------��------- : : 1

1 
1
1 

1 � \ I -------..._ I ---r----_ 1 I I : I \\ : i------------- : �� - - - - - - - - j � : -------� : 
I I 1 - - - - - - - - - ...J I I 
I I 

I I 

L _ _ _ _ _ _ _ _  ...J 

n n n n n �,.:x----�::--- - �-.. -.. --.. ___ ______.I i - i � ���--����- _j � -= ��
- -

�-
--

i
-=

-?�
--

�O�O��A
-

VE�NT

-

� 
_ _  

c
_c 

-

----- DIRECTION OF TRAFFIC 
SPECIAL DETAIL - RAMP E EXIT R T  

NOTES: 
! .  ALL WORK SHOWN ON THIS SHEET IS INCLUDED WITH ITEM 622 - CONCRETE BARRIER, SINGLE SL OPE, TYPE D, AS PER PLAN FOR PA YMENT UNLESS NOTED OTHERWISE. 2. DETAILS FOR RAMP E ENTRANCE LEFT ARE NOT SHOWN AS THERE ARE NO SPECIAL CONDITIONS. PROVIDE A STANDARD END ANCHORAGE A T  THIS LOCA TJON WITH REINFORCEMENT DETAILS PER SHEET 155 3. FOR REINFORCEMENT DETAILS, SEE SHEET 155 4. FOR OTHER DETAILS NOT SHOWN, SEE SHEET 156 
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FACE OF TUNNEL--STA .  /35+94 .57± U-n NB STA TIONINGJ /� ""� ! � 

FACE OF TUNNEL� STA .  127+10 .36± U- 71 NB STA TIONINGJ � 
�"'. """ 

20'-3'� 4 '-0'� 
r - _ I_--� , - - - - J - - - - --,  

4 '-21� 1'-811± 

_ _ _ _ _  ! _ _ _ _  _ 

15'-011 ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 

15'-011 ITEM 622 -CONCRETE BARRIER END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 

I : : : : _J._ �RECESSES TO BE CLEARED 
: : : ----�--:::::=-----� / 

I 
SEE NOTE 1 I I ---------r--- I -------- I // 

�---:--- �-----i v I I I I I I I I I I L _ _ _ _ _ _ _ _  _J I I 
l _ _ _ _ _ _ _ _ _  _j 

SPECIA L DETAIL - I- 71 NB EXIT R T  

15'-011 ITEM 622 - CONCRETE BARRIER, 15'-0'1 ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN m•± AS PER PLAN 
41-41� 21-81� 

I - - - - - -

w-r� 

: : : /RECESS IN TUNNEL WALL 
: : :,/ : :------- : : 1_ _ _ _ _ _ _  r-STANDPIPE HOSE : : ["_��!____ CHASE IN TUNNEL WALL : �� CONNECTION 

: I FOR STANDPIPE RISER : 
I : n n n i i I i rr n n 1 i :� n n--++-i------tt-1-

� ��-���-- = �L-�--- -�-- - -��-- - - - -�-=L�-�-� -=-� :v� rop oF PA VEMENT 

15'-011 ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 

DIRECTION OF TRAFFIC 

SPECIAL DETAIL - I- 71 NB ENTRANCE L T 

I 15'-o• ITEM 622 - CONCRETE BARRIER, : . 1 r-s��. 1 •  END ANCHORAGE, REINFoRcED, TYPE D, As PER PLAN : �1 �FAcE oF TUNNEL 
,� __ 4 '_�_._±_-� __ 4 '_�_'_±_-� _____ r_-_W_�----�:v

: 
/ S� . ��W.4� �n � s�nO�J 

,J, I 

: - - -�- - ;  
-

RECESSES TO BE CLEARED�-== : : , - - - - - I I """"::---====t--===-==--�--- : i "� : ---i :------� I I I I I L _ _ _  J I I I I I I 
L _ _ _ _ _  l I 

---- DIRECTION OF TRAFFIC 
SPECIAL DETAIL - I- 71 NB ENTRANCE R T  

NO TES: 
1. ALL WORK SHOWN ON THIS SHEET IS INCLUDED WITH ITEM 622 - CONCRETE BARRIER, SINGLE SLOPE, TYPE D, AS PER PLAN FOR PA YMENT UNLESS NOTED OTHERWISE. 2. DETAILS FOR I-n NB EXIT LEFT ARE NO T SHOWN AS THERE ARE NO SPECIAL CONDITIONS. PROVIDE A STANDARD END ANCHORAGE A T  THIS LOCA TION WITH REINFORCEMENT DETAILS PER SHEET 155 3 . FOR REINFORCEMENT DETAILS, SEE SHEET 155 4. FOR OTHER DETAILS NOT SHOWN, SEE SHEET 156 
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15'-0" ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 15'-0" ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 
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"<:::-::�--=:-+----+-----------l � CHASE IN TUNNEL WALL ____// : : 1fl t"", �� ---i-------_ : :--�: FOR ) TANDPIPE RISER : : ,, 

� - - - - - - - - � i : 
: :- - - - - - : : : � � � � 

'
-,�'- ENCLOSE CONDUIT IN BARRIER (TYP.J 

- .. n n J� -
-
-
- - - -

- � : ) l I n n 
: 
- I 

.. .. .. �.! I .. .. I 

:;; 
0_ 

0 
tD 

FACE OF TUNNEL� 

:11==:: n .. � - - - - - 1 : : I 1 1  I 1 1  1 1  1 1  : 111 1 1 1  1 : 
STANDPIPE HOSE I I I :4±== I I I : 

=
= � =

-=-��=
TOP

c;;N:::;�N�
- -
���

- - -
�� �

-
J

_
i � ��� �,i� 

-------- DIRECTION OF TRAFFIC 

SPECIAL DETAIL - I- 71 58 ENTRANCE R T  

15'-0" ITEM 622 - CONCRETE BARRIER, 15'-0" ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 5'- 7"± END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 
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2'-2"± 
15'-0" ITEM 622 - CONCRETE BARRIER, END ANCHORAGE, REINFORCED, TYPE D, AS PER PLAN 

' I I 
: I I : ----------/-:f� CLEARED 

� //1 11 1 1: 1: I I I _.)------- / I I �STANDPIPE HOSE 
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:
: I I ---------- I /// ;I /,/ CONNECTION / I I : ------i /-r/ : g /// I I : : I ------ I // I I 

2§ ENCL OSE CONDUIT IN BARRIER (TYP .J --/ I l l I __ /� : l...----------------; :""/ � - - - - - - - - �  i - - - - - -( 
i:5 /--� I I : � - - - - - - - - j : : 
C',J ...- . I I I 
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----------- DIRECTION OF TRAFFIC 

SPECIAL DETA IL - I- 71 58 EXIT R T  
NOTES: 
!. ALL WORK SHOWN ON THIS SHEET IS INCLUDED WITH ITEM 622 - CONCRETE BARRIER, SINGLE SL OPE, TYPE D, AS PER PLAN FOR PA YMENT UNLESS NOTED OTHERWISE. 2. DETAILS FOR I- 71 58 ENTRANCE/EXIT LEFT ARE NOT SHOWN AS THERE ARE NO SPECIAL CONDITIONS. PROVIDE A STANDARD END ANCHORAGE A T  THE ENTRANCE AND A STANDARD END SECTION A T  THE EXIT LOCA TION WITH REINFORCEMENT DETAILS PER SHEET !55 3. FOR REINFORCEMENT DETAILS, SEE SHEET !55 4 . FOR OTHER DETAILS NOT SHOWN, SEE SHEET 156 
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ITEM 621 - RPM REFLECTOR, AS PER PLAN 

THIS ITEM SHALL INCLUDE REMOVING AND REPLACING 
RAISED PA VEMENT MARKER REFLECTORS IN 
ACCORDANCE WITH ITEM 621.  REFLECTORS FOR RPM$ 
WITHIN THE LIMITS OF MAINTENANCE OF TRAFFIC 
OPERA TIONS FOR THIS PROJECT SHALL BE REMOVED 
FROM RPM CASTINGS IN THE PA VEMENT PRIOR TO 
MAINTENANCE OF TRAFFIC OPERA TIONS. REFLECTORS 
SHALL BE REPLA CED A T  THE CONCLUSION OF 
MAINTENANCE OF TRAFFIC OPERA TIONS. 

PA YMENT FOR THIS WORK SHALL BE MEASURED BY THE 
NUMBER OF EA CH AND SHALL BE INCLUDED IN ITEM 621 
- RPM REFLECTOR, AS PER PLAN 

ITEM 630 - SIGN, OVERHEAD EXTRUSHEETr_ AS PER PLAN 

THIS ITEM SHALL INCLUDE THE FURNISHING AND 
ERECTING OF OVERHEAD EXTRUSHEET SIGNS IN 
ACCORDANCE WITH ITEM 630. THE SIGNS SHALL BE 
DESIGNED ACCORDING TO THE STANDARD SIGN DESIGN 
MANUAL, LEVEL 1 {216" X 96'/ DUE TO THE EMERGENCY 
NA TURE OF THE SIGN. THE SIGNS SHALL BE WHITE WITH 
BLACK LETTERS AND THE LEGEND SHALL STA TE: 

TUNNEL CLOSED 
DO NOT ENTER 

WHEN FLASHING 

THE SIGNS SHALL HA VE THREE {3) FLASHING RED 
BEA CONS WHICH ARE CONNECTED AND ACTIVA TED BY 
THE FIRE DETECTION SYSTEM. THE SIGN FLASHER 
ASSEMBL Y, IN A CCORDANCE WITH ITEM 631, SHALL 
CONSIST OF FLASHING BEACONS, A FLASHER CONTROL 
UNIT WITH ENCLOSURE, AND MOUNTING HARDWARE. 
THREE BEACONS, WHICH FLASH SIMUL TANEOUSL Y WHEN 
ACTIVA TED BY THE FIRE SUPPRESSION SYSTEM IN THE 
TUNNEL, SHALL BE MOUNTED ON TOP OF EACH SIGN. 

THE BEA CON SHALL BE A SINGLE TRAFFIC SIGNAL 
SECTION WITH A 12" LENS AND HIGH INTENSITY RED 
LIGHT EMITTING DIODE LAMP MODULES (LED). THE 
FLASHER CONTROL UNIT SHALL FLASH THE BEA CON A T  A 
RA TE OF BETWEEN 50 TO 60 TIMES PER MINUTE WITH 
THE LIGHT PERIOD FROM ONE-HALF TO TWO- THIRDS OF 
THE TOTAL CYCLE. FLASHER CONTROL UNIT SHALL HA VE 
ALL SOLID STA TE COMPONENTS AND SHALL MEET NEMA 
TS-1, PART 6. CONTROL UNIT SHALL BE HOUSED WITHIN 
A WEA THERPROOF CORROSION RESISTANT ENCLOSURE 
WITH A LOCKABLE DOOR. THE BEACONS SHALL FLASH 
A T  ALL TIMES WHEN THIS ELECTRICAL SUPPL Y IS 
ENERGIZED. DISCONNECT SWITCHES AND PADLOCKS 
SHALL BE PER 631. 06. 

POWER SHALL BE SUPPLIED FROM THE TUNNEL POWER 
SYSTEM. ALL PO WER AND CABLE SHALL BE INSTALLED 
ACCORDING TO ITEM 631. 

ITEM 630 - OVERHEAD SIGN SUPPORTr_ TYPE TC-15. 115, 
AS PER PLAN 

THIS ITEM SHALL INCLUDE THE FURNISHING AND 
ERECTING OF A SPAN- TYPE SIGN SUPPORT, END FRAMES, 
AND FOUNDA TIONS IN ACCORDANCE WITH ITEM 630 FOR 
THE OVERHEAD SIGN SUPPORT A T  IR 71 SOUTHBOUND 
STA 134+86. 

IN ADDITION, WORK SHALL INCLUDE REMO VAL OF 
CONCRETE BARRIER, AND BARRIER RAJ( AND FENCE AS 
NECESSARY TO INSTALL THE END FRAME ON THE 
WESTERN SIDE OF IR 71 NEAR SENTINEL STREET. FENCE 
SHALL BE REPLACED AS NECESSAR Y  AND SHALL MA TCH 
EXISTING. PA YMENT FOR THIS WORK SHALL BE 
INCLUDED IN ITEM 630 - OVERHEAD SIGN SUPPORT, 
TYPE TC-15. 1 1  5, AS PER PLAN. 

ITEM 630 - REMOVAL OF OVERHEAD SIGN SUPPORT AND 
DISPOSAL. AS PER PLAN 

THIS ITEM SHALL INCLUDE REMOVAL AND DISPOSAL OF 
THE OVERHEAD SIGN SUPPORT A T  l. R. -71 SOUTHBOUND 
STA 134+96 IN A CCORDANCE WITH ITEM 630. THIS 
ITEM ALSO INCLUDES THE REMOVAL AND DISPOSAL OF 
SIGN FLASHERS AND FLASHER CONTROLLERS IN 
ACCORDANCE WITH ITEM 631. 

IN ADDITION, WORK SHALL INCLUDE REPLACING 
CONCRETE BARRIER, BARRIER RAIL, AND FENCE AS 
NECESSARY IN THE AREA WHERE THE EXISTING 
WESTERN END FRAME IS REMOVED. PA YMENT FOR THIS 
WORK SHALL BE INCLUDED IN ITEM 630 - REMOVAL OF 
OVERHEAD SIGN SUPPORT AND DISPOSA( AS PER PLAN. 

ITEM 631 - SIGN FLASHER ASSEMBLY. AS PER PLAN 

THIS ITEM SHALL INCLUDE THE FURNISHING AND 
INSTALLA TION OF BEA CONS, FLASHER CONTROL UNIT 
WITH ENCLOSURE; AND 12 " LED LAMP MODULES IN 
ACCORDANCE WITH ITEM 631 AND ITEM 731. 06. 
FLASHER CONTROL UNIT SHALL CONTROL TWO (2) PAIRS 
OF FLASHING YELLO W BEACONS, ONE PAIR MOUNTED ON 
PROPOSED OVERHEAD SIGN OS-2A AND ONE MOUNTED 
ON PROPOSED OVERHEAD SIGN OS-2F. 

CITY OF CINCINNA TI NOTES 

GROUND MOUNTED SUPPORTS 

ITEM 630 - GROUND MOUNTED SUPPORTr_ NO. 2 POST,. 
AS PER PLAN 
ITEM 630 - GROUND MOUNTED SUPPORTr_ NO. 3 POST,. 
AS PER PLAN 
THE GROUND MOUNTED SUPPORTS ON PIKE STREET, 
L YTLE STREET, AND EAST FOURTH STREET ARE TO BE 
CONSTRUCTED PER ITEM 630 EXCEPT FOR THE 
FOLLOWING CHANGES AS NOTED BELOW: 

MEET THE REQUIREMENTS OF ITEM 630 INCLUDING THE 
EXCEPTIONS SHOWN ON CITY STANDARD ORA WING 
NUMBER ES-6-2 SHOWN IN THESE PLANS FOR THE 
GROUND MOUNTED SUPPORTS. 

f- Cil 
J J 
t/1 t/1 

STREET NAME SIGNS AND SUPPORTS 

ITEM 630 - STREET NAME SIGN SUPPORTr_ NO. 2 POST, 
AS PER PLAN 
THE STREET NAME SIGN SUPPORTS ON PIKE STREET, 
L YTLE STREET, AND EAST FOUR TH STREET ARE TO BE 
CONSTRUCTED PER ITEM 630 EXCEPT FOR THE 
FOLLOWING CHANGES AS NOTED BELOW: 

STREET NAME SIGN ERECTION. MAINTAIN AND KEEP 
ERECT ALL EXISTING STREET SIGNS DURING en 

CONSTRUCTION. WHEN NECESSAR Y  DUE TO w 

CONSTRUCTION CONFLICTS OR A CTIVITIES, RELOCA TE 1-

THE EXISTING IF POSSIBLE OR REMOVE THE EXISTING 0 
FOR STORAGE AND PICK-UP BY CITY FORCES. PRO VIDE A z 
MINIMUM OF THIRTY {30) DA YS NOTICE TO THE 

...J DIVISION OF TRAFFIC ENGINEERING PRIOR TO THE 
FINAL TRAFFIC SIGN INSTALLA TIONS TO ARRANGE FOR <r: 
CITY FORCES TO ERECT THE FINAL STREET NAME SIGNS a: 

UNLESS OTHER WISE NOTED ON THE PLANS. PA YMENT w 

FOR THE ABOVE WORK SHALL BE INCLUDED IN THE LUMP z 

SUM PRICE FOR ITEM 614 MAINTENANCE OF TRAFFIC. w 
� 

SIGNS 
...J 

ITEM 630 - SIGN ERECTED, FLA T SHEET, AS PER PLAN 0 

THE SIGNS THA T ARE TO BE ERECTED ON PIKE STREET, a: 

L YTLE STREET, AND EAST FOURTH STREET ARE TO BE 1-

CONSTRUCTED PER ITEM 630 EXCEPT FOR THE z 

FOLLOWING CHANGES AS NOTED BELOW: 0 
(.) 

CURB CONTROL (PARKING) SIGN ERECTION. 
MOUNT ALL CURB CONTROL SIGNS A T  A 45 DEGREE (.) 

-

ANGLE FROM THE CURB EXCEPT FOR CITY #34 {STREET LL 
CLEANING) AND CITY #133 (SNOW EMERGENCY) SIGNS. LL 
MOUNT ALL OTHER SIGNS A T  A 90 DEGREE ANGLE FROM <r: 
THE CURB {PERPENDICULAR). SEE CITY STANDARD a: 
DRA WINGS ES-6-1 AND ES-6-2 FOR SIGN MOUNTING 1-
AND POST INSTALLA TION DETAILS. 

SIGN SUPPORT ASSEMBLIES 

ITEM 630 - SIGN SUPPORT ASSEMBL Y, POLE MOUNTED. 
AS PER PLAN 
THE SIGN SUPPORT ASSEMBLIES, POLE MOUNTED, ON 
PIKE STREET, L YTLE STREET, AND EAST FOURTH STREET 
ARE TO BE CONSTRUCTED PER ITEM 630 EXCEPT FOR 
THE FOLLOWING CHANGES AS NOTED BELOW: 

PARKING METER/POST ERECTION. PARKING METER 
HEADS SHALL BE REMOVED AND INSTALLED BY CITY 
FORCES ONL Y AS DIRECTED BY THE ENGINEER. DO NOT 
REMOVE ANY METER POSTS UNTIL CITY FORCES HA VE 'll:t 
REMOVED THE METER HEADS. SEE PLANS OR CITY M 

0 

STANDARD DRA WING ES-6-2 FOR SIGN MOUNTING AND ,.. 
POST SPEC/FICA TIONS AND INSTALLA TION I ,.. 
REQUIREMENTS. too-

I 

POLE MOUNTED SIGN ERECTION. MEET THE ::2: 
REQUIREMENTS OF ITEM 630 INCLUDING THE <r: 
EXCEPTIONS SHOWN ON CITY STANDARD DRA WING ES- ::I: 
6-1 FOR THE POLE MOUNTED SIGN SUPPORT ASSEMBL Y. 
INCLUDE IN THE UNIT BID PRICE THE NECESSAR Y  
LABOR, BRACKETS, BANDING, HARDWARE AND 
EQUIPMENT TO MOUNT EA CH ASSEMBL Y. 
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SL-1 

CW-1 

SL-2 

CL-1 

SL-3 

CW-2 

LL-1 

CW-3 

ITEM NO. 

LOCATION STATIO N  S I D E  

FROM TO 
LYTLE STREET 

1 4+02.25 1 4+02.25 BOTH 

1 4+06.25 1 4+ 1 4.25 BOTH 

PIKE STREET 

0 1 + 1 2.71  0 1 + 1 2.71  BOTH 

0 1 + 1 2.71  02+69.65 RT 

03+ 1 1 .84 04+05.20 RT 

04+05.20 04+05.20 RT 

04+ 1 6.35 04+24.35 BOTH 

EAST FOURTH STREET 

06+00.00 07+50 .00 CENTER 

08+34.00 08+42.00 BOTH 

TOTALS CARRI E D  TO G E N E RAL S U M MARY 

642 642 642 642 
0 0.. 
_j :;;:: 

w 0::: u 
_J 
CD 
=> 0 w 
Cl z 

� o �  w :::i 
u.i ::i s  � � 
� 0 0 _j _J 

LE N GTH C/) _J  <( 
_J . .  _J 0.. s w w w  0 (/) z z >- I- (/) 
<( :::i � (/) 0 _J 0::: 0::: (.) w 

I-
z 
w 
(.) 

FT M I LE M I LE FT FT 

1 8 .00 1 8  
> 

44.59 45 
a: 

1 7 .50 1 8  <C 

1 56.94 0 .03 :::2: 
93.36 0 .02 :::2: 
1 2 .00 1 2  � 
6 1 .50 62 U) 

m 
1 50.00 0.03 � 
1 1 2 .00 1 1 2  U) 

<!' 
z 
-

� 
a: 
<C 

:::2: 

1-
z 
w 

� 
w 
> 
<C 
0.. 

'll:t 
M 

0 

,.. 
I 

,.. 
too-

I 

::2: 
<C 
::I: 

0.03 0 .05 48 2 1 9  @ 5 



ITEM NO. 

0 z 0 z w u STATIO N  I- z LOCATIO N  w w w a: I w 
(f) u.. w a: 

FRO M TO 
168 EY-1 I . R.-71 NORTHBOU N D  1 1 4+50.00 1 29+00.00 

168 EW-1 I . R.-71 NORTHBOUND 1 1 4+50.00 1 27+1 0.00 

168 LL-1 I . R.-71 NORTHBOUND 1 1 4+50.00 1 29+00.00 

168 LL-2 I . R.-71 NORTHBOU N D  1 27+ 1 0.00 1 29+00.00 

168 CY-1 I . R.-71 NORTHBOU N D  1 27+ 1 0.00 1 29+00.00 

168 CW-1 I . R.-71 NORTHBOUND 1 27+ 1 0.00 1 29+00.00 

169 EY-5 I . R.-71 NORTHBOUND 1 29+00.00 1 38+00.00 

169 EW-5 I . R.-71 NORTHBOUND 1 29+00.00 1 38+00.00 

169 LL-4 I . R.-71 NORTHBOU N D  1 29+00.00 1 38+00.00 

169 LL-5 I . R.-71 NORTHBOUND 1 29+00.00 1 38+00.00 

169 CY-4 I . R.-71 NORTHBOUND 1 29+00.00 1 35+68.00 

169 CW-4 I . R.-71 NORTHBOUND 1 29+00.00 1 35+94 .00 

170  EY-8 I . R.-71 NORTHBOUND 1 38+00.00 

170  EW-8 I . R.-71 NORTHBOUND 1 38+00.00 

170  LL-7 I . R.-71 NORTHBOUND 1 38+00.00 

170  LL-8 I . R.-71 NORTHBOUND 1 38+00.00 

168 EY-4 I . R.-71 SOUTHBOUND 1 1 9+50.00 1 27+00.00 

168 EW-4 I . R.-71 SOUTHBOUND 1 1 9+50.00 1 27+00.00 

168 LL-3 I . R.-71 SOUTHBOUND 1 1 9+50.00 1 27+00.00 

168 CY-3 I . R.-71 SOUTHBOUND 1 25+42.00 1 27+00.00 

168 CW-3 I . R.-71 SOUTHBOUND 1 25+42.00 1 27+00.00 

168 RUMBLE I . R.-71 SOUTHBOUND 1 26+50.00 

169 EY-7 I . R.-71 SOUTHBOUND 1 27+00.00 1 34+75.00 
0 
['-- 169 EW-7 I . R.-71 SOUTHBOUND 1 27+00.00 

;! 169 LL-6 I . R.-71 SOUTHBOUND 1 27+00.00 
cD 
z 
>-

169 CY-6 I . R.-71 SOUTHBOUND 1 27+00.00 1 33+54 .00 
I 169 CW-6 I . R.-71 SOUTHBOUND 1 27+00.00 1 33+29.00 

169 RUMBLE I . R.-71 SOUTHBOUND 1 27+50.00 
::2 
Q_ 169 RUMBLE I . R.-71 SOUTHBOUND 1 28+75.00 

%l 169 RUMBLE I . R.-71 SOUTHBOUND 1 29+50.00 

S:! 169 RUMBLE I . R.-71 SOUTHBOUND 1 30+75.00 
.q- 169 CH-2 I . R.-71 SOUTHBOUND 1 34+75.00 
.q- 169 CM-1 I . R.-71 SOUTHBOUND 
CJ 
'� ', 170 EY-9 I . R.-71 SOUTHBOUND 
.q-
N 170  EW-9 I . R.-71 SOUTHBOUND 
" 
S2 170 LL-9 I . R.-71 SOUTHBOUND 

170 CH-3 I . R.-71 SOUTHBOUND 

c 170  CH-4 I . R.-71 SOUTHBOUND 
0' 0 v 

.q-
0 

170  CM-2 I . R.-71 SOUTHBOUND 

170 LL-1 0 I . R.-71 SOUTHBOUND 
0 
(}) 
I-
co 
<.D 168 EY-2 SECOND STREET RAMP 1 3565+00.00 1 3568+52 .00 
c� 
r-' 168 EW-2 SECOND STREET RAMP 1 3565+00.00 1 29+00 ( I .R.-71 NB) 
co 
/ 
ID 
("] 
,, 168 EY-3 RAMP E 1 27+00 ( I . R.-71 NB) 1 29+00 ( I . R.-7 1 NB) 
N r;;; 
E 

168 EW-3 RAMP E 1 27+00 ( I . R.-71 NB) 1 29+00 ( I . R.-71 NB) 

168 CY-2 RAMP E 1 27+ 1 0  ( I . R.-71 NB) 1 29+00 ( I . R.-71 NB) 
v 
/ 

C) 0 
,, 
;! 
'g 

168 CW-2 RAMP E 1 27+ 1 0  ( I . R.-71 NB) 1 29+00 ( I .R.-71 NB) 

169 EY-6 RAMP E 1 29+00 ( I . R.-71 NB) 1 38+00 ( I .R.-7 1 NB) 

169 EW-6 RAMP E 1 29+00 ( I . R.-71 NB) 1 36+66 ( I . R.-71 NB) 

i7 169 CY-5 RAMP E 1 29+00 ( I . R.-71 NB) 1 35+64 ( I .R.-71 NB) 
::::: 0 169 CW-5 RAMP E 1 29+00 ( I . R.-71 NB) 1 35+50 ( I . R.-71 NB) 
c 
2 
X 
Q) 

169 RUMBLE RAMP E 1 29+50 ( I . R.-71 NB) 

169 RUMBLE RAMP E 1 30+50 ( I . R.-71 NB) 
/ 

E 169 WP-1 RAMP E 1 3 1 +00 ( I . R.-71 NB) 

� 169 RUMBLE RAMP E 1 3 1 +50 ( I . R.-71 NB) 
/ 
0 169 WP-2 RAMP E 1 3 1 +85 ( I . R.-71 NB) 
c 

-"" 169 RUMBLE RAMP E 1 33+50 ( I . R.-71 NB) 
0 
5 

169 CH-1  RAMP E 1 36+66 ( I . R.-71 NB) 1 38+00 ( I .R.-71 NB) 
5 
Q_ 

/ TOTALS CARRI E D  TO G E N E RAL S U M MARY 

621 

(/) 
< 

0 
I-I 
3': z  - < 0:: -1 

LE NGTH o c... 
SI D E  1-- o:: U UJ � c... LL 

UJ 
0:: 
2 
IJ... 
0:: 

FT EACH 

BOTH 1 450 

RIGHT 1 260 

RIGHT 1 450 1 3  

RIGHT 1 90 3 

RIGHT 1 90 

RIGHT 1 90 

RIGHT 900 

RIGHT 900 

RIGHT 900 9 

RIGHT 900 9 

RIGHT 668 

RIGHT 694 

RIGHT 250 

RIGHT 250 

RIGHT 250 3 

RIGHT 250 3 

LEFT 750 

LEFT 750 

LEFT 750 7 

LEFT 1 58 

LEFT 1 58 

LEFT 

LEFT 775 

LEFT 900 

LEFT 900 9 

LEFT 654 

LEFT 629 

LEFT 

LEFT 

LEFT 

LEFT 

LEFT 1 35 

1 07 

891 

891 

891 8 

6 1 9  

379 

1 34 

272 3 

LEFT 352 

RIGHT 730 

LEFT 200 

LEFT 200 

LEFT 1 90 

LEFT 1 90 

LEFT 900 

LEFT 766 

LEFT 664 

LEFT 650 

LEFT 

LEFT 

LEFT 

LEFT 

LEFT 

LEFT 

LEFT 1 34 

67 

621 

-
UJ 
!::: z I < s _.  - c... 
O:: o:: 
O UJ  
I- C... u (/) 
� < 
LL _.....::. 
UJ O  
O:: UJ 
2 0:: 
IJ... 
0:: 

EACH 

4 

1 6  

1 0  

4 

34 

1 06 

62 1 

-
3': 
9 z  _J < UJ -1  
>- c... 

� 0:: 
O UJ 
1-- IJ... U (f)  
UJ < 
_J -
LL � 
UJ O 
0:: � 
2 IJ... 
0:: 

EACH 

5 

5 

642 642 644 644 644 644 

§' w §' <'.I 
I- 0 w 
I _J I- 0 

_. I _. ui � UJ _J z c � UJ (o ::::i c UJ
-

(9 (9 z (9 (o � z (o z :;;;:::: ui _J :;;;:::: UJ
- E;l 0:: 0:: z UJ _J < < ::::i � z UJ 2 _. < 2 z UJ _J Cil co (9 UJ z 0:: 0 (9 < ::> 0:: UJ 0 I u ::> UJ u u 

FT FT M I LE M I LE M I LE FT 

0 .27 

0.24 

0.27 

0.04 

1 90 

1 90 

0 . 1 7  

0 . 1 7  

0 . 1 7  

0 . 1 7  
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ITEM NO. 630 630 

� � 
O::: z O::: z 0 <( 0 <( O... _J O... _J 

0 O... o... O... o... =:l o::: =:l o::: z (J) w  (J) w  0 w O o... O o... z w (J) w (J) u I- z SIZE ( I N C H ES)  !z <C !z <C 
LOCATION STATION SI D E  CODE D ESCRI PTION 6 �  6 �  w w w c:r:. 2 0  2 0  I w 0 0... o o... (.f) u.. z N z (Y)  w 6 6  6 6  c:r:. o::: Z o::: Z 

(9 (9 
WI DTH H EIGHT FT FT 

171 S-1 LYTLE STREET 1 2+24.40 LT R7-1 NO PARKING 1 2  1 8  1 1 .4 

171 S-2 LYTLE STREET 1 2+40.86 RT R7-1 NO PARKING 1 2  1 8  

171 S-3 LYTLE STREET 1 3+20.85 RT R7-1 NO PARKING 1 2  1 8  

171 S-4 LYTLE STREET 1 3+73.37 RT R7-1 NO PARKING 1 2  1 8  1 1 .4 

171 S-5 LYTLE STREET 1 3+73.37 RT R7-SPECIAL NO PARKING 1 2  1 8  

171 S-6 LYTLE STREET 1 4+01 .91  LT R6-2R ONE WAY 24 30 1 2.3  

17 1  S-7 LYTLE STREET 1 4+0 1 .91  LT R6-2L ONE WAY 24 30 

171 S-8 LYTLE STREET 1 4+02.25 RT R1 -1 STOP SIGN 36 36 1 2.8 

171 S-9 LYTLE STREET 1 4+02.25 RT R5-1 DO NOT ENTER 30 30 

171 S-1 0 LYTLE STREET 1 4+03.83 RT R1 -1 STOP SIGN 

171 S-1 1 LYTLE STREET 1 4+03.83 RT R5-1 DO NOT ENTER 

171 S- 1 2  LYTLE STREET 1 4+ 1 5.67 RT D3-1 STREET NAME SIGN 36 1 2  

171 S-1 3 LYTLE STREET 1 4+ 1 5.67 RT D3-1 STREET NAME SIGN 36 1 2  

171 S-1 4  PIKE STREET 03+48.52 LT R7-1 NO PARKING 1 2  1 8  1 1 .4 

171 S-1 5 PIKE STREET 04+08.56 LT W1 1 -2 PED X-ING 30 30 1 4. 1  

171 S-1 6 PIKE STREET 04+08.56 LT W1 6-7PR ARROW 24 1 2  

171 S-1 7 PIKE STREET 04+08.56 LT W1 1 -2 PED X-I NG 30 30 

171 S-1 8 PIKE STREET 04+08.56 LT W1 6-7PL ARROW 24 1 2  

171 S-1 9 PIKE STREET 04+ 1 1 .49 LT W1 1 -2 PED X-I NG 

171 S-20 PIKE STREET 04+ 1 1 .49 LT W1 6-7PR ARROW 

171 S-21 PIKE STREET 04+ 1 1 .49 LT W1 1 -2 PED X-I NG 

171 S-22 PIKE STREET 04+ 1 1 .49 LT W1 6-7PL ARROW 

171 S-23 PIKE STREET 03+63.41 LT SPECIAL PARK SIGN 
0 
I'- 171 S-24 PIKE STREET 03+63.41 LT SPECIAL PARK SIGN 
'T 
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z 
>-

171 S-25 EAST FOURTH STREET 08+ 1 1 .65 RT SPECIAL HEALTH/ FITNESS 1 2  1 8  1 1 .4 
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ITEM NO. 625 630 630 630 630 630 630 630 63 1 631 631 631 63 1 631 63 1 

I- _J z (f) (f) (.) f-- Cil _ z  <( J J ...,: f-- <( z w 
o (J) 52 <C <( f-- 0 w 0:: t/1 t/1 
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z <( O ....J w n:: z o :r: (f) >< <C z  > z 0:: (J) <( (f) <( :::> 52 Cil z 1-- 0 z u 0 z <C ffi <( w W :::� 0 <( w o ....J (f) _J _J � (.) LL (9 O n:: 
SIZE (INCH ES) e> o (9 - ci :r: o  u.. z 6 o c.. <C c_  LL 0 1-- (f) 0 U5 I I-� z LOCATION STATIO N  S I D E  
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� �  
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WI DTH H EIGHT EACH EACH EACH SQ FT SQ FT EACH EACH EACH EACH EACH EACH EACH EACH EACH EACH 

168 OS-1 I . R.-71 NORTH BOUND 1 22+50 RT 2 1 6  96 1 1 1 44 .0  1 44.0 1 -
,.. 

169 SR-1 I . R.-71 SOUTH BOUND 1 34+96 BOTH 1 1 1  1 26 1 1 1 1 1 1 1 1 
....... 

169 SR-2 I . R.-71 SOUTH BOUND 1 34+96 BOTH 1 92 1 80 1 2 1 1 
w 

169 SR-3 I . R.-71 SOUTH BOUND 1 34+96 BOTH 1 44 1 62 1 2 1 1 
1-

169 SR-4 I . R .-71 SOUTH BOUND 1 34+96 BOTH 1 92 1 92 1 2 1 1 
<( 

169 SR-5 I . R.-71 SOUTH BOUND 1 34+96 BOTH 1 44 1 26 1 2 1 1 
1-

169 OS-2A I . R.-71 SOUTH BOUND 1 34+86 BOTH 1 1 1  1 26 1 1 97. 1 97. 1 2 1 (/) 

169 OS-2B I . R.-71 SOUTH BOUND 1 34+86 BOTH 1 92 1 80 240.0 240.0 a: 

169 OS-2C I . R .-71 SOUTH BOUND 1 34+86 BOTH 2 1 6  96 1 44 .0  1 44.0 w 

169 OS-2D I . R.-71 SOUTH BOUND 1 34+86 BOTH 1 44 1 62 1 62.0 1 62.0 1-

169 OS-2E I . R.-71 SOUTH BOUND 1 34+86 BOTH 1 92 1 92 256.0 256.0 z -
169 OS-2F I . R.-71 SOUTH BOUND 1 34+86 BOTH 1 44 1 26 1 26.0 1 26.0 -
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SIGNING L EGEND 

EXISTING GROUND MTD. SIGN SUPPORT 

BACK TO BACK EXISTING GROUND MTD . SIGN SUPPORT 

PROPOSED GROUND MTD . SIGN SUPPORT 

BACK TO BACK PROPOSED GROUND MTD . SIGN SUPPORT 

EXISTING SIGN 

PROPOSED SIGN 

EXISTING SIGN TO BE REMOVED 

EXISTING SIGN TO BE REMOVED AND REERECTED 

EXISTING SIGN TO BE RELOCA TED 

PA VEMEN T MARKING L EGEND 

ITEM 642, CURB MARKING, WHITE 

ITEM 642, CURB MARKING, YELL OW 

ITEM 644, EDGE LINE (WHITEJ, 6// 

ITEM 644, EDGE LINE (YELLOW), 6// 

ITEM 644, LANE LINE, 6// 

ITEM 644, CHANNELIZING LINE, 12// 

ITEM 644, CHEVRON MARKING (WHITEJ 

ITEM 644, WORD ON PA VEMENT, 72// 1 19" 

ITEM 644, TRANSVERSE RUMBLE STRIPS 
- -------

_1 1� 

118 
- - - _:::__- � - -

I 
� 

-------- I 
_ ,\ ( SEE SHEET 169 ' I MA TCH LINE STA .  l \ I \ ' '  \ 

, I \. ' , \ I' , 
\ 

!§. I.R. - 71 SOUTHBOUND � 
"-""' 

CROSS REFERENCES 
SHEET NO. DESCRIPTION 
2 - 3 BENCHMARK AND REFERENCE POINTS 
165 - 16 7 ESTIMA TED QUANTITIES 
81 - 8 7 PLAN AND PROFILES 
179 - 185 ITS PLANS AND DETAILS 
124 -125 WA TER WORK PLANS 
259 - 554 STRUCTURE PLANS 
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� ('\1 fV') � � 
>.2 �' �' () () () 
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a_ a_ a_ 
--J --J --J () () () g: f-_  g: f-_  2:: 
<: -J  <: a:: <: f-.  () , () , a ce (_) C)  (_) �  Cl ,  
(_) �  (_) '  c:. fV'J  L;:: \!? L;:: � --. a  
l( ' l( ' ti:: Lri 
"'{ (()  ""�: (()  "'{ fV') 
2:: � 2:: � 2:: ' J; �  J; �  0) �  

� � � � � � � � �  
V) fV') ' V) fV') ' \rj r---.. o � Cl;) o � Cl;) () � Cl;)' 
a_ - �  a_ . �  a_ . �  � � li)  � � li)  � � li)  Q_ Vj �  Q_ Vj �  Q_ Vj �  f:lQI£S_;_ 

1. CURB MARKINGS ARE LOCA TED ALONG PROPOSED BARRIER AND CURB WITHIN THE LIMITS OF THE TUNNEL . 2. TRANSVERSE RUMBLE STRIPS CONSIST OF PARALLEL 4" WHITE MARKINGS SPACED A T  12" INTERVALS. EACH GROUP OF RUMBLE STRIPS SHALL BE COMPOSED OF 15 MARKINGS. 3. FOR O VERHEAD SIGN DETAILS, SEE SHEET 172 
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CROSS REFERENCES 
SHEET NO . DESCRIPTION 
2 - 3 BENCHMARK AND REFERENCE POINTS 
165 -167 ESTIMA TED QUANTITIES 
81 - 8 7 PLAN AND PROFILES 
179 - 185 ITS PLANS AND DETAILS 
124 - 125 WA TER WORK PLANS 
259 - 554 STRUCTURE PLANS 
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PROPOSED TRAFFIC CONTROL PULL BOX, PB9 STA .  135+67 NB, 3 .52/ L T 725. 08, 181/ 

PROPOSED TRAFFIC CONTROL PULL BOX, PB10 STA .  136+ 70 NB, 3.24' L T 725. 08, 181/ 

1. FOR SIGNING AND PA VEMENT MARKING LEGENDS, SEE SHEET 168 . 2. CURB MARKINGS ARE LOCA TED AL ONG PROPOSED BARRIER AND CURB WITHIN THE LIMITS OF THE TUNNEL . 3 . TRANSVERSE RUMBLE STRIPS CONSIST OF PARALLEL 4/' WHITE MARKINGS SPACED A T  12// INTERVALS. 4 . FOR O VERHEAD SIGN DETAILS, SEE SHEET 172 
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SIGNING L EGEND 

EXISTING GROUND MTD . SIGN SUPPORT 

H BACK TO BACK EXISTING GROUND MTD . SIGN SUPPORT 

PROPOSED GROUND MTD . SIGN SUPPORT 

H BACK TO BACK PROPOSED GROUND MTD . SIGN SUPPORT 
r - -
L _ � EXISTING SIGN 

PROPOSED SIGN 

EXISTING SIGN TO BE REMOVED 

EXISTING SIGN TO BE REMOVED AND REERECTED 

D-1 EXISTING SIGN TO BE RELOCA TED L _ _� 

f£ L YTLE STREET -�. - '; I 
/ �· 

PA VEMEN T MARKING L EGEND ���,-----r� l �� I �¥�'-z; _,'l 
\..___ CZ::' :'[.2j 1' I "- 0Cc " ,- ,"' /; !ft: ""' .J I I @ ITEM 642, STOP LINE. WHITE lw-; � l ";)- <J / 

1 Q I z <[ L I � / ��> I � ITEM 642, CROSSWALK LINE, WHITE (2 � _ ___; � ��� " , 1 Q- "{ \"' � �-------J h @ " 
'� *"o:J -v 1----- I CL ITEM 642, CENTER LINE: SOLID, DOUBLE YELL OW "'a�a / / (\'0 

"---/ c;<'</ \\) I @L \/ / r'O ' I / 
§-. ITEM 642, LANE LINE, 4" � · . x ·J 1 

6 

� , \\ I � 
� NOTES: I I ::::: � 1. SIGNS WILL BE REMOVED AND STORED FOR PICKUP I I < 
co BY THE PARK BOARD . I I VJ ;_;;, 2. THE CONTRACTOR IS TO RELOCA TE THE STREET � 
�� NAME SIGNS PRIOR TO CONSTRUCTION OF THE I I (J 
N SIDEWALK, CURB, AND CURB RAMP. THE � r;;; CONTRACTOR IS TO CONTACT JON CHILDRESS IN I I � � THE DIVISION OF TRAFFIC ENGINEERING A T  /{;;' � 513-352-3729 A MINIMUM OF 7 DA YS PRIOR TO (�;��� " ¥ 1  � 

0 
c 
2 
X 
Q) 

/ 

E 

� 
/ 

REL OCA TION OF THE STREET NAME POSTS TO £}�-'\ . '-COORDINA TE THE TEMPORARY LocA noN. AFTER ""'<· '�""�"" z;:��v------------��L_____J 1 THE STREET NAME POSTS ARE CONSTRUCTED, THE ' �' "a� 
RELOCA TED SIGNS AND POSTS ARE TO BE REMOVED ' ';:0� I AND STORED FOR PICKUP BY CITY FORCES. AFTER � 

1 THE SIDEWALK CONSTRUCTION IS COMPLETE, THE 1 \1 CONTRACTOR IS TO CONTACT THE DIVISION OF --1 TRAFFIC ENGINEERING A T  513-352-3729 TO /,�' 1 ---------------� 
REQUEST INSTALLA TION OF THE STREET NAME /��:v: ' ;

----------

� 

I SIGNS ON THE NEWL Y RELOCA TED POSTS. <-·W''"" < ' ---------------· 
-

INCLUDED IN THE LUMP SUM PRICE FOR '- /,o"'/ </->\ 1 
PA YMENT FOR THE ABO VE WORK SHALL BE �< ��0',_l) \v / 

I ITEM 614 MAINTAINING TRAFFIC. ' E/ Q v IQ' . """ 3. THE SIGN MOUNTING AND POST INSTALLA TION yC)· "'-,'0 . '2 DETAILS ARE PER CITY OF CINCINNA TI STANDARD � ,CJx . � DRA WING ES-6-1 AND ES-6-2. ' 
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jsmithso
Cloud

jsmithso
Cloud

jsmithso
Ellipse

jsmithso
Ellipse

jsmithso
Ellipse

jsmithso
Ellipse

jsmithso
Text Box
Plan items  clouded in Red will be non-performed.Signs S-1 to S-9,Lines SL-1 and CW-1

jsmithso
Cloud

jsmithso
Cloud

jsmithso
Line

jsmithso
Line

jsmithso
Callout
Change CW-2 to piano style with 10 ft. total width

jsmithso
Text Box
RFI #303 Response08-01-17
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f POLE 8 7'-0" 
f POLE 

72'-011 8 8 8 8 8 
/'-;·

I 
n :�:;N1 rr;X I�·-a;:�·-a�P H 

� r- -� 7� r 
4

1�0·:::6' 16'-0' x;·�
: M P

:·-a· f :;:;N n __ 1 2_'-_0" 
�------

.

r_l__ ..... � � -�. - -- - DOW ijf oV•rn - -T uNNEL-!-tL6S ED - � N m- �Sounr -�- - ..... 
---� 

� I · � - - 'R rv e-nnor n- - ��
E
��L��: - � _

oRT H ill-' 'lf :- - - ,_ -(1;-t£ iNhR�f�s � � - -� - - - - -Ttl i nd ----sL - - - - - - - - - - ---,--- - - - - - - - - - - o-ayt o n- - - - Lo _w sJJ JJJe_ - - -r- - � - - - - w PoLE I 

1 L ex i h g t o n '--
1 END FRAME 

9'-Y X 10 '-6" "V K EEP I R I GHT 12'-0" X !0'-6" -j ",_///' . 
/� SENTINEL STREET EX IT .--JL O N LY 

k/8 '-0" X 8 '-0" f SIGN :: KEEP L EFT I I 9'' �540 10 ��Wr �/!;� 1 6- 18 ·-o· - � �2��:� =J r  �61!g!f -
� s : (� _ - - � _ _ _  / 

25. 5' POLE 1 
END FRAME I 

525'60 15'-1(}(611 6'-57(6 11 IP_ I.R . - 7! 58 18'-IYB " 12'-0" 12'-0" I 

(2J FLASHER CONTROLLERS 11 ONE ON EACH POLE ____,\ 1 
'-' 17.06' ACTUAL CLEAR �'1t I 

17 .00' MIN. CLEAR : I.R . - 71 58 RAMP E TO I R 71 58 I.R . - 71 58 1 �D S�T � � � ) /+521_ 44 u t{JJP- ::ANNE�Z�NG �!�£-� - - - - U - - - - - " - - - - � - -· - - - - - ... -
�2� . 62-� 11 _j 

'-- ,/ _ �-::_,- - - - - - - - - - - - �':::-,- - - - 522. 15 --/' \'',, \� l l \ '� EDGE LINE (YELL OW) \\ -CHANNELIZING LINE \ � LANE LINE \ -EDGE LINE (WHITEJ 2.5' X 12' DEEP \ \ \ \ FOUNDA TION �',,IT �521. 46 '- 521 .59 OVERHEAD SIGN SUPPORT \- 522.36 '--- 522 . 49 

fP_ I- 71 NB 
6'-6% " 12'-011 

� STA .  134+86 I.R. - 71 SOUTHBOUND � TC-15. 115, 8 7'-011 SPAN TOTAL SIGN AREA = 1026 S.F. WITH FLASHING WARNING BEACONS 

18'-0" 
2'-0" 7'-011 7'-0" 2'-0" ·I _n T u N N E-3 CLOs E·i- - ' 18'-o· x 8'-o" � DO N O� ENT ER 9 

co WH EN F LA S H I N G  C:O 1- - - - - - - - � - - - - - - - i 
10 '-0" [ SIGN 

17. 13' ACTUAL CLEAR 
26' POLE 17 .00' MIN. CLEAR 

!§_ SECOND ST. RAMP 
11'-8% II 5'-3%" 5'-3%11 10'-2'h II r 76'-0'}{6 11 

FLASHER I ! CONTROLLER �I "" . � I SECOND ST. RAMP �\ I TO Iif71 NB 
Cl 

I.R. - 71 NB I.�! NB 513 .94 � � 
� I - - - - ) : u U 513 ·30�"' :( "lr) - - - - - -1'- - - - - - - - -- - - - -��-EDGE LINE (WHITEJ 

I'J _ _ _ _ _ _ _ _ _ -� _ _ _ _ _ _ _ _  _:_� �'� 1- 1\
\
- \�-EDGE LINE (YELLOW) \\ 

I 1-- - - - - - �::::: - -EDGELI;i
- - �< \�_EDGE LINE �TI \_ 514 .60 '--- 515 . 40 \_516.4 1 I I \ '----- (YELLOWJ \ � LANE LINE \ (WHITEJ 

I I  \ \ \ 
u \� 511. 75 \__ 512. 70 \___ 513 .06 "' 

"","-� 3' X 11' DEEP FOUNDA TION 

OVERHEAD SIGN SUPPORT � *STA . 122+50 I.R . - 71 NORTHBOUND � TC-9 .30, DESIGN 4 TOTAL SIGN AREA = !44 S.F. WITH FLASHING WARNING BEACONS 
*SIGN FACE ROTA TED 2°30'00" 

t:JQI£5;_ 
7. FOR ESTIMA TED QUANTITIES, SEE SHEET 167 
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EXISTING FENCE 
TO BE REMOVED/RESET 

EXISTING RAILING 
TO BE REMOVED/RESET -----._ 

PORTION OF BARRIER 

, .. I ' 
� 

I 

TO BE REMOVED � 
SENTINEL ST . 

FORM TO MA TCH 
EX . WALL SHAPE 

' --

• 
C) 

I ' 
t.n 

1 I CUT LINE 

:� EX . RETAINING WALL 

+-------,/'-----L_� EX . STONE FACING 

SEC TION A -A 
fREMOVALJ 

I' -10'/4 ":t 

f 12'/z " DIA . BOLT CIRCLE 

.,---- 1'/z "x54" ANCHOR BOL TS 
AS PER STD . CONSTR . 
DWG . TC -15 . 115 rTYP . J  

SENTINEL ST . � = = = = T-&fl::===tt:.--, -----� 

R501 DOWEL AND R502 rTYP . J  -� 

R[JNFORCEMENT 
AS PER STD . CONSTR . 
DWG .  TC -21 . 10 

I I  I I  
I I  I I · 
I I  I I  

J 

• 
C) 

I ' 

:----- EX . STONE FACING 

""------ R501 DOWEL 

SEC TION A -A 
fPROPOSEDJ 

¢ PROP . SIGN TRUSS 

i (JR -71 fSBJ STA . 134 +86J 

10' -0" 

¢ EXIST . SIGN TRUSS 
fiR -71 fSBJ S TA . 134 +96J 

EXISTING RAILING 
TO BE 

� EXISTING SIGN 
TO BE REMOVED 

REMO VED/R£5£ T 
5' -0" 5' -0" 

r+ A 
= = = = = = = = ;::::; Z/L D Z/L D ZD b- ZD D Z D D Z D Z:  = 

CUT LINE v 
I I 
I I 

_ _ _ _ _  J 

,::r-
1 I 
I I 

= = = = = = = = .=..t' Z � L/ Z � Z::./ Z � J:::::/ :Z � Z::/ :Z � Z:/ :Z ..Q' Z:  = _ = = = = = J 

CUT LINE 

() ()  
l::::l l::::l 
-- --
C) C) 
t.n t.n  Ct:: Ct:: 

I I 
""" """ 

- - - - - - -

- - - - - -

1' -0" fTYP . J  

-� - - -

I ' - I 

r -

- - - - - - - - - - - - - - - - - - - - - - -
• 
C) 

I ' 
t.n 

PORTION OF WALL 
TO BE REMOVED 

EL E VA TION 
fREMOVALJ 

f SIGN TRUSS 
I (/R -71 (58) 
i STA . 134 +86J 

10' -0" 

I 
f 12'/z " Df)!. . 
1 

BOLT CI�CL£ f 12'/z , DIA . 

I 3'-3� " i 3'-3� " 
. BOLT 

r 2 i 2 1 CIRCLE 1-- _ 

. I 

n f: A I . 
I 

I n 1 n 
-

I I  I I  I I  I I I  
' " I " 
I I  I I  I I I I 

II II I I  I I  
" " 

d 6 c=!J � 

I 

FORM 
PROPOSED 
BARRIER TO 

-. -.  MATCH EX . -. -.  
0 0 BARRIER SHAPE 0 a 
t.n t.n  t.n t.n  
Ct:: Ct:: Ct:: Ct:: 

I I I I 

IV) IV),��===========::;::====��"' IV) 

1��============���- -

3-R502 fN . F . J  
3 R502 fF . F . J  

I ' --

l. A f- /'-0" rTYP . J  8-R501 DOWELS @ 12" MAX . 
--.. 

. 

4 -R502 fNEAR FACEJ � 
4 -R502 fFAR FAC£J - ....... '--

• 

1'/z "x54" ANCHOR BOL TS 
C) 

I 

AS PER STD . CONSTR . 
' --

DWG . TC-15 . 115 rTYP . J  

IO -R501 DOWELS @ 12" MAX . = 9'-0" E . F .  

EL E VA TION 
fPROPOSEDJ 

MA RK NUMBER L ENG TH WEIGH T 
la.J � 
I-. 

REINFORCING 5 TEEL L IS T  

R501 48 2' -6" 125 STR . 

R502 14 9'-8" 141 STR . 

R503 * 8 2'-6" 20 STR . 

* R503 BARS ARE SMOOTH DOWELS 

NO TES: 

I.  ALL REINFORCING STEEL TO BE EPOXY COATED . 

2 .  SEE SCD TC -21 . 10 AND TC -21 . 50 FOR R[JNFORCING 
STEEL UNLESS OTHERWISE INDICA TED . 

3 .  THE BA R SIZE NUMBER IS SPECIFIED ON THE PL A NS IN THE 
BAR MARK COLUMN . THE FIRST NUMBER WHERE THREE 
NUMBERS ARE USED INDICATES THE BAR SIZE NUMBER . 
R501 IS A NUMBER 5 BAR . BAR DIMENSIONS ARE OUT TO 
OUT UNLESS OTHERWISE INDICATED . R INDICATES INSIDE 
RADIUS UNLESS OTHERWISE NOTED . 

4 .  SEAL ALL NEW CONCRETE SURFACES PER ITEM 512 WITH A 
CLEAR SILANE BASED NON-EPOXY SEALER . 

5 .  SALVAGE ALL OF THE STEEL RAILING THAT W IL L  REQUIRE 
REMOVAL IN ORDER TO INSTALL THE NEW TRUSS, AND 
RE-INSTALL THE RAILING AT THE LOCATIONS DIRECTED BY 
THE CONSTRUCTION PROJECT ENGINEER . 

6.  REMOVE THE EXISTING VANDAL PROTECTION FENCE 
LOCATED AT THE EXISTING SIGN TRUSS AND RE-INSTALL 
TO THE EXISTING LIMITS . IF THE EXISTING FENCE IS 
DAMAGED DURING REMO VA L, PROVIDE ITEM 607 - 6 FT 
STRAIGHT VANDAL PROTECTION FENCE WITH COATED 
FABRIC . 
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TYP I C A L  P O L E  S TR A P P I N G  H A R D WA R E  

VI E W  

S I D E  VI E W  E N D VI E W  

MATERIAL: STAINLESS STEEL 

S I G N  B R A C K E T  

B A N D I N G  S TA N D O F F 
SCALE: FULL 

L .---+---
I 
I 
I 
I 
�-n f �-uL -+-----,1 

� 1 2" � 1 8" 
SIG� 

:___: t'-----''---�+--: =c_Q==+-------r' 
1 �,MIN . 

�AX. 

I I 
I I ,L - - ��-=r"T - - �  'r--t�.:!:.:t---i 
I 
I 
I 
I 
I 
I 
I I 24" X 30" 
I SIGN 
I 
I 
I 
I 
I 
I 
,L - - -Fi=?T't - - �  'r - - t!:Pi.:r---,' 
I I 
I I 
I I 
I I 

P O LE M O U N TI N G  

L . N 11 1 ... 1 
Il l "  I � 11 1 .:" 1  

-
:: l .:- l 

r ltbl 
Il l I 
11 1 "' 1  

� 1 2"x1 � l .:- l 
-t SIGN :: : o : 

11 1 .:- J 
Il l I 
Il l I 

• iFfDJ � " Il l I -
lr

1 .,MI� 1.:- 1  
- 2 M ,, J I ,. ll lolll 

':-J I II : :If 
1 "' 1  

.....___ H 
1 ,:- 1  
I I 
1 .:- 1 
I I 
1 .:- 1 
I I 
1 ,:- 1  

� I I 
1 .:- 1 N I I 
1 ... 1 
I "  I 
I I 
1 "' 1  
I I 
1 .:- 1 
I I 

1--- 1 ,:- 1 
I I 
I I . 1 .:" 1  .., I I 
1 0 1 

0 

0 

24" X 30" 
SIGN 

P O S T  M O U N TI N G  

c O N C R  

FASTEN TO 
�
CO� CRETE OR MASONARY 

WALL WITH 1 2 CINCH ANCHORS 
AS REQU IRE . Jt-,..-----.--

. ·� 

·. 4 .  

. � 
. : . . 

. (! : 

L � . . ' . N :::-
- · �  � '0] .. 

r L __ . :" 

� 1 2" X 1 8" : .. 
SIGN 

� .!I 

�t 
4 .. � '0] L __ 

,r·�'�x. 4 . 
� . .  

I .. . 
':-J �-----------] "" 1--- L:>  _________  :>_ .. 

: 
4� 

.. 
. .  ' 4  

: 
.. .. 

� 24" X 30" · A  .. 4 
N 

SIGN ... 
o4 

. . � .. 
o4 " �-----------] . 

l---- L:> _________  :>_ . . � .. . . · .1  .., 
�· 

;i 

, . 
� .. � . .. 

E TE O R  M A S O N A R Y  .. 

N OTES 

@BRACKET FOR ANGLED SIGN POST OR WALL (SEE l'fBll SHALL BE 
1 /4"x1"x6" LOW CARBON STEEL BENT 0 CENTER TO"'EITHER 45' OR 90' 
AS REQUIRED. 

@BRACKET FOR ANGLED SIGN GREATER THAN 1 2" IN WIDTH SHALL HAVE 
A LENGTH OF AT LEAST 1 /2 OF SIGN WIDTH PLUS THE 3" �OUNTING 
LENGTH BENT AT EITHER 45' OR 90' AS REQUIRED. BRACKET SHALL BE 
1 /4"x1 "x {REQUIRED LENGTH) LOW CARBON STEEL. 

®BOLTS, HEX NUTS & LOCK WASHERS SHALL BE 5/16" )( 1 "  OR 
5/16" x 2-1 /2 " STAINLESS STEEL. FLAT NYLON WASHERS SHALL BE 
5/16" &: USED ON SIGN FACE ONLY . 

Q) POLE STRAPPING SHALL BE 1 /32")(3/4" STAINLESS STEEL WITH 
STAINLESS STEEL CUP; STAINLESS STEEL SIGN BRACKET; 5/16" x 3/4" 
STAINLESS STEEL BOLT, HEXNUT &: 5/16" FLAT NYLON WASHER WI-IICH 
SHALL BE USED ON SIGN FACE ONLY. 

@)ALL BRACKETS, ANCHORS, BOLTS, HEX NUTS &: WASHERS SHOWN ARE 
�CADc�E1'1��S 

TH�E
BI� k�t-tA

s
RmE�fD ���C�(�E �P�

LQcA�N�PING 

@SIGN SIZES SHOWN ARE TYPICAL & SHALL BE THE SIZE AS SHOWN IN 
THE PLANS OR IN THE CITY STANDARD SIGN LISTING. 

@VERTICAL CLEARANCE FROM BOTIO� OF SIGN TO GRADE LINE SHALL 
&!utH

M�����LMB�F /M��ao�T JP�·_
LOW MOUNTED SIGNS (AS NOTED) 

���lfcrt)� I�O�A��Nf} Ffo0� ���l.zM
s�� }� ����P�A� ��*B. BE 

�-9fD
T�R l� �h'(l��� ol'fW ttE�'W�M6.l§ftN

R�tt,�l. 
SO�E SIGNS MAY 

CZ)GENERALLY, ALL PARKING AND/OR LOADING RELATED SIGNS ARE MOUNTED 
0 45' ANGLE WITH THE CURB. ALL OTHER TYPE SIGNS ARE MOUNTED 0 90' 
ANGLE WITH THE CURB. SEE THE PLANS FOR SPECIFIC SIGN ORIENTATION. 

WALL M O U N TI N G  

PAVEMEN T MARKINGS & SIGN I N G  (ES- 6 ) 
SI G N  M OU N TI N G  D ETAI L  

CITY OF CINCINNA Tl 
DEPT. OF TRANSPORTATION & ENGINEERING 

DIV. OF TRAFFIC ENGR. 
S.C.H .  � 9/2/04 UPDATE t-------------------1 
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�
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STANDARD 3 LB./ LIN. FT. GALVANIZED 
CHANNEL POST WITH HOLES 

........ 'N ........ . <0 0 
........ 

....... . ......... "o 
<X> I") ;, ....... 
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CONCR ETE B U R I AL E A R TH B U R I AL 

CD THE CONCRETE SHALL BE POURED INTO THE HOLE OR MOLD, 
THEN THE CHANNEL POST SHALL BE WORKED INTO THE 
CONCRETE TO THE REQUIRED DEPTH. ® THE CHANNEL SHALL BE INSTALLED A MIN. OF 24" FROM 
THE CURB FACE. @ UNLESS OTHERWISE SPECIFIED IN THE PLANS, 
THE 1 0' CHANNEL POST SHALL BE USED FOR A SINGLE 
24" LENGTH SIGN OR SMALLER. 
THE 1 3' CHANNEL POST SHALL BE USED FOR SIGNS WITH 
GREATER THAN 24" LENGTH OR MORE THAN ONE (1 ) SIGN 
ON THE SAME SIDE PER CHANNEL POST. � THE CHANNEL POST SHALL BE POSITIONED AS TO EITHER 45' 
OR 90' DEPENDING ON THE TYPE OF SIGN OR SIGNS TO BE 
I NSTALLED. SEE DRAWING ES-6-1 .  
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2" I .D. X 1 875 WALL 
SEEMLESS GALVAN
IZED STEEL PIPE 
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CONCR E TE B U R I AL E A R TH B U R I AL 

CD THE CONCRETE SHALL BE POURED INTO THE HOLE OR MOLD, 
THEN THE METER POST SHALL BE WORKED INTO THE 
CONCRETE TO THE REQUIRED DEPTH. 

® THE METER POST SHALL BE INSTALLED A MIN. OF 1 8" FROM 
THE CURB FACE. 

P A RK I N G  M ETER POST I N STALLATI ON 

2 1 /2"0.D.x.1 875x2'-o" 
TUBING ASTM A-36 
INSERT WELDED TO 
UPPER TUBE. 

DRILL & TAP (4) 5/1 6"111COUN1ERSUNK 
HOLES FOR (4) 1 /4"-20x1 " F.H.M.B. 

PARKING METER/ SIGN POLE CAP 

EITHER WELDED SIGN 
BRACKET OR 7 /1 6"111 SIGN 
A TIACHMENT HOLES (BOTH SIDES). EXACT LOCA 'nON OF 
BRACKETS OR HOLES 
AND SIGN ORIENTATION 

1 /8" D I A. 

2 1 /2"0.D.x.1875x3 1 /2" 

AS PER PLAN. P A R K I N G  M ETER I S I G N  POLE CAP 

. N ........ 
0 I ;, 

REQU IRED 
PER DESIGN PLAN 

. N ........ 
<X> 

1/2"x3 1/2"x4" STEEL BAR (1 OR 2 AS REQ'D.) 

C H A N N EL P OLE I N STALLATI ON -l 1-

3/8" DIA. 
HOLES 

3 1 /2"± 1 /8" 

END OF POST 

CH A N N EL POST D E TAI L 
3 LB./ LIN.FT. GALVANIZED 

1 7 /8" ::!- 3/32" 

1 "t 1 /8" 
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POST 

EXCEPT AS SHOWN 
IN THESE DETAILS, 
SQUARE SIGN POST 
SHALL MEET THE 
REQUIREMENTS OF 
STATE SPEC. 630 & STATE STANDARD 
CONSTRUCTION DRAWING 
TC-41.20. 

1 0' - 1 3' 2-1 /4" 
-l 1-

D 
0 l 0 
0 
0 
0 3' 
0 J 0 
0 

ANCHOR 
NOTE: 3' FOR SOD, 
1 8" FOR CONCRETE 

TYP I CAL SQU A R E  

/i; FLAT WASHER 

(I LOCKWASHER 

I / 5/1 6" HEX NUT 

- 5/1 6" CORNER BOLT 

D E TA I L  "A"  

2-1 /2" 
-l 1-

D 

m1 G_l 
REINFORCER 

POST 

SI GN POST I N STALLATI ON 

3 1 /2" SCHEDULE 40 
WORK IN FINE SAND 
STEADY POLE. SEAL 
TOP OF SLEEVE WITH 
POLYURETHANE 
SEALANT. 

CLOSED 
SLEEVE 

P A R K I N G  M ETER I SI GN P OLE 

S.C.H. � 3/29/05 

T.E. 3/1 /98 

1 2/09/94 

GRADE LINE 

P A R K I N G  M ETER H OLD ER 

PAVEMEN T  MARK I N GS & SI GN I N G  ES- 6 
C H AN N EL P OST & M ETER POST 

I N STA LLATI ON D E TAI LS 
CITY SPECIFICATIONS 

CITY OF CINCIN NATI 
DEPT. OF TRANSPORTATION & ENGINEERING 

DIV. OF TRAFFIC ENGR. 
UPDATE r-------------------------------� 
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GENERAL 

ANY WORK INVOL VING RELOCA TING OR NEW ITS 
EQUIPMENT (I. E. CCTv, DMS, SFRVD) NEEDS TO BE 
COORDINA TED WITH ODOT OFFICE OF TRAFFIC 
ENGINEERING/ITS SECTION A T  LEAST 10 WORKING DA YS 
PRIOR. THE CONTRA CTOR SHALL SUBMIT TWO (2) 
COMPLETE SETS OF CA TALOG CUT� DIA GRAMS, 
BROCHURES OR OTHER DESCRIPTIVE DA TA FOR THE 
ITEMS THA T THE CONTRACTOR INTENDS TO FURNISH 
FOR THE ITS EQUIPMENT A T  THE PRECONSTRUCT/ON 
MEETING. ONE SET IS FOR THE PROJECT ENGINEER AND 
ONE SET IS TO BE SENT TO THE ODOT OFFICE OF 
TRAFFIC OPERA TIONS, SIGNAL AND ITS SECTION, FOR 
APPROVAL PRIOR TO ANY EQUIPMENT BEING ORDERED. 

UTILITY NOTIFICA TION 

THE OHIO DEPARTMENT OF TRANSPORTA TION HAS 
UTILITY FACILITIES (HIGHWA Y LIGHTING, TRAFFIC 
CONTROL, ITS) WITHIN THE LIMITS OF THIS PROJECT. 

THE CONTRA CTOR ON THIS PROJECT IS REQUIRED TO 
CONTACT ODOT, DISTRICT 8, TRAFFIC DEPARTMENT, 
AND ITS DIRECTL Y SO THA T THE ODOT UTILITIES, 
LOCA TED WITHIN THIS PROJECT, ARE MARKED. THE 
CONTRACTOR SHALL NOTIFY DISTRICT 8, TRAFFIC A T  
513-933-6689, ITS A T  CEN. ITS. LAB@DOT. STA TE. OH. U� 
AND THE PROJECT ENGINEER, FOURTEEN (14) CALENDAR 
DA YS IN ADVANCE OF ANY WORI( FOR THE NEED TO 
MARK ODOT OWNED UTILITIES. 

THE ABOVE REQUIREMENTS ARE IN ADDITION TO 
SECTION 105. 07 & 107. 1 6  OF THE CONSTRUCTION AND 
MA TERIAL SPECIFICA TIONS. 

THE CONTRA CTOR SHALL NOTIFY OTHER UTILITIES 
THROUGH OUPS OR DIRECTL Y A MINIMUM OF FORTY
EIGHT (48) HOURS IN ADVANCE OF ANY WORK. THE 
COST FOR THE ABOVE DESCRIBED WORK IS INCIDENTAL 
TO THE OVERALL BID PRICE OF THE PROJECT. 

REMOVAL OF EQUIPMENT I CABLE 

ALL EXISTING TRAFFIC SUR VEILLENCE EQUIPMENT THA T 
IS TO BE REMOVED AS SHOWN IN THE PLANS SHALL BE 
TURNED OVER TO THE ODOT ITS ENGINEER. THE 
CONTRACTOR SHALL SECUREL Y STORE THE EQUIPMENT 
AND CONTA CT THE ODOT ITS ENGINEER 
(CEN.ITS. LAB@DOT. STA TE. OH. US) TO SCHEDULE 
PICKUP. THE ODOT ITS ENGINEER SHALL PRO VIDE THE 
CONTRACTOR WITH WRITTEN DOCUMENTA TION OF ANY 
ITEMS THA T ARE TO BE DISPOSED OF BY THE 
CONTRACTOR. 

ALL FIBER OPTIC CABLE THA T IS REMOVED FROM THE 
PROJECT SHALL BE REMOVED WITH CARE SO AS TO NOT 
DAMA GE THE CABLE DURING REMOVAL THE FIBER SHALL 
BE COILED ON WOODEN REELS AND TURNED OVER TO 
THE ODOT ITS ENGINEER. CARE SHALL BE TAKEN AND 
THE FIBER OPTIC CABLE SHALL BE REMOVED IN SUCH A 
MANNER THA T THE CABLE REMAINS IN THE LONGEST 
COMPLETE SECTIONS AS POSSIBLE. 

BEFORE ANY EQUIPMENT IS REMOVED CONTRA CTOR 
SHALL REVIEW THE ITS DOWNTIME NOTES IN THESE 
PLANS TO ENSURE THA T THEY ARE IN COMPLIANCE WITH 
THE NOTIFICA TION REQUIREMENTS. 

TRACER WIRE 

TRA CER WIRE SHALL BE PHYSICALL Y SECURED DIRECTL Y 
ABOVE THE TOP CONDUIT OF ALL INSTALLED CONDUIT 
RUNS USING WIRE PLASTIC ZIP TIES SPA CED 10 FEET 
APART. TRA CER WIRE SHALL BE NO SMALLER THAN #12 
A WG WIRE. THE WIRE SHALL BE HOPE INSULA TED, 
ORANGE IN COLOR, AND CONSTRUCTED OF COPPER 
CLAD STEEL. APPROXIMA TEL Y 10 FT. OF SLACK OF THE 
TRA CER WIRE SHALL BE LEFT INSIDE THE ADJACENT 
PULL-BOXES CONNECTING THE CONDUIT RUNS. IN 
SITUA TIONS WHERE A TYPE 2 FIBER OPTIC CABLE 
MARKER IS TO BE INSTALLED IN CONJUNCTION WITH 
THE TRACER WIRE, THE TRACER WIRE SHALL BE RUN 
THROUGH THE MARKER AND CONNECTED TO TERMINALS 
A T  THE TOP OF THE MARKER. 

PA YMENT FOR ALL TRA CER WIRE SHALL BE INCLUDED IN 
THE BID ITEM FOR THE FIBER OPTIC CABLE PA Y ITEM. 

RBER OPTIC CABLE MARKERS 

FIBER OPTIC CABLE MARKERS SHALL BE INSTALLED AS 
DIRECTED BY THE ODOT ENGINEER AND/OR A T  EVER Y 
PULLBOX CONTAINING FIBER OPTIC CABLE AND SHALL 
BE ONE (1} OF TWO (2) TYPES: 

• TYPE 1 - COTTMARK 511, FRICK FLEXPOST, OR 
CARSONITE CUR V-FLEX MARKER 

• TYPE 2 - COTT BIGFINK, FRICK TESTPOST, OR 
RHINODOME TEST STA TION 

THE FIBER OPTIC CABLE MARKERS SHALL BE 6 FEET IN 
LENGTH AND SHALL BE SECUREL Y PLACED IN THE 
GROUND A T  A DEPTH OF TWO (2) FEET. CARE SHALL BE 
TAKEN DURING INSTALLA TION NOT TO DAMA GE ANY 
UNDERGROUND CONDUIT IN THE VICINITY. THE 
CONTRACTOR SHALL USE A TYPE 2 MARKER WHEN THE 
PA TH OF THE FIBER CROSSES UNDERNEA TH A ROADWA Y 
AND WHEN CAPABLE SHALL PLACE A MARKER ON BOTH 
SIDES OF THE ROADWA Y  A T  CROSSING. THE 
CONTRACTOR SHALL CONNECT TRACER WIRE TO 
TERMINAL A T  TOP OF TYPE 2 MARKER. TYPE 1 MARKERS 
SHALL ONL Y BE PLACED ON STRAIGHT FIBER RUNS 
BETWEEN PULL -BOXES IN THE SHOULDER AND THE 
CONTRA CTOR SHALL BE LIMITED TO THE USE OF TYPE 1 
MARKERS SO THA T A TYPE 2 MARKER SHALL BE PLACED 
BETWEEN ANY TWO (2) TYPE 1 MARKERS. TYPE 1 
MARKERS SHALL NOT BE PLA CED IN SUCCESSION DOWN 
A FIBER PA TH. 

THE MARKERS SHALL BE ORANGE IN COLOR AND SHALL 
HA VE THE FOLLOWING INFORMA TION LOCA TED ON THE 
UPPER PORTION OF THE MARKER IN A READABLE 
FORMA T: 

WARNING 
CONTA CT OUPS 48 HRS BEFORE DIGGING 

"NAME OF OWNING A GENCY" FIBER OPTIC CABLE 
"OWNING A GENCY CONTA CT #'' 

PA YMENT FOR ALL FIBER OPTIC CABLE MARKERS SHALL 
BE INCLUDED IN THE BID ITEM FOR THE FIBER OPTIC 
CABLE PA Y ITEM. 

ITEM 632E43300: SIGNAL CABLE. MISC. : CA T-6 STP 

THIS ITEM SHALL MEET THE SPECIFICA TIONS AS 
DESCRIBED IN SUPPLEMENTAL SPEC! FICA TION 809 AND 
SHALL BE MEASURED AND PAID FOR A CCORDING TO THE 
CONSTRUCTION AND MA TERIAL SPEC/FICA TIONS ITEM 
632 SIGNAL CABLE. 

ITEM 632E69350: POWER CABLE. MISC. : 2 CONDUCTOR, 
N0. 12 A WG 

FURNISH AND INSTALL ACCORDING TO THE 
CONSTRUCTION AND MA TERIAL SPECIFICA TIONS ITEM 
632 POWER CABLE. 

ITEM 632E90020: REMOVAL OF MISCELLANEOUS TRAFFIC 
SIGNAL ITEM: EXISTING CCTV ASSEMBL Y 

THIS ITEM SHALL INCLUDE REMOVAL OF EXISTING CCTV 
CAMERAS AS WELL AS ALL ASSOCIA TED CONDUIT, 
CABLE, AND JUNCTION BOXES. 

ITEM 632: REMOVAL OF MISCELLANEOUS TRAFFIC 
SIGNAL ITEM: EXISTING CCTV ASSEMBL Y WILL BE PAID 
FOR A T  THE CONTRA CT UNIT PRICE FOR: 

ITEM 632 EACH - REMOVAL OF MISCELLANEOUS TRAFFIC 
SIGNAL ITEM: EXISTING CCTV ASSEMBL Y 

ITEM 632E90400: SIGNAUZA TION. MISC. : SECURITY 
CAMERA UNIT 

SECURITY CAMERAS SHALL BE LOCA TED, ONE EACH, IN 
THE TUNNEL CONTROL ROOM, ELECTRICAL ROOM AND 
FAN PLENUM. CAMERAS SHALL BE PAN/TIL T/ZOOM DOME 
INDOOR UNITS AND SHALL INCLUDE CAMERA UNIT WITH 
COVER, CONDUIT BACK BOX, AND ANY NECESSAR Y  
MOUNTING BRACKETS AND HARDWARE. CAMERA UNITS 
MA Y BE WALL OR CEILING MOUNTED. POWER (NON-POE) 
AND COMMUNICA TION SHALL COME FROM THE TUNNEL 
CONTROL ROOM. 

THE SECURITY CAMERA UNIT WILL BE CAPABLE OF 
INDIVIDUAL OR LOCAL CAMERA SITE CONTROL BY WA Y 
OF A LAPTOP COMPUTER. COMMUNICA TIONS TO THE IP
CAMERA WILL BE ETHERNET I/0 PROTOCOL FOR REMOTE 
COMMUNICA TIONS. THE LOCAL CAMERA CONTROL UNIT 
SHALL BE A UNIT CAPABLE OF PROVIDING PTZ CONTROL 
AND VIDEO LOCALL Y A T  THE TUNNEL CONTROL ROOM. 
THE SECURITY CAMERA UNIT WILL BE COMPA TIBLE WITH 
MILESTONE CORPORA TE MANA GEMENT SOFTWARE. 

THE SECURITY CAMERA UNIT WILL INCLUDE, BUT NOT BE 
LIMITED TO, THE FOLLOWING COMPONENTS AND 
FEA TURES: 

• INDOOR VANDAL RESISTANT 
• VIDEO RESOLUTION 1280 x 960, 1 .3  MEGAPIXEL 
• HDTV 720p, RGB CMOS 1/3" IMA GE SENSOR 
• H. 264 BASELINE AND MAIN PROFILE VIDEO 

COMPRESSION (MPEG-4 PARK 1 0/A VC), MOTION 
JPEG 

• MUL TIPLE, INDIVIDUALL Y CONFIGURABLE VIDEO 
STREAMS IN H. 264 AND MOTION JPEG 

• 3-9 MM, 84-30 DEGREE VIE� F1. 2  LENS 
• I/0 PORTS 
• WIDE DYNAMIC RANGE - D YNAMIC CAPTURE UP 

TO 120dB, COLOR: 0. 5 LUX, F1.2, B/W: 0.08 
L UX, F1. 2  

• 1/192 TO 1/37 SECOND SHUTTER WITH POWER 
LINE FREQUENCY 50 HZ, 1/231 TO 1/44 SECOND 
SHUTTER WITH POWER LINE FREQUENCY 60 HZ 

• 25/30 FRAMES PER SECOND 
• REMOTE BACK FOCUS 
• REMOTE ZOOM, REMOTE FOCUS 
• PAN 360 DEGREES, TILE 160 DEGREES, 

ROTA TION 340 DEGREES 
• TWO- WA Y A UDIO 
• CONFIGURABLE A UDIO COMPRESSION BIT RA TE 
• AUDIO INPUT/OUTPUT, EXTERNAL MICROPHONE 
• VIDEO MOTION DETECTION 
• ACTIVE TAMPERING ALARM 
• VIDEO EVENT TRIGGERS 
• EVENT FILE UPLOAD: FTP, HTTP, NETWORK AND 

EMAIL, NOTIFICA TION VIA EMAIL, HTTP AND TCP 
• PASSWORD PROTECTED 
• COMMUNICA TION CABLE SHALL BE CA T-6 

SECURITY CAMERA UNITS SHALL BE MODEL P3384 FROM 
AXIS COMMUNICA TIONS OR APPROVED EQUAL. 

ADDITIONAL JUNCTION BOXES REQUIRED FOR SECURITY 
CAMERA INSTALLA TION SHALL BE FURNISHED AND 
INSTALLED A CCORDING TO ITEM 625 JUNCTION BOX, 
8"X8''X6'� THE FOLLOWING QUANTITY HAS BEEN 
CARRIED TO THE GENERAL SUMMARY: 

ITEM 625 JUNCTION BOX, 8''X8''X6" - 3 EA CH 

SECURITY CAMERA UNIT WILL BE PAID FOR A T  THE 
CONTRA CT UNIT PRICE FOR: 

ITEM 632 SIGNALIZA TION, MISC. : SECURITY CAMERA 
UNIT - 3 EA CH 
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UEM 809 CCTVIP-CAMERA SYSTEM. TYPE HD WALU 
TUNNEL 

GENERAL DESCRIPTION 

CLOSED CIRCUIT TELEVISION (CCTV) STRUCTURE 
MOUNTED CAMERA ASSEMBL Y, HEREAFTER REFERRED TO 
AS CCTV IP-CAMERA SYSTEM, TYPE HD WALL/TUNNEL, 
SHALL INCLUDE THE CAMERA, MOUNTING BRACKET, 
WALL MOUNT ARM ASSEMBL Y, UN PRESSURIZED 
HOUSING, PTZ UNIT, CAMERA CONTROLLER, LOCAL 
CAMERA CONTROL UNIT, AND ALL MA TERIAL� LABOR, 
WORKMANSHIP, EQUIPMENT, TESTING, 
DOCUMENTA TION, AND INCIDENTAL ITEMS REQUIRED TO 
DELIVER A FULL Y OPERA TIONAL CCTV IP-CAMERA 
SYSTEM, TYPE HD WALL/TUNNEL IN ACCORDANCE WITH 
THESE SPECIAL PRO VISIONS AND THE PLANS. 

THE CONTRA CTOR SHALL SUPPL Y THE FOLLO WING 
SOFTWARE OPTIONS FOR THE MILESTONE CAMERA 
MANAGEMENT SOFTWARE WITH EA CH CAMERA PROVIDED 
AND SHALL PROVIDE ALL LICENSING DOCUMENTA TION 
TO THE ODOT TRAFFIC OPERA TIONS ITS/SIGNALS 
SECTION {2 HARD-COPIES AND 1 ELECTRONIC COPY}: 

• ONE MILESTONE XPROTECT CORPORA TE DEVICE 
CHANNEL PER CAMERA 

• ONE MILESTONE FIVE YEAR PMA FOR XPROTECT 
CORPORA TE DEVICE CHANNEL LICENSE PER 
CAMERA 

FURNISH AND INSTALL ALL EQUPMENT PER ODOT 
SUPPLEMENTAL SPECIFICA TION 809. 05. 

IP-CAMERA ASSEMBL Y ELECTRICAL PROVISIONS 

THE IP-CAMERA ASSEMBL Y WILL BE FURNISHED WITH 
ANY AND ALL EQUIPMENT REQUIRED FOR A FULL Y 
FUNCTIONAL SYSTEM, INCLUDING ALL APPROPRIA TE 
POWER AND COMMUNICA TION CABLES AS DEFINED BY 
THE MANUFA CTURER. THE PO WER CABLES WILL BE 
SIZED TO MEET THE APPLICABLE NA TIONAL ELECTRICAL 
CODE (NEC) REQUIREMENTS. THE COMMUNICA TION 
CABLES FROM THE IP-CAMERA ASSEMBL Y TO THE 
NETWORK COMMUNICA TION DEVICES WILL BE 
APPROPRIA TE FOR THE TECHNOLOGY EMPLOYED (E. G., 
FIBER OPTIC, TWISTED PAIR,) AND WILL MEET THE 
MINIMUM SIZE AND/OR BANDWIDTH REQUIREMENTS 
DEFINED BY THE MANUFACTURER. THE EXTERIOR 
CAMERA CA T-6 STP OR EQUAL COMPOSITE CABLE WILL 
BE OUTDOOR NEC RA TED AND ARMORED. ANY 
COUPLERS NEEDED TO CONNECT THE CCTV CAMERA TO 
THE ARMORED NETWORK CABLE SHALL BE CA TEGOR Y 5 
CER TIFIED, WEA THER- TIGHT, AND SHALL PROVIDE 
STRAIN-RELIEF FOR THE RJ45 CONNECTORS. 

ALL DEVICES SUPPLIED AS SYSTEM COMPONENTS WILL 
ACCEPT, AS A PRIMARY POWER SOURCE, OF 120 VOL TS 
AL TERNA TING CURRENT {VAC)/60 HERTZ {HZ) INPUT, 
EXCLUDING CAMERAS. ANY DEVICE THA T REQUIRES 
SOURCE INPUT OTHER THAN 120 VAC/60 HZ, SUCH AS 
CAMERAS, PTUS, AND HEA TERS/BLOWERS THA T 
OPERA TE A T  24 VOL TS, WILL BE FURNISHED WITH THE 
APPROPRIA TE MEANS OF CONVERSION. 

CCTV ASSEMBL Y, TYPE CONSTRUCTION PROVISIONS 

FURNISH ALL TOOL� EQUIPMENT, MA TERIALS, SUPPLIES, 
AND MANUFACTURED AR TICLES, AND PERFORM ALL 
OPERA TIONS AND EQUIPMENT INTEGRA TION NECESSAR Y  
TO PROVIDE A COMPLETE, FULL Y OPERA TIONAL 
IPCAMERA SITE AS DEPICTED HEREIN, WITHIN THE PLAN 
SET, AND/OR IN THE CONTRA CT. 

PROVIDE THE DEPARTMENT WITH A WRITTEN INVENTOR Y 
BY LOCA TION INCLUDING SERIAL NUMBERS OF ITEMS 
RECEIVED AND THE CONDITION IN WHICH THEY WERE 
RECEIVED. ONCE RECEIVED, THE EQUIPMENT BECOMES 
THE CONTRACTORS RESPONSIBILITY. PROVIDE ALL 
LABOR AND EQUIPMENT NECESSARY TO MOVE 
INVENTOR Y OUT OF THE DESIGNA TED STORA GE FA CILITY 
AND TO TRANSPORT IT TO THE JNSTALLA TJON 
LOCA TION. ALL ITEMS WILL BE INSTALLED IN 
A CCORDANCE WITH THE MANUFA CTURER S 
INSTRUCTIONS OR AS DIRECTED BY THE DEPARTMENT. 
IF IT IS DETERMINED THA T RADIO FREQUENCY 
INTERFERENCE (RFI) IS INDUCING NOISE AND 
DEGRADING THE QUALITY OF THE VIDEO IMAGES BEING 
TRANSMITTED BY THE IP-CAMERA ASSEMBL Y OR ITS 
COMPONENTS, IF REQUIRED BY THE DEPARTMENT, 
FURNISH AND INSTALL FERRITE COILS OR OTHER RADIO 
FREQUENCY (RF) SUPPRESSION DEVICES FOR RFI 
DAMPENING. THIS INSTALLA TION AND THE PLACEMENT 
OF THESE RF SUPPRESSION DEVICES WILL BE AS 
RECOMMENDED BY THE MANUFA CTURER. THE 
FURNISHING AND INSTALLA TION OF THESE DEVICES 
WILL BE AN ANCILLAR Y COST TO THE IP-CAMERA 
ASSEMBL Y PA Y ITEM. 

VENDOR AND MANUAL PROVISIONS 

SUPPL Y A MINIMUM OF TWO DA YS OF TRAINING FOR 
OPERA TIONS AND MAINTENANCE PERSONNEL 
REGARDING ALL FUNCTIONAL, OPERA TIONAL, AND 
MECHANICAL ASPECTS OF THE IP-CAMERA ASSEMBL Y 
AND THE SUPPORTING NETWORK COMMUNICA TION 
DEVICES. 

THE VENDOR SHALL SUPPL Y TO ODOT COPIES OF THE 
COMPUTER SOFTWARE FOR SETU� TESTING, AND 
CONTROL OF THE CCTV LOCALL Y. 

METHOD OF MEASUREMENT 

MEASUREMENT OF CCTV IP-CAMERA SYSTEM, TYPE HD 
WALL/TUNNEL INCLUDES ALL MA TERIALS AND WORK AS 
DESCRIBED WITHIN THIS SECTION THA T LEADS TO A 
COMPLETE INSTALLA TION ACCEPTED BY THE ENGINEER. 

BASIS OF PA YMENT 

COMMUNICA TION MUST BE COMPLETED AND ACCEPTED 
PRIOR TO FINAL PA YMENT OF THIS ITEM. CCTV IP
CAMERA SYSTEM, TYPE HD WALL/TUNNEL WILL BE PAID 
FOR A T  THE CONTRA CT UNIT PRICE FOR: 

ITEM 809 EACH CCTV IP-CAMERA SYSTEM, TYPE HD 
WALL/TUNNEL 

UEM 809 ITS CABINET - GROUND-MOUNTED 

FURNISH AND INSTALL ALL EQUIPMENT PER ODOT 
SUPPLEMENTAL SPECIFICA TION 809. 09. 

1600 DISTRICT 8 fiTS J FIBER OPTIC CABLE GENERAL 
NOTE 

THE FIBER TERMINA TION PANEL ENCLOSURE SHALL 
CONSIST OF A SELF-CONTAINED ENCLOSURE INCLUDING 
LC STYLE FIBER OPTIC CONNECTORS FOR SINGLE-MODE 
AND ST STYLE FIBER OPTIC CONNECTORS FOR MUL TI
MOD£ 

THE CABLE{S) ENTERING THE CABINET SHALL BE 
SECURED TO THE TERMINA TION PANEL VIA AN EXTERNAL 
STRAIN RELIEF BRA CKET. 

THE FIBER TRUNK CABLES SHALL BE PULLED DIRECTL Y 
INTO THE ITS CABINETS. 

THE USE OF SPLICE ENCLOSURES IS PROHIBITED, 
EXCEPT A T  THE DIRECTION/APPROVAL OF THE ODOT 
OFFICE OF TRAFFIC OPERA TIONS. 

1601 FIBER OPTIC SPUCE TRA YS AND ASSOCIA TED 
CABINET WORK 

SPLICE TRA YS SHALL BE ONE OF THE FOLLOWING TYPE� 
OR APPROVED EQUAL: 

MANUFACTURER MODEL PART # 
CORNING UST-024 4A 

3M 2425 8061 061 6874 

3M 2523 8061 0859912 

TE CONNECTIVITY FOSC TYPE A 

TE CONNECTIVITY FOSC TYPE B 

ALL FIBER OPTIC CABLE, BUFFER TUBES, MTP PIGTAILS, 
PA TCH CORDS, AND SPLICE TRA YS SHALL BE INSTALLED 
IN A NEA T AND ORDERLY FASHION AND SECURED TO 
ELIMINA TE AND INTERFERENCE WITH THE REMOVAL, 
REPLACEMENT, OPERA TION, AND MAINTENANCE OF ALL 
OTHER ITEMS LOCA TED IN THE CABINET. 

ALL PERMANENT SPLICING TO BE PERFORMED BASED ON 
FIBER TERMINA TION DRA WINGS FOUND IN PLAN SET. 

ALL OTHER SPECIFICA TIONS INCLUDED IN THE ODOT 
SUPPLEMENTAL SPEC/FICA TIONS SECTION 804 & 904 
SHALL BE ADHERED TO. 

1602 FIBER OPTIC TERMINA TION PANEL 

THE TERMINA TION PANEL SHALL HOUSE ALL FIBER OPTIC 
MTP PIGTAILS, FIBER OPTIC CONNECTORS, FIBER OPTIC 
PA TCH CORDS, AND SPLICE TRA YS. 

TERMINA TION PANELS SHALL BE MOUNTED IN A 
LOCA TION IN GROUND MOUNTED CABINETS SUCH THA T 
THE BOTTOM OF THE PANEL IS 36" FROM THE TOP OF 
THE CABINET RISER OR 48" FROM GROUND LEVEL 

ALL FIBER OPTIC MTP PIGTAILS, FIBER OPTIC 
CONNECTORS, FIBER OPTIC PA TCH CORD� SPLICE 
TRA YS, AND PIGTAIL FUSION SPLICES SHALL BE 
INCIDENTAL TO THE UNIT COST OF THE FIBER OPTIC 
TERMINA TION PANEL THE CONTRACTOR SHALL PROVIDE 
THREE METER PA TCH CORDS OF THE APPROPRIA TE FIBER 
TYPE AND FIBER CONNECTORS IN A QUANTITY THA T IS 
HALF OF THE NUMBER OF FIBER OPTIC CONNECTORS 
A VAILABLE ON THE TERMINA TION PANEL, OR AS 
DIRECTED BY THE ENGINEER. 

ALL OTHER SPEC/FICA TIONS INCLUDED IN THE ODOT 
SUPPLEMENTAL SPEC/FICA TIONS SECTION 804 & 904 
SHALL BE ADHERED TO. 

2200 DOWNTIME FOR US DEVICES 

2200. 0 GENERAL DESCRIPTION 

THE FOLLOWING SPECIFIES THE DURA TION ALLOWED 
FOR OUTA GES COMMUNICA TION AND POWER FOR ITS 
DEVICES LOCA TED THROUGHOUT THE STA TE OF OHIO. 
THE CONTRACTOR SHALL BE REQUIRED TO ABIDE BY 
THESE MAXIMUM DOWNTIMES AND SHALL HA VE 
ADEQUA TE MEANS TO ENSURE THA T ANY NECESSAR Y  
TEMPORAR Y  LINES/DEVICES ARE INSTALLED PRIOR TO 
THE REMOVAL/DE-ENERGIZING OF ANY CABLE TO THE 
SPECIFIED DEVICE. THE ODOT OFFICE OF TRAFFIC 
OPERA TIONS REQUIRES NOTIFICA TION OF ANY OUTAGE 
A MINIMUM OF 7 WORKINGS DA YS IN ADVANCE SO THA T 
ANY ADDITIONAL WORK ON ODOTS PART MA Y BE 
COORDINA TED. NOT/FICA TION SHALL BE EMAILED TO 
CEN. FMS@DOT. STA TE. OH. US. ODOT TRAFFIC 
OPERA TIONS SHALL BE THE SOLE DETERMINING PARTY 
IN DEEMING IF A CIRCUMSTANCE IS UNUSUAL AND 
SHALL BE GRANTED ADDITIONAL DOWNTIME. ALL WORK 
SHALL BE PERFORMED ON THE WEEKEND, UNLESS IT HAS 
BEEN DETERMINED OTHERWISE BY ODOT TRAFFIC 
OPERA TIONS. 
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2200.2 CCTV CAMERAS: 

CCTV CAMERAS SHALL BE LIMITED TO A DOWNTIME OF 
72 HOURS. THE CONTRACTOR SHALL MAKE 
ARRANGEMENTS WHEN HA VING TO RELOCA TE THESE 
DEVICES SO THA T THE NEW INFRASTRUCTURE IS IN 
PLACE BEFORE TAKING THE EXISTING SITE EQUIPMENT 
OFFLINE. 

DISINCENTIVE: $400/DA Y OR $17/HOUR - BEGINNING 
AFTER THE ALLOWABLE DOWNTIME 

2200. 7 FIBER OPTIC CABLE 

ALL FIBER OPTIC CABLE SHALL BE LIMITED TO A 24 
HOUR MAXIMUM DOWNTIME, EXCEPT THE 24 STRAND -

�J SINGLEMODE FIBER OPTIC CABLE LOCA TED IN THE (/) 

DISTRICT 6 REGION ALONG 1-71 (DOWNTOWN TO THE 1-
-

NORTH OUTERBEL T), WHICH SHALL BE LIMITED TO A -

MAXIMUM DOWNTIME OF 12 HOURS. ALL TEMPORAR Y  
FIBER OPTIC CABLE SHALL BE INSTALLED AND READ Y (/) 

FOR SPLICING PRIOR TO ANY EXISTING FIBER OPTIC w 

CABLES ON THE PROJECT BEING SEVERED. THE 1-

CONTRACTOR SHALL BE REQUIRED TO PROVIDE A 0 
TEMPORARY FIBER OPTIC CABLE HA VING THE EXA CT z 

SAME FIBER COUNT AND BUFFER TUBE ORIENTA TION AS 
THE EXISTING, SO AS NOT TO CONFUSE ANY ...J 
MAINTENANCE A CT/VInES THA T MA Y OCCUR DURING <t 

THE CONSTRUCTION PROJECT. ALL FIBERS OF THE c::c 
TEMPORARY CABLE SHALL BE CORE-ALIGNED FUSION w 

SPLICED TO THE LIKE FIBER (BUFFER- TUBE TO BUFFER- z 
u TUB� COLOR TO COLOR) REGARDLESS IF THEY ARE w 
r� <!' ;:!: ACTIVE. 
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DISINCENTIVE: $400/HOUR- BEGINNING AFTER THE 
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ITEM NO. 625 625 625 625 625 625 625 625 625 625 632 632 632 809 809 

w f- Cil o > J J a... �-
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t/1 t/1 
>- � �  - I-_J- w u.. o 

"<<' ..- _J I- (v) Co Co - a... c..:i � 0 w w 
0 1.0 w <(- _>< _>< N <( c..) <C 1- z 0 
.0 

0 
� 0  Co 00 ..- (") (f) O::: <.? a... cn z w Lri w I- Cf) N  N _>< _>< 00 ooz � 1- Z a... >- :::J • I-

r-.... N 1- v  0::: Co 00 0 z � ""':  
c..) i= �  

(f)
t: 1- Z 0 r-.... _J ' <( o::s 0 -0... - :::J O I X- x Lri W I- - 0  

� � �  
<( _J W :::J z � � ::2: 0... 0 0 N � a... i= ....l (J) � z  O::: ....J z o 

REFERENCE _w z � Cil  0 0 r-.... �'- o:: :::J � r:: W <( i'D ::2:  I- ..- ..- Cil Cil � 0::
- ::2: w w � c)  w >< �� <( � s  <( ' t: ....: 0::: <( 0 u_ . .  ::2: o o w -N z z 0 0 <( 0 � o ::2: w <( -w :::J :::::5 I- '  I- a... 0 0 <tO 0 0  z _ I.{)  Cil OJ (f) 0 0:: 0 ....J W (f) (f) :::J :r: 0 0 :::J N � i= i= _J _J <( i= W :::J <e !:= cn Q_ I  !:= o  z z o �'- I 0 0 _J _J (f) z :s o  > ....J <( - w  0:: (/) 0 0 z 0 z z :::J :::J <( � o z 0 <( r:: a... <.? 0 0 0 z :::J :::J a... a... _J (f) a... O ::2: Z  8 �  0 w --, --, a... 

0 W <.?  
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FROM TO FT FT FT FT FT EACH EACH EACH EACH FT FT FT EACH EACH EACH 

SOUTH PORTAL 

168 WARN ING SIGN PB1 7 7 1 7 1 2  

168 PB1 PB2 39 39 1 39 44 
168 PB2 PB3 490 1 495 

18 1  - 182 PB3 J B 1  3 1 4 
18 1  - 182 JB1  JB2 15  1 1 6  

1 8 1  - 182 JB2 JB3 10  1 6 6 

18 1  - 182 JB3 JB4 (CAMERA 1 )  6 1 4 4 1 1 

18 1  - 182 JB2 JB5 96 1 49 96 

18 1  - 182 JB5 JB6 20 1 1 2  1 2  > 18 1  - 182 JB6 JB7 10  1 6 6 a: 18 1  - 182 JB7 JB8 (CAMERA 2)  6 1 4 4 1 1 
<t 18 1  - 182 JB6 JB9 52 1 54 54 :E 18 1  - 182 JB9 JB1 0 32 1 34 34 

18 1  - 182 J B 1 0  PB4 1 4  7 1 7 1 0  24 :E 
18 1  - 182 PB4 PB5 78 39 1 39 1 0  88 ::::) 

1 79  E X  CONTROLLER PB5 1 6  7 7 en 
1 79  PB5 PROP CONTROLLER 1 0  9 9 1 5  56 1 m 

18 1  - 182 PB5 PB6 82 4 1  1 4 1  5 46 ::::) 
18 1  - 182 PB6 J B 1 1 1 2  6 1 6 1 7 en 
18 1  - 182 J B 1 1 JB1 2 20 1 0  1 1 0  1 1 1  

18 1  - 182 J B 1 2  J B 1 3  30 1 1 6  1 6  en 
18 1  - 182 J B 1 3  J B 1 4  1 0  1 6 6 1-
18 1  - 182 JB14 JB15 (CAMERA 1 )  6 1 4 4 1 1 

-
CJ 
r' 

;'!: 
({) 
z M I DTUNNEL 
>-
I- 1 79  CAMERA 1 1 1 

:> 
0_ 1 79  CAMERA 2 1 1 

()) 
I") 
;'!: 179  CAMERA 3 1 1 

<T 

;'!: 
0 
N 
'-._ 
<T NORTH PORTAL 
('J 

S2 180  EX CONTROLLER PROP CONTROLLER 30 1 5  1 5  1 

180  PROP CONTROLLER PB7 12 1 2  1 1 2  5 1  5 1  

180  PB7 PBS 46 46 1 46 1 53 1 53 
c 0 0' 

v 180  PBS JB25 1 8  3 1 3 1 2  1 2  

$2 184 - 185  JB25 JB26 90 1 60 60 
(}) 
I- 184 - 185  J B26 JB27 20 1 1 2  1 2  
co 
<.D 184 185  J B27 J B28 (CAMERA 1 )  6 1 4 4 1 1 
c� 
r-' 184 - 185  J B26 JB29 1 92 1 1 06 1 06 
co 
/ 
({) 

184 - 185  J B29 JB30 8 1 6 6 
('J ,, 
N r;;; 
E 

184 - 185  J B30 JB31 12 1 
'll:t 184 - 185  J B 3 1  PB9 3 1 M 184 - 185  PB9 PB 1 0  1 03 1 0 

v 
/ 

C) 0 ,, 
;'!: 
'g 
i7 ::::: 0 

184 - 185  PB 1 0  OVERHEAD SIGN 7 
,.. 

I 
184 - 185  J B30 JB32 1 2  1 8 8 ,.. 
184 - 185  J B32 JB33 1 0  1 6 6 too-
184 - 185  J B33 J B34 (CAMERA 2) 6 1 4 4 1 1 I 

184 - 185  J B32 JB35 52 1 27 27 :E 
c 
2 
X 
Q) 

184 - 185  JB35 JB36 1 0  1 6 6 <t 
184 - 185  J B36 JB37 1 0  1 6 6 ::I: 

/ 

E 
184 - 185  J B37 J B38 (CAMERA 3) 6 1 4 4 1 1 

� 
/ 
0 
c -"" 
0 
5 
5 
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/ @ TOTALS CARRI E D  TO G E N E RAL S U M MARY 1 553 50 1 1 4 1 95 46 20 1 2  8 2 24 1 702 1 51 0  6 9 2 5 
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SHEET NO . 
2 - 3 
81 - 86 
169 - 170 
178 
18 7 - 251 
4 75 - 484 

CROSS REFERENCES 
DESCRIPTION 

BENCHMARK AND REFERENCE POINTS 
PLAN AND PROFILES 
TRAFFIC CONTROL PLANS 
ESTIMA TED QUANTITIES 
LIGHTING PLANS 
CABLE AND CONDUIT SCHEDULES 
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- - <> 

- _ Q--
4 "  EXIS TING CONDUI T - o--_ o--

( TQ REMA!NJ -��------ - - .o-- _ (rs) - -O: - o-

r C- 712 -:,}!� o-
f2J 1.5" CONDUIT, IL - 72!J '-----'--:___�":_o-- o--725. 04, 12' ---------------------------- -----,.'o-,2' ;;_\ �-- -------------------- -:-_�� ( L - 72 I) ---..__ ------ i! 

( C- 736;::_-------?___1!6 , , . ( C- 737) '-----..___ -----------
(2) 4" MUL TI-CELL CONDUIT, 725.20, 8' � 
(2) 4" MUL TI-CELL CONDUIT, 725 .20, 5' 71 \ 

0- 7Jf/ PROPOSED GROUND MOUNTED ITS CABINET � 0- 73f, \ WORK PAD AND PULL BOX � STA .  125+27, 55. 43' RT --------
(2) 1.5" CONDUIT, 725.04 

(f) 2" CONDUIT, 725.04 SOUTH PORTAL CABINET _,/P
____.
B5 _} (f) 2.5" CONDUIT, 725.04 ;-2 39' EACH ----:! 

<.0 
z 
>
I-

'------� ----- - -
��- -------.:::::: ::::----... 

EXIS TING PUL L ao7 � ---=--

- EXIS TING CC T V  CA .MEHA 
(TO BE REMO VEDJ 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - , 
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(2) 4 "  EX!S TJ/vG CONDUI T 
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l.R. - ?; SOUTHBOUMV TUNNEL 
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TO CONTROL ROOM VIA PENETRA TION #5 
SEE SHEETI244/555I 
C- 715 ,--- /P. I.R. - 71 SOUTHBOUND MID TUNNEL CAMERA 3 L - 724 I STA .  128+ 75, 1. 77' L T  � 

I SEE SHEET I /83/5551 - - � �: �- _ -_ � -_ - -JtiJ- - - �- �- �-_ � ::-:-:-. -

-
_

-_ -_ -_ _  - - - � �UCONTROL ROOM VIA PENETRA TION #9 �----/ IP. I.R. - 71 NORTHBOUND 
_ _ _ _ _ _ 

_ _ _ _ _ _  
-------1- _ _ _ _ _ . _ . - - : : : : : : : : : : : : : - : : : �� :�-� ------ ------ ------ MID TUNNEL CAMERA 2 

SEE SHEETI242/555I ��>-.c:: 
- : _ - - · - � - - - � STA .  130+65, 2.85' L T  -------

OUND RAMP E SEE SHEET I/83/55� -�- -_ : _ I .R · U���pu/t8THIRD STREET -�- _ �: � �: :
_

: : : : : : - -� 
TO CONTROL ROOM � ---�����=__s?� > � �o ·. ··�·_:� ·_:_��·�if--{Jj: VIA PENETRA TION #3 � 
SEE SHEET I242/555I \ \ -

-
- -- --

MID TUNNEL CAMERA 1 STA .  130+90, 49 . 08' RT �--------
SEE SHEET I /83/5551 -------------.... 

\ (F- 705 \L -108) 
\ ..\-------
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l.R . - 7/ SOUTHBOUND TUNNEL 

I.R. - 71 NORTHBOUND TUNNEL 

- - - -- - - -- -

SHEET NO . 
2 - 3  
81 - 86 
769 - 170 
778 
78 7 - 257 
4 75 - 484 

CROSS REFERENCES 
DESCRIPTION 

- - ] - - -51 JOG �� '/tf7-Z 
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BENCHMARK AND REFERENCE POINTS 
PLAN AND PROFILES 
TRAFFIC CONTROL PLANS 
ESTIMA TED QUANTITIES 
LIGHTING PLANS 
CABLE AND CONDUIT SCHEDULES 
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0 
c 

!fl I.R. 71 SOUTHBOUND 
I 

!fl RAMP E !fl I.R. 71 NORTHBOUND 
' 
I �JB6 (4) !.5" CONDUIT, ' I � IB5 JB2 -\ 

-
,F � � � �  � �  � � � � �  � �  � � �  � �  � � � � � � � � � � � � � � � � � � � � ' �  � � � � � � � � � � � � � � � � � ' �  � � � � � � � � � � � � � � � � � ' �  � � � � � �i I j _ _  _r -,� - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -� � _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ --L_i ! I 

SOUTHBOUND (LOOKING NORTH) 
JB/3 ;J: II SOUTH PORTAL _/ : CAMERA 3 : I 

(2) 1.51/ CONDUIT, 725. 04 I : I (f) 21/ CONDUIT, 725.04 _ j  : (/) 2.51/ CONDUIT, 725. 04 I ___t I : 15' EACH : JBll 1 , \ i J812---{ ! \ I i � , - _ _ - � � � � � � i===·- -==- -=--==- -=- -==--=_JJ.,·��..,-... -,���: F'\..Q� 
l _ _  _r -,�� � - - - I L..,....� � J : � � 

�A ---�.r/ , , 
-�::�-T/��- - - - - - - � 

- - - - - - - - - - - t.XJ , TJNI, ,//;N( T!Oiv oox - - - -_;;.� / ' 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

I TO BE REMO VED)
� 

_ __/� ,-- - 1--
-

---. ,-- - - - - - - - - - - - EXIS TING CONDU;;-___//// 'c; ./ 
I I ( TO BE REMO VED) c.:_·; (2) 1 .5" CONDUIT, 725. 04 

(f) 2" CONDUIT, 725. 04 
(!) 2.5" CONDUIT, 725. 04 -

L R . - 7 1  S O U T H B O U N D  - S O U T H  P O R T A L  
/0' EACH 

TO PULL BOX, PB6 _j SEE SHEET 179 

,-- 725. 04, 26' ' u, JB9 I I I \ - f - -- � -�-�=-;;;= �==�=�=-;;;=�-:-;;-= /= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  = = = = = =  = = = = = = =  = = = = = =  = = =�= = = = = = = =� I l l= = =;= = =��==;= - - - - - - �c j_/1 j /r- o/J:/J;,c�:puiT, 
�

E \ _ ! !  1 
I ' r-'"' _j_ n _ _  ,.(_ -� �..--- ' '-- 1 :  I RAMP E �·i 't' NORTHBOUND y :: I (L OOKING NORTH) I 

� (2) 1·5" FLEXIBLE CONDUIT, (LOOKING NORTH) I 
" I 725. 05!, 10 ' I I  

I SOUTH PORTAL I SOUTH PORTAL : : I CAMERA 2 : CAMERA I : : 
I D : D " I 
I + i + I 
I '

" 
: /'� I "� (4) 1.5// CONDUIT, I 1 .5" CONDUIT,___-/'/'/' 

I 725. 04, 1 16' 
-��tL 725. 04, 15' 

� !, ,, __ : :  I I L=t-- -���-=-=::...cc - lL_ - F----=- /1 : I 1 1 '\�·- -\- - - -� - --=-- - - - - - - - - - - - - - - - - - - -�c � r ��-=�--��� =�-�--=� -
�E JBJ �// / i I \t �;�!�Zfouir.

- - - -
� �·:·�:+- - - -=-�-=-�-:�-==-==-��=-�--=-=�-;

�c
���f;;��-�

e
�7- - : -,_:,:

�"
- l 

SEE SHEET 179 ..r 1\_,' 

L R . - 7 1  N O R T H B O U N D  A N D  R A M P  E - S O U T H  P O R T A L  

f::J.QI£S.;_ 
! . FOR SECTION DETAILS, SEE SHEET 182 
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JB9-\ 
·----- -----71-----·------------------------------------------�----------------------------------------------------------------

/""'1 

/ CEILING__/ 

EXIS TING L !CH T!NC 1 
725. 04 

(!} 2" CONDUIT, 725. 04 
(!} 2.5" CONDUIT, 725. 04 15/ EACH 

SOUTH PORTAL�/ i I TO BE REMO VEDJ -----" 

(4} 1.5// CONDUIT, /y 725. 04, 16/ �/ WALL---s 

PROPOSED CONCRETE BARRIER� \ 
TO PULL BOX, PB4 � SEE SHEET 179 \\ 

',.("':::t:==�· 

PROPOSED CONCRETE BARRIER ------\ \\ 

S E C T I O N  A - A 

JB/2 

JB� (4} 1.5// CONDUIT, // 725. 04, 5/ 

JB10 

/ /r-JB6 
--------------------------------�---------------------------------------------------------------- --------::::�-- --- -------1 

I (2) 1.5" CONDUIT 
CEILING___; 725. 04, 3' -------., 

JBB "" 
��""""-, 

hl= = 

DUS TING L IGH TING I 9 I I I TO BE REMO VED) _j 

WALL-s 
EXIS TING CA MERA I 
l TC BE .RE/viO VEDJ __j 

SOUTH PORTAL CAMERA 2 

PROPOSED CONCRETE BARRIER�, 
\,, 

i 1 , ! 
i II , ! ' '{ = �\" n !� DUS TING CONDUI T \'� rTO BE REMO VEDJ \ :, \ i "'-- EXIS TJ/VG JUNC TION BOX \! i TO BE REMO VED) 

\ ! '- EXIS TJNr; CONDUI T 

--��� --- A��---
/.' v 

WALL�/ :: I I I II II 
:�, ! l TC BE .RDviO VEDJ 

! (2J 1.5// CONDUIT -\ CEILING ---s I I ".._ 
: : '�WALL ! \ 

� ""----- SOUTH PORTAL 

(2} 1.5" FLEXIBLE CONDUIT _j 

II II 
� 1JB5 
I 

\ __ SOUTH PORTAL 
- - - - - - - - - - - - - - - - - - - - - - - - - - - : S E C T I O N  D - D  

== == == == == == == == == == == == ==  : 

S E C T I O N  C - C 1. FOR SOUTH PORTAL DETAILS, SEE SHEET 187 2 . CAMERA MOUNTING HEIGHTS SHALL BE DETERMINED BASED ON MAXIMIZING THE FIELD OF VIEW. CAMERAS SHALL BE MOUNTED A T  LEAST AS HIGH AS EXISTING CAMERAS. 

, /'  

1 1�------
11 �-------- EX!S T!NG CONDU! T 

,f ! ( ) U Bt R!cMU VEUJ 
� _ _  j _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

,r "'·�: - -- -- -- -- -- -- -- -- -- -- -- -- --
' ' '- 1 ------�- EXIS TING JUNC T!'JN BOX 
I � I W  BE REA10 VEDJ 

S E C T I O N  B - B 

WALL---s 
PROPOSED CONCRETE BARRIER� \ 

- - - - - - - - - - - - - - - - - - - - - - - - - - - � ' - - - - - - - - - - - - - �: I - - - - - - - - - - - - - -' / 

S E C T I O N  E - E 

I JBI __/ 

I TO PULL BOX, PBJ 1 SEE SHEET 168 
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NOTES: 
MID TUNNEL CAMERA . FOR ADDITIONAL CAMERA DETAILS, SEE SHEETS 775 THROUGH BTN/04 
FLEXIBLE CONDUIT SHALL BE USED FOR CONNECTIONS BETWEEN JUNCTION BOXES AND CAMERAS 
CAMERA JUNCTION BOX, 6"x6//xY (TYP . J 

II 

4 . MID TUNNEL CAMERAS SHALL BE MOUNTED BETWEEN TUNNEL CEILING AND TOP ROW OF LIGHT FIXTURES 
5. DETAIL ABOVE INDICA TES A TYPICAL MOUNTING ARRANGEMENT FOR MID TUNNEL CAMERAS 
6. FOR LIGHTING MOUNTING HEIGHTS, SEE SHEET 18 7 
7. FOR LIGHTING MOUNTING DETAILS, SEE SHEET 238 
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\ \ (6J 1.5" CONDUIT, 725. 04 \J;' SEE SHEET I69 I \ \ ___ (!) 2" CONDUIT, 725.04 
(!) 2.5" CONDUIT, 725. 04 \ 3' EACH 

L TO PULL BOX, PBB SEE SHEET 180 
L R . - 7 1  S O U T H B O U N D , R A M P  E ,  A N D  L R . - 7 1  N O R T H B O U N D  - N O R T H  P O R T A L  

t::J..O.I.E.5.. 

1. FOR SECTION DETAILS, SEE SHEET 185 
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)j 
LXJS !INC ,_!UNC {JON BOX /:1 

( TO BE F?EMO VEDJ ___/ 1 : I I 
EXIS TING CONDUI T //H 

I TO BE REMO vEDJ � i 1 1 
i 1 1 i l 1  i l 1  : I NORTH PORTAL---! 1 : i l 1  ! J I 

EXIS TING CONDUI T /-{" 1 1 
I TO BE REMO vEDJ �/ 

JB25� \ \\ TO PULL BOX, PB8 �� \ SEE SHEET 180 "�"-L_j���� >1 // 

I� (2) 1.5" CONDUIT, 725.04, 3' ------/---------------------- ------------------------------------------;r·-------------

1 JB28 I 
/ CEILING_; 

=Q � \ EXISTING L IGH TING 1 
( TO BE REMO vED! � \ \ \� EXIS TING CA MERA 

( TO BE REicfO VEDJ 

�� NORTH PORTAL CAMERA 1 

! � �fj J:,5;cftfrf'Jj¥:T 7//g:P4 WALL--s 
i (!) 2.5" CONDUIT, 725.04 
i 15' EACH 
! i PROPOSED CONCRETE BARRIER---------------------

� � - - - - - - - - - - - - - - - - - - - - - - - - - - -t;,l'�: == == == == == == == == == == == == == 

r L I I I 
EXIS TING JUNCTION BOX // -

( TO BE RDv10 VEDJ � S E C T I O N  A - A 

I (2) 1.5" FLEXIBLE CONDUIT, 725.051, 5' I /- JB36 /r- (2) 1 .5" CONDUIT, I / / 725 . 04, 5' CEILING� I / / /'---- JB3 7 \ r--- - ------r-----L ------------------------------- ------------------------------------------------�---------
! i 

DaSTJ!vC JUNC TION BOX. �/�� i 
I TO BE R£1v10 VEOJ i/ 1 1  i 

( TO BE RO.fO VEOJ �' i / EXIS TING CONDUI T /V5l: =_.,=f = 

EXIS TING JUNC TION BOX ) ,/ 
r TO BE REMO VEDJ _/ i � v 

EXIS TING CONDUI T _//i 
( TO BE REA10 VEOJ ! 

NORTH PORTAL�-----------
i 

____-; 

(2) 1.5// CONDUIT, 725.04, 3' 

�� \ EXIS TING L iGH TING _)I \\ ( /0 BE REMO VED! 

\_ EXIS TING CA MERt. 
( TO BE REMO VED! 

NORTH PORTAL CAMERA 3 

WALL--s 
PROPOSED CONCRETE BARRIER� 

'\, 

S E C T I O N  C - C 

JB30 

EXIS TING CONDUI T 
( TO BE REMO VEDJ -----.___ 

EXIS TING JUNC TION BOX 
r TC BE REMO VED! _/ 

teXiS I JN(_, CONUUJ I 
( TO BE REMO VED! 

EXIS TING JUNC TION BOX // 
( TO BE REMO VED! ___ / 

/ .5" CONDUIT _/ 
NORTH PORTAL--------

JB31 � \ 
TO PULL BOX, PB9 �� 
SEE SHEET 169 "�" \ 

(4) 1.5// FLEXIBLE CONDUIT, 725.051, 3' 

.------- (2) /.5// CONDUIT, 
--------------

---- 725.04' 3' 
/�JB34 

� � \ EXIS TING L IGH TING I \ ( TO BE REMO VEDJ -\ \_ EXIS TING CA .ME.RA \ r TO BE PEivfO VEDJ 

L NORTH PORTAL CAMERA 2 
EXIS TING CONDUI T 
( TO BE REMO VED! 

WALL--s 
PROPOSED CONCRETE BARRIER� 

'\\ 

S E C T I O N  B - B 

--��-11 
::-------- WALL 

II II II II 
II 
::----------- WALL II II /,I 

WALL-/' :: 

JB29�\ \ 

II II II II II II II u 
CEILING--s 

I (4) 1.5" FLEXIBLE CONDUIT ____/ I I NORTH PORTAL_; 
S E C T I O N  D - D  

JB33 
/� (2) 1.5" CONDUIT 

WALL /-'1 

JB35� 
\ 

I NORTH PORTAL___} 

CEILING--s 
II I I I II II II JB3 7 

;JB36 

\� (2) 1 .5" FLEXIBLE CONDUIT 

S E C T I O N  E - E 

lY..O.IES.;_ 
1. FOR SOUTH PORTAL DETAILS, SEE SHEET 184 2 . FOR CAMERA MOUNTING NO TES, SEE SHEET 182 

f- Cil 
J J 
t/1 t/1 

...J 
<( 
1-
a:: 
0 
c. 

::I: 
1-
a:: 
0 
z 

en 
...J 

<( 
1-
w 
c 

en 
1-

,.. 
I 

,.. 
too-

@ � 



� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

W. W.  FABRIC 0 . 12 SO . IN . 

I T E M  6 2 5  - P U L L  B O X , 7 2 5 . 08 , 3 2 " , A S  P E R  P L A N  

32// ROUND PUL L BOX 
DE TA IL 

1HE;J V Y  DU T Y  SOL ID L ID 
I NEENA H L ID A ND FR.!! ME R - ! 792-HL , I EA S T  c!ORO/, N IRON WORKS L ID A ND FRA ME !4 75;J ' I OR EQUA L (WORD "TRAFFIC" IN L IDJ 

3 2 "  P U L L  B O X  P A D  

3/4 DIA . INSER F-'\ I CCJNCNt 7 E (!;J[) \ 
� 

L ID A ND FRAME 

A SSEMDL Y 

r----' 

A��Q�, "'' 
/ / / 

P L A N  V I E W  

J, GGREG;I TE, NO . 7 OR 8 ,  FOR_/ 
J, MmnvtU/v! OF 6 -INCl-1 DEPTH 

3 2 "  R O U N D  P U L L  B O X  N O T E S : 

' I \f �h· _L 1---Lr 

0��� !C'R5fE. e �0 
///- - �  -I" - 8 " -�--/0 '"----

S E C T I O N  X - X  

! .  /� // CUT OUT 4 WIRES IN THE AREA OF THE REDUCED WALL SECTION. ALSO INCLUDE THE VERTICAL WIRE FOR REMOVAL . 
2. CONCRETE COMP. STRENGTH 4000 PSI MIN. DESIGN 
3. CONCRETE AIR ENTRAINMENT TO BE 6% + I 1/2% 
4. COA TING OF PROTECTIVE ACRYLIC IS TO BE APPLIED TO THE TOP OF 12// OF THE OUTSIDE FACE AND TOTAL INSIDE FACE. 

j_ 
'( 
II 

'( 
I 0<:.IIJS, oj� 

5. LID RING LOAD TRANSFER IS TO BE DISTRIBUTED BY THE USE OF A PREFORMED MOSTIC JOIN MA TERIAL . 
6. EACH PULL BOX SHALL HA VE A DRAIN, INDEPENDENTL Y DRAINING TO A DITCH OR TO A ROADWA Y UNDERDRAIN (SHOWN IN STANDARD CONSTRUCTION ORA WING HL -30 .l/J. 
7. SLOPE THE PROPOSED 4// RACEWA Y (P VC CONDUJTJ TO DRAIN INTO 32// PULL BOX ON EITHER SIDE OF THE FREEWA Y SHOULDER, WHERE APPLICABLE. THE 4// CONDUIT SHALL REMAIN ABO VE THE UNDERDRAIN. 
8. MINIMUM BEND RADIUS OF 4-INCH PVC IS 24 INCHES. 
9 .  CONTRACTOR SHALL INSTALL A PULL BOX PAD AS DETAILED ON THIS PAGE. THE PULL BOX PAD SHALL BE INCIDENTAL TO THIS PA Y ITEM AND WILL NOT BE PAID FOR SEPARA TEL Y. 

� tv-, 

A PPRCX . W T .  � 1 700 L BS .  

__ DRA IN T O  DI TCH OR 
ROA D WA Y UNDERDRA !N 

0 
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l 
/4 " 
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T O P  V I E W  S I D E  V I E W  

CON TRA C TOR SNA L L  MAKE NECESSA R Y  PRO VISIONS TO ENSURE THA T THE L ID A ND H!NG rFF?AME A SSEMBL YJ A RE 
SLCUNL HU OI�L 1-'0U/i!NG' CONCI>!L iL . LXI�AA/S!ON lv!A ILWA L 51/A !.. L tiL 1-'L A CtU Ht ! WLLN L JU A NLj WNG (1 /-?A ivft. 
J, SSEMBL YJ . CON TRA C TOR SHA L L  INSPEC T THE FF?AME A SSEMBL Y FOR .A N Y  DEFICIENCIES A IVD/OR VO!OS PRIOR TO 
POUF?JNG CONCRE TE. A L L  VOJDS SHA L L  BE FIL L ED PRIOR TO POURI!vG PA D .  A L L  DEF1C!ENCJES SHA L L  BE REPOR TED 
TO ODO T PERSO.ii/NEL Oil/ SCENE SO THA T PROMP T CORREC TIONS CI< N BE MA DE. WORKP;J D S,LiA L L  BE SL OPED SO 
THA T .I< L L  SIDES A RE E VEN W!TN THE GROUND . CON TRA C TOR SHA L L  ENSURE THA T A L L  DEBRIS A ND EXCESS 
COil/CRETE IS REivfO VED FF10M THE INSIDE CW THE RING 50 TI-IA T THE L ID CA N BE EASIL Y BE REMO VED A ND 
REPL A CED . 
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ITEM 625 - TUNNEL LIGHTING 

PART 1 - GENERAL 

1. 01 SECTION INCLUDES 
A. REQUIREMENTS FOR THE CONTRACTOR TO PROVIDE: 

1 .  TUNNEL LUMINAIRES WITH LED LAMPS AND DRIVERS. 
2. TUNNEL LIGHTING CONTROL SYSTEM TO BE 

INTEGRA TED INTO THE PROPOSED SCADA SYSTEM. 
3. POLE-MOUNTED PHOTOMETERS. 

B. WORK SHALL INCLUDE SUPPL � INSTALLA TION, TESTING AND 
COMMISSIONING OF A COMPLETE LIGHTING SYSTEM WITHIN 
THE TUNNEL: FIXTURES AND DRIVER� WIRING CONDUCTORS 
AND CONDUITS, JUNCTION AND PULL BOXES, SUPPORTS, 
BRACKETS, PANELBOARDS, LIGHTING CONTROL SYSTEMS 
INCLUDING PHOTOMETERS AND INTEGRA TION WITH THE 
PROPOSED SCADA SYSTEM. 

C. CALCULA TIONS TO VERIFY THA T THE LUMINANCE AND 
UNIFORMITY LEVELS CONFORM TO DESIGN REQUIREMENTS 
AND ARE IN A CCORDANCE WITH ANSI/IES RP-22-11 .  

D. INDEPENDENT LABORA TORY FACTORY PERFORMANCE AND 
FIELD VERIFICA TION TESTING. 

E. SUBMITTAL OF SHOP DRA WINGS, TEST REPORTS, SAMPLES 
AND OTHER ITEMS AS INDICA TED HEREIN. 

1. 02 STANDARDS 

1. 04 

A. AMERICAN NA TIONAL STANDARDS INSTITUTE (ANSI) 
B. AMERICAN SOCIETY FOR TESTING AND MA TERIALS (ASTM} 
C. ILLUMINA TING ENGINEERING SOCIETY (IES) RP-22, STANDARD 

PRACTICE FOR TUNNEL LIGHTING 
D. INTERNA TIONAL ELECTROTECHNICAL COMMISSION (IEC) 
E. NA TIONAL ELECTRICAL MANUFACTURERS ASSOCIA TION 

(NEMA). 
F. NA TIONAL FIRE PROTECTION ASSOCIA TION (NFPA) 

1. 70, NA TIONAL ELECTRICAL COD� 2014. 
2. 70E, STANDARD FOR ELECTRICAL SAFETY IN THE 

WORKPLAC0 2012. 
3. 502, STANDARDS FOR ROAD TUNNELS, BRIDGES, AND 

OTHER LIMITED A CCESS HIGHWA YS, 2014. 
G. UNDERWRITERS' LABORA TORIES, INC. (UL) 

SUBMITTALS 
A. PRODUCT DA TA 
B. SHOP DRA WINGS AND AS BUlL T DRA WINGS: INCLUDE PLANS, 

ELEVA TIONS, SECTIONS, DETAILS AND A TTA CHMENTS TO 
OTHER WORK, WIRING DIAGRAMS 

C. PRO VIDE COMPLETE OPERA TIONS AND MAINTENANCE 
INSTRUCTION MANUALS AND ENGINEERING SER VICES FOR 
INITIAL AND CONTINUING SET-UP OF TUNNEL LIGHTING 
CONTROL SYSTEM, INCLUDING TRAINING OF TUNNEL 
OPERA TION PERSONNEL 

D. PROVIDE OPERA TION AND MAINTENANCE MANUALS FOR THE 
COMPLETE TUNNEL LIGHTING SYSTEM. 

E. INCLUDE PHOTOMETER POLE AND SUPPORT COMPONENT 
CERTIFICA TES SIGNED BY MANUFA CTURERS 

F QUALIFICA TION DA TA FOR QUALIFIED A GENCIES PRO VIDING 
PHOTOMETRIC DA TA FOR LIGHTING FIXTURES. 

G. FIELD QUALITY-CONTROL REPORTS. 
H. WARRANTY: SAMPLE OF SPECIAL WARRANTY. 
I. FURNISH EXTRA MA TERIALS THA T MA TCH PRODUCTS 

INSTALLED AND THA T ARE PACKAGED WITH PROTECTIVE 
COVERING FOR STORAGE AND IDENTIFIED WITH LABELS 
DESCRIBING CONTENTS. 

J. ALL FACTOR Y A CCEPTANCE TESTING AND SITE A CCEPTANCE 
TEST CERTIFICA TES 

K. COMPREHENSIVE LIST OF ALL COMPONENTS 
L RECOMMENDED LIST OF SPARE PARTS 

M. SET OF MANUFA CTURER 'S DESCRIPTIVE LITERA TURE OF ALL 
ELECTRICAL COMPONENTS 

N. UL LISTING 

PART 2 - PRODUCTS - LED LUMINAIRES 

2. 01 GENERAL 
A. LED LUMINAIRE PRODUCTS: SUBJECT TO COMPLIANCE WITH 

REQUIREMENTS, MODEL NUMBERS AS PER TUNNEL LIGHTING 
SCHEDULE: 
1 .  HOLOPHANE. 

a. TYPE ''A " - TUNNELPASS 79W 
b. TYPE 'B" - TUNNELPASS 365W 
c. TYPE "C' - TUNNELPASS 157W 
d. TYPE "D " - TUNNELPASS 365W 
e. TYPE "E" - TUNNELPASS 79W 
f. TYPE "F" - TUNNELPASS 365W 

2. SCHREDER. 
a. TYPE ''A " - FV-32 74W 
b. TYPE 'B" - FV-32 270W 
c. TYPE "C" - FV-32 135W 
d. TYPE "D" - FV-32 270W 
e .  TYPE "E" - FV-32 74W 
f. TYPE "F" - FV-32 270W 

3. KENALL 
a. TYPE ''A " - LUXTRAN L TSI 1 04 W 
b. TYPE 'B" - LUXTRAN L TSI 216W 
c. TYPE "C" - LUXTRAN L TSI 104W 
d. TYPE "D" - LUXTRAN L TSI 31 0W 
e .  TYPE "E" - LUXTRAN L TSI 104 W  
f. TYPE "F" - LUXTRAN L TSI 216W 

4.  OR APPROVED EQUAL 
B. TUNNEL LIGHTING CONTROL PRODUCTS: SUBJECT TO 

COMPLIANCE WITH REQUIREMENTS, 
1.  PLC MUL TIPOINT, INc; EVERETT WA - T51 SERIES 

TUNNEL CONTROLLER. 
2. NYX-HEMERA, QUEBEC CANADA. 

OR APPROVED EQUAL 

2. 02 TUNNEL LUMINAIRES 
A. THIS SECTION IS APPLICABLE TO LED TUNNEL LUMINAIRES. 
B. ALL LUMINAIRES, COMPLETE WITH THE ASSOCIA TED 

COMPONENTS REQUIRED, MUST PROVIDE SAFE OPERA TION 
AND MAINTENANCE. 

C. ALL ASSOCIA TED SUPPORTS, HANGERS, BRA CKETS AND 
FIXINGS NECESSARY TO SUPPORT THE LUMINAIRES. 

D. LUMINAIRES SHALL COMPL Y WITH UL 1598 AND BE LISTED AND 
LABELED FOR INSTALLA TION IN WET LOCA TIONS BY A 
NA TIONALL Y RECOGNIZED TESTING LABORA TOR Y (NRTL} 
ACCEPTABLE TO AUTHORITIES HA VING JURISDICTION. 
LUMINAIRES SHALL BE UL 1598 LISTED FOR THE LOCA TION 
AND APPLICA TION INDICA TED. 

E. LOCA TIONS OF LUMINAIRES ARE SHOWN DIAGRAMMA TICALL Y 
ON THE DRA WINGS; CONTRACTOR TO VERIFY EXACT 
LOCA TIONS AND NOTIFY THE ENGINEER ABOUT FIELD 
CONDITIONS A T  VARIANCE WITH PLANS BEFORE INSTALLA TION 
OF LUMINAIRES. NO OTHER MODIFICA TIONS WILL BE 
CONSIDERED. 

F. THE LUMINAIRES SHALL BE INSTALLED A T  A FIXED HEIGHT 
BELOW THE CEILING LEVEL OF EACH TUNNEL ALLOWING 
SUFFICIENT SPACE FOR MOUNTING HARDWAR� CONDUITS 
AND JUNCTION BOXES. THE CENTERLINE OF EA CH ROW SHALL 
BE INSTALLED A T  THE FOLLOWING DISTANCES BELOW CEILING 
LEVEL: 

G. 

H. 

I. 

J. 

K. 

L. 

M. 

N. 

0. 

P. 

Q. 

R. 

s. 

T. 

1. TOP ROW 2' - 4" 
2. MIDDLE ROW 5' - 6" 
3. BOTTOM ROW 8' - 8" 

MOUNTING HEIGHTS MA Y BE ADJUSTED DEPENDING ON THE 
LUMINAIRE SELECTED, SUBJECT TO ENGINEERS APPRROVAL OF 
A ROADWA Y  LUMINANCE STUDY CARRIED OUT IN COMPLIANCE 
WITH RP-22-11.  
THE LUMINAIRES SHALL HA VE AN INGRESS PROTECTION OF 
IP66 OR BETTER AND BE SUITABLE FOR WET LOCA TIONS (NEMA 
4X). THE LUMINAIRES SHALL BE RA TED TO WITHSTAND THE 
CORROSIVE A TMOSPHERE OF THE ROAD TUNNEL CAUSED BY 
VEHICLE EXHAUST EMISSIONS AND ROAD SAL TS. 
ALL TUNNEL LUMINAIRES SHALL BE FREE OF LIGHT LEAKS AND 
SHALL BE DESIGNED TO PROVIDE SUFFICIENT HEA T 
DISSIPA TION FOR LAMPS AND DRIVERS FOR THE INTENDED 
MOUNTING APPLICA TION AND LOCA TIONS. 
METAL PARTS: FREE OF BURRS AND SHARP CORNERS AND 
EDGES. 
THE HOUSING SHALL BE OF ALUMINUM ALLO Y OR STAINLESS 
STEEL CONSTRUCTION AND SHALL BE DESIGNED TO PREVENT 
A CCUMULA TION OF DIRT AND TO FACILITA TE CLEANING BY THE 
TUNNEL WASHING MACHINE. DURABLE FINISHES SHALL BE 
PROVIDED TO ALL METAL WORK TO RESIST MECHANICAL 
STRESS DUE TO MOISTURE, TRAFFIC EXHAUST FUMES 
THE LUMINAIRE HARDWARE MA TERIAL AND SUPPORT BRACKET 
SHALL BE DESIGNED TO A VOID THE CONTACTS BETWEEN 
DISSIMILAR METALS TO A VOID THE FORMA TION OF 
ELECTROL YTIC CORROSION. NEOPRENE PADS, ISOLA TION 
WASHERS OR GASKETS SHALL BE USED TO SEPARA TE ANY 
DISSIMILAR METALS SUBJECTED TO CORROSION BY GAL VANIC 
ACTION. THIS INCLUDES ANY AND ALL LOCA TIONS WHERE THE 
STAINLESS STEEL HARDWARE MA Y COME INTO CONTACT WITH 
THE ALUMINUM FIXTURE HOUSING. THE SUPPLIER SHALL 
OBTAIN APPROVAL OF THE MOUNTING ARRANGEMENT WITH 
THE ENGINEER. 
FERROUS MOUNTING HARDWARE AND A CCESSORIES SHALL BE 
FINISHED USING EITHER A GAL VANIC OR PHOSPHA TE PRIMER 
AND BAKED PAINT PROCESS, UNLESS OTHERWISE NOTED. 
PLASTIC PAR TS: NO PLASTIC OR MA TERIALS THA T EMIT TOXIC 
SMOKE UNDER FIRE CONDITIONS SHALL BE PERMITTED. 
THE REFLECTOR FIXING SHALL BE ARRANGED FOR QUICK 
ACCESS WITHOUT THE NEED FOR ADDITIONAL HAND TOOLS TO 
ACCESS THE GEAR TRA Y. 
A MECHANISM SHALL BE PROVIDED TO PREVENT THE FRAME 
INAD VER TENTL Y FALLING ON THE ROAD DURING COMPONENT 
REPLACEMENT OR CLEANING. 
LIGHT SHIELDS: METAL BAFFLES, FACTOR Y INSTALLED AND 
FIELD ADJUSTABLE, ARRANGED TO BLOCK LIGHT 
DISTRIBUTION TO INDICA TED PORTION OF NORMALL Y 
ILLUMINA TED AREA OR FIELD. 
GLASS FOR LENSES SHALL BE OF TEMPERED BOROSILICA TE 
ROLLED GLASS, MINIMUM 1/4 INCH THICK UNLESS OTHERWISE 
NOTED. 
LENSES AND REFRACTORS GASKETS: USE HEA T- AND A GING
RESISTANT RESILIENT GASKETS TO SEAL AND CUSHION 
LENSES AND REFRACTORS IN LUMINAIRE DOORS. THE 
GASKETS SHALL BE OF THE HIGH TEMPERA TURE TYPE WHICH 
RESISTS PERMANENT DEFORMA TION, FORMED FROM SILICONE 
RUBBER OR AS INDICA TED. 
A PLUG AND RECEPTA CLE DISCONNECT DEVICE SHALL BE 
PROVIDED TO ALLOW GEAR TRA Y OR LED DRIVER REMOVAL 
WITHOUT DISCONNECTING ANY WIRES. 
FACTORY-APPLIED LUMINAIRE LABELS: INCLUDE 
MANUFACTURER 'S NAME AND CA TALOG NUMBER, VOL TA G� 
AND LABEL FOR INTENDED USE (WET LOCA TION, OUTDOOR 
USE). LABELS SHALL BE LOCA TED WHERE THEY WILL BE 
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2. 03 

2. 04 

READIL Y VISIBLE TO SERVICE PERSONNEL/ BUT NOT SEEN 
FROM NORMAL VIEWING ANGLES WHEN LAMPS ARE IN PLACE. 

U. LUMINAIRE GROUNDING: UNLESS OTHER WISE SPECIFIED/ 
PROVIDE THE HOUSING OF EACH LUMINAIRE WITH A 
SEPARA TE/ FACTORY INSTALLED GROUNDING DEVICE. THE 
GROUNDING DEVICE SHALL BE USED FOR CONNECTING A 
SEPARA TE GROUNDING CONDUCTOR TO THE LUMINAIRE 
HOUSING. 

LED LUMINAIRES SPEC/FICA TIONS 
A. LED MANUFACTURER SHALL HA VE A MINIMUM OF FOUR YEARS 

EXPERIENCE IN PROVIDING ROAD TUNNEL LUMINAIRES. 
B. LED MANUFACTURER SHALL HA VE A MINIMUM OF 15 YEARS 

EXPERIENCE IN PROVIDING LEOS. 
C. LED SHALL MEET THE FOLLOWING REQUIREMENTS: 

1 .  MINIMUM OF 150/ 000H AT 70% OF INITIAL LUMEN 
OUTPUT. 

2. COLOR RA TED TEMPERA TURE (CCT} 4000K ( +/- 50 0K). 
3. MINIMUM COLOR RENDERING INDEX (CRI) 70. 

D. LED DRIVERS SHALL MEET THE FOLLOWING REQUIREMENTS: 
1.  MINIMUM 90% EFFICIENCY. 
2. MINIMUM 90% POWER FACTOR A T  ALL DRIVER 

CURRENTS. 
3. UNIVERSAL 277V-480V (NOMINAL) VOL TAGE TO 

A CCOMMODA TE THE POTENTIAL LOSS OF NEUTRAL ON 
A 277V SYSTEM. 

4. 0-1 0V DIMMING VOL TA GE. 
5. UL RA TED 1 012 CLASS A SOUND RA TING. 
6. MINIMUM OPERA TING TEMPERA TURE MINUS 40 

DEGREES 0 MAXIMUM +131 DEGREES F (MINUS 40 
DEGREES C/ MAXIMUM +50 DEGREES C). 

7. LIFE EXPECTANCY 100/ 000H A T  65 DEGREES C CASE 
TEMPERA TURE. 

8. MAXIMUM TOTAL HARMONIC DISTOR TION {THO) 20% 
OF FULL LOAD. 

E. 10 KV OVERLOAD/OVERCURRENT SURGE PROTECTION (ANSI 
C62. 41 CA TEGOR Y C) 

F. IESNA LM-71/ PHOTOMETRIC MEASUREMENTS OF TUNNEL 
LIGHTING INSTALLA TIONS 

G. IESNA LM-79/ PHOTOMETRIC MEASUREMENTS OF SOLID STA TE 
LIGHTING PRODUCTS 

H. IESNA LM-80/ MEASURING LUMEN MAINTENANCE OF LED 
SOURCES 

I. IESNA LM-82/ APPROVED METHOD OF CHARA CTERIZA TION OF 
LED LIGHT ENGINES AND INTEGRA TED LED LAMPS FOR 
ELECTRICAL AND PHOTOMETRIC PROPERTIES AS A FUNCTION 
OF TEMPERA TURE 

J. IESNA TM-21/ PROJECTING LONG TERM LUMEN MAINTENANCE 
OF LED LIGHT SOURCES. 

TUNNEL LUMINAIRE TESTING 
A. DUST AND WA TER INGRESS TESTS - MANUFACTURER SHALL 

PROVIDE DOCUMENTATION TO VERIFY THA T THE LUMINAIRES 
HA VE BEEN TESTED AND PASSED IP 66 CLASSIFICA TION. 

B. WA TER SPRA Y TESTS - THE LUMINAIRE SHALL BE DESIGNED TO 
WITHSTAND THE REGULAR MAINTENANCE CLEANING DURING 
THE OPERA TIONAL LIFE. CLEANING IS PERFORMED WITH 
LUMINAIRES IN PLACE. WA TER SPRA Y TESTS PER ANSI 
C135.27 SHALL BE CONDUCTED ON FIVE LUMINAIRES OF EACH 
TYPE SELECTED A T  RANDOM BY THE ENGINEER/ BY AN 
INDEPENDENT TESTING LA BORA TORY ENGAGED BY THE 
LUMINAIRE MANUFACTURER. THE TESTS SHALL BE WITNESSED 
BY THE ENGINEER OR A REPRESENTA TIVE. THE TEST 
PROCEDURE AND RESUL TS SHALL BE SUBMITTED TO THE 
ENGINEER FOR REVIEW. 

C. PAINT ADHESION TESTS - MANUFACTURER SHALL SUBMIT 
SAMPLE PIECE OF EACH LUMINAIRE TYPE WITH SAME 

PREPARA TION TREA TMENT, SAME PAINT AND SAME METHOD OF 
PAINT APPLICA TION FOR TESTING. 

D. PAINT TEST - A PAINT TEST SHALL BE CONDUCTED BY AN 
INDEPENDENT LABORA TOR Y AND SUBMITTED TO THE 
ENGINEER. THE MANUFA CTURER SHALL SUBMIT A SINGLE 12 
INCH BY 12 INCH BY 0.32 INCH THICK PANEL OF 5050 OR 5052 
ALUMINUM TO THE INDEPENDENT TESTING LABORA TOR Y. THE 
MANUFACTURER SHALL USE THE SAME PREPARA TION 
TREA TMENT, SAME POL YESTER POWDER PAINT AND THE SAME 
APPLICA TION METHOD AS THE HOUSING SHALL RECEIVE. 

E. CAST ALUMINUM TESTS - THE FOLLOWING TESTS SHALL BE 
PERFORMED ON CAST ALUMINUM PARTS: 
1 .  ASTM 3359 TEST METHOD 8/ RA TING 58 OF HOUSING 

LA TCHES AND DOOR FRAMES. 
2. ASTM 02247/ ASTM 0714/ ASTM 81 17/ ASTM 01 654. 
3. AAMA 2604 - 7. 7 CHEMICAL RESISTANCE. 
4. AAMA 2604 - 7. 8 CORROSION RESISTANCE. 

F. EXTRUDED ALUMINUM TESTS - THE FOLLOWING TESTS SHALL 
BE PERFORMED ON EXTRUDED ALUMINUM PARTS: 
1 .  AAMA 2604 - 7. 4 FILM ADHESION. 
2. AAMA 2604 - 7. 5 IMPACT RESISTANCE. 
3. AAMA 2604 - 7. 7 CHEMICAL RESISTANCE. 
4. AAMA 2604 - 7. 8 CORROSION RESISTANCE. 

G. FABRICA TED STEEL TESTS - THE FOLLOWING TESTS SHALL BE 
PERFORMED ON FABRICA TED AND STEEL PARTS: 
1 .  AAMA 2605 - 7. 4 FILM ADHESION. 
2. AAMA 2605 - 7. 5 IMPACT RESISTANCE. 
3. AAMA 2605 - 7. 7 CHEMICAL RESISTANCE. 
4. AAMA 2605 - 7. 8 CORROSION RESISTANCE. 
5. ASTM 0522 - FINISH SHALL WITHSTAND A 180 DEGREE 

BEND OVER Y4 "  MANDREL DIA WITHOUT LOSS OF 
ADHESION OR CRACKING. 

H. VIBRA TION TEST - MANUFACTURER SHALL PROVIDE 
DOCUMENTA TION TO VERIFY THA T THE LUMINAIRES HA VE 
BEEN TESTED AND PASSED ANSI 136.31 BRIDGE/OVERPASS 
APPLICA TION VIBRA TION TEST CLASSIFICA TION. 

I. PHOTOMETRIC TEST REPORTS: THE CONTRA CTOR SHALL 
SUBMIT PHOTOMETRIC TEST REPORTS IN IESNA FORMA T FOR 
EACH LUMINAIRE TYPE. THE TEST REPORT SHALL INCLUDE: 
1 .  ISO ILLUMINANCE DIAGRAM. 
2. CANDELA DISTRIBUTION TABULA TION. 
3. COEFFICIENT OF UTILIZA TION AND FLUX DISTRIBUTION 

ANAL YSIS. 
4. MAXIMUM PLANE AND MAXIMUM CONE OF CANDELA. 

J. PHOTOMETER CALIBRA TION: MANUFACTURER SHALL PROVIDE 
DOCUMENTA TION TO VERIFY THA T THE PHOTOMETER 
LUMINANCE METERS HA VE BEEN CALIBRA TED TO ACCURA TEL Y 
REPOR T MEASURED LIGHTING LEVELS. 

2. 05 TUNNEL ROADWA Y  LIGHTING DESIGN CRITERIA 
A. DESIGN STANDARD: ANSI/IES RP-22-11/ RECOMMENDED 

PRACTICE FOR TUNNEL LIGHTING. 
B. DESIGN PARAMETERS: 

DESIGN SPEED 
A VERAGE ANNUAL DAIL Y TRAFFIC 
SAFE SIGHT STOPPING DISTANCE 
LIGHT LOSS FACTOR 
ROADWA Y UNIFORMITY (A VE/MIN) 
ROADWA Y UNIFORMITY (MAX/MIN) 
WALL UNIFORMITY (ROAD A VE/WALL A VE) 

NB 
50 MPH 
72/ 000 
474 FT 
0. 74 
2. 0 TO 1 
3. 5 TO 1 
2. 5 TO 1 

58 
55 MPH 
65/ 000 
553 FT 

SB RAMP 
50 MPH 
7, 000 
474 FT 

ZONE 

C. DESIGN LUMINANCE LEVELS - NORTHBOUND TUNNEL: 

LENGTH (FT) LUMINANCE (CD/�) 
THRESHOLD ZONE # 1 
THRESHOLD ZONE # 2 
TRANSITION ZONE # 1 
TRANSITION ZONE #2 
INTERIOR ZONE (NIGHT} 

270 
147 
220 
219 
856 

202 
125 
82 
22 
6 

ZONE 

D. DESIGN LUMINANCE LEVELS - SOUTHBOUND TUNNEL: 

LENGTH (FT) LUMINANCE (CD/�) 
THRESHOLD ZONE # 1 
THRESHOLD ZONE # 2 
TRANSITION ZONE # 1 
TRANSITION ZONE #2 
INTERIOR ZONE (NIGHT} 

366 
1 61 
241 
49 
817 

242 
142 
99 
26 
6 

ZONE 

E. DESIGN LUMINANCE LEVELS - SOUTHBOUND EXIT RAMP: 

LENGTH (FT) LUMINANCE (CD/�) 
THRESHOLD ZONE # 1 
THRESHOLD ZONE # 2 
TRANSITION ZONE # 1 
TRANSITION ZONE #2 
INTERIOR ZONE (NIGHT} 

287 
1 61 
242 
150 
840 

249 
154 
101 
27 
6 

2. 06 EMERGENCY LIGHTING DESIGN CRITERIA 
A. DESIGN STANDARD: NFPA-502/ STANDARD FOR ROAD 

TUNNELS, BRIDGES/ AND OTHER LIMITED ACCESS HIGHWA YS/ 
2014 

B. THE EMERGENCY LIGHTING LUMINAIRES SHALL REMAIN ON A T  
ALL TIMES. 

C. THE EMERGENCY LIGHTING LUMINAIRES SHALL BE ON UPS 
BACKUP A T  TIMES/ SUPPLIED FROM THE EMERGENCY LIGHTING 
PANELS/ 'N-EM� 'S-EM' AND 'R-EM: THERE SHALL BE NO 
INTERRUPTION OF THE LIGHTING LEVELS FOR GREA TER THAN 
0. 5 SECONDS. THE UPS SHALL PROVIDE POWER TO 
EMERGENCY LUMINAIRES FOR A MINIMUM OF 2 HOURS. 

D. THE EMERGENCY ILLUMINA TION LEVEL TO BE PROVIDED FOR 
THE ROADWA Y  AND WALKWA Y SURFA CES SHALL BE A MINIMUM 
A VERA GE MAINTAINED VALUE OF 10 LUX (1 FOOT CANDLE}/ 
AND A T  ANY POINT NOT LESS THAN 1 LUX (0. 1 FOOT CANOES)/ 
MEASURED A T  THE ROADWA Y AND WALKWA Y SURFACE. 

E. A MAXIMUM TO MINIMUM ILLUMINA TION UNIFORMITY OF 40:1  
SHALL NOT BE EXCEEDED. 

PART 3 - EXECUTION 

3. 01. GENERAL 
A. THE CONTRACTOR SHALL MAINTAIN THE EXISTING TUNNEL 

LIGHTING DURING INSTALLA TION OF THE NEW TUNNEL 
LIGHTING SYSTEM. EXISTING ROADWA YS WHICH ARE TO 
REMAIN OPEN TO TRAFFIC DURING CONSTRUCTION OF THIS 
PROJECT SHALL HA VE THE LIGHTING MAINTAINED AS 
DESCRIBED HEREIN. 
BEFORE ANY WORK IS STARTED IN THE IMMEDIA TE VICINITY 
OF THE EXISTING LIGHTING CIRCUITS/ REPRESENTA TIVES OF 
ODOT, THE MAINTAINING A GENCY AND THE CONTRACTOR 
SHALL MAKE A VISUAL INSPECTION OF THE EXISTING 
ROADWA Y  LIGHTING CIRCUITS TO BE MAINTAINED. DURING 
THIS INSPECTION/ A WRITTEN RECORD OF THE CONDITION OF 
EXISTING LIGHTING SHALL BE MADE BY ODOT'S 
REPRESENTA TIVE. THIS WRITTEN REPORT SHALL NOTE 
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3.03 

3.04 

INDIVIDUAL LUMINAIRES AND INDIVIDUAL CIRCUITS WHICH 
ARE NOT IN WORKING ORDER. THE COMPLETED REPORT SHALL 
BE SIGNED BY THE REPRESENTATIVES OF ODOT, THE 
MAINTAINING AGENCY AND THE CONTRACTOR. 
IF, AS A RESULT OF THIS INSPECTION, IT IS DETERMINED THAT 
THE CONDITION OF THE EXISTING SYSTEM IS BELOW THAT 
REQUIRED FOR THE SAFETY OF THE TRAVELING PUBLIC, THEN 
THE MAINTAINING AGENCY SHALL MAKE THE REPAIRS 
NECESSARY TO RETURN THE SYSTEM TO AN ACCEPTABLE 
CONDITION. FOLLOWING THESE REPAIRS, THE SYSTEM SHALL 
AGAIN BE INSPECTED AND A REPORT SHALL BE MADE AND 
SIGNED AS OUTLINED HEREIN. 
WHEN THE EXISTING SYSTEM IS IN AN ACCEPTABLE 
CONDITION, IT SHALL BE TURNED OVER TO THE CONTRACTOR 
WHO SHALL THEN BE REQUIRED TO MAINTAIN THE EXISTING 
LIGHTING TO THE CONDITION OUTLINED IN THIS REPORT WITH 
THE EXCEPTION OF KNOCKDOWNS DUE TO TRAFFIC 
ACCIDENTS. 

B. REPLACEMENT OF KNOCKED DOWNED UNITS SHALL BE DONE 
ONLY WHEN THE ENGINEER HAS DETERMINED THAT THE 
REPLACEMENT OF THE KNOCKED DOWN UNIT IS NECESSARY 
AND SHALL BE PAID SEPARATELY ON A UNIT BASIS. 

NOTUSED 

PHOTOMETRIC TESTING REQUIREMENTS FOR TUNNEL LUMINAIRES 
A. SUBMIT APPROVED INDEPENDENT TESTING LABORATORY 

PHOTOMETRICS FOR EACH FIXTURE AND LAMP WATTAGE. NO 
PRORATING OF LAMP WATTAGES SHALL BE PERMITTED. 
PHOTOMETRIC DATA SHALL BE SUBMITTED IN IES FORMAT. 

ELECTRICAL TESTING OF LIGHTING SYSTEM 
A. CHECK ALL LIGHTING CIRCUITS FOR PROPER OPERATION UPON 

INSTALLATION OF REPLACEMENT LUMINAIRES ALONG ONE FULL 
WALL OF EACH TUNNEL. 

B. CARRY OUT THE FOLLOWING STEPS FOR THE EAST WALL OF 
THE NORTHBOUND TUNNEL. 
1. OPEN ALL BREAKERS IN PANELS NE-DN, NE-LP1, NE-LP2 

ANO N-EM. 
2. CLOSE THE EAST WALL BRANCH CIRCUIT BREAKERS IN 

PANEL 'N-EM: CONFIRM THAT THE EMERGENCY 
FIXTURES AS DETAILED IN THE DESIGN ORA WINGS ARE 
ALL WIRED CORRECTLY AND TURNED ON. 

3. OPEN BOTH BREAKERS SUPPLYING EITHER SIDE OF THE 

ATS ABOVE THE UPS. CONFIRM THAT THE EMERGENCY 
FIXTURES REMAIN ON. RETURN THE UPS TO NORMAL 
OPERATIONS. 

4. CLOSE THE BREAKERS IN PANEL NE-DN. CONFIRM 
THAT THE DAY/NIGHT FIXTURES AS DETAILED IN THE 
DESIGN DRAWINGS ARE ALL WIRED CORRECTLY AND 
TURNED ON. 

5. CLOSE THE BREAKERS IN PANEL NE-LP1. CONFIRM 
THAT THE THRESHOLD/TRANSITION ZONE BOOST 
FIXTURES AS DETAILED IN THE DESIGN DRAWINGS ARE 
ALL WIRED CORRECTLY AND TURNED ON. 

6. CLOSE THE BREAKERS IN PANEL NE-LP2. CONFIRM 
THAT THE THRESHOLD/TRANSITION ZONE BOOST 
FIXTURES AS DETAILED IN THE DESIGN DRAWINGS ARE 
ALL WIRED CORRECTLY AND TURNED ON. 

7. A WRITTEN RECORD OF THE TEST RESULTS NOTING 
INDIVIDUAL LUMINAIRES WHICH ARE NOT WORKING 
OR NOT WIRED CORRECTLY SHALL BE SUBMITTED TO 
THE ENGINEER. THE REPORT SHALL DETAIL THE 
CORRECTIVE ACTIONS TAKEN. 

C. REPEAT STEPS 1 THROUGH 6 FOR EACH WALL. 
D. REFER TO THE GENERAL NOTES ON LIGHTING CONTROL FOR 

TEST PROCEDURES FOR THE LIGHTING CONTROL SYSTEM. 

3.05 MAINTAIN EXISTING LIGHTING 

EXISTING ROADWAYS WHICH ARE TO REMAIN OPEN TO TRAFFIC 
DURING CONSTRUCTION OF THIS PROJECT AND WHICH ARE LIGHTED 
SHALL HAVE THE LIGHTING MAINTAINED AS DESCRIBED HEREIN. 

BEFORE ANY WORK IS STARTED IN THE IMMEDIATE VICINITY OF THE 
EXISTING LIGHTING CIRCUITS, REPRESENTATIVES OF ODOT, THE 
MAINTAINING AGENCY AND THE CONTRACTOR SHALL MAKE A VISUAL 
INSPECTION OF THE EXISTING ROADWAY LIGHTING CIRCUITS TO BE 
MAINTAINED. DURING THIS INSPECTION, A WRITTEN RECORD OF 
THE CONDITION OF EXISTING LIGHTING SHALL BE MADE BY ODOT'S 
REPRESENTATIVE. THIS WRITTEN REPORT SHALL NOTE INDIVIDUAL 
LUMINAIRES WHICH ARE NOT IN WORKING ORDER AND INDIVIDUAL 
CIRCUITS WHICH ARE NOT IN WORKING ORDER. THE COMPLETED 
REPORT SHALL BE SIGNED BY THE REPRESENTATIVES OF ODOT, THE 
MAINTAINING AGENCY AND THE CONTRACTOR. 

AS A RESULT OF THIS INSPECTION, THE MAINTAINING AGENCY WILL 
REPLACE ANY DEFECTIVE LAMPS AND PERFORM MINOR REPAIRS TO 
RESTORE AS MANY FIXTURES AS POSSIBLE. FOLLOWING THESE 
REPAIRS, THE SYSTEM AGAIN SHALL BE INSPECTED AND A REPORT 
SHALL BE MADE AND SIGNED AS OUTLINED HEREIN. 

WHEN THE EXISTING SYSTEM IS IN AN ACCEPTABLE CONDITION, IT 
SHALL BE TURNED OVER TO THE CONTRACTOR WHO SHALL THEN BE 
REQUIRED TO MAINTAIN THE EXISTING LIGHTING TO THE 
CONDITION OUTLINED IN THIS REPORT WITH THE EXCEPTION OF 
KNOCKDOWNS DUE TO TRAFFIC ACCIDENTS. 

DURING THE LIFE OF THE CONTRACT, THE CONTRACTOR WILL BE 
REQUIRED TO KEEP IN OPERATION AT LEAST 95% OF THE LIGHT 
FIXTURES IN EACH TUNNEL THAT WERE IN WORKING CONDITION 
WHEN THE LIGHTING SYSTEMS WERE TURNED OVER. IN ADDITION 
TO THE 95% REQUIREMENT, THE CONTRACTOR SHALL NOT BE 
PERMITTED TO ALLOW MORE THAN 3 CONSECUTIVE BANKS OF LIGHT 
FIXTURES TO BE OUT PER SIDE PER TUNNEL. THE CONTRACTOR 
SHALL MEET THE 95% REQUIREMENT BY MAINTAINING THE EXISTING 
LIGHTING, PROVIDING TEMPORARY LIGHTING, OR A COMBINATION 
OF BOTH. THE TEMPORARY LIGHTING SHALL BE SIMILAR IN TYPE 
AND WATTAGE TO THE FIXTURES THAT ARE BEING TAKEN OUT OF 
SERVICE, AND THE NUMBER OF TEMPORARY FIXTURES INSTALLED 
SHALL EQUAL THE NUMBER OF WORKING FIXTURES TAKEN OUT OF 
SERVICE. THE CONTRACTOR SHALL MAKE ANY REPAIRS WITHIN 7 
DAYS OF BEING NOTIFIED OF AN OUTAGE. 

REPLACEMENT OF KNOCKED DOWN OR INOPERABLE UNITS SHALL BE 
DONE ONLY WHEN THE ENGINEER HAS DETERMINED THAT THE 
REPLACEMENT OF THE UNIT IS NECESSARY AND SHALL BE PAID 
SEPARATELY ON A UNIT BASIS. AN ESTIMATED QUANTITY OF 30 
EACH OF LIGHTING, MISC.: REPLACEMENT LUMINAIRE UNITS HAS 
BEEN CARRIED TO THE GENERAL SUMMARY. 

BETTERMENTS SHALL BE COVERED IN ITEMS OF WORK PERTAINING 
TO THE CONSTRUCTION OF PERMANENT IMPROVEMENT. 

ALL MATERIALS NECESSARY TO COMPLETE THE TEMPORARY 
LIGHTING SHALL BE FURNISHED AND INSTALLED BY THE 
CONTRACTOR. WHEN NO LONGER NEEDED, THE TEMPORARY 
LIGHTING INSTALLATION SHALL BE REMOVED AND PROPERLY 
DISPOSED OF BY THE CONTRACTOR. 

THE MAINTAINING AGENCY WILL PAY FOR ELECTRICAL ENERGY 
CONSUMED BY EXISTING POWER SERVICES AND BY PROPOSED 
PERMANENT POWER SERVICES AFTER ACCEPTANCE OF THE LIGHTING 

WORK. THE CONTRACTOR WILL PAY FOR ELECTRICAL ENERGY, 
INSTALLATION, REMOVAL AND MAINTENANCE OF ANY 
TEMPORARY POWER SERVICES. 

THE LUMP SUM PRICE BID FOR ITEM SPECIAL "MAINTAIN EXISTING 
LIGHTING" SHALL INCLUDE PAYMENT FOR ALL LABOR, EQUIPMENT, 
MATERIALS AND INCIDENTALS NECESSARY TO MAINTAIN THE 
EXISTING LIGHTING AS SPECIFIED HEREIN. 

3. 06 LUMINAIRE INSTALLATION 
A. INSTALL LUMINAIRES IN ACCORDANCE WITH THE 

MANUFACTURER'S INSTRUCTIONS, COMPLETE WITH LAMPS, 
HANGERS, BRACKETS, FITTINGS AND ACCESSORIES, READY 
FOR OPERATION AS INDICATED AND AS SHOWN ON THE 
CONTRACT DRAWINGS. 

B. ALIGN, MOUNT, AND LEVEL LUMINAIRES UNIFORMLY AND AS 
INDICA TED ON THE ORA WINGS . 

C. ADJUST LUMINAIRES THAT REQUIRE FIELD ADJUSTMENT OR 
AIMING. 

D. CORROSION PREVENTION AND CLEANING: 
1. THE CLEANING PROCEDURES RECOMMENDED BY THE 

LUMINAIRE MANUFACTURER SHALL BE FOLLOWED. THE 
BOTTOMS, TRIM, REFLECTING SURFACES, LENSES, 
BAFFLES, LOUVERS AND REFLECTOR CONES OF 
LUMINAIRES DURING INSTALLATION SHALL BE 
CLEANED SO AS TO RENDER THEM FREE OF ANY 
MATERIAL, SUBSTANCE, OR FILM ON THE LUMINAIRE. 

2. THE TRIMS AND BOTTOMS OF LUMINAIRES SHALL BE 
MASKED IF NECESSARY TO PROTECT THE LUMINAIRE 
DURING INSTALLATION. 

3. THE CONTRACTOR SHALL ASCERTAIN AND MAKE SURE 
THAT LAMPS INSTALLED ARE EXACTLY AS SPECIFIED 
FOR EACH LUMINAIRE TYPE. 

F. REPLACE FAULTY LED BOARDS AND DRIVERS AT NO 
ADDITIONAL COST TO THE DEPARTMENT. 

3.07 GROUNDING 
A. GROUND NON-CURRENT CARRYING PARTS OF LUMINAIRES AND 

ASSOCIATED EQUIPMENT. WHERE THE COPPER GROUNDING 
CONDUCTOR IS CONNECTED TO A METAL OTHER THAN COPPER, 
PROVIDE SPECIFICALLY TREATED OR LINED CONNECTORS 
SUITABLE FOR THIS PURPOSE TO MITIGATE CORROSION 
BETWEEN THE FA YING SURFACES OF DISSIMILAR METALS. 

3. 08 FIELD QUALITY CONTROL 
A. INSPECT LUMINAIRES, LAMPS, AND ASSOCIATED HARDWARE 

BEFORE AND AFTER INSTALLATION TO ENSURE THAT THEY ARE 
OF THE QUALITY AND TYPE SPECIFIED HEREIN AND INDICATED 
ON THE CONTRACT ORA WINGS, AND ARE FREE OF DEFECTS 
AND DAMAGE. REPLACE DAMAGED FIXTURES AND 
COMPONENTS. 

B. DELIVER LUMINAIRES AND LIGHTING EQUIPMENT TO THE 
PROJECT SITE COMPLETE WITH RELATED ITEMS, COMPLETELY 
WIRED AND ASSEMBLED. 

C. WHENEVER PRACTICABLE, TEST LIGHTING SYSTEMS AT THE 
SAME TIME THAT THE DISTRIBUTION PANELBOARO OR 
SWITCHBOARD IS TESTED. 

D. REPLACE LUMINAIRES THAT FAIL BEFORE 90 DAYS AFTER 
SUBSTANTIAL PROJECT COMPLETION WITHOUT COST TO THE 
DEPARTMENT. 

E. ILLUMINATION OBSERVATIONS: VERIFY NORMAL OPERATION 
OF LIGHTING UNITS AFTER INSTALLING LUMINAIRES AND 
ENERGIZING CIRCUITS WITH NORMAL POWER SOURCE. 
1. VERIFY OPERATION OF PHOTOELECTRIC CONTROLS -

REFER TO GENERAL NOTES ON LIGHTING CONTROLS 
FOR TESTING DETAILS. 
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3. 09 TES TING 

A. THE LUMINAIRE MANUFACTURER SHALL UNDERTAKE THE 
FOLLOWING TESTS ON THE LUMINAIRES: 
1. DEMONSTRATION TO PROVE THE SATISFACTORY 

OPERATION OF THE LUMINAIRE INCLUDING DIMMIN� 
BALLAST, LED AND LAMP. 

B. THE LIGHTING CONTROLLER MANUFACTURER SHALL TEST THE 
CONTROL SYSTEM TO ENSURE THE COMPLETED INSTALLATION 
CONFORMS TO ALL PERFORMANCE AND FUNCTIONAL 
REQUIREMENTS OF THEIR EQUIPMENT AND ADDITIONAL 
REQUIREMENTS PLACED ON THE SYSTEM BY THESE 
SPECIFICATIONS. 

C. OPERATING TESTS: UPON COMPLETION OF THE INSTALLATION 
OF THE TUNNEL ROADWAY LIGHTING ALONG EACH WALL OF 
EACH TUNNEL£, AN OPERATING TEST SHALL BE CONDUCTED TO 
DEMONSTRATE THAT THE LIGHTING SYSTEM AND ASSOCI A TED 
EQUIPMENT OPERATE IN ACCORDANCE WITH THE 
REQUIREMENTS OF THIS SECTION. EACH LEVEL SHALL BE 
INDIVIDUALLY CYCLED ON/OFF FROM THE LUMINANCE METER, 
CONTACTOR CABINET AND INTERFACE CABINET. THE SYSTEM 
SHALL BE OPERATED FROM THE INTERFACE CABINET USING 
JUMPER CABLES. ALL TESTING SHALL BE WITNESSED BY THE 
ENGINEER. 

3.10 SPAREPARTS 

A. THE FOLLOWING SPARE PARTS, AT A MINIMUM, SHALL BE ON 
HAND AT THE FACILITY, STORED AS DIRECTED BY THE 
ENGINEER: 
1. FIVE PERCENT OF EACH TYPE OF LAMP. 
2. TWO SETS OF EACH TYPE OF FUSE 
3. TEN PERCENT OF EACH TYPE OF RELAY. 
4. FIVE PERCENT OF EACH TYPE OF LED DRIVER. 

PART 4- METHOD OF PAYMENT AND ITEMS 

4.01 

ITEM 

NO. 

METHOD OF PAYMENT AND ITEMS 

A. PAYMENT FOR LIGHTING ITEMS SHALL BE MADE AT THE 
CONTRACT UNIT PRICE, INCLUDING BUT NOT LIMITED TO ALL 
WOR� LABOR/' EQUIPMENT, AND MATERIALS NECESSARY 
THEREFORE OR INCIDENTAL THERETO, AS FOLLOWS: 

DESCRIPTION UNIT 

625 LUMINAIRE, SOLID-STATE (LED )I' MISC.: 
(TYPE 'A j EACH 

625 LUMINAIRE, SOLID-STATE (LED), MISC.: 
{TYPE 'Bj EACH 

625 LUMINAIRE, SOLID-STATE (LED), MISC.: 
{TYPE 'C) EACH 

625 LUMINAIRE, SOLID-STATE (LED )I' MISC.: 
(TYPE 'Dj EACH 

625 LUMINAIRE, SOLID-STATE (LED), MISC.: 
{TYPE 'Ej EACH 

625 LUMINAIRE, SOLID-STATE (LED), MISC.: 
{TYPE 'Fj EACH 

625 LUMINAIRE, FLOURESCENT, MISC: 
(32W, T8 LINEAR FLOURESCENT) EACH 

625 LUMINAIRE, EXIT SIGN, MISC: 
(34W, LED) EACH 

625 LIGHTIN� MISC.: PANEL (NEMA 3R,3P/4W,600A MCB) EACH 
625 LIGHTIN� MISC.: PANEL (NEMA 3R,3P/4W,MLO} EACH 
625 LIGHTING, MISC.: PANEL (NEMA 3R,3P/4W,60A MCB) EACH 
625 LIGHTIN� MISC.: LIGHTING DISTRIBUTION PANELS 

REMOVED EACH 
625 LIGHTIN� MISC.: LIGHTING CONTROL PANEL REMOVED EACH 
625 JUNCTION BOX; AS PER PLAN (NEMA 4X S.S.20"X12"X6') EACH 
625 JUNCTION BOX; AS PER PLAN (NEMA 4X S.S. 8"X8'X3} EACH 
625 JUNCTION BOX; AS PER PLAN (NEMA 4X S. S. 6'X6'X3'j EACH 
625 LIGHTIN� MISC. CABLE TROUGH, 

AS PER PLAN (NEMA 3R 78'X12"X6') EACH 
625 LIGHTIN� MISC.: S.S. CHANNEL (1 5/8" X 1 5/8'? FT 
625 LIGHTIN� MISC.: S.S. CHANNEL (1 5/8" X 3 1/4') FT 
625 LIGHTIN� MISC.: SPRAY-APPLIED FIREPROOFING SF 
625 CONDUIT, MISC.: 2" EMT CONDUIT FT 
625 CONDUIT, MISC.: REMOVE 2" EMT CONDUIT FT 
625 CONDUIT, MISC.: :j·V LFMC FT 
625 DISTRIBUTION CABLE, MISC.: NO. 10 AWGf 600 VOLT, 

RHW-2, LSZHf GND FT 
625 DISTRIBUTION CABLE, MISC.: NO. 10 AWG, 600 VOLT, 

RHW-2r LSZH FT 
625 DISTRIBUTION CABLE, MISC.: NO. 8 AW� 600 VOLT, 

RHW-2r LSZH FT 
625 DISTRIBUTION CABLE MISC.: NO. 6 AWGr 600 VOLT, 

RHW-2, LSZH, GND FT 
625 DISTRIBUTION CABLE, MISC.: NO. 3/0 A W� 600 VOLT, 

RHW-2, LSZH FT 
625 CONDUIT, � '� 725. 04 FT 
625 CONDUIT, 1'� 725.04 FT 
625 CONDUIT, 1-!4'� 725.04 FT 
625 CONDUIT, 1-J!Y� 725.04 FT 
625 CONDUIT, 2,� 725. 04 FT 
625 CONDUIT, 2-112'� 725.04 FT 
625 LIGHTIN� MISC.: TESTING AND COMMISSIONING LUMP 
625 LIGHTIN� MISC.: REPLACEMENT LUMINAIRE UNITS EACH 

B. REFER TO THE GENERAL NOTES ON LIGHTING CONTROL, 
RACEWAYS AND BOXE� CONDUCTORS AND CABLES, HANGERS 
AND SUPPORTS FOR FURTHER DETAILS . 

c. THE FOLLOWING ESTIMATED QUANTITY HAS BEEN CARRIED TO 
THE GENERAL SUMMARY: 

ITEM 625 LIGHTIN� MISC.: REPLACEMENT LUMINAIRE UNITS 
30 EACH 
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ITEM 625- LIGHTING CONTROL 

PART 1 - TUNNEL LIGHTING CONTROL 

1.01 GENERAL 
A. THE CONTRACTOR SHALL SUPPLY, INSTALL, TEST AND SET TO 

WORK A COMPLETE TUNNEL LIGHTING CONTROL SYSTEM THAT 
INCLUDES ALL CONTROL CABLING, COMPONENTS, HARDWARE 
AND SOFTWARE REQUIRED TO CONNECT THE PHOTOMETERS 
TO THE TUNNEL CONTROL PANEL IN THE MAINTENANCE 
BUILDING, ALL TUNNEL LIGHTING CABLING FROM THE 
LIGHTING PANELBOARD AND CONTROL PANEL TO THE 
LUMINAIRE. THE TUNNEL LUMINANCE LEVELS SHALL BE 
DETERMINED USING NEW PHOTOMETERS MOUNTED ON 
EXISTING POLES AT EACH TUNNEL PORTAL, AS SPECIFIED ON 
THE DRAWINGS. 

B. COMPLETE AUTOMATIC LIGHTING CONTROL SYSTEM REQUIRED 
TO AUTOMAT/CALLY CONTROL THE TUNNEL LUMINANCE INSIDE 
THE TUNNEL AND ADJUST TO SUIT THE VARYING LUMINANCE 
ON THE TUNNEL APPROACH. PROVIDE ALL CONTROL CABLING 
AND COMPONENTS REQUIRED TO CONNECT THE MAIN 
CONTROL PANEL TO THE LUMINAIRES. PROVIDE ALL 
ASSOCIATED HARDWARE AND SOFTWARE REQUIRED TO 
CONNECT THE MAIN CONTROL PANEL TO THE LUMINAIRES. 

C. CONTROL CABLE SHALL BE LOW SMOKE ZERO HALOGEN 
BELDEN 3103S OR APPROVED EQUAL. 

1. 02 LIGHTING CONTROL DESIGN CRITERIA 
A. THE TUNNEL LIGHTING CONTROL SYSTEM SHALL BE USED TO 

EFFICIENTLY ACHIEVE THE REQUIRED LIGHTING LEVELS 
WITHIN THE TUNNEL THE CONTROL SYSTEM SHALL ADJUST 
THE LIGHTING LEVEL BY MEANS OF 0-10V DIMMING OF LED 
DRIVERS AND BY UTILIZING CONTACTORS TO SWITCH ON AND 
OFF BANKS OF LIGHTS. 

B. INPUTS TO THE TUNNEL LIGHTING CONTROL SYSTEM SHALL 
INCLUDE PHOTOMETRIC CAMERAS MOUNTED OUTSIDE THE 
TUNNEL DIRECTED AT THE NORTH AND SOUTHBOUND 
PORTALS, AND SOLID STATE SOLAR TIME CLOCKS WITHIN THE 
LIGHTING CONTROL PANELS. 

C. POWER FOR LED DRIVERS WILL BE PROVIDED BY DEDICATED 
LIGHTING PANELBOARDS. 

D. THE TUNNEL LIGHTING CONTROL SYSTEM SHALL BE CAPABLE 
OF REDUCING THE LIGHTING LEVELS WITHIN THE TUNNEL 
THROUGH SIX STAGES. 
1. THE ROADWAY LUMINANCE LEVELS DETAILED IN 

SECTION 2. 05 OF THE TUNNEL LIGHTING GENERAL 
NOTES EQUATE TO STAGE 6 LIGHTING, THE MAXIMUM 
LEVELS REQUIRED WITHIN EACH TUNNEL ON A SUNNY 
DAY. 

2. AS THE EXTERNAL LUMINANCE DETECTED BY THE 
PHOTOMETRIC CAMERA CHANGES THROUGHOUT THE 
DAY, THE TUNNEL LIGHTING CONTROL SHALL REDUCE 
ROADWAY LIGHTING LEVELS THROUGH STAGES 5, 4 & 
3. STAGES 5, 4 & 3 LIGHTING SHALL BE ACHIEVED BY 
UTILIZING THE CONTACTORS TO SWITCH ON AND OFF 
LIGHTING DISTRIBUTION PANELS 'LP-1' AND 'LP-2; 
AND APPLYING 0-10V DIMMING TO THE LED DRIVES. 

3. STAGE 2 IS THE BASIC DAY TIME LIGHTING LEVEL 
STAGE 2 LIGHTING SHALL BE PROVIDED BY THE 
DAY/NIGHT (DN) AND EMERGENCY (EM) PANELS ONLY. 
0-1 OV DIMMING THE LED DRIVERS MAY BE USED TO 
ACHIEVE STAGE 1 LUMINANCE LEVELS. 

4. STAGE 1 IS THE NIGHTTIME LEVEL, INITIATED BY THE 
SOLID STATE SOLAR TIME CLOCK IN THE LIGHTING 
CONTROL PANEL STAGE 1 LIGHTING SHALL BE 
PROVIDED BY THE DAY/NIGHT (DN) AND EMERGENCY 
(EM} PANELS ONLY. 0-10V DIMMING THE LED 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
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DRIVERS MAY BE USED TO ACHIEVE STAGE 1 
LUMINANCE LEVELS. 

E. THE FOLLOWING LIGHTING LEVELS SHALL BE USED FOR EACH 
LIGHTING STAGE-NORTHBOUND TUNNEL: 

PHOTOMETER THRESHOLD THRESHOLD TRANSITION TRANSITION 
SETTING [CD/fvf! 2 #1 [CD/fvf! 2 #2 [CD/fvf! 2 #1 [CD/fvf2 # 2 [CD/fvf! 2 
100& BELOW 6 6 6 6 
101-250 10 10 10 10 
250-1,500 50 31 20 10 
1,500-3,000 90 55 37 10 
3, 000 -6, 000 130 80 53 14 
6,000 & ABOVE 202 125 85 22 

F. THE FOLLOWING LIGHTING LEVELS SHALL BE USED FOR EACH 
LIGHTING STAGE -SOUTHBOUND TUNNEL: 

PHOTOMETER THRESHOLD THRESHOLD TRANSITION TRANSITION 
SETTING [CD/fvf 2 #1 [CD/fvf 2 #2 [CD/fvf 2 #1 [CD/fvf2 #2 [CD/fvf2 
100& BELOW 6 6 6 6 
101-250 10 10 10 10 
250-1,500 50 31 20 10 
1,500-3,000 100 59 41 10 
3, 000 -6, 000 150 88 61 16 
6,000 & ABOVE 242 142 99 26 

G. THE FOLLOWING LIGHTING LEVELS SHALL BE USED FOR EACH 
LIGHTING STAGE -SOUTHBOUND EXIT RAMP: 

PHOTOMETER THRESHOLD THRESHOLD TRANSITION TRANSITION 
SETTING [CD/fvf! 2 #1 [CD/fvf2 #2 [CD/fvf! 2 #1 [CD/fvf2 #2 [CD/fvf2 
100& BELOW 6 6 6 6 
101-250 10 10 10 10 
250-1,500 50 31 20 10 
1,500-3,000 100 62 41 10 
3, 000 -6, 000 150 93 61 16 
6,000 & ABOVE 249 154 101 27 

H. FOR EACH THRESHOLD ZONE #1 SETPOINT, THE LUMINANCE 
VALUES IN THE OTHER ZONES ARE CALCULATED FROM THE 
LUMINANCE REDUCTION CURCE IN RP-22-11. 

I. THE TUNNEL LIGHTING CONTROL SYSTEM SHALL NOT UTILIZE 
0-10V LED DRIVER DIMMING TO SWITCH OFF LUMINAIRES. 

J. IN THE EVENT OF A FAILURE OF THE TUNNEL LIGHTING 
CONTROL SYSTEM, ALL LUMINAIRES SHALL FAIL SAFE TO FULL 
LUMINAINCE OUTPUT. 

1.03 LIGHTING CONTROL PANEL 
A. TWO LIGHTING CONTROL PANELS SHALL BE PROVIDED, ONE 

FOR THE NORTHBOUND TUNNEL AND ONE FOR BOTH 
SOUTHBOUND AND SOUTHBOUND RAMP E TUNNELS TO THIRD 
STREET. 

B. EACH LIGHTING CONTROL PANEL SHALL INCORPORATE THE 
FOLLOWING COMPARTMENTS: 
1. ELECTRICAL SUPPLY COMPARTMENT; AND THE 
2. CONTROL AND MONITORING COMPARTMENT. 

C. CONTROL PANEL POWER DISTRIBUTION: INPUT POWER SHALL 
BE 277VAC AND TERMINATE INSIDE CONTROL PANEL LOW 
VOLTAGE CONTROL POWER SHALL BE 24VDC AND 120VAC. 
CONTROL POWER SUPPLY SHALL BE APPROPRIATELY FUSED. 
ALL HIGH AND LOW VOLTAGE COMPONENTS SHALL BE 
SEPARATED BY A BARRIER. POWER DISTRIBUTION WIRING 
SHALL BE NOT LESS THAN #14 AWG. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L 

M. 

N. 

EACH LIGHTING CONTROL PANEL COMPARTMENT SHALL 
INCLUDE ANTI-CONDENSATION HEATER AND THERMOSTAT. 
THE LIGHTING CONTROL PANEL SHALL BE CAPABLE OF FIELD 
ADJUSTING THE SIX LIGHT LEVEL OPERATING POINTS FROM 2 
TO 10,000 CD/fvf! IN STEPS OF 2 CD/fvf!. TIME DELAYS FOR 
TURN OFF/ON FOR EACH LEVEL SHALL BE SET AT 10 MINUTES 
AND SHALL BE SELECTABLE IN ONE MINUTE STEPS FROM 2 TO 
30 MINUTES. THE LIGHTING PARAMETERS SHALL BE PRE
PROGRAMMED AND STORED IN NON-VOLA TILE MEMORY. 
LIGHTING CONTROLLER OUTPUTS: EACH RELAY OUTPUT 
CIRCUIT SHALL HAVE A 2 AMP INDUCTIVE LOAD RATING; 
CAPABLE OF OPERATING LOW VOLTAGE ELECTRICALLY HELD 
CONTACTORS. SINGLE POLE 15A INTERPOSING RELAYS SHALL 
DRIVE HIGH VOLTAGE LIGHTING CONTACTORS. INDICATION 
SHALL DISPLAY INDIVIDUAL CIRCUIT STATUS, POWER ON, AND 
SENSOR CONDITION. 
PROVIDE NEMA 12 ENCLOSURES, MINIMUM OF TEN GAGUE. 
PROVIDE CABINET WITH HINGED FRONT DOOR AND LOUVERS 
AS REQUIRED. 
PROVIDE A SEALED GEL CELL BATTERY BACK-UP WITHIN THE 
ENCLOSURE BATTERY SHALL PROVIDE POWER FOR 90 
MINUTES. 
THE CONTROLLER SHALL ALSO HAVE BATTERY BACKED MEMORY 
FOR FUNCTIONS SUCH AS TIME SCHEDULING. A 10 MINUTE 
CAPACITIVE BATTERY SHALL BE PROVIDED FOR UNPOWERED 
BATTERY REPLACEMENT. 
PROVIDE A TOUCHSCREEN DISPLAY ON THE CONTROL PANEL 
TO DISPLAY THE STATUS OF EACH LEVEL, LUMINANCE METER 
STATUS, SYSTEM STATUS, AUTOMATIC OR MANUAL 
OPERATION, AND SYSTEM MALFUNCTION. MAKE ADJUSTMENTS 
BY MEANS OF PANEL MOUNTED PUSHBUTTONS. FUNCTIONS 
SHALL INCLUDE ALPHA-NUMERIC KEYPAD, NAVIGATION ARROW 
KEYS AND FUNCTION KEYS. THE OPERATOR INTERFACE SHALL 
ALLOW VIEWING AND EDITING OF OPERATING PARAMETERS OF 
BOTH THE SWITCHING AND DIMMING CONTROL SYSTEMS. 
PROVIDE HAND/OFF/AUTO SELECTOR SWITCHES WITH AN 
INTEGRAL RED LED PILOT LIGHT FOR EACH CONTROLLER 
CHANNEL FOR MANUAL OPERA TOR. THE HAND POSITION 
SWITCHES THE LED CHANNEL '5 POWER ON AND SIGNALS THE 
LED DRIVER TO PROVIDE FULL OUTPUT. THE OFF POSITION 
SWITCHES THE LED CHANNEL '5 POWER OFF. THE AUTO 
POSITION ALLOWS THE CONTROLLER TO OPERATE THE LED 
CHANNEL OPERA TOR LEGEND AND INDICATION NAMEPLATES 
SHALL BE PROVIDED. A SEPARATE PUSHBUTTON AND 
ISOLATION REAL Y IS REQUIRED FOR THE PUSH-TO-TEST 
FUNCTION. 
IN CASE OF POWER FAILURE, THE CONTROL PANEL SHALL 
GRADUALLY RESTORE THE LIGHT LEVELS ACCORDING TO THE 
TIME DELAY SETTINGS FOR EACH LEVEL WHEN POWER IS 
RESTORED. IF THE UNIT FAILS, ALL TUNNEL LIGHTING 
CONTACTORS SHALL REMAIN IN THEIR LAST LATCHED 
POSITION. LIGHTING WILL BE PROVIDED BY TUNNEL 
EMERGENCY LIGHT CIRCUITS FED FROM AN UNINTERRUPTIBLE 
POWER SUPPLY (UPS). 
CONTROLLER NETWORKING: EACH CONTROLLER SHALL HAVE A 
FIBER OPTIC TO COPPER CABLE ETHERNET SWITCH. 
SCADA INTERFACE: THE TUNNEL LIGHTING CONTROL SYSTEM 
SHALL BE ABLE TO COMMUNICATE WITH THE SCADA SERVERS 
USING THE NATIVE TCP/IP PROTOCOL OF CONTROLLER 
PLATFORM, USING THE CORRESPONDING I/0 DRIVER. THE 
EQUIPMENT SUPPLIERS SHALL COORDINATE TO ENSURE 
EFFECTIVE INTEROPERABILITY. FOR MONITORING AND 
ALARMING PURPOSES ONLY, AS A MINIMUM, THE SCADA/HMI 
SHALL DISPLAY THE FOLLOWING INFORMATION: 
- HAND/OFF/AUTO SELECTOR SWITCH STATUS 
- CONTACTOR OUTPUT 
- CONTACTOR STATUS 
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LOCAL TUNNEL LIGHTING SWITCHING OUTPUT 
- LOCAL TUNNEL LIGHTING DIMMING OUTPUT 

LUMINANCE SENSOR STATUS 
LUMINANCE SENSOR READING 

THE SCADA SYSTEM SHALL NOT OVERRIDE THE CONTROLLERS. 
0. LIGHTING CONTACTORS: ALL LOW VOLTAGE CONTROLLER 

OUTPUTS SHALL BE CONVERTED TO HIGH VOLTAGE OUTPUTS 
THROUGH INTERPOSING RELAYS. EACH INTERPOSING RELAY 
SHALL HAVE A SINGLE POLE 15A CONTACT. 

P. EACH LIGHTING CONTACTOR SHALL BE RATED FOR 480V, 3 
PHASE, 3 POLE, 1 OOA AMP. THE CONTACTOR POLES SHALL BE 
FED AT 480V. THE CONTROL PANEL INTERNAL VOLTAGES ARE 
EITHER 24VDC FOR SENSOR, CONTROLLER AND 
COMMUNICATION EQUIPMENT OR 120VAC FOR INTERPOSING 
RELAYS, CONTACTOR COIL� AUXILIARY CONTACTS AND HOA 
SWITCHES. NO ADDITIONAL DEVICES ARE REQUIRED; VOLTAGE 
IS REDUCED INTERNALLY BY A SERIES OF TRANSFORMERS. 
PROVIDE EACH LIGHTING CONTACTOR WITH AUXILIARY 
CONTACT FOR STATUS INDICATION. 

Q. REMOTE DIMMING ENCLOSURE: THE 4-20MA OUTPUTS OF THE 
TUNNEL LIGHTING CONTROLLER ARE TRANSLATED TO THE 
LOCAL CIRCUIT GROUPS USING A REMOTE DIMMING 
ENCLOSURE. THE REMOTE DIMMING ENCLOSURE IS POWERED 
BY 277V. THE OUTPUTS OF THE REMOTE DIMMING ENCLOSURE 
ARE AMPLIFIED 0-10VDC CONTROL CIRCUITS EACH CAPABLE OF 
SINKING SOMA CIRCUITS OF LED DRIVERS. ADDITIONAL 
DIMMING AMPLIFIERS CAN BE USED TO CONTROL ADDITIONAL 
LED CIRCUITS. THE DIMMING AMPLIFIER SHALL INCORPORATE 
OVERRIDE SWITCHES TO ALLOW MANUAL CONTROL OF FULL 
DIMMING OUTPUT. EAST AND WEST WALL LED DRIVERS ARE 
CONTROLLED FROM THE SAME REMOTE DIMMING ENCLOSURE 
WITHIN A CONTROL ZONE. 

R. LIGHTING CONTROL PANELS SHALL BE UL LISTED AS ULSOBA 
INDUSTRIAL CONTROL EQUIPMENT. 

S. LOCAL HMI: SHALL BE A WINDOWS CE7 TOUCHSCREEN 
INTEGRA TED WITH THE TUNNEL LIGHTING CONTROL SYSTEM. 
THE HMI SHALL ALSO BE A WEB SERVER WHICH ALLOWS THE 
MAIN SCADA SYSTEM TO VIEW THE LOCAL HMI VIA A WEB 
BROWSER. 

T. MANUFACTURER SHALL PROVIDE THE SOFTWARE LICENSE FOR 
THE APPLICATION THAT SHOULD BE OWNED BY THE 
CUSTOMER. 

U MANUFACTURER SHALL PROVIDE A SUBMITTAL INCLUDING 
TYPICAL SCREENS, VARIABLE DATABASE AND SEQUENCE OF 
OPERATION. 

V. THE PROGRAM APPLICATION FILES AND SOFTWARE LICENSE 
SHOULD BE OWNED BY THE CUSTOMER AND BE WARRANTED 
FOR 2 YEARS. 

W. CONTROLLER NETWORKING: SINGLE MODE FIBER OPTIC 
COMMUNICATION CABLES SHALL CONNECT THE TWO 
CONTROLLERS. CONTRACTOR SHALL SUPPLY AND INSTALL 
NETWORK CISCO TYPE IE-2000-BTC PLUS 2X GLC-LX-SM-RGD 
SWITCH (OR APPROVED EQUAL} FOR ALL CONTROLERS. 

PART 2- liGHTING CONTROL MODES 

2. 01 GENERAL 

A. THE CONTROL SYSTEM SHALL OPERATE UNDER THREE 
CONTROL MODES: 
1. AUTOMATIC MODE, THE TUNNEL LIGHTING SHALL BE 

CONTROLLED BASED UPON THE LUMINANCE MEASURED 
BY A PAIR OF PHOTOMETERS MOUNTED OUTSIDE THE 
TUNNEL; 

2. LOCAL MANUAL MODE FROM THE LIGHTING CONTROL 
PANEL 

3. OFF MODE . 

2.02 AUTOMATIC MODE 

A. AS THE MEASURED LUMINANCE LEVEL RISES AND REACHES 
THE SET THRESHOLD POINT, THE CONTROL SYSTEM SHALL 
SWITCH ADDITIONAL REINFORCED LIGHTING STAGES ON. AS 
THE LUMINANCE LEVEL FALLS AND REACHES SET THRESHOLD 
POINTS, THE CONTROL SYSTEM SHALL SWITCH REINFORCED 
LIGHTING STAGES OFF. 

B. TUNNEL ROADWAY LIGHTING LEVEL 1 "NIGHT": THE 
SELECTOR SWITCH IN THE TUNNEL LIGHTING CONTROL PANEL 
SHALL BE IN THE "AUTO!/ POSITION. THE LUMINANCE METER 
LOCATED IN EACH PORTAL SENSES AMBIENT LIGHT LEVELS 
BELOW 100 CD/flf. ALL LATCHING CONTACTORS AND RELAYS 
FOR THE TUNNEL LIGHTING SYSTEM ARE DE-ENERGIZED. 
NIGHTTIME LUMINANCE LEVELS WILL BE PROVIDED FOR THE 
TUNNEL FROM PORTAL TO PORTAL 

C TUNNEL ROADWAY LIGHTING - LEVEL 2 ''DAY" THROUGH LEVEL 
6 "SUNNY": THE SELECTOR SWITCH IN THE TUNNEL LIGHTING 
CONTROL PANEL SHALL BE IN THE "AUTOn POSITION. THE 
LUMINANCE METER LOCATED AT THE PORTAL SENSES AMBIENT 
LIGHT LEVELS ABOVE 101 CD/f'lf. AS THE AMBIENT LIGHT 
LEVEL INCREASES OR DECREASES FROM "DA yu TO "SUNNY'� 
LIGHTING CONTACTORS 'Cl' AND 'C2' ENERGIZED OR DE
ENERGIZED DEPENDING ON THE REQUIRED PREDETERMINED 
LEVEL ONCE ALL OF THE TUNNEL LIGHTING CONTACTORS FOR 
A LEVEL HAVE BEEN ENERGIZED, THE "WHITE" INDICATING 
LIGHT WILL BE ENERGIZED. 

D. THE PHOTOMETERS PROVIDE A 4mA TO 20mA SIGNAL 
DIRECTLY PROPORTIONAL TO THE MEASURED LUMINANCE. THE 
CONTROL SYSTEM SHALL MONITOR BOTH INPUTS AND CHECK 
THEY ARE PRODUCING A SIGNAL LEVEL WITHIN ACCEPTABLE 
PARAMETERS. IF THE OUTPUT FROM PHOTOMETERS IS OUTSIDE 
OF NORMAL OPERATING PARAMETERS AN ALARM SHALL BE 
RAISED TO SCADA AT THE TRAFFIC CONTROL CENTER. 

E. AUTOMATIC LIGHTING CONTROL MODE SHALL OPERATE AS 
FOLLOWS: 
1. AUTOMATIC CONTROL IS ACTIVE DURING DAYLIGHT 

HOURS AND WHEN THE ENTRANCE LIGHTING CONTROL 
PANEL IS SET TO 'AUTO: 

2. WHEN THE EXTERNAL LUMINANCE, AS DETECTED BY 
THE EXTERNAL PHOTOMETER� EXCEEDS A LUMINANCE 
THRESHOLD FOR A TIME GREATER THAN THE MINIMUM 
LEVEL DURATION, A NEW LIGHTING STAGE DEMAND IS 
SET (I.E. STAGE NUMBER SHALL INCREMENT). THE 
MINIMUM LEVEL DURATION ENABLES FLUCTUATIONS IN 
THE PHOTOMETER READINGS TO STABILIZE BEFORE 
SWITCHING TO THE NEXT LEVEL 

3. THE REQUIRED LIGHTING STAGES SHALL BE SWITCHED 
ON TO MEET THE LIGHTING DEMAND, PROVIDED THE 
MINIMUM STAGE DURATION TIME HAS EXPIRED FOR 
THE PREVIOUS STAGE. THIS PREVENTS RAPID CHANGES 
OF LIGHTING STAGES. 

4. FURTHER INCREASE IN EXTERNAL LUMINANCE SHALL 
INCREASE THE STAGE DEMAND FURTHER, PROVIDING 
THE MINIMUM LEVEL DURATION HAS EXPIRED. THE 
APPROPRIATE LIGHTING STAGES SHALL THEN BE 
SWITCHED ON PROVIDING THE MINIMUM STAGE 
DURATION TIME FOR THE PREVIOUS STAGE HAS 
EXPIRED. THIS SHALL REPEAT UNTIL THE HIGHEST 
LIGHTING STAGE IS ACHIEVED, SHOULD THE EXTERNAL 
LUMINANCE DEMAND IT. 

5. SHOULD THE EXTERNAL LUMINANCE REDUCE BELOW A 
LUMINANCE THRESHOLD FOR A TIME GREATER THAN 
THE MINIMUM LEVEL DURATION, THE LIGHTING STAGE 
DEMAND SHALL BE REDUCED. PROVIDING THE 
MINIMUM STAGE DURATION TIME HAS EXPIRED, THE 
LIGHTING STAGE DEMAND SHALL DECREMENT AND 
SWITCH LIGHTING STAGES OFF AS APPROPRIATE TO 

MEET THE STAGE DEMAND. THIS SHALL REPEAT UNTIL 
STAGE 2 IS ACHIEVED, SHOULD THE EXTERNAL 
LUMINANCE DEMAND IT. 

6. ALL THE ABOVE LIGHTING STAGES SHALL BE ACHIEVED 
USING THE SWITCHING AND/OR DIMMING OF THE 
LAMPS AS APPROPRIATE. 

7. OPERATION OF AUTOMATIC MANUAL CONTROL SHALL 
BE INDICATED ON THE SCADA SYSTEM. 

2.03 LOCAL MANUAL CONTROL MODE 

A. LOCAL MANUAL CONTROL SHALL BE PROVIDED ON THE 
LIGHTING CONTROL PANEL TO ENABLE THE LIGHTING STAGE 
DEMAND TO BE INCREMENTED OR DECREMENTED AS 
REQUIRED. 

B. THE LOCAL CONTROL UNIT SHALL HAVE A SELECTOR SWITCH 
TO ENABLE "LOCAL MANUAL" MODE TO BE SELECTED. 

C THE MINIMUM STAGE DURATION FOR THE LIGHTING CONTROL 
PANEL SHALL NEED TO BE SATISFIED BEFORE SWITCHING ON 
OR OFF SUBSEQUENT LIGHTING STAGES. 

D. OPERATION OF LOCAL MANUAL CONTROL SHALL BE INDICA TED 
ON THE SCADA SYSTEM. 

E. THIS SYSTEM SHALL ALSO HAVE ADEQUATE LOGIC SET UP 
THAT IN CASE OF FAILURE OF PART OR COMPLETE CONTROL 
SYSTEM, THE LIGHTING LEVEL IN THE TUNNEL CAN BE 
CONFIGURED TO REMAIN AT THE PREVIOUS OR MAXIMUM 
LEVEL 

2. 04 OFF MODE 

A. A SYSTEM OFF MODE SHALL BE PROVIDED ON THE LIGHTING 
CONTROL PANEL TO DISABLE THE SYSTEM AS REQUIRED. 

B. THE OFF MODE SHALL DISABLE LED DRIVER DIMMING, 
RETURNING THE LUMINAIRES TO FULL LUMINOUS OUTPUT. ALL 
TUNNEL LIGHTING CONTACTORS SHALL REMAIN IN THEIR LAST 
LATCHED POSITION. 

C SWITCHING THE TUNNEL LIGHTING CONTROL SYSTEM TO 'OFF 
SHALL BE INDICATED ON THE SCADA SYSTEM. 

PART 3- PHOTOELECTRIC CONTROL 

3. 01 GENERAL 

A. THE REINFORCED LIGHTING STAGES SHALL BE SWITCHED ON 
AND TURNED OFF AUTOMATICALLY IN SEQUENCE AS THE DAY 
LIGHT INTENSITY INCREASES OR DECREASES. THE AUTOMATIC 
OPERATION FOR THESE STAGES SHALL BE CONTROLLED BY 
PHOTOMETERS MOUNTED ON POLES AT EACH PORTAL, USING 
THE AVERAGE VALUE. 

B. THE EXISTING PHOTOMETER CAMERAS WILL BE REMOVED AND 
THE NEW CAMERAS SHALL BE MOUNTED 13-16 FEET ABOVE THE 
ROAD, ON THE EXISTING POLES. 

C EACH PHOTOMETER SHALL BE ADJUSTED, DEPENDENT ON ITS 
LOCATIO� TO REPLICATE THE REQUIRED 20° ANGLE OF VIEW 
AS RECOMMENDED IN RP-22. EACH PHOTOMETER SHALL BE 
HOUSED IN A MINIMUM WEATHERPROOF HOUSING TO IP66 OR 
NEMA 4 ENCLOSURE COMPLETE WITH WASH AND WIPE UNIT 
AND INTEGRAL ANTI-CONDENSATION HEATER. EQUIP THE 
PHOTOMETER HOUSING WITH A LINE VOLTAGE RESISTANCE 
HEATER ELEMENT AND TEMPERATURE SENSOR TO PREVENT 
SNOW AND ICE FROM OBSCURING THE SENSOR LENS. THE 
WASH AND WIPE FUNCTION SHALL BE ACTIVATED 
AUTOMATICALLY ONCE A DAY AT A PRE-DETERMINED TIME, 
WHICH SHALL BE AGREED WITH THE ENGINEER. 

D. THE PHOTOMETERS SHALL TRANSMIT LUMINANCE VALUES TO 
THE TUNNEL LIGHTING CONTROL SYSTEM WHICH SHALL 
SWITCH OR DIM THE LUMINAIRES TO ACHIEVE THE REQUIRED 
LUMINANCE LEVEL THE PHOTOMETERS SHALL BE SWITCHED 
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ON AND OFF AT SUNRISE AND SUNSET RESPECTIVELY BY THE 
SOLAR TIME CLOCK. 
THE PHOTOMETERS SHALL BE SUITABLE TO MEASURE THE 
AMBIENT LIGHT LEVEL WITHIN THE RANGE 1 CD/� TO 10,000 
CD/Mt. 
THE PHOTOMETERS SHALL BE OF SOLID STATE DESIGN AND 
SHALL COMPRISE A SILICON PHOTODIODE WITH OPTICAL 
SYSTEM FOR LUMINANCE MEASUREMENT, A RAIN AND SUN 
HOOD, A THERMOSTATICALLY CONTROLLED HEATED GLASS 
SCREEN, AN AMPLIFIER WITH A 4-20MA CURRENT OUTPUT 
CHARACTERISTIC. ACCURACY SHALL BE BETTER THAN ::1: 
3%WITH FACILITY FOR CALIBRATION AT LOWER AND UPPER 
LUMINANCE VALUES. THE PHOTOMETER 4-20MA SIGNAL SHALL 
BE SENT TO THE TUNNEL LIGHTING CONTROLLER. THE 
CONTROLLER SHALL HAVE CONTROL OF THE LED FIXTURES 
WITH SEPARATE NIGHT AND DAY OUTPUT LEVELS. THE 
CONTROLLER ALSO ADDITIVEL Y CONTROLS DAYTIME 
THRESHOLD AND TRANSITION LIGHTING BY SWITCHING 
FEEDER CONTACTOR TO ENERGIZE ENTIRE PANELBOARDS. 
THE MOUNTING BRACKET SHALL BE, EPOXY COATED (FOUR 
MILS THICK) STEEL BRACKET ARM WHICH SHALL BE 
ADJUSTABLE TO ALLOW FOR THE AIMING OF THE LUMINANCE 
METER IN AT LEAST TWO ANGLES OF ROTATION. 
THE PHOTOMETER POLES SHALL HAVE A HOT DIPPED 
GALVANIZED FINISH. ALL EXTRANEOUS CONDUCTIVE PARTS 
OF THE POLE SHALL BE BONDED TO GROUND IN ACCORDANCE 
WITH NEC70. 
PROVIDE SURGE PROTECTION AT THE VOLTAGE INPUTS OF THE 
PHOTOMETER AND CONTROLLER TO PROTECT THE UNIT FROM 
LIGHTNING STRIKES AND VOLTAGE SPIKES. 
1. 120VAC CONTROL POWER IS PROTECTED AT 330V PEAK, 

WITH 5KA SURGE FOR 850MICROSECONDS AND 
<5NANOSECOND REPONSE TIME. 

2. 24VDC.POWER IS PROTECTED AT 32VDC PEAK WITH 
50V@134V MAXIMUM BASED ON 10MICROSECOND 
SPIKE IN 1 SECOND PERIOD. 

TESTING: THE PHOTO LIGHTING CONTROL SYSTEM SHALL BE 
FACTORY TESTED TO ENSURE PROPER OPERATION OF ALL 
SWITCHING CONTROLS, ANALOG AND DIGITAL 
TRANSMISSIONS, AND OPERATOR INTERFACE. THE SYSTEM 
SHALL BE MODEL T57-6 AS MANUFACTURED BY PLC
MUL TIPOINT INC. OR APPROVED EQUAL. 
CERTIFICATION: THE PHOTO LIGHTING CONTROL SYSTEM 
SHALL BE ETL CERTIFIED TO COMPLY WITH THE STANDARDS OF 
UL/ANSI 508A FOR INDUSTRIAL CONTROL EQUIPMENT. 
START-UP: A FACTORY AUTHORIZED TECHNICIAN SHALL 
PERFORM SYSTEM STARTUP INCLUDING: SENSOR 
CALIBRATION, LOOP CHECKOUT, AND COMMISSIONING. 
WARRANTY: THE PHOTOMETERS AND LIGHTING CONTROL 
SYSTEM SHALL BE WARRANTED FOR TWO YEARS. 
THE EXISTING CAMERAS AND ALL THE CABLES AND CONDUITS 
THAT ARE PART OF THE PHOTOELECTRIC CONTROL SYSTEM 
WILL BE REMOVED AND NEW CAMERAS AND APPROPRIATE 
CABLES WILL BE INSTALLED. CONTRACTOR SHALL SUBMIT THE 
SEQUENCE OF OPERATIONS AND A SCHEDULE TO BE APPROVED 
BY THE ENGINEER. 

PART 4 - METHOD OF PAYMENT AND ITEMS 

4.01 METHOD OF PAYMENT AND ITEMS 
A. PAYMENT FOR LIGHTING CONTROL ITEMS SHALL BE MADE AT THE 

CONTRACT UNIT PRICE, INCLUDING BUT NOT LIMITED TO ALL WORK, 
LABOR, EQUIPMENT, AND MATERIALS NECESSARY THEREFORE OR 
INCIDENTAL THERETO AS FOLLOWS: 

ITEM NO. 

625 
625 
625 

625 

625 
625 

B. 

DESCRIPTION UNIT 

LIGHTING, MISC. : LIGHTING CONTROL PANEL EACH 
LIGHTING, MISC. : REMOTE DIMMING ENCLOSURE EACH 
LIGHTING, MISC. : NO. 12 AWG BELDEN 3103S 
CONTROL CABLE FT 
LIGHTING, MISC. : CONTACTORS, 480V, 3 PH, 
3 POLE, 1 OOA EACH 
LIGHTING, MISC. : PHOTOMETRIC CAMERA EACH 
LIGHTING, MISC. : PHOTOMETER REMOVED EACH 

REFER TO THE GENERAL NOTES ON TUNNEL LIGHTING, 
RACEWAYS AND BOXES, CONDUCTORS AND CABLES, HANGERS 
AND SUPPORTS, AND ELECTRICAL DEMOLITION FOR OTHER PAY 
ITEMS ASSOCIATED WITH THE INSTALLATION OF THE TUNNEL 
LIGHTING SYSTEM. en w 1-0 z 
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TOTALS 
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0 Vl 
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-
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FROM TO FT 
N8 127+00.00 129+32.30 232 

N8 129+32.30 131+62.25 230 

NB 131+62.25 133+92.73 230 

NB 133+92.73 135+94.50 202 

NB 127+00.00 129+32.45 232 

N8 129+32.45 131+62.77 230 

N8 131+62.77 133+93.40 231 

N8 133+93.40 135+74.00 181 

S8R 135+64.51 134+13.49 151 

S8R 134+13.49 131+83.00 230 

S8R 131+83.00 129+52.27 231 

S8R 129+52.27 126+86.00 266 -- -
S8R 126+86.00 129+52.27 266 

S8R 129+52.27 127+22.30 230 

S8R 127+22.30 124+91.11 231 

S8R 135+64.51 /34+17.25 147 

58 133+57.00 132+48.18 109 

58 132+48.18 130+15.80 232 

58 130+15.80 127+87. 75 228 

58 127+87.75 125+40.00 248 

58 133+57.00 132+75.24 82 

58 132+75.24 130+44. 76 230 

58 130+44. 76 128+15.72 229 

58 128+15. 72 125+40.00 276 

-- -

LEGEND 
58 Southbound 
NB Northbound 

S8R Southbound Rome_ 
ER Equipment Room 
ww West Wall 
EW East Wall 

CARRIED TO GENERAL SUMMARY 
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552 414 275 275 

360 540 331 - -
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134 151 45 2 ::> 
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154 105 48 29 ::> 
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ITEM NO. 
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<( 0 z :s STATION <( 
0 1-U) 
<( 0 
0 
0::: 

FROM TO FEET 

NB 127+00.00 129+32.30 232 
NB 129+32.30 131+62.25 230 
NB 131+62.25 133+92.73 230 
NB 133+92.73 135+94.50 202 
NB 127+00.00 129+32.45 232 
NB 129+32.45 131+62.77 230 
NB 131+62.77 133+93.40 231 
NB 133+93.40 135+74.00 181 

SBR 135+64.51 134+13.49 151 
SBR 134+13.49 131+83.00 230 
SBR 131+83.00 129+52.27 231 
SBR 129+52.27 126+86.00 266 
SBR 126+86.00 129+52.27 266 
SBR 129+52.27 127+22.30 230 
SBR 127+22.30 124+91.11 231 
SBR 135+64.51 134+17.25 147 

SB 133+57.00 132+48.18 109 
SB 132+48.18 130+15.80 232 
SB 130+15.80 127+87.75 228 
SB 127+87.75 125+40.00 248 
SB 133+57.00 132+75.24 82 
SB 132+75.24 130+44.76 230 
SB 130+44.76 128+15.72 229 
SB 128+15.72 125+40.00 276 

LEGEND 

SB Southbound 

NB Northbound 

SBR Southbound Ramp 

ER Equipment Room 

ww West Wall 

EW East Wall 
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202-203 EW SB 133+57.00 125+40.00 817 2451 148 
202-203 ww SB 133+57.00 125+40.00 817 2451 142 
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LEGEND 

SB Southbound 
/ 
E NB Northbound 

E 
_c 

SBR Southbound Ramp 
/ o> ER Equipment Room 
-� -"" ww West Wall 

� 

0 :;: EW East Wall 
:;: Q. / TOTALS CARRIED TO GENERAL SUMMARY 5139 16633 811 
u 

625 625 625 625 

c w 
6 � w I---' 5 ::; 0 m 
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66 13515 15 
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ITEM NO. 

0 
z >-0 <( z w 
u w 3 STATION I- z 0 0 w w ........ 

w 0::: (j) <( 
0 I w 

(j) u.. 0::: 
w 
0::: 

FROM TO 

208 EW NB 127+00.00 129+32.30 

209 EW NB 129+32.30 131+62.25 

210 EW NB 131 +62.25 133+92.73 

211 EW NB 133+92.73 135+94.50 

212 ww NB 127+00.00 129+32.45 

213 ww NB 129+32.45 131+62.77 

214 ww NB 131 +62.77 133+93.40 

215 ww NB 133+93.40 135+74.00 

I.R.-71 NORTHBOUND SUBTOTAL TO GENERAL SUMMARY 

219 EW SBR 135+64.51 134+13.49 

218 EW SBR 134+13.49 131+83.00 

217 EW SBR 131+83.00 129+52.27 

216 EW SBR 129+52.27 126+86.00 

223 ww SBR 135+64.51 134+17.25 

222 ww SBR 134+17.25 131+86.05 

221 ww SBR 131+86.05 129+56.08 

220 ww SBR 129+56.08 126+86.00 

I.R.-71 SOUTHBOUND RAMP E SUBTOTAL TO GENERAL SUMMARY 

227 EW SB 133+57.00 132+48.18 

0 
226 EW SB 132+48.18 130+15.80 

r-' 

;! 225 EW SB 130+15.80 127+87.75 
<D 
z 224 EW SB 127+87.75 125+40.00 
>-
t- 231 ww SB 133+57.00 132+75.24 

230 ww SB 132+75.24 130+44.76 

2 229 ww SB 130+44.76 128+15.72 
0_ 

['-
228 ww SB 128+15.72 125+40.00 

.,j-
('J 
n I.R.-71 SOUTHBOUND SUBTOTAL TO GENERAL SUMMARY 
C'J 
.,j-
0 
0J 

NB ER 

SB ER " 
.,j-
01 

SBR ER 
', 
S2 NB TE 

SB TE 

c SBR TE 
0 

v 

n 
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� ww West Wall 
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s 
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/ TOTALS CARRIED TO GENERAL SUMMARY 
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230.48 
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230.32 
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180.60 
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230.50 
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266.27 
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A BBRE VIA TIONS: A BBRE VIA TIONS (CON T . ): L IGH TING L EGEND: RA CEWA YS: u ::.:: CJ � 0 
A OR AMP AMPERES NC NORMALL Y CL OSED 
A C T  ABO VE COUNTER TOP (6"J NEC NA TIONAL ELECTRICAL CODE LED TUNNEL LIGHTING FIXTURE CONDUIT RUN CONCEALED ABO VE CEILING OR IN WALLS 
AF AMP FRAME NEMA NA TIONAL ELECTRICAL I I WALL MOUNTED 
AFF ABO VE FINISHED FL OOR MANUFA C TURERS ASSOCIA TION TYPES 'A ', 'C' OR 'E' 
AHU AIR HANDLING UNIT NF NON-FUSIBLE (PLAN VIEWJ - - - CONDUIT RUN BEL OW GRADE OR IN SLAB 
AI ANAL OG INPUT NFPA NA TJONAL FIRE PRO TECTION 
AIC AMPERE INTERRUPTING CAPACITY  ASSOCJA TION 
AM AMMETER No . NUMBER LED TUNNEL LIGHTING FIXTURE XX-XX HOMERUN TO PANELBOARD. MINIMUM 
ANSI AMERICAN NA TIONAL S TANDARDS INSTITUTE NO NORMALL Y OPEN WALL  MOUNTED yy CONDUIT SIZE SHALL BE 3/4". 
A O  ANALOG OUTPUT NTS NO T TO SCALE I I TYPES '8', 'D' OR 'F' � 'XX-XX' PANELBOARD NAME 
APPRO X APPROXIMA TEL Y o . c. ON CENTER (PLAN VIEWJ 'YY' CIRCUIT NAME 
AS AMMETER SELECTION SWITCH OCPD O VERCURRENT PRO TECTIVE 
ASYM ASYMMETRICAL DEVICE "-J �  .........-...._ FLEXIBLE CONDUIT 
A T  AMP TRIP 0/F O VERFILL (_) LED TUNNEL LIGHTING FIXTURE 
A TS AUTOMA TIC TRANSFER SWITCH OHE O VERHEAD ELECTRICAL I I WALL MOUNTED CONDUIT TURNING DOWN en 
A UX AUXILIARY OSHA OCCUPA TIONAL SAFETY & TYPES 'A ', 'C' OR 'E' z A WG AMERICAN WIRE GAUGE HEAL TH ADMINISTRA TION (PROFILE VIEWJ CONDUIT TURNING UP 

0 BLDG BUILDING p POLE z C, CO T CONDUIT PERM PERMANENT -
CB CIRCUIT BREAKER PFC POWER FA CTOR CAPA CITOR C/S LED TUNNEL LIGHTING FIXTURE CONDUIT CAP 1-
CKT CIRCUIT PH OR ¢ PHASE � ==- WALL MOUNTED <( CLF CURRENT LIMITING FUSE PL C PROGRAMMABLE L OGIC TYPES 'B', 'D' OR 'F' � -
co COMPANY CONTROLLER fPROFILE VIEWJ PROPOSED PULL BOX OR JUNCTION BOX 

> COL COLUMN PNL PANEL 
CNTL CONTROL PR PAIR w 
CPU CENTRAL PROCESSING UNIT PS POWER SUPPL Y FIXTURE TAG, DESIGNA TIONS: mmr CABLE TRA Y fORA WN TO SCALE ON PLANSJ a: cs COMBINA TION STAR TER PTT  PUSH- TO- TEST BUTTON FOR T: 'XX-XX' PANELBOARD NAME m C T  CURRENT TRANSFORMER P VC POL YVINYL CHL ORIDE CONDUIT XEM - EMERGENCY LIGHTING T - XX 
Cu COPPER PWR POWER XLPI - LIGHTING PANEL 1 m 

0 ['-
::! 
((_) 
z 

>-
1-

2 

[L 

� 
L() "" 1'0 
S'" 
� 

0 
01 ', � C'J " 
S2 

DA4 DIGITAL - TO-ANALOG CONVERTER R&R REMO VE AND REL OCA TE XLP2 - LIGHTING PANEL 2 <( DI DIGITAL INPUT R REL OCA TE XDN - DA Y /NIGHT LIGHTING f w-xxxx-�: ) CABLE TA G, DESIGNA TIONS: DIA DIAMETER ROE REMO TE DIMMING ENCL OSURE FOR 'X': 
ON DA Y/NIGHT RE REL OCA TED N - NORTHBOUND TUNNEL FOR 'W': c 
DO DIGITAL OUTPUT RECEPT RECEP TACLE S - SOUTHBOUND TUNNEL ,' H - POWER 05kVA CJ 

z OS OR DISC DISCONNECT SWITCH REF REFERENCE R - SOUTHBOUND RAMP E TUNNEL TO 3RD S TREET M - POWER f601-4999VACJ 
DWGfSJ DRA WING(SJ RGS RIGID GAL VANIZED STEEL NE - NORTHBOUND EAST  TUNNEL WALL  P - POWER f241-600 VA CJ <( 
EG EQUIPMENT GROUND RMS ROO T MEAN SQUARE NW - NOR THBOUND WEST TUNNEL WALL  L - POWER (51-240 VA CJ 
EGC EQUIPMENT GROUND CONDUCTOR SF SEAL FITTING SE - SOUTHBOUND EAS T  TUNNEL WALL  D - DC POWER 
EKI- 7559SI FIBER OPTIC & ETHERNET PORT SH SHIELDED SW - SOUTHBOUND WEST TUNNEL WALL  C - CONTROL (TO A S TARTERJ c 
ELEC ELECTRIC, ELECTRICAL ss STAINLESS S TEEL RE - SOUTHBOUND RAMP EAS T  TUNNEL WALL I - INSTRUMENTA TION (TO A PLCJ z EM EMERGENCY SPD SURGE PRO TECTION DEVICE RW - SOUTHBOUND RAMP WEST TUNNEL WALL  E - EMERGENCY SHUT DOWN 

w EMT ELECTRICAL METALLIC TUBING SPH-OIP SINGLE PANEL HOUSING (PRO TECTION F - FIBER OPTIC COMMUNICA TIONS 
EOL END OF LINE & TERMINA TION OF FIBER OP TICJ FOR 'C': 0 - 0 THER COMMUNICA TIONS e, 
ESTOP EMERGENCY S TOP sw SWITCH CIRCUIT NUMBER G - GROUNDING 

w EX EXISTING SWBD SWITCHBOARD FOR 'XXXX': 
EXP EXPL OSION PROOF SYM SYMMETRICAL FOR 'S': EQUIPMENT REFERENCE ...J 
F FUSE TB TERMINAL BL OCK SEQUENTIAL REFERENCE FOR 'YY': 
F/C FIBER- TO-COPPER ETHERNET SWITCH TEL TELEPHONE ALPHANUMERIC SUFFIX AS  NEEDED 

e, FCR FLOA T CONTROL REL A Y TLCP TUNNEL LIGHTING CONTROL PANEL 
FL OR FLR FLOOR TWIS TWISTED INDIVIDUAL SHIELD � CAMERA RECEPTA CLE t W- YYY ) CONDUIT TA G, DESIGNA TIONS: z 
FT FEET TWOS TWISTED OUTER SHIELD FOR 'W': -
G OR GND GROUND TYP TYPICAL ,' () H - POWER 05kVA CJ 1-
GA GAUGE UG UNDERGROUND M - POWER (60J-4999VACJ :::1: GAL V GAL VANIZED UL UNDERWRITER'S LABOR A TORIES P - POWER (241-600 VA CJ 
GEC GROUNDING ELECTRODE CONDUCTOR UPS UNINTERRUPTIBLE POWER SUPPL Y L IGH TING CON TROL S: L - POWER (5J-240 VA CJ e, 
GEN GENERA TOR uv UL TRA VIOLET D - DC POWER -
GF GROUND FA UL T v VOL TS C - CONTROL ...J 
GFCI GROUND FAUL T CIRCUIT INTERRUPTER VA VOL T AMPS [)[] 

I - INSTRUMENTA TION (TO A PLCJ 
GFI GROUND FAUL T INTERRUPTER VA C VOL TS AL TERNA TING CURRENT L UMINANCE CAMERA E - EMERGENCY SHUT DOWN 
HMI HUMAN MACHINE INTERFA CE VDC VOL TS DIRECT CURRENT F - FIBER OP TIC COMMUNICA TIONS 
HOA HAND-OFF-AUTOMA TIC VFD VARIABLE FREQUENCY DRIVE 0 - 0 THER COMMUNICA TIONS 
HP HORSEPOWER VM VOL TMETER w G - GROUNDING 
HVA C  HEA TING, VENTILA TION & AIR CONDITIONING VMS VOL TMETER SELECTOR SWITCH LIGHTING CONTA CTOR T - TEMPORARY  
IES ILLUMINA TING ENGINEERING SOCIETY w WA TT  FOR 'YYY': 
IESNA ILLUMINA TING ENGINEERING W/ WITH ALPHANUMERIC SUFFIX AS  NEEDED 

L 
v SOCIETY OF NORTH AMERICA W/0 WITHOUT 

u 

CJ 

IG ISOLA TED GROUND WM WA TTMETER � REMOTE DIMMING ENCL OSURE ISBR INTRINSICALL Y SAFE BARRIER RELA Y WP WEA THER PROOF 
0 

2 fMC INTERMEDIA TE METAL CONDUIT XFMR TRANSFORMER 
_j 
co 
({_) 

IN INCH 
IR INFRARED POWER CIRCUITS 

01 ,, ISCA INSTANTANEOUS SHORT CIRCUIT A VAILABLE 
co 
/ 
1'0 

IV CURRENT- VOL TAG£ CONVERTER CONTROL CIRCUITS JB OR J JUNCTION BOX - - -

0 
OCl 
('� r-� 
E 

u 
/ 

8 
0 
r� 

::! 
'g 
>-, 

/ 

0 

kVA KIL O VOL T - AMPS � kW KIL OWA TTS 
M kWH KIL OWA TT -HOUR 

L LENGTH 0 

,.. LA LIGHTNING ARRESTOR I 
LED LIGHT EMITTING DIODE ,.. LFMC LIQUIDTIGHT FLEXIBLE METAL CONDUIT """' LP LIGHTING PANEL I L TG LIGHTING ::2: MAX MAXIMUM 

L 

2 
X 
Q) 

MCB OR MB MAIN CIRCUIT BREAKER <( MCC MOTOR CONTROL CENTER 
MECH MECHANICAL :::1: 

/ 

E 
E 

_c 
/ 
v 

MER MECHANICAL EQUIPMENT ROOM 
MFR MANUFAC TURER 
MH OR MTG MOUNTING HEIGHT 
MIN MINIMUM 

c 

� 

0 
3: 

s 
Q_ 

/ 

ML O MAIN L UGS ONL Y 
MS MANUAL SWITCH 

@ 

MTD MOUNTED 
N NEUTRAL 5 



0 
�'-' 
-T 

;; z >-f-

2 o_ 
(() 
L() 

C'•J 
n 

N 

-T 

CJ CKT 
C'-1 NO 
-, 
-T 
N 1 
'- ._ 
'2 3 NE-ON 

._ 
5 

c 7 
ry c---

v 9 NE-LP1 

-T 
CJ 

c---
1 1  

0 

2 
_j 
co 

1 3  ,______ 
1 5  NE-LP2 

({) ._ 
N 1 7  
,, 
co 1 9  
/ -
n 21 RE-DN 

0 ._ 
co 23 
C'-1 ['� 25 

E -
27 AE-lP1 

v 
/ 

8 
0 
r' 

;'!: 

c---
29 

31 
1---

'g 33 RE-LP2 � 
� 35 

:::_ 
0 
L ,______ 
2 c---
X 
Q) 

/ 

E 
E 

_c 
/ 
0'• 
c 

-"' 
0 
3: 

s 
o_ 

/ 

r-foFll7 r-ig� � 
T-3� 

TEMPORA R Y  LIGHTING - EXIS TING MAINTENANCE BUILDING PLAN 
SCALE: N. T .S.  

PANEL NAME SERVICE: 4801277(V) 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID 

MAINS: 600 (A) 3P MCB ENTRANCE: TOP NEUTRAL: cu - 200% MAIN CB INTERRUPTING RATING: 65KA SVM 

OP-E (TEMP) BRANCH CB INTERRUPTING RATING: 35KA SYM 

ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG: P-SWGR/DPE-AIB 

LOAD (VA) BREAKER BREAKER LOAD (VA) 
SERVES SERVES 

CZJA 0B e>C TRIP POLE POLE TRIP e>A 08 0C 

-"- X � 

100 3( -- X � )3 SE-DN 

-- X � 

-"- X --

100 3( -- X -- )3 SE-LP1 

-- X � 

-- X � 

100 3{ � X � )3 SE-LP2 

- X � 

- X � 1 150 29,412 EXISTING LIGHTING PANEL 'A1/NE' 

100 3{ � X � 1 150 29,41 2 EXISTING LIGHTING PANEL '82/NE' 

-"- X - 1 150 29,412 EXISTING liGHTING PANEL 'C:l/NE' 

.n, X � 1 150 29,412 EXISTING liGHTING PANEL 'A3/RE' 

100 3( -"- X -- 1 150 29,41 2 EXISTING LIGHTING PANEL '81/RE' 

-- X � 1 150 29,412 EXISTING LIGHTING PANEL 'C21AE' 

-- X � 1 150 29,412 EXISTING LIGHTlNG PANEL 'A2/SE' 

100 3{ � X � 1 150 29,41 2 EXISTING UGI-ITING PANEL '83/SE' 

� X � 1 150 29,412 EXISTING liGHTING PANEL 'C11SE' 

SUB-TOTAL CONNECTED 0 0 0 88235 88235 88235 SUB-TOTAL CONNECTED 

SUB-TOTAL CONNECTED: CZJA VA 88235 

SUB-TOTAL CONNECTED: 08 VA 88235 

SUB-TOTAL CONNECTED: 0C VA 88235 

TOTAL CONNECTED: VA 264706 

KEYNO TE LEGEND: 

(j) 

(j) 

0 

@ 

0 

0 

0 

(j) 

(j) 

LIGHTING DISTRIBUTION BOARDS, 
NORTHBOUND - EAST  WALL  

LIGHTING DISTRIBUTION BOARDS, 
NORTHBOUND - WEST WALL  

LIGHTING DISTRIBUTION BOARDS, 
SOUTHBOUND RAMP - WEST WALL 
LIGHTING DISTRIBUTION BOARDS, 
SOUTHBOUND RAMP - EAS T  WALL 
LIGHTING DISTRIBUTION BOARDS, 
SOUTHBOUND - WEST WALL 

LIGHTING DISTRIBUTION BOARDS, 
SOUTHBOUND - EAST  WALL 

MAIN SERVICE SWITCHBOARD NO. !, 
460 Y /265V-3PH-4W 

MAIN SERVICE SWITCHBOARD NO. 2, 
460 Y /265V-3PH-4W 

MAIN SERVICE SWITCHBOARD NO. 2, 
460 Y /265V-3PH-4W 

TEMPORA R Y  SEQUENCING: 
!. TUNNEL ROADWA Y LIGHTING IS TO BE MAINTAINED A T  

ALL  TIMES THROUGHOUT THE CONSTRUCTION PHASE. THE 
FOLLOWING NOTES DETAIL A SUGGESTED CONSTRUCTION 
SEQUENCE, CONTRA CTOR TO SUBMIT THE PROPOSED 
CONSTRUCTION PROCEDURE FOR ENGINEERS APPRO VAL . 

2. INSTALL  NEW LIGHTING DISTRIBUTION PANELS 
'OP-E' AND 'DP-W'. REFER TO SHEETS 124 I /$551 
THROUGH I244/$55I FOR PLANS. 

3 .  DISTRIBUTION PANELS TO BE SUPPLIED WITH 
480/277V FROM SWITCHGEAR IN NEW ELECTRICAL ROOM. 
FOR ONE LINE DIAGRAM SEE SHEET I469/555I 

4 .  DISTRIBUTION PANELS TO BE INSTALLED WITH NEW 
PERMANENT THREE -PHASE BRANCH CIRCUIT BREAKERS FOR 
FUTURE LIGHTING PANELS AND NEW SINGLE -PHASE 
BRANCH CIRCUIT BREAKERS FOR TEMPORARY CONNECTION 
TO EXISTING LIGHTING PANELS.  

PANEL NAME SERVICE: 480/277(V) 3P/4W MOUNTING: SURFACE 

MAINS: 600 {A) 3P MCB ENTRANCE: TOP DP-W (TEMP) 
ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM 

CKT 
NO. 

CKT LOAD (VA) BREAKER 

NO 
SERVES 

e>A 0B CZJC TRIP POLE 

2 1 -- X --

f-- -
4 3 NW-DN 100 3{ - X --

f-- -
6 5 - X -

s 7 -- X --
r-- -

1 0  9 NW-LP1 1 00 3{ � X --
f-- -

1 2  1 1  -- X --

14 1 3  -- X -"-
f-- -

1 6  1 5  NW-lP2 100 3{ � X --

f-- -
1 8  1 7  - X --

20 1 9  � X --
-

22 21 RW-DN 100 3{ � X �-
-

24 23 -- X ,n. 

26 25 -- X --
-

28 27 AW-LP1 1 00 3{ � X --
-

30 29 -- X --

32 31 � X --
-

34 33 AW-LP2 1 00 3{ � X --
-

36 35 � X --

r-- -

f-- -

SUB-TOTAL CONNECTED 0 0 0 

SUB-TOTAL CONNECTED: e>A 

SUB-TOTAL CONNECTED: 06 
SUB-TOTAL CONNECTED: 0C 

TOTAL CONNECTED: 

5 .  

6. 

7. 

CONTRA CTOR TO INSTALL  TEMPORARY EMT CONDUIT 
AND CABLES FROM DP-E' AND 'DP-W' TO THE EXISTING 
TUNNEL LIGHTING DISTRIBUTION BOARDS. FOR CONDUIT 
AND CABLE SCHEDULES SEE SHEETS 14 75/$551 THROUGH lr--:;4'"""84...,.../$=5=5=-�l 
CONTRA CTOR TO PERFORM PHASED TRANSFER OF 
LIGHTING L OADS FROM THE EXISTING MAIN SERVICE 
SWITCHBOARDS TO THE NEW ELECTRICAL SWITCHGEAR, 
VIA PANELS 'OP-E' AND DP-W'. CONTRA CTOR TO 
COORDINA TE TRANSFER WITH 000 T TO ENSURE THA T ONE 
WALL IN EACH TUNNEL IS LIT A T  ALL TIMES. 
CONTRA CTOR TO SURVEY THE THREE MAIN 
SWITCHBOARDS PRIOR TO DEMOLITION TO ENSURE THA T 
ALL  L OADS HA VE BEEN TRANSFERRED. 

PERMA NEN T SEQUENCING: 
1. INSTALL  REMAINING LIGHTING DISTRIBUTION 

PANELS. FOR DETAILS SEE SHEETS I239/$55I AND 1240/$551 

2. COORDINA TE THE DEMOLITION OF NORTHBOUND EAS T  
WALL TUNNEL LIGHTING FIXTURES WITH ODO T  TUBE 
CL OSURES. DEMOLITION TO INCL UDE LIGHTING 
FIXTURES, MOUNTING HARDWARE, CABLES AND CONDUITS 
FROM THE TUNNEL BECK TO THE LIGHTING DISTRIBUTION 
BOARDS. FOR LIGHTING DEMOLITION TUNNEL PLANS SEE 
SHEETS 1202/$551 AND 1203/$551 

3. INSTALL  NEW LED LIGHTING FIXTURE, MOUNTING 
HARDWARE_ JUNCTION BOXES, CONDUITS, CABLES AND 
LIGHTING CONTROL SYSTEM EQUIPMENT AL ONG THE 
NORTHBOUND EAST WALL . SEE SHEET 1238/$551 

4 .  ENERGIZE, TEST AND COMMISSION THE NEW LED 
LIGHTING FIXTURES PRIOR TO THE DEMOLITION OF 
EXISTING NORTHBOUND WEST WALL  FIXTURES. 

5. REPEA T THE PROCEDURE FOR EACH REMAINING TUNNEL 
WALL . 

6. CONTRA CTOR TO DEMOLISH EXISTING LIGHTING 
DISTRIBUTION BOARDS AND TEMPORARY EMT CONDUIT AND 
CABLE UPON FINAL COMMISSIONING OF THE NEW LED 
TUNNEL LIGHTING SYSTEM. SINGLE-PHASE BREAKERS IN 
DP-E' AND 'DP-W' TO BE RETAINED AS  SPARES. 

GROUND BUS: CU - SOLID 

NEUTRAL: CU - 200% MAIN CB INTERRUPTING RATING: 65KA SVM 
BRANCH CB INTERRUPTING RATING: 35KA SYM 

CABLE TAG: P-SW GRIDPE-NB 

BREAKER LOAD (VA) CKT SERVES 
NO POLE TRIP 0A CZJB CZJC 

2 
I--

)3 SW-DN 4 
I--

6 

8 
1---

}3 SW-LP1 1 0  

I--
12 

1 4  
I--

)3 SW-LP2 1 6  
I--

18 

1 150 29412 EXISTING LIGHTING PANEL 'A21NW' 20 

1 150 29412 EXISTING LIGHTING PANEL '83/NW' 22 

1 150 29412 EXISTING LIGHTING PANEL 'C1/NW' 24 

1 150 29412 EXISTING LIGHTING PANEL 'A 1/RW' 26 

1 150 29412 EXISTING LIGHTING PANEL '82/AW' 28 

1 150 29412 EXISTING LIGHTING PANEL 'CJIRW' 30 

1 1 50 29412 EXISTING LIGHTING PANEL 'A31SW' 32 

1 150 29412 EXISTING LIGHTING PANEL '81/SW' 34 

1 1 50 29412 EXISTING LIGHTING PANEL 'C21SW' 36 

1---

I--

88235 88235 88235 SUB-TOTAL CONNECTED 

VA 88235 

VA 88235 

VA 88235 

VA 264706 318.40 
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� DEMOLITION WORK REQUIRED 

1'-0" X 2'-0" 
PENETRA TION NO. 6 

7'-6" x 2'-0" PENETRA TION NO . 5 ����������� � � _____ 1'-0" x 2'-0" PENETRA TION NO . 8 

�===---------------_,�--------------------------�----------�--���---------t-,�--======����/// ____ 7'-0" x 7'-0 " PENETRA TION NO . 10 

LIGHTING DISTRIBUTION BOARD ��� 
NORTHBOUND TUNNEL , WEST WALL -� 

/'-0'' X 2'-0" 
PENETRA TION NO . 

LIGHTING DISTRIBUTION BOARD 
NORTHBOUND TUNNEL , EAST  WALL  

�" "'-, /'-0" X 2'-0" 
PENETRA TION NO. 2 

LIGHTING 
CONTROLLER 

TEMPORARY  LIGHTING CIRCUITS 
IN EMT CONDUIT 

L IGHTING DEMOLITION - EXIS TING MAINTENANCE BUILDING PLAN 
SCALE: N .  T.S. 

����
�/������ 

_LIGHTING DISTRIBUTION BOARD 

����
�/�

���� SOUTHBOUND TUNNEL , EAST  WALL  

____ 1'-0" x 1'-0 " PENETRA TION NO . 9 
���� 

� 1'-0" x /'-0" PENETRA TION NO . 4 

�������� � 
� 

���������� 

-......... ....................... .........._ 

��� 
�-MAIN SERVICE SWITCHBOARD 

�/� NO . I 460 Y/265V-3PH-4W 

�MAIN SERVICE SWITCHBOARD 
��� NO . 2 460 Y/265V-3PH-4W 

�MAIN SERVICE SWITCHBOARD � NO . 3 460 Y/265V-3PH-4W 

_NEW PERMANENT LIGHTING 
DISTRIBUTION PANELS 'OP-E' 
AND 'DP-W' TO BE RETAINED 

'-,,_ /'-0" X /'-0" 
PENETRA TION NO. 3 

NO TES: 
7 .  ALL LIGHTING DEMOLITION WORK TO BE COORDINA TED 

WITH POWER (SWITCHBOARDS) REPLA CEMENT STA GES. 
FOR ELEC TRICAL DEMOLITION SINGLE LINE DIA GRAM SEE 
SHEET I427/555I 

2. ALL EXISTING LIGHTING SHALL BE KEPT FUNCTIONAL 
EXCEPT FOR SHORT PERIODS OF TIME WHEN COMPONENTS 
ARE BEING REPLA CED, ONE WALL  A T  A TIME. 

3. DEMOLITION OF THE EQUIPMENT AND 
FEEDERS/RA CEWA YS SHALL BE COORDINA TED WITH ODO T 
AND DUKE ENERGY. 

4 .  DEMOLITION WORKS INCLUDE THE REMO VAL OF POWER 
AND CONTROL CONDUITS AND CABLES BETWEEN THE 
MAINTENANCE BUILDING DISTRIBUTION PANELS AND THE 
TUNNELS. ALL CONDUITS ENTER THE TUNNEL VIA ONE 
OF THE TEN PENETRA TIONS INDICA TED. REFER TO THE 
TABLE BEL OW FOR THE QUANTITY AND SIZE OF CONDUITS. 

PENET. NO . OF DESCRIPTION NO. CONDUITS 
#I 6 I 1/2" CONDUIT 

7 #2 GND. CABLE 

#2 6 7 7/2" CONDUIT 
I #2 GND. CABLE 

#3 9 I 1/2" CONDUIT 

#4 6 I 1/2" CONDUIT 
#5 14 I 1/2" CONDUIT 

I #2 GND. CABLE 

#6 12 I 1/2" CONDUIT 
I #2 GND . CABLE 

#7  6 I 1/2" CONDUIT 

#8 6 I 1/2" CONDUIT 

#9 7 I 1/2" CONDUIT 
I #2 GND. CABLE 

#IO 7 I 1/2" CONDUIT 
I #2 GND. CABLE 
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STRUCTURE NO. 
HAM- 71-0134 

SOUTH PORTAL 
STA .  12 7+10 NB 

ex · . ' L2. ' · .. 

' I  : i  
• '  
· '  

' , ' .  

,, 
' •  

TUNNEL 
NOR THBOUND

- -

LIGHTING DEMOLI 
SCALE: r 20' 

12 7+10 TO STA .  131+50 (NBJ TION PLA N  S TA .  

_ -_ -_
-
_

-_ -
_

- _-
_
-

-
_ -

_
-_ -_

-
_ -_

-
_ -_ -_ -_ -_ -

_ _ 
-

- - - -

DEMOLITION WORK REQUIRED 

TS OF WALL  -MOUNTED 
NO TES' 

G TUNNEL LIGHTING f}'���YRff�'g�A TED ON 80 1H SIDE 
I THE EXISTJN 

METAL HALIDE L FL OU�Eg�E�Jc�N?uaE. 
E.NT FEEDERS AND RACEWA YS 

WALL  
LIGHTING EOUIPM ' OF TUNNEL 

T �HA1�M��I�l(jf}RDINA TED WITH 000 
. SEE SHEET I 199/5551 ND ABBREVIA TIONS, J .  FOR LEGEND A 
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L IGHTING DEMOL ITION PLAN S TA .  131+50 fNBJ TO S TA .  135+ 74 fNBJ 
SCALE: 1'<-20' 
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� DEMOLITION WORK REQUIRED 

NO TES: 
J THE EXISTING TUNNEL LIGHTING S YSTEM CONSISTS OF WALL -MOUNTED 
FL OURESCENT AND METAL HALIDE L UMINAIRES L OCA TED ON BO TH SIDE 
WALLS OF EACH TUBE. 
2. DEMOLITION OF TUNNEL LIGHTING EQUIPMENT, FEEDERS AND RA CEWA YS 
SHALL BE COORDINA TED WITH ODO T. 
3. FOR LEGEND AND ABBREVIA TIONS, SEE SHEET 1 199/5551 
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SB TRANSITIONt_l_l �2�41r___:' -�0,__" ______ _ 

0 
N 

/- TOP ROW 2 / 'C' TYPE L UMINAIRE 

--- - / - \ 

--

-- ----L_ -+-c ---- - - -� -

3'-0 " 12'-0" 
�P.  TYP .  

= = 

SOU THBOUND 
-

----------i--- -------126+00 
----- - --

-
--- -- - --- - --

TOP ROW r r TYPE // L UMINAIRE 
I 

- �- - --- - -- -------- -- - - -� c:::::. 

3'-0" 

- -+------
127+00 

TUNNEL LIGHTING PLA N  
SCALE: 1"=10 '  

'II( SOU THBOUND RA MP 

--- - -----
- - - --- ---- -

---- \ \ 
\ \____ If I- 71 SOUTHBOUND 

3'-0" 24'-0" 
TYP .  

1 �BO TTOM ROW / / 'D' TYPE L UMINAIRE / 

--

SBR TRANSITION I - 214'-0_" ________ -�---.--

,--- TOP ROW ;�BO TTOM ROW /1 P TYPE !I P TYPE LUMINAIRE ; I II I I L UMINAIRE /; 

- - -- - - -- -- -- - -- - - - - - - - - -- --; 
s �;�-::jtr::::+==�====== =�==-�-�== ·--�-+(�+---- --- -

-- -- - --- - - - - - - - -- - - --- - --- - --- - - -E�� - ---- --- - ---l--- - --- - --- - --- - --- - --- - --- - -- - -- - -- - -- - -- - _ 1  _ __ _ 

"'"  n z-- - "'i'=" = = """'� = = = ======= == = 
=== === = it ':;:'  ---1---rpf i--J 5'-ou Lb' =::::::./ � 0:::::::.�'=.- c::::::. c::::::. =::::::. c::::::. '=::::::1 = = = = = = c;:::l c;:::lc;:::lc;:::l c;:::lc;:::l c;:::! m c;:::lc;:::!c;:::! c;:::l c;:::l c;:::!c;:::l """'- = = = = � � · -:----Tv� 5'-ou \  \ \- = '=::::::1 = '=::::::1 = '=::::::1 == == = = == = = = = = = = = = = = = = = = = = = = = =  f!: --.:: tP. _ \ \ \ = = == = == == = = = = = =  � .  �\ \ = = = = = = = = = = = = = = = = = = = = = =  Q � \ \ \_ TOP ROW 'A ' TYPE L UMINAIRE V) \ \ \ 1 MIDDLE ROW '8' TYPE L UMINAIRE \ 
BOTTOM ROW '8' TYPE LUMINAIRE 

<::::::::::. --- BO TTOM ROW B' TYPE L UMINAIRE NOR THBOUND • 
5'-0" 5'-0" 2'-6" I MIDDLE ROW B' TYPE LUMINAIRE <::::::::::. C:::::::::. c:::::::::. <::::::::::. c:::::::::. � TYP I 1/ 1- TOP ROW 'A ' TYPE L UMINAIRE 

<::::::::::. <::::::::::. <::::::::::. 
=::::::. =::::::. TYP .  TYP .  · / 1 1 ......._ <::::::::::. 
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------------------------------------------�NB THRESHOLD l - 2�7�4�' �0�"------------------------------------------�-'y/r-l 

I 
NO TES: 
1. FOR LEGEND AND ABBREVIA TIONS, SEE SHEET 1199/5551 

I 
NB THRESHOLD 2 ___} 2. FOR DESIGN L UMINANCE LEVELS, L UMINAIRE DETAILS AND QUANTITIES, SEE SHEET 1207/5551 TUNNEL LIGHTING PLA N  

SCALE: lu=10' 
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L TOP ROW /A / TYPE L UMINAIRE 

58 THRESHOLD 2 - 161/-0/1 

SOU THBOUND 

--------r-_____________________ SB_TH_Il£5fllllJJ_J_�_36£0'-------________________ <y--__ 

OP ROW 'D' 
OLE ROW 

T 

• -0)+ 

T 
MID 

8�0
°/ TTOM ROW 

� Cl) 

/C' TYPE L 
TYPE L UM''NAIRE 

YPE L UMINAIRE 

7, I 
I 

"' "' 

UMINAIR£ ,, 
' 

A 

----

\L_ 

PENETRA TION #3 

� 

�· 

�\ 

L 

BOTTOM ROW 

�O TTOM ROW .;_'<' 

TOP ROW 

TYP£ L UMINAIR£ 

--------------------------------------------------1-----------------------------------------------------------------
-------------------------------

NO TES: 
1. FOR LEGEND AND ABBREVIA TIO 

2. FOR DESIGN L UMINANCE LE 

NS, SEE SHEET 1 199/5551 
VELS, LUMINAIRE DETAILS AND OU ANT! TIES, 

,.... 
I 

,.... 
I'-



----

.. - �  

-----

-
- . - - - - - - - - - -

- - - - - - - . - - -
-

NO TES: 
1• FOR LEG£ 

_\\L _ _ _ . - - -

TOP ROW 'A ' 
L UMINAIRE 

TYPE 

2 

NO AND ABBREVIA TIO 

. FOR DESIGN L UMINANCE LEVE 

NS, SEE SHEET 1 199/5551 
LS, L UMINAIRE DETAILS AND QUANTITIES, SEE SHEET 1207/5551 
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LOCATION 

THRESHOLD ZONE 1 

THRESHOLD ZONE 2 

TRANSITION ZONE 1 

TRANSITION ZONE 2 

LOCATION 

THRESHOLD ZONE 1 

THRESHOLD ZONE 2 

TRANSITION ZONE 1 

TRANSITION ZONE 2 

LOCATION 

THRESHOLD ZONE 1 

THRESHOLD ZONE 2 

TRANSITION ZONE 1 

TRANSITION ZONE 2 

FIXTURE 
TUBE 

TYPE 

'A' NORTHBOUND 

'B' NORTHBOUND 

'C' SOUTHBOUND 

'D' SOUTHBOUND 

'E' SOUTHBOUND 
RAMP 

SORTHBOUND 
'F' 

RAMP 

u ::.:: 
CJ � 
0 

TUNNEL LIGHTING DESIGN CRITERIA - NORTHBOUND TUNNEL 

DESIGN ZONE FROM TO DAYTIME NIGHTTIME UNIFORMITY UNIFORMITY UNIFORMITY FIXTURE QUANTITY FIXTURE QUANTITY 
SPEED LENGTH STA TJON STA TJON LUMINANCE LUMINANCE ROADWAY (A VE/MINJ ROADWAY (MAX/MINJ (ROAD AVE/WALL A VEJ TYPE 'A' TYPE 'B' 

50 MPH 270 FEET 127+10 129+80 202 CD/SQM 6 CD/SQM 2.0 TO 1 3.5 TO 1 2.5 TO 1 221 220 

50 MPH 147 FEET 129+80 131+27 125 CD/SQM 6 CD/SQM 2.0 TO I 3.5 TO 1 2.5 TO I 115 57 

50 MPH 220 FEET 131+27 133+47 82 CD/SQM 6 CD/SQM 2.0 TO 1 3.5 TO 1 2.5 TO 1 173 44 

50 MPH 227 FEET 133+47 135+74 22 CD/SQM 6 CD/SQM 2.0 TO 1 3.5 TO 1 2.5 TO 1 96 -

TUNNEL LIGHTING DESIGN CRITERIA - SOUTHBOUND TUNNEL en 

DESIGN ZONE FROM TO DAYTIME NIGHTTIME UNIFORMITY UNIFORMITY UNIFORMITY FIXTURE QUANTITY FIXTURE QUANTITY 
w 

SPEED LENGTH STA TJON STA TJON LUMINANCE LUMINANCE ROADWAY (A VE/MINJ ROADWAY (MAX/MINJ (ROAD AVE/WALL A VEJ TYPE T' TYPE 'D' ...J 
m 

55 MPH 366 FEET 133+57 129+91 242 CD/SQM 6 CD/SQM 2.0 TO 1 3.5 TO 1 2.5 TO 1 217 260 <C 

55 MPH 161 FEET 129+91 128+30 142 CD/SQM 6 CD/SQM 2.0 TO 1 3.5 TO 1 2.5 TO 1 116 51 
1-

55 MPH 241 FEET 128+30 125+89 99 CD/SQM 6 CD/SQM 2.0 TO I 3.5 TO 1 2.5 TO I 157 39 w 
a: 

55 MPH 49 FEET 125+89 125+40 26 CD/SQM 6 CD/SQM 2.0 TO 1 3.5 TO 1 2.5 TO 1 15 -
-

<C 
z 
-

� 
::J 

TUNNEL LIGHTING DESIGN CRITERIA - SOUTHBOUND RAMP E TUNNEL 
...J 

DESIGN ZONE FROM TO DAYTIME NIGHTTIME UNIFORMITY UNIFORMITY UNIFORMITY FIXTURE QUANTITY FIXTURE QUANTITY CJ 
SPEED LENGTH STA TJON STA TJON LUMINANCE LUMINANCE ROADWAY (A VE/MINJ ROADWAY (MAX/MINJ (ROAD AVE/WALL A VEJ TYPE T TYPE 'F' z 

50 MPH 301 FEET 135+64 132+63 249 CD/SQM 6 CD/SQM 2.0 TO 1 3.5 TO 1 2.5 TO 1 204 121 
-

1-

50 MPH 147 FEET 132+63 130+78 154 CD/SQM 6 CD/SQM 2.0 TO 1 3.5 TO 1 2.5 TO 1 94 24 ::I: 
CJ 

50 MPH 220 FEET 130+78 128+58 101 CD/SQM 6 CD/SQM 2.0 TO 1 3.5 TO 1 2.5 TO 1 141 18 
-

...J 

50 MPH /72 FEET 128+58 126+86 27 CD/SOM 6 CD/SOM 2.0 TO I 3.5 TO 1 2.5 TO 1 59 -

TUNNEL LIGHTING SCHEDULE 

DESCRIPTION 
SYMBOL SYMBOL 

VOLTAGE MOUNTING SCHREDER (FV-32) HOLOPHANE (TUNNELPASSJ KENALL (LUXTRAN-L TSIJ 
(PLANJ (PROFILE) 

LED c:::::::J E3 277V WALL FV32-24"-64LED-5102-ASYM 74W TNLED-3-4K-7-AS-WCR-DGRA-L -DM 79W L TSI-A2-W-SM-2-8-!00L40K-DCC-DV 104W 

LED � ._ 277V WALL FV32-50"-240LED-5096-ASYM 270W TNLED-9-4K -1-A 5 -WCR-DGRA -L -OM 365W L TSI-A2-W-SM-2-8-216L40K-DCC-DV 2!6W 

LED c:::::::J E3 277V WALL FV32-29"-120LED-5096-ASYM 135W TNLED-6-4K-7-AS-WCR-DGRA-L -DM 157W L TSI-A2-W-SM-2-8-JOOL40K-DCC-DV 104W 

LED - ._ 277V WALL FV32-50"-240LED-5096-ASYM 270W TNLED-9-4K-1-AS-WCR-DGRA-L -DM 365W L TSI-A2-W-SM-2-8-300L 40K -DCC-D V 3/0W 

LED c:::::::J E3 277V WALL FV32-24"-64LED-5!02-ASYM 74W TNLED-3-4K-7-AS-WCR-DGRA-L -DM 79W L TSI-A2-W-SM-2-8-IOOL40K-DCC-DV 104W � 
M 

0 

LED � - 277V WALL FV32-50"-240LED-5096-ASYM 270W TNLED-9-4K-1-AS-WCR-DGRA-L -OM 365W L TSI-A2-W-SM-2-8-216L40K-DCC-DV 2!6W ,.. 

0 
I 

,.. 

to-
I 

� 
<C 

NOTES: ::I: 

!. FOR LEGEND AND ABBREVIA TJONS, SEE SHEET I199/555I 

2. FOR LIGHTING LAYOUT PLANS SEE SHEETS 1204/5551 THROUGH 1206/5551 

� 
3. FOR LIGHTING ELEVA TJONS SEE SHEETS 1208/5551 THROUGH 1231/5551 
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NELPI 
15/10 

NB THRESHOLD ZONE #1 (2 70 FEETJ 

NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 
21/10 19/10 23/9 21/9 19/9 23/8 21/8 19/8 23/7 21/7 19/7 23/6 21/6 19/6 23/5 21/5 19/5 23/4 21/4 19/4 23/3 21/3 19/3 �' 

. ..  � ....... � ....... � ....... � ....... � ....... � ....... � ....... � ....... � ....... � ....... � ....... � ....... � ....... � ....... � ....... � ....... � ....... � ....... � ....... � ....... � ....... � 
� � 

--- JB-NE-21 y P-363) � 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
ROADWA Y LEVEL 

NB THRESHOLD ZONE #/ (270 FEETJ 
CEILING LEVEL 

Q � � Q � < � Q � < � Q � < � Q � � Q � � < � � Q � < � - Q � - < � Q � a � a Q � < � Q � < � Q � � �  � � � �  � �  � �  � �  � �  � h  � �  � �  � �  � �  � �  � � � �  � �  � �  � �  � �  � - � �  � - � �  � �  � �  � �  � �  � �  � �  � �  � �  � �  � �  � - � � � �  � �  � �  � �  � �  � �  � �  � � � �  � �  � �  � �  � � � �  � � � � � � � � � � � � � � � � � � � �  � � � �  � � � � � � � � � � � � � � � � � � � �  � � � � � �  � � � � � �  � � � � � � � � � � � �  � � � � � �  � � � � � � � � � � � �  
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
G ��------------------------------------------��--------� � Q: y� 

�-- JB-NE- 7 L_{ P-353 ) � 
� NELP! NELPI NELP! NELP1 NELP! NELP! NELP! NELP! NELP! NELPI NELP1 NELP! NELP! NELP! NELP! NELP1 NELP! NELP1 NELP! NELP! NELP! NELP! NELP! � 1 7/2 15/2 13/2 1 7/1 15/1 13/1 11/11 9/11 7/11 11/10 9/10 7/10 11/9 9/9 7/9 11/8 9/8 7/8 11/7 9/7 7/7 11/6 9/6 � - .. �---- �---- - .. �---- �---- �---- �---- �---- �---- - .. �---- �---- �---- ...... �---- �---- �---- �---- �---- �----� -J; lJ..J � �--------------------------------�------------� )�--------------------------------------------------------------------------------------------------------------------------�------------� � 1 � �--- JB-NE-13 I � � � L ___ ( P-359 ) L_ __ ( P-357 I ::t 
.<- � � NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 t5 23/2 21/2 /9/2 23/1 21/1 19/1 17/11 15/11 13/11 17/10 15//0 /3//0 17/9 15/9 /3/9 17/8 15/8 /3/8 1 7/7 15/7 /3/7 17/6 15/6 � 

� �---- �---- �=-- �---- �---- -r,l; �=-- �---- �=-- �=-- �=-- �=-- �---- �---- �---- �---- �=-- �---- �=-- �=-- �=-- �---
�- JB-NE-19 

�ROE-NET ,-------( c-303) 

- - - - - - - - - - - - 1-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -I- - - - - -
ROADWA Y LEVEL � P-304 ) � P-304 ) 

NO TES: 
1. FOR LEGEND AND ABBREVIA TIONS, SEE SHEET 1199/5551 

2 .  FOR LIGHTING SCHEDULES, SEE SHEET 120 7/5551 

3. FOR TYPICAL MOUNTING ARRANGEMENT, SEE SHEET 1238/5551 

4 .  MOUNTING HEIGHTS SHOWN ARE NO T TO SCALE. AS WALL 
HEIGHTS VAR Y  BETWEEN TUBES, LIGHTING TO BE INSTALLED A T  
A FIXED DISTANCE BEL OW THE CEILING LEVEL . FOR MOUNTING 
HEIGHTS SEE SHEET 118 7/5551 

5. FOR CONDUIT AND CABLE SCHEDULES SEE SHEETS 
1475/5551 THROUGH 1484/5551 

NOR THBOUND TUNNEL 
EAS T  WA LL ELEVA TION 
HORIZONTAL SCALE: 1/4"=1'-0" 

VERTICAL SCALE: N. T.S. 
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NB THRESHOLD ZONE #I (270 FEETJ 
CEILING LEVEL 

f.-. 
� G NELPI NELPI NELPI NELPI NELPI NELPI NELPI NELPI NELPI 
Lu 7/6 11/5 9/5 7/5 11/4 9/4 7/3 11/3 9/3 
bj � ....... ......... � ....... � ....... � ....... � ....... � ....... � ....... � ....... 
� ...... 
-.J � NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 NELP2 
; 13/6 
� �  ....... 17/5 15/5 13/5 1 7/4 15/4 13/4 17/3 15/3 

� ....... � ....... � ....... � ....... � ....... � ....... � ....... � ....... 

NB THRESHOLD ZONE #2 (14 7 FEETJ 

y P-357 . 

NELP2 
13/1 

y P-361 JB-NE-1 7  -----=-" 

RDE-NE2 �� 9 
ROADWA Y LEVEL -'-· -

PENETRA TION
#

! - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - !PENETRA TION #J
- - - - - - - - - - -

130+50 .5  \, P-350 ) 4 
STA .  � �' S TA .  

� P-348 X P-349 ) � 
C�EJII) P-345 i P-346 ) � � � C-303 X P-304 ) 

NB THRESHOLD ZONE #2 04 7 FEETJ \/) !:2 NB TRANSITION ZONE #I (220 FEETJ 

� UP THRU PENETRA TION #3 
UP THRU PENETRA TION #3 TO PANEL NE-DN CEI21)-,"" 

I TO PANEL N-C 

1( 

CEILING LEVEL 

ROADWA Y LEVEL - - - - - - - - - - - - - -r--- -,------=
P
-
-3
=-o=-

4
'"'

)
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -r- -� - -

NO TES: 
1 . FOR LEGEND AND ABBREVIA TIONS, SEE SHEET 1199/5551 

2 .  FOR LIGHTING SCHEDULES, SEE SHEET 120 7/5551 

3 .  FOR TYPICAL MOUNTING ARRANGEMENT, SEE SHEET 1238/5551 

4 .  MOUNTING HEIGHTS SHOWN ARE NO T TO SCALE. AS WALL 
HEIGHTS VAR Y  BETWEEN TUBES, LIGHTING TO BE INSTALLED A T  
A FIXED DISTANCE BEL OW THE CEILING LEVEL . FOR MOUNTING 
HEIGHTS SEE SHEET 118 7/5551 

5. FOR CONDUIT AND CABLE SCHEDULES SEE SHEETS 
1475/5551 THROUGH 1484/5551 

NOR THBOUND TUNNEL 
EA S T  WAL L  ELEVA TION 
HORIZONTAL SCALE: 1/4"=7'-0'' 

VERTICAL SCALE: N. T .S. 
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CEILING LEVEL 

NELPI 
16/4 

NB TRANSITION ZONE #/ (220 FEETJ 

r--------(P-352) 

L_(_c�J 
�·� Ja-NE-8 y�) 

NELP2 NELPI NELP2 NELPI 
16/4 18/4 18/4 14/5 

.. .. ........ ......... .. ....... 
NELP2 
14/5 

NELPI 
16/5 

NELP2 
16/5 

NELPI 
18/5 

NELP2 
18/5 

RDE-NE-3 �� 
'� 

NELPI 
14/6 

.. 

I- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -ROADWA Y LEVEL 

NB TRANSITION ZONE #! (220 FEETJ NB TRANSITION ZONE #2 (219 FEETJ 
CEILING LEVEL 

y P-304 'r � 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

ROADWA Y LEVEL 

NO TES: 
I . FOR LEGEND AND ABBREVIA TIONS, SEE SHEET 1199/5551 

2 .  FOR LIGHTING SCHEDULES, SEE SHEET 120 7/5551 

3. FOR TYPICAL MOUNTING ARRANGEMENT, SEE SHEET 1238/5551 

4 .  MOUNTING HEIGHTS SHOWN ARE NO T TO SCALE. AS  WALL 
HEIGHTS VAR Y  BETWEEN TUBES, LIGHTING TO BE INSTALLED A T  
A FIXED DISTANCE BEL OW THE CEILING LEVEL . FOR MOUNTING 
HEIGHTS SEE SHEET 118 7/5551 

5. FOR CONDUIT AND CABLE SCHEDULES SEE SHEETS 
14 75/5551 THROUGH 1484/5551 

NOR THBOUND TUNNEL 
EA S T  WAL L  ELEVA TION 
HORIZONTAL SCALE: 1/4//= :/'-0 '' 

VERTICAL SCALE: N. T .S. 
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NB TRANSITION ZONE #2 (219 FEETJ 
CEILING LEVEL r--< P-352 ) 

5� < a a:: < a a:: IV) < a 5� � �  �� 
< _ a:: "'" :::.: _ a:: "'" :::.: _ � � � �  a:: (() 2§ £::! Q: l.{) < C'\J a:: < C'\J a:: (() � :;:: � � � :;:: � "  � :;:: � :;:: G:J "  � :;:: L:;j "- � :;:: L:;j "- L:;j "- � :;:: Lj �  � :;:: G:J " � £::! :C C'\J  < co  :C "J- < 2  < (() � £::! :C C'\J  < co  :C C'\J  < 2  :C "J- < £::! < (()  < co  :C "J- < 2  � � < £::! :C "J- <. co <. (() <. 2 

a E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 
� 
f.-. YP-360 / � G 
t:d lr) 

I 

� ...... � w f.-. 
� 

r--< C-303 , RDE-NE-4� 

4P-304/ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

ROADWA Y LEVEL 

NB TRANSITION ZONE #2 (219 FEETJ 
CEILING LEVEL r P-352 ) JB-NE-4 �-� r;� 

a:: (() Q: r--.. Ci:: r--.. Ci:: r--.. � �  Ci:: co Ci:: co a:: 2§ t2  < r<) < r<) < "'"" < "'"" < "'"" � �  L:;j "- L:;j " �:;:: L:;j "- � :;:: � " � � � :;:: L:;j "- � :;:: L:;j "- � :;:: -.1 �  ��  <. (() < £::! � � < co  :C "J- < 2 < <o  :::.: £::! :C C\J  < co  :C C\J  < 2  :C "J- < £::! < <o  � co � '<!' 
f.-. E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 E3 � E3-
23 � Q: Y P-360 ', JB-NE-14 -�___.-c..:.J "'"" r--.. 
� � + l.{) a t2 C(l "'C 
l1J ;::: 
V) V) 

-.J 
�' ;::: ...... ct: 
� a Q. w f.-. 

� 
� ct: a <. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
ROADWA Y LEVEL 

NO TES: NOR THBOUND TUNNEL 

1 . FOR LEGEND AND ABBREVIA TJONS, SEE SHEET 1199/5551 EA S T  WAL L  ELEVA TION 
HORIZONTAL SCALE: 1/4//::::/'-0'' 

2 .  FOR LIGHTING SCHEDULES, SEE SHEET 1207/5551 VERTICAL SCALE: N. T .S. 
3 .  FOR TYPICAL MOUNTING ARRANGEMENT, SEE SHEET 1238/5551 
4 .  MOUNTING HEIGHTS SHOWN ARE NO T TO SCALE. AS WALL 

HEIGHTS VAR Y  BETWEEN TUBES, LIGHTING TO BE INSTALLED A T  
A FIXED DISTANCE BEL OW THE CEILING LEVEL . FOR MOUNTING 
HEIGHTS SEE SHEET 118 7/5551 

5. FOR CONDUIT AND CABLE SCHEDULES SEE SHEETS 14 75/5551 THROUGH 1484/5551 
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CEILING LEVEL 

< <'\1 
0: 

<'\1 < <'\1 
0: 

<'\1 
� � a_ _  Q_ Q_ � "' � � � �  � � � 0) -....)::::: � ::::: � ::::: 
� � 3:: " < "' < � <::. ::::: < � <::. 0) < �  < � < �  

�>- JB-NW-3 � <'\1 - <'\1 Q_ C) Q_ Q_ C) � � -....)::::: � -3:: " <::. ::::: < "' < 6)  
< <'\1 Q_ C) � Q:l � -
< �  < � 

0: 
<'\1 < <'\1 o: C) Q_ Q_ -....J - � � � Q:l � 0) -...J -3:: - � " < � <::. ::::: < �  < 6)  � li)  

NB THRESHOLD ZONE #1 (270 FEETJ 

'� �, P-381 ' 

<'\1 < <'\1 O: a  <'\1 <'\1 
0: 

<'\1 < <'\1 
0: 

<'\1 < <'\1 
0: 

<'\1 < <'\1 
0: 

<'\1 <'\1 - <'\1 < <'\1 Q_ Q_ Q_ � "' Q_ �� Q_ Q_ Q_ Q_ Q_ Q_ � � Q_ Q_ Q_ Q_ � 0) � Q:l � � � - � Q:l � (>;)  � 2  Q �  -...J � � 0) � ({)  Q �  � � � 0) � ({)  Q �  � ({) � 0) � � � li)  � (>;)  � li)  � ({)  � � 3:: " 3:: " 3:: " 3:: " < � < ::;  <::. ::::: < �  < 6)  < � < � < � <: ::::: < li) <::. 0) < �  < � < "' <: ::::: < �  < 6)  <: 0) < � < � <: ::::: < �  < 6)  < �  < � < �  <::. ::::: 
� � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  

----- JB-NW-9 
NWLP1 NWLP1 NWLP1 NWLP1 NWLP1 NWLP1 NWLP1 NWLP1 NWLP1 NWLP1 NWLP1 NWLP1 
13/11 1 7/10 15/10 13/10 17/9 15/9 13/9 17/8 15/8 13/8 17/7 15/7 

- .. - .. - .. - .. - .. - .. - .. - .. - .. - .. - .. 
lzc:_ JB-NW-15 

NWLP2 NWLP2 NWLP2 NWLP2 NWLP2 NWLP2 NWLP2 NWLP2 NWLP2 NWLP2 NWLP2 NWLP2 
19/11 23/10 21/10 19/10 23/9 21/9 19/9 23/8 21/8 19/8 23/7 21/7 

- .. - .. - .. - .. - .. - .. - .. - .. - .. - .. - .. 
�----- JB-NW-21 

NWLP1 NWLP1 NWLP1 NWLP1 NWLP1 NWLP1 
13/7 17/6 15/6 13/6 17/5 15/5 

- .. - .. - .. - .. - .. - .. 

NWLP2 NWLP2 NWLP2 NWLP2 NWLP2 NWLP2 
19/7 23/6 21/6 19/6 23/5 21/5 

- .. - .. - .. - .. - .. - .. 

NWLP1 NWLPI 
13/5 17/4 

- .. - .. 

NWLP2 NWLP2 
19/5 23/4 

- .. - .. 

y P-385 '· 
NWLP1 NWLP1 NWLP1 
15/4 13/4 1 7/3 

- .. - .. - .. 
y P-389 ) 

NWLP2 NWLP2 NWLP2 
21/4 19/4 23/3 

- .. - .. - .. 

YP-393) 

RDE-NW-1 -"�--( C-308 ) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
ROADWA Y LEVEL P-309_) 

NB THRESHOLD ZONE #1 (270 FEETJ 
CEILING LEVEL 

0: � <: � 0: � <: � 0: � � 0: � <: � 0: � <: � 0: � <: � 0: � � 0: � C) <: � C) 0: � <: � 0: � < � 0: � � 0: � � (>;)  � �  � ({)  � �  � � � � � ({) � "'  � �  � "'  � � � � � � � � � li)  � � � � � � � li) � - � ({)  � - � li)  � ::::: � ({)  � ::::: � � � ::::: � ({) � - � �  � - � li) � C) � �  � 0) � li)  � 0) � � � 0) � li) � (>;)  � - � (>;)  � �  � (>;) < �  < 6)  < �  < � < �  ::::: ::::: < � < �  < � < � < �  ::::: ::::: < �  < �  < �  < � < � ::c:. ::::: < �  < 6)  < �  < � < � < �  < �  < �  < � < � < ::;  < �  < �  < �  < �  ::::: S < �  < �  < �  < �  < � < � < � < �  < �  < �  < � < � 
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1. FOR LEGEND AND ABBREVIA TIONS, SEE SHEET 1199/5551 

2 .  FOR LIGHTING SCHEDULES, SEE SHEET 120 7/5551 
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NO TES: 
1. FOR LEGEND AND ABBREVIA TIONS, SEE SHEET 1199/5551 

2 .  FOR LIGHTING SCHEDULES, SEE SHEET 120 7/5551 
3 .  FOR TYPICAL MOUNTING ARRANGEMENT, SEE SHEET 1238/5551 

4 .  MOUNTING HEIGHTS SHOWN ARE NO T TO SCALE. AS WALL 
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5. FOR CONDUIT AND CABLE SCHEDULES SEE SHEETS 
1475/5551 THROUGH 1484/5551 
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NO TES: 
1. FOR LEGEND AND ABBREVIA TIONS, SEE SHEET 1199/5551 
2. FOR LIGHTING SCHEDULES, SEE SHEET 1207/5551 
3 .  FOR TYPICAL MOUNTING ARRANGEMENT, SEE SHEET 1238/5551 
4 .  MOUNTING HEIGHTS SHOWN ARE NO T TO SCALE. AS WALL 
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NO TES: 
1 .  FOR LEGEND AND ABBREVIA TIONS, SEE SHEET 1199/5551 
2 .  FOR LIGHTING SCHEDULES, SEE SHEET 1207/5551 
3 .  FOR TYPICAL MOUNTING ARRANGEMENT, SEE SHEET 1238/5551 
4 .  MOUNTING HEIGHTS SHOWN ARE NO T TO SCALE. AS WALL 

HEIGHTS VAR Y  BETWEEN TUBES, LIGHTING TO BE INSTALLED A T  
A FIXED DISTANCE BEL OW THE CEILING LEVEL . FOR MOUNTING 
HEIGHTS SEE SHEET 118 7/5551 

5. FOR CONDUIT AND CABLE SCHEDULES SEE SHEETS 14 75/5551 THROUGH 1484/5551 
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NO TES: 
1. FOR LEGEND AND ABBREVIA TIONS, SEE SHEET 1199/5551 

2 .  FOR LIGHTING SCHEDULES, SEE SHEET 120 7/5551 

3. FOR TYPICAL MOUNTING ARRANGEMENT, SEE SHEET 1238/5551 

4 .  MOUNTING H£IGHTS SHOWN ARE NO T TO SCALE. AS WALL 
HEIGHTS VAR Y  BETWEEN TUBES, LIGHTING TO BE INSTALLED A T  
A FIXED DISTANCE BEL OW THE CEILING LEVEL . FOR MOUNTING 
HEIGHTS SEE SHEET 118 7/5551 

5. FOR CONDUIT AND CABLE SCHEDULES SEE SHEETS 
1475/5551 THROUGH 1484/5551 

SOUTHBOUND TUNNEL 
EA S T  WA L L  EL EVA TION 
HORIZONTAL SCALE: 1/4"=1'-0" 

VERTICAL SCALE: N. T.S. 
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NO TES: 
7. FOR LEGEND AND ABBREVIA TJONS, SEE SHEET 1199/5551 

2 .  FOR LIGHTING SCHEDULES, SEE SHEET 120 7/5551 
3 .  FOR TYPICAL MOUNTING ARRANGEMENT, SEE SHEET 1238/5551 
4 .  MOUNTING HEIGHTS SHOWN ARE NO T TO SCALE. AS WALL 

HEIGHTS VAR Y  BETWEEN TUBES, LIGHTING TO BE INSTALLED A T  
A FIXED DISTANCE BEL OW THE CEILING LEVEL . FOR MOUNTING 
HEIGHTS SEE SHEET 1187/5551 

5. FOR CONDUIT AND CABLE SCHEDULES SEE SHEETS 
1475/5551 THROUGH 1484/5551 

SOUTHBOUND TUNNEL 
EA S T  WA L L  EL EVA TION 
HORIZONTAL SCALE: 7/4//::::f'-0// 

VERTICAL SCALE: N. T.S. 
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NO TES: 
1. FOR LEGEND AND ABBREVIA TIONS, SEE SHEET 1199/5551 
2. FOR LIGHTING SCHEDULES, SEE SHEET 1207/5551 
3 .  FOR TYPICAL MOUNTING ARRANGEMENT, SEE SHEET 1238/5551 
4 .  MOUNTING HEIGHTS SHOWN ARE NO T TO SCALE. AS WALL 

HEIGHTS VAR Y  BETWEEN TUBES, LIGHTING TO BE INSTALLED A T  
A FIXED DISTANCE BEL OW THE CEILING LEVEL . FOR MOUNTING 
HEIGHTS SEE SHEET 118 7/5551 

5. FOR CONDUIT AND CABLE SCHEDULES SEE SHEETS 14 75/5551 THROUGH 1484/5551 

SOUTHBOUND TUNNEL 
WES T WAL L  ELEVA TION 
HORIZONTAL SCALE: 1/4"=1'-0" 

VERTICAL SCALE: N. T.S. 
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NO TES: 
1. FOR LEGEND AND ABBREVIA TIONS, SEE SHEET 1199/5551 

2 .  FOR LIGHTING SCHEDULES, SEE SHEET 120 7/5551 
3 .  FOR TYPICAL MOUNTING ARRANGEMENT, SEE SHEET 1238/5551 

4 .  MOUNTING H£IGHTS SHOWN ARE NO T TO SCALE. AS WALL 
HEIGHTS VAR Y  BETWEEN TUBES, LIGHTING TO BE INSTALLED A T  
A FIXED DISTANCE BEL OW THE CEILING LEVEL . FOR MOUNTING 
HEIGHTS SEE SHEET 118 7/5551 

5. FOR CONDUIT AND CABLE SCHEDULES SEE SHEETS 
1475/5551 THROUGH 1484/5551 

SOUTHBOUND TUNNEL 
WEST WA L L  ELEVA TION 
HORIZONTAL  SCALE: 1/4"=1'-0'' 

VERTICAL SCALE: N. T.S. 
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NO TES: 
1. FOR LEGEND AND ABBREVIA TIONS, SEE SHEET 1199/5551 

2 .  FOR LIGHTING SCHEDULES, SEE SHEET 120 7/5551 
3 .  FOR TYPICAL MOUNTING ARRANGEMENT, SEE SHEET 1238/5551 

4 .  MOUNTING HEIGHTS SHOWN ARE NO T TO SCALE. AS WALL 
HEIGHTS VAR Y  BETWEEN TUBES, LIGHTING TO BE INSTALLED A T  
A FIXED DISTANCE BEL OW THE CEILING LEVEL . FOR MOUNTING 
HEIGHTS SEE SHEET 118 7/5551 

5. FOR CONDUIT AND CABLE SCHEDULES SEE SHEETS 
1475/5551 THROUGH 1484/5551 

SOUTHBOUND TUNNEL 
WES T WA L L  EL EVA TION 
HORIZONTAL  SCALE: 1/411=/'-011 

VER TICAL SCALE: N. T.S. 
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NO TES: 
1. FOR LEGEND AND ABBREVIA TIONS, SEE SHEET 1199/5551 
2 .  FOR LIGHTING SCHEDULES, SEE SHEET 1207/5551 
3 .  FOR TYPICAL MOUNTING ARRANGEMENT, SEE SHEET 1238/5551 
4 .  MOUNTING HEIGHTS SHOWN ARE NO T TO SCALE. AS WALL 

HEIGHTS VAR Y  BETWEEN TUBES, LIGHTING TO BE INSTALLED A T  
A FIXED DISTANCE BEL OW THE CEILING LEVEL . FOR MOUNTING 
HEIGHTS SEE SHEET 118 7/5551 

5. FOR CONDUIT AND CABLE SCHEDULES SEE SHEETS 14 75/5551 THROUGH 1484/5551 
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HORIZONTAL SCALE: 1/4"=1'-011 

VERTICAL SCALE: N. T .S. 
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PANEL NAME SERVICE: 480/277(V} 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID 

MAINS: OP-E 6 0 0  (A} 3P MCB ENTRANCE: TOP NEUTRAL cu - 200% 

ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG: P-SWGR/DPE-AIB 

CKT LOAD (VA) BREAKER BREAKER LOAD (VA} 

NO. 
SERVES 

0A 0B 0C TRIP POLE POLE TRIP 0A 0B 0C 

1 � X -"--
3 NE-DN 2,787 2,787 2,666 1 00 3{ �- X -"- }3 1 00 2,993 2,744 2,494 -
5 �- X -"-

7 �- X -"--
9 NE-LP1 1 5 ,780 1 5,229 14,679 1 00 3{ �- X -"- }3 1 00 20,365 1 9 ,866 1 9,436 -

1 1  �- X -"-

1 3  �- X -"--
1 5  NE-LP2 1 7, 1 1 3  1 6,684 16,254 1 00 3{ �- X -"- }3 1 00 23,607 23, 1 78 23,178 

-
1 7  �- X .n. 

1 9  �- X �- 1 1 50 -
2 1  RE-DN 1 ,333 1 ,333 1 ,091 1 00 3{ �- X -"- 1 1 50 -
23 �- X -"- 1 1 50 

25 �- X -"- 1 1 50 -
27 RE-LP1 9,405 9,405 8,975 1 00 3{ �- X �- 1 1 50 -
29 �- X -"- 1 1 50 

3 1  �- X -"- 1 1 50 -
33 RE-LP2 1 1 , 1 01 1 1 ,1 0 1  1 0,551 1 00 3{ �- X �- 1 1 50 -
35 A X �- 1 1 50 

-
-

SUB-TOTAL CONNECTED 57,519 56,539 54,215 46,965 45,787 45,108 

SUB-TOTAL CONNECTED: 0A VA 1 04,484 

SUB-TOTAL CONNECTED: 121B VA 1 02,326 

SUB-TOTAL CONNECTED: 0C VA 99,324 

TOTAL CONNECTED: VA 306,1 33 

PANEL NAME SERVICE: 480/277(V) 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID 

MAINS: 1 00 (A) MLO ENTRANCE: TOP NEUTRAL: cu - 200% N E-ON 
ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG· L-DPE-01 

CKT LOAD (VA) BREAKER BREAKER LOAD (VA) 

NO. 
SERVES 

0A 08 0C TRIP POLE POLE TRIP 0A 08 0C 

1 (9) LED ROW 1 - (STA. 130+50.5 - 127+10) 1 ,091 � X -"- 1 ,696 

3 (9) LED - ROW 1 - (STA. 130+50.5 - 127+10) 1 ,091 20 3{ �- X -"- )3 20 1 ,696 

5 (8) LED - ROW 1 - (STA. 130+50.5 - 127+10) 969 � X _,_ 1 ,696 

7 SPARE �- X -"- 1 20 

9 SPARE 20 3{ �- X -"- 1 20 

1 1  SPARE � X -"- 1 20 

1 3  SPACE �- X _,_ 

1 5  SPACE �- X -"-

1 7  SPACE �- X -"-

SUB-TOTAL CONNECTED 1 ,091 1 ,091 969 1 ,696 1 ,696 1 ,696 

SUB-TOTAL CONNECTED: 0A VA 2,787 

SUB-TOTAL CONNECTED: 0B VA 2,787 

SUS-TOTAL CONNECTED: 0C VA 2,666 

TOTAL CONNECTED: VA 8,240 

NO TES: 
1. FOR PANEL MOUNTING L OCA TIONS AND DETAILS SEE SHEETS 1239/5551 THROUGH I242/555I 

2.  FOR LEGENDS AND ABBREVIA TIONS SEE SHEET I 199Z555I 

MAIN CB INTERRUPTING RATING: 65KA SYM 
BRANCH CB INTERRUPTING RATING: 35KA SYM 

CKT 
SERVES 

NO 

2 -
SE-DN 4 -

6 

8 
-

SE-LP1 1 0  -
1 2  

1 4  -
SE-LP2 1 6  

-
1 8  

SPARE 20 

SPARE 22 

SPARE 24 

SPARE 26 

SPARE 28 

SPARE 30 

SPARE 32 

SPARE 34 

SPARE 36 

-
-

SUB-TOTAL CONNECTED 

BRANCH C8 INTERRUPTING RATING: 25KA SYM 

CKT 
SERVES 

NO. 

(14) LED ROW 1 - (STA. 130+50.5 1 35+74) 2 

(14) LED ROW 1 - (STA. 130+50.5 1 35+74) 4 

(14) LED - ROW 1 - (STA. 1 30+50.5 · 135+74) 6 

SPARE 8 

SPARE 1 0  

SPARE 1 2  

SPACE 1 4  

SPACE 1 6  

SPACE 1 8  

SUB-TOTAL CONNECTED 

::l 

u 
-'.] ::.:: "' CJ '-' � 0 -'.] PANEL NAM E  SERVICE: 480/277(V} 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID :r: 
�-1 

MAINS: 600 (A) 3P MCB ENTRANCE: TOP NEUTRAL cu - 200% 
MAIN CB INTERRU PTING RATING: 65KA SYM 

OP-W BRANCH CB INTERRUPTING RATING: 35KA SYM 

ENCLOSU RE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG: P-SWGRIDPE-AIB 

CKT LOAD (VA) BREAKER BREAKER LOAD (VA) CKT 
NO. 

SERVES SERVES 
NO. 0A 0B 0C TRIP POLE POLE TRIP 0A 0B 0C 

1 �- X -"- 2 - -
3 NW-DN 2,666 2,666 2,424 1 00 3{ �- X -"- }3 1 00 2,744 2,494 2,494 SW-DN 4 - -
5 -"- X -"- 6 

7 -"- X -"- 8 - - co 
9 NW-LP1 1 5 ,659 14,558 1 4,558 1 00 3{ �- X .n. }3 1 DO 1 9,866 1 9,436 1 8,508 SW-LP1 1 0  - -

1 1  -"- X -"- 1 2  
LL 

1 3  -"- X -"- 1 4  
0 - -

1 5  NW-LP2 1 6 ,375 16,254 1 6, 1 33 1 00 3{ -"- X -"- }3 1 DO 22,928 22,679 22,000 SW-LP2 1 6  - -
1 7  -"- X -"- 1 8  ,.. 
1 9  -"- X -"- 1 1 50 SPARE 2D -

1-21 RW-DN 1 ,333 1 ,333 1 ,091 1 00 3{ -"- X -"- 1 1 50 SPARE 22 - w 23 -"- X -"- 1 1 50 SPARE 24 

25 -"- X -"- 1 1 50 SPARE 26 w 
- ::I: 27 RW-LP1 9,405 9,284 8,854 1 00 3{ �- X .n. 1 1 50 SPARE 28 - en 

29 -"- X _,_ 1 1 50 SPARE 30 

31 �- X �- 1 1 50 SPARE 32 I -
33 RW-LP2 1 1 ,1 0 1  1 0,551 1 0 ,551 1 00 3{ -"- X -"- 1 1 50 SPARE 34 -
35 -"- X _n_ 1 1 50 SPARE 36 w 

...J 
- - ::J 
- - c 

SUB-TOTAL CONNECTED 56,539 54,645 53,609 45,538 44,609 43,002 SUB-TOTAL CONNECTED w 

SU B-TOTAL CONNECTED 0A VA 1 02,076 ::I: 

SU B-TOTAL CONNECTED: 0B VA 99,254 (.) 
SU B-TOTAL CONNECTED 121C VA 96,61 2 en 

TOTAL CONNECTED VA 297,942 ...J 
w 
z PANEL NAM E  SERVICE: 480/277(V) 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID 
<( 

MAINS: 1 00 (A) MLO ENTRANCE: TOP NEUTRAL: cu - 200% BRANCH C8 INTERRUPTING RATING: 25KA SYM a. N E-LP1 
ENCLOS U R E :  N E M A  3R EXISTING EQUIP. ROOM CABLE TAG: L-DPE-02 

CKT LOAD (VA) BREAKER BREAKER LOAD (VA) CKT <!' NO. 
SERVES SERVES 

NO. 0A 08 0C TRIP POLE POLE TRIP 0A 08 0C 
z 

1 (12) LED - ROW 1 - (STA. 130.50.5 127-+10) 1 ,454 _,_ X _,_ 1 ,2 1 2  ( 1 0 )  LED - ROW 1 - (STA. 130+50.5 · 133-+40) 2 -
3 (12) LED - ROW 1 - (STA. 130+50.5 127+10) 1 ,454 20 3{ -"- X -"- }3 20 1 ,2 1 2  (10) LED - ROW 1 - (STA. 130+50.5 · 133+40) 4 1-
5 (1 1 )  LED - ROW 1 - (STA. 130.50.5 - 127+10) 1 ,333 _ ,_ X _, _ 1 ,2 1 2  (10) LED - ROW 1 - (STA. 130+50.5 - 133+40) 6 ::I: 
7 (1 1 )  LED - ROW 2 - (STA. 130+50.5- 128+60) 4,724 �- X .n. 1 ,091 (9) LED - ROW 1 - (STA. 133+40 - 135+74) 8 <!' -
9 (1 1 )  LED - ROW 2 - (STA. 130+50.5 - 128+60) 4,724 20 3{ �- X -"- )3 20 969 (8) LED - ROW 1 - (STA. 133+40 - 135+74) 1 0  ...J 

1 1  (1 1 )  LED - ROW 2 - (STA. 130+50.5- 128+60) 4,724 -"- X -"- 969 (8) LED - ROW 1 - (STA. 133+40 - 135+74) 1 2  

1 3  (10) LED - ROW 2 - (STA. 128+&>- 127+10) 4,294 -"- X _,_ 3,006 (7) LED - ROW 2 - (STA. 130,..50. 5 - 133+40) 1 4  

1 5  (10) LED - ROW 2 - (STA. 128+60 - 127+ 10) 4,294 20 3{ _,_ X -"- }3 20 2,576 (6) LED - ROW 2 - (STA. 130+50.5 - 1 33+40) 1 6  

1 7  (9) LED - ROW 2 - (STA. 128+60- 127+10) 3,865 -"- X -"- 2,576 (6) LED - ROW 2 - (STA. 130+50.5 - 1 33+40) 1 8  

1 9  SPARE -"- X .n. 1 20 SPARE 8 

21 SPARE 20 3{ -"- X -"- 1 20 SPARE 1 0  

23 SPARE -"- X -"- 1 20 SPARE 12 

25 SPACE -"- X _n_ SPACE 26 

27 SPACE _ ,_ X _, _ SPACE 28 

29 SPACE �- X _,_ SPACE 30 

� 
M 

0 

,.. 0 
I 

,.. 
t--

SUB-TOTAL CONNECTED 1 0 ,472 1 0 ,472 9,921 5,308 4,758 4,758 S UB-TOTAL CONNECTED I 
SU B-TOTAL CONNECTED· 0A VA 1 5,780 :E 
SU B-TOTAL CONNECTED: 0B VA 1 5,229 <( 
SU B-TOTAL CONNECTED 0C VA 14,679 ::I: 

TOTAL CONNECTED: VA 45,688 

@) 
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PANEL NAME SERVICE: 480/277(V} 3P/4W MOUNTING: SURFACE GROUND BUS: 

MAINS: 1 00 (A} N E-LP2 MLO ENTRANCE: TOP NEUTRAL 

ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG: 

CKT LOAD (VA) BREAKER BREAKER 

NO. 
SERVES 

0A 0B 0C TRIP POLE POLE TRIP 0A 

1 (12) LED - ROW 1 - (STA. 130+50.5 - 128+70) 1 ,454 � X .n. 1 ,2 12  

3 (12)LED ROW 1 - (STA. 130+50.5 - 128+70) 1 ,454 20 3{ �- X .n. }3 20 

5 (12)LED ROW 1 · (STA. 130+50.5 - 128+70) 1 ,454 �- X • n. 

7 (1 1 ) LED ROW 1 · (STA. 128+70 - 127+10) 1 ,333 �- X .n. 1 ,091 

9 (1 1 )  LED - ROW 1 · (STA. 128+70 - 127+10) 1 ,333 20 3{ �- X .n. }3 20 

1 1  (1 1 )  LED - ROW 1 · (STA. 128+70 - 127+10) 1 ,333 �- X • n. 

1 3  (3)ROW 2 (8)ROW 3 (STA. 130+50.5 - 128+50) 4,724 �- X . n. 3,006 

1 5  (2)ROW 2 (9)ROW 3 (STA. 130+50.5 - 128+50) 4,724 20 3{ �- X .n. }3 20 

1 7  (2)ROW 2 - (9)ROW 3 - (STA. 130+50.5 - 128+50) 4,724 �- X • n. 

1 9  (10) LED - ROW 3 - (STA. 128+50 - 127+10) 4,294 �- X �- 1 20 

21  ( 1 0 )  LED - ROW 3 - (STA. 128+50 - 127+10) 4,294 20 3{ �- X .n. 1 20 

23 (9) LED - ROW 3- (STA. 128+50 - 127+10} 3,865 �- X .n. 1 20 

25 SPARE �- X .n. 

27 SPARE 20 3{ �- X �-

29 SPARE �- X .n. 

SUB-TOTAL CONNECTED 1 1 ,805 1 1 ,805 1 1 ,375 5,308 

SUB-TOTAL CONNECTED: 0A VA 17 , 1 1 3  

SUB-TOTAL CONNECTED: 121B VA 1 6 ,684 

SUB-TOTAL CONNECTED: 0C VA 1 6 ,254 

TOTAL CONNECTED: VA 50,051 

PANEL NAME SERVICE: 480/277(V) 3P/4W MOUNTING: SURFACE GROUND BUS: 

MAINS: 1 00 (A) MLO ENTRANCE: TOP NEUTRAL: NW-LP1 
ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG· 

CKT LOAD (VA) BREAKER BREAKER 

NO. 
SERVES 

0A 08 0C TRIP POLE POLE TRIP 0A 

1 (12) LED ROW 1 - (STA. 130+48.1 6 - 127+10) 1 ,454 � X • n . 1 ,091 

3 (1 1 ) LED ROW 1 . (STA. 130+48.16 127+10) 1 ,333 20 3{ �- X .n. )3 20 

5 (1 1 ) LED - ROW 1 - (STA. 130+48.1 6 - 127+10) 1 ,333 � X .n. 

7 (10) LED - ROW 2 · (STA. 130+50.5 - 128+60) 4,294 �- X • n. 1 ,091 

9 (10)LED ROW 2 (STA. 130+50.5 - 128+60) 4,294 20 3{ �- X . n. }3 20 

1 1  (10)LED ROW 2 (STA. 130+50.5 - 128+60) 4,294 � X .n. 

1 3  (1 1 ) LED ROW 2 (STA. 1 28+60 - 1 27•10) 4,724 �- X .n. 3,006 

1 5  (10)LED ROW 2 ·  (STA. 128+60 - 1 27+10) 4,294 20 3{ �- X . n. )3 20 

1 7  (10) LED - ROW 2 - (STA. 128+60 - 127+10) 4,294 �- X • n. 

1 9  SPARE �- X • n. 1 20 

21 SPARE 20 3{ �- X . n. 1 20 

23 SPARE � X • n. 1 20 

25 SPACE A X .n. 

27 SPACE �- X .n. 

29 SPACE �- X �-

SUB-TOTAL CONNECTED 10 ,472 9,921 9,921 5,1 87 

SUB-TOTAL CONNECTED: 0A VA 1 5 ,659 

SUB-TOTAL CONNECTED: 0B VA 1 4,558 

SUS-TOTAL CONNECTED: 0C VA 1 4,558 

TOTAL CONNECTED: VA 44,774 

NO TES: 
1. FOR PANEL MOUNTING L OCA TIONS AND DETAILS SEE SHEETS 1239/5551 THROUGH I242/555I 

2.  FOR LEGENDS AND ABBREVIA TIONS SEE SHEET I 199Z555I 

CU - SOLID 

cu - 200% BRANCH CB INTERRUPTING RATING: 25KA SYM 

L-DPE-03 

LOAD (VA} 
SERVES 

0B 0C 

(10) LED - ROW 1 - (STA. 130+50.5 · 1 32+00) 

1 ,2 1 2  (10) LED ROW 1 - (STA. 130+50.5 1 32.00) 

1 ,2 1 2  (10) LED ROW 1 - (STA. 130+50.5 1 32.00) 

(9) LED - ROW 1 - (STA. 132+00 · 133+30) 

1 ,091 (9) LED - ROW 1 - (STA. 132+00 - 133+30) 

1 ,091 (9) LED - ROW 1 - (STA. 132+00 - 133+30) 

(?)LED ROW 2- (STA. 130+50.5 - 133+30) 

2,576 (G) LED ROW 2- (STA. 130+50.5 - 133+30) 

2,576 (6) LED - ROW 2- (STA. 130+50.5 - 133+30) 

SPARE 

SPARE 

SPARE 

SPACE 

SPACE 

SPACE 

4,879 4,879 SUB-TOTAL CONNECTED 

CU - SOLID 

cu - 200% BRANCH C8 INTERRUPTING RATING: 25KA SYM 

L-DPW-02 

LOAD (VA) 
SERVES 

08 0C 

(9)LED ROW 1 ·(STA. 130+48.1 6 - 133+20) 

1 ,091 (9)LED ROW 1 -(STA. 130+48. 16 - 1 33+20) 

1 ,091 (9) LED - ROW 1 -(STA. 130+48.1 6 - 133+20) 

(9) LED - ROW 1 - (STA. 133+20 - 1 35+74) 

969 (8) LED - ROW 1 - (STA. 133+20 - 135+74) 

969 (8) LED - ROW 1 - (STA. 133+20 - 135+74) 

(?) LED - ROW 2 - (STA. 130+48.16 133+30) 

2,576 (6) LED - ROW 2 - (STA. 130+48.16 133+30) 

2,576 (6) LED - ROW 2 · (STA. 130+48.16 1 33+30) 

SPARE 

SPARE 

SPARE 

SPACE 

SPACE 

SPACE 

4,636 4,636 SUB-TOTAL CONNECTED 

::l 

u 
-'.] ::.:: "' CJ '-' � 0 -'.] PANEL NAM E  SERVICE: 480/277(V} 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID :r: 
�-1 

MAINS: NW-DN 1 00 (A) MLO ENTRANCE: TOP NEUTRAL cu - 200% BRANCH CB INTERRUPTING RATING: 25KA SYM 

ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG: L-DPW-01 

CKT CKT LOAD (VA) BREAKER BREAKER LOAD (VA) CKT 
NO NO. 

SERVES SERVES 
NO. 0A 0B 0C TRIP POLE POLE TRIP 0A 0B 0C 

2 1 (9) LED - ROW 1 - (STA. 130+48. 1 6 - 127+10) 1 ,091 �- X .n. 1 ,575 (13) LED - ROW 1 - (STA. 1 30+48.1 6 - 135+74) 2 

4 3 (9) LED - ROW 1 - (STA. 130+48. 1 6 - 127+10) 1 ,091 20 3{ �- X .n. }3 20 1 ,575 (13) LED - ROW 1 - (STA. 1 30+48. 1 6 - 135+74) 4 

6 5 (8) LED - ROW 1 - (STA. 130+48. 1 6 - 127+10) 969 .n. X .n • 1 ,454 (12) LED - ROW 1 - (STA. 1 30+48.1 6 - 135+74) 6 

8 7 SPARE .n. X .n. 1 20 SPARE 8 (0 
1 0  9 SPARE 20 3{ �- X .n. 1 20 SPARE 1 0  

1 2  1 1  SPARE .n. X .n • 1 20 SPARE 1 2  LL 
1 4  1 3  SPACE .n. X .n . SPACE 1 4  0 
1 6  1 5  SPACE .n. X .n. SPACE 1 6  

1 8  1 7  SPACE .n. X .n • SPACE 1 8  C\1 
20 

22 1-
24 w 
26 w 
28 ::I: 
30 (/) 

I 

w 
...J 
:J 
c 

SUB-TOTAL CONNECTED 1 ,091 1 ,091 969 1 ,575 1 ,575 1 ,454 SUB-TOTAL CONNECTED w 
SUB-TOTAL CONNECTED 0A VA 2,666 :J: 
SUB-TOTAL CONNECTED: 0B VA 2,666 (.) 
SUB-TOTAL CONNECTED 121C VA 2,424 (/) 

TOTAL CONNECTED VA 7,755 ...J 
w 
z PANEL NAM E  SERVICE: 480/277(V) 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID 
<C 

MAINS: 1 00 (A) MLO ENTRANCE: TOP NEUTRAL: cu - 200% BRANCH C8 INTERRUPTING RATING: 25KA SYM 
c.. NW-LP2 

ENCLOSURE:  NEMA 3R EXISTING EQUIP. ROOM CABLE TAG: L-DPW-03 

CKT CKT LOAD (VA) BREAKER BREAKER LOAD (VA) CKT 
� NO. NO. 

SERVES SERVES 
NO. 0A 0B 0C TRIP POLE POLE TRIP 0A 08 0C 

z 
2 1 (12) LED - ROW 1 - (STA. 130+48.1 6 - 128+40) 1 ,454 .n. X .n • 1 ,2 12  (10) LED - ROW 1 - (STA. 1 30+48.1 6 - 132+20) 2 -
4 3 (12) LED - ROW 1 - (STA. 130+48.1 6 - 128+40) 1 ,454 20 3{ . n. X .n . }3 20 1 ,2 12  (10) LED - ROW 1 - (STA. 1 30+48.16 - 132+20) 4 1-
6 5 (12) LED - ROW 1 - (STA. 130+48.1 6 - 128+40) 1 ,454 . n. X .n . 1 ,2 1 2  (10) LED - ROW 1 - (STA. 1 30+48.1 6 - 132+20) 6 ::I: 
8 7 (1 1 )  LED - ROW 1 - (STA. 128+40 · 127+ 10) 1 ,333 �- X .n • 1 ,2 12  ( 1 0 )  LED - ROW 1 -(STA. 132+20 - 133+30) 8 � 
1 0  9 (10) LED - ROW 1 - (STA. 128+40 127+10) 1 ,2 1 2  2 0  3{ �- X .n . )3 20 1 ,212 ( 10)  LED - ROW 1 -(STA. 132+20 - 133+30) 1 0  

-
...J 

1 2  1 1  (10) LED - ROW 1 - (STA. 128+40 127+10) 1 ,2 12  • n. X .n • 1 ,091 (9) LED - ROW 1 -(STA. 1 32+20 - 133+30) 1 2  

1 4  1 3  (10) LED - ROW 3 -(STA. 130+48.16 · 128+20) 4,294 .n. X .n. 2,576 (6) LED - ROW 2 - (STA. 130+48.1 6 - 133+30) 1 4  

1 6  1 5  (10) LED - ROW 3 -(STA. 130+48.16 · 128+20) 4,294 20 3{ . n • X .n • }3 20 2,576 (6) LED - ROW 2 - (STA. 130+48.1 6 - 133+30) 1 6  

1 8  1 7  (10) LED - ROW 3 -(STA. 130+48.16 · 128+20) 4,294 • n • X .n • 2,576 (6) LED - ROW 2- (STA. 130+48.16 - 133+30) 1 8  

20 1 9  (10) LED - ROW 3 - (STA. 128+20 - 127+ 10) 4,294 .n. X .n • 1 20 SPARE 20 

22 21 (10) LED - ROW 3 (STA. 128+20 127+10) 4,294 20 3{ . n . X .n . 1 20 SPARE 22 

24 23 (10) LED - ROW 3 ISTA. 128+20 127+10) 4,294 .n. X .n • 1 20 SPARE 24 

26 25 SPARE .n. X _n_ SPACE 26 

28 27 SPARE 20 3{ . n. X .n • SPACE 28 

30 29 SPARE �- X .n. SPACE 30 

� 
M 

0 

,.. 0 
I 

,.. 
t--

SUB-TOTAL CONNECTED 1 1 ,375 1 1 ,254 1 1 ,254 5,000 5,000 4,879 SUB-TOTAL CONNECTED I 
SUB-TOTAL CONNECTED· 0A VA 1 6,375 :E 
SUB-TOTAL CONNECTED: 0B VA 1 6,254 <C 
SUB-TOTAL CONNECTED 0C VA 1 6, 1 33 :J: 

TOTAL CONNECTED: VA 48,762 

@) 

5 



::l 

u 
-'.] ::.:: "' CJ '-' :2 0 -'.] PANEL NAME SERVICE: 480/277(V} 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID PANEL NAM E SERVICE: 480/277(V} 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID :r: 
�-1 

MAINS: 60 (A} 3P  MCB ENTRANCE: TOP NEUTRAL cu - 200% 
MAIN CB INTERRUPTING RATING: 25KA SYM 

MAINS: 1 00 (A) MLO ENTRANCE: TOP NEUTRAL cu . 200% BRANCH CB INTERRUPTING RATING: 25KA SYM N-EM BRANCH CB INTERRUPTING RATING: 25KA SYM SE-DN 
ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG: P-480UPS/N-EM ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG: L-DPE-07 

CKT LOAD (VA) BREAKER BREAKER LOAD (VA} CKT CKT LOAD tyA) BREAKER BREAKER LOAD tyA) CKT 
NO. 

SERVES SERVES 
NO NO. 

SERVES SERVES 
NO. 0A 0B 0C TRIP POLE POLE TRIP 0A 0B 0C 0A 0B 0C TRIP POLE POLE TRIP 0A 0B 0C 

1 (3) LED - ROW 1 EAST (STA. 130+50.5 - 1 27+10) 364 � X .n. 606 (5) LED · ROW 1 EAST· (STA. 130+50.5 135+74) 2 1 (6) LED ·  ROW 1 • (STA. 1 29+33 · 125+40) 1 ,496 �- X .n. 1 ,496 (6) LED - ROW 1 - (STA. 129+33- 133+57) 2 

3 (3) LED · ROW 1 EAST (STA. 130+50.5 127+10) 364 20 3{ �- X ,n, }3 20 606 (5)LED ROW 1 EAST· (STA. 130+50.5 135+74) 4 3 (5) LED ·  ROW 1 • (STA. 129+33 125+40) 1 ,247 20 3{ �- X ,n, }3 20 1 ,496 (6) LED ·  ROW 1 · (STA. 129+33 133+57) 4 

5 (3) LED - ROW 1 EAST (STA. 130+50.5 127+10) 364 �- X • n. 485 (4)LED ROW 1 EAST- (STA. 130+50.5 135+-74) 6 5 (5) LED - ROW 1 - (STA. 129+33 125+40) 1 ,247 .n. X .n • 1 ,247 (6) LED - ROW 1 - (STA. 129+33 133+57) 6 

7 (3) LED · ROW 1 WEST· (STA. 130+48.16 - 127+10) 364 �- X .n. 606 (5)LED ROW 1 WEST· (STA. 130+48. 1 6  · 135+74) 8 7 SPARE .n. X .n, SPARE 8 (0 
9 (3) LED · ROW 1 WEST· (STA. 130+48.1 6 · 127+10) 364 20 3{ �- X ,n. }3 20 606 (5) LED · ROW 1 WEST- (STA. 130+48. 16  • 135+74) 1 0  9 SPARE 20 3{ �- X .n. 1 20 SPARE 1 0  

1 1  (2) LED · ROW 1 WEST· (STA . 130+48.1 6 - 127+10) 242 �- X • n. 485 (4) LED - ROW 1 WEST- (STA. 130+48. 1 6 - 135+74) 1 2  1 1  SPARE .n. X .n • SPARE 1 2  LL 
1 3  LIGHTING CONTROL PANEL 'N-C' 249 20 1 �- X . n. 1 20 SPARE 1 4  1 3  SPACE .n. X .n • SPACE 1 4  0 
1 5  EAST WALL REMOTE DIMMING ENCLOSURES 249 20 1 �- X .n. 1 20 SPARE 1 6  1 5  SPACE .n. X ,n, SPACE 1 6  

1 7  WEST WALL REMOTE DIMMING ENCLOSURES 249 20 1 �- X • n. 1 20 SPARE 1 8  1 7  SPACE .n. X .n • SPACE 1 8  M 

1-
w 
w 
::I: 
(/) 

I 

w 
...J 
:J 
c 

SUB-TOTAL CONNECTED 727 727 606 1 ,212  1 ,2 12  969 SUB-TOTAL CONNECTED SUB-TOTAL CONNECTED 1 ,496 1 ,247 1 ,247 1 ,496 1 ,496 1 ,247 SUB-TOTAL CONNECTED w 
SUB-TOTAL CONNECTED: 0A VA 1 ,939 SUB-TOTAL CONNECTED 0A VA 2,993 :J: 
SUB-TOTAL CONNECTED: 121B VA 1 ,939 SUB-TOTAL CONNECTED: 0B VA 2,744 (.) 
SUB-TOTAL CONNECTED: 0C VA 1 ,575 SUB-TOTAL CONNECTED 121C VA 2,494 (/) 

TOTAL CONNECTED: VA 5,453 TOTAL CONNECTED VA 8,231 

...J 
w 

0 
�"' 

;! 
<D 
z 
>-
I-

z PANEL NAME SERVICE: 480/277(V) 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID PANEL NAM E SERVICE: 480/277/Y) 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID 
<C 

MAINS: 1 00 (A) MLO ENTRANCE: TOP NEUTRAL: cu . 200% BRANCH C8 INTERRUPTING RATING: 25KA SYM MAINS: 1 00 (A) MLO ENTRANCE: TOP NEUTRAL: cu . 200% BRANCH CB INTERRUPTING RATING: 25KA SYM 
c.. SE-LP1 SE-LP2 

ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG· L-DPE-08 ENCLOSURE:  NEMA 3R EXISTING EQUIP. ROOM CABLE TAG: L-DPE-09 

2 
0_ 

0 

CKT LOAD (VA) BREAKER BREAKER LOAD (VA) CKT CKT LOAD tyA) BREAKER BREAKER LOAD tyA) CKT 
� NO. 

SERVES SERVES 
NO. NO. 

SERVES SERVES 
NO. 0A 0B 0C TRIP POLE POLE TRIP 0A 121B 0C 0A 0B 0C TRIP POLE POLE TRIP 0A 1218 0C 

z 
1 (8) LED ROW 1 · (STA. 129+33 · 127+10) 1 ,995 � X • n . 2,245 (9)LED ROW I • (STA. 129+33 · 131 +70) 2 1 (10) LED ·  ROW 1 · (STA. 129+33 · 127+45) 2,494 .n. X .n • 3,242 (13) LED · ROW I · (STA. 129+33 · 131+70) 2 -

f') 

-q-
3 (8) LED - ROW I - (STA. 129+33 - 127+10) 1 ,995 20 3{ �- X .n. )3 20 2,245 (9)LED ROW I - (STA. 129+33 - 131+70) 4 3 (10) LED - ROW 1 - (STA. 1 29+33 - 127 +45) 2,494 20 3{ • n. X .n • }3 20 3,242 (13) LED - ROW 1 - (STA. 129+33 - 131+70) 4 1-

f'") 5 (B) LED - ROW I · (STA. 129+33- 127+10) 1 ,995 � X .n. 2,245 (9) LED · ROW I · (STA. 129+33 · 131+70) 6 5 (10) LED - ROW 1 · (STA. 129+33 - 127+45) 2,494 • n. X .n • 3,242 (13) LED · ROW 1 - (STA. 129+33 - 131+70) 6 ::I: 
C'J 

7 (6) LED · ROW I • (STA. 127+10 · 125+40) 1 ,496 �- X • n. 1 ,746 (7) LED · ROW I • (STA. 131  +70- 133+57) 8 7 (10) LED ·  ROW 1 · (STA. 127+45 - 125+40) 2,494 �- X .n • 2,494 (10) LED · ROW I • (STA. 13 1+70 • 133+57) 8 � 
-q-

0 
0J 

9 (5) LED - ROW 1 - (STA. 127+1 0 - 125+40) 1 ,247 20 3{ �- X . n. )3 20 1 ,496 (6) LED - ROW 1 - (STA. 1 31+70- 133+57) 1 0  9 (10) LED - ROW 1 - (STA. 127+45 - 125+40) 2,494 20 3{ �- X .n • )3 20 2,494 (10) LED - ROW 1 - (STA. 131 +70 - 1 33+57) 1 0  
-
...J 

" 1 1  (51 LED · ROW 1 · (STA. 127+10 · 125+40) 1 ,247 � X .n. 1 ,496 (6) LED - ROW 1 - (STA. 131 +70- 133+57) 1 2  1 1  (10) LED ·  ROW 1 · (STA. 127+45 · 125+40) 2,494 ,n, X ,n, 2,494 (10) LED · ROW 1 · (STA. 131 +70 • 133+57) 1 2  
-q-
01 1 3  (5) LED - ROW 2 - (STA. 129+33- 125+90) 2,1 47 �- X .n. 3,865 (9) LED - ROW 2 - (STA. 129+33- 130+70) 1 4  1 3  (5) LED - ROW 2 - (STA. 129+33 - 125+90) 2,147 .n. X .n. 3,865 (1)ROW 2 (S)ROW 3 - (STA. 129+33 - 131+10) 14 

S2 1 5  (5) LED - ROW 2 - (STA. 129+33- 125+90) 2,147 20 3{ �- X • n. )3 20 3,865 (9) LED · ROW 2 • (STA. 129+33- 130+70) 1 6  1 5  (5) LED · ROW 2 · (STA. 129+33 · 125+90) 2,147 20 3{ • n • X .n • }3 20 3,865 (1)ROW 2 (8)ROW 3 · (STA. 129+33 - 131+10) 16 

17 (5) LED · ROW 2 • (STA. 129+33 · 125+90) 2,1 47 �- X ,n. 3,865 (9) LED · ROW 2 · (STA. 129+33- 130+70) 1 8  1 7  (5) LED · ROW 2 · (STA. 129+33 · 125+90) 2,147 ,n. X ,n. 3,865 (1)ROW 2 (8)ROW 3 - (STA. 129+33 · 131+10) 18 
c 
0 

v 
1 9  SPARE �- X • n. 3,865 (9) LED · ROW 2 · (STA. 130+70 - 132+30) 20 1 9  SPARE 20 3{ .n. X .n • 3,865 (9) LED ·  ROW 3 · (STA. 131+10 • 132+30) 20 

co 21  SPARE 20 3{ �- X . n. }3 20 3,865 (9)LED ROW 2 • (STA. 1 30+70 - 132+30) 22 21 SPARE • n • X .n • }3 20 3,865 (9) LED · ROW 3 - (STA. 131+10 - 132+30) 22 
(_) 
0 
0 

23 SPARE � X • n. 3,865 (9)LED ROW 2 · (STA. 130+70 · 132+30) 24 23 SPARE .n. X .n • 3,865 (9) LED - ROW 3 - (STA. 131+1 0 - 132+30) 24 
_j 
co 25 SPARE 20 1 A X .n. 3,006 (8) LED · ROW 2 • {STA. 1 32+30 • 133+57) 26 25 SPARE 20 1 .n. X .n. 3,006 (7) LED ·  ROW 3 · (STA. 132+30 - 133+57) 26 
({_) 
01 ,, 27 SPARE 20 1 �- X .n. }3 20 3,006 (8) LED · ROW 2 · (STA. 1 32+30 · 133+57) 28 27 SPARE 20 1 .n. X .n, }3 20 2,576 (6) LED ·  ROW 3 · (STA. 132+30 · 133+57) 28 

co 
/ 29 SPARE 20 1 �- X �- 2,576 (8) LED · ROW 2 · (STA. 1 32+30 • 133+57) 30 29 SPARE 20 1 �- X .n. 2,576 (6) LED ·  ROW 3 · (STA. 132+30 • 133+57) 30 
(f) 
0 
co � 
('� I'� M 

0 
E ,.. 

v 
/ 

8 
0 
r� 

;! 

0 
I 

,.. 
'g t--
>-, 

SUB-TOTAL CONNECTED 5,539 5,389 5,389 14 ,725 1 4 ,476 1 4,047 SUB-TOTAL CONNECTED SUB-TOTAL CONNECTED 7 , 135 7 , 1 35 7, 1 35 1 5,472 1 6,042 1 5,042 SUB-TOTAL CONNECTED I :::... 
0 
L SUB-TOTAL CONNECTED: 0A VA 20,365 SUB-TOTAL CONNECTED· 0A VA 23,607 :E 
2 SUB-TOTAL CONNECTED: 0B VA 1 9,866 SUB-TOTAL CONNECTED: 0B VA 23,178 <C 
X 
Q) 

/ 
SUS-TOTAL CONNECTED: 0C VA 1 9,436 SUB-TOTAL CONNECTED 0C VA 23,178 :J: 

E TOTAL CONNECTED: VA 59,667 TOTAL CONNECTED: VA 69,962 
E 

_c 
/ 
r:r 
c NO TES: 

� 

0 
3: 

s 
Q_ 

/ 
@ 

1. FOR PANEL MOUNTING L OCA TIONS AND DETAILS SEE SHEETS 1239/5551 THROUGH I242/555I 

2.  FOR LEGENDS AND ABBREVIA TIONS SEE SHEET I 199Z555I 5 
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PANEL NAME SERVICE: 480/277(V} 3P/4W MOUNTING: SURFACE GROUND BUS: 

MAINS: 1 00 (A} SW-DN MLO ENTRANCE: TOP NEUTRAL 

ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG: 

CKT LOAD (VA) BREAKER BREAKER 

NO. 
SERVES 

0A 0B 0C TRIP POLE POLE TRIP 0A 

1 (5) LED - ROW 1 - (STA. 128+95.75 - 125+40) 1 ,247 � X -"- 1 ,496 

3 (4) LED - ROW 1 - (STA. 128+95.75 - 125+40) 998 20 3{ �- X -"- }3 20 

5 (4) LED - ROW 1 - (STA. 128+95.75 - 125+40) 998 �- X -"-

7 SPARE �- X -"- 1 20 

9 SPARE 20 3{ �- X -"- 1 20 

1 1  SPARE �- X -"- 1 20 

1 3  SPACE �- X -"-

1 5  SPACE �- X -"-

1 7  SPACE �- X .n. 

SUB-TOTAL CONNECTED 1 ,247 998 998 1 ,496 

SUB-TOTAL CONNECTED: 0A VA 2,744 

SUB-TOTAL CONNECTED: 121B VA 2,494 

SUB-TOTAL CONNECTED: 0C VA 2,494 

TOTAL CONNECTED: VA 7,732 

PANEL NAME SERVICE: 480/277(V) 3P/4W MOUNTING: SURFACE GROUND BUS: 

MAINS: 1 00 (A) MLO ENTRANCE: TOP NEUTRAL: SW-LP2 
ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG· 

CKT LOAD (VA) BREAKER BREAKER 

NO. 
SERVES 

0A 0B 0C TRIP POLE POLE TRIP 0A 

1 (10) LED ROW 1 - (STA. 128+95.75 - 127+10) 2,494 � X -"- 3,242 

3 (10)LEO ROW 1 . (STA. 128+95.75 127+10) 2,494 20 3{ �- X -"- )3 20 

5 (10) LED - ROW 1 - (STA. 128+95.75 - 127+10) 2,494 � X _,_ 

7 (8) LED - ROW 1 - (STA. 125+40 · 127+10) 1 ,995 �- X -"- 2,744 

9 (7) LED - ROW 1 - (STA. 125+40 127+10) 1 ,746 20 3{ �- X -"- }3 20 

1 1  (7) LED - ROW 1 - (STA. 125+40 127+10) 1 ,746 � X -"-

1 3  (5) LED - ROW 2 - (STA. 128+95.75 - 125+80) 2 , 1 47 �- X _,_ 3,865 

1 5  (5) LED - ROW 2 - (STA. 128+95.75 - 125+80) 2,147 20 3{ �- X -"- )3 20 

1 7  (4) LED - ROW 2 - (STA. 1 28+95.75 - 125+80) 1 ,7 1 8  �- X -"-

1 9  SPARE �- X -"- 3,865 

21 SPARE 20 3{ �- X -"- }3 20 

23 SPARE � X -"-

25 SPARE 20 1 A X _,_ 2,576 

27 SPARE 20 1 �- X _,_ }3 20 

29 SPARE 20 1 �- X �-

SUB-TOTAL CONNECTED 6,636 6,387 5,958 1 6,292 

SUB-TOTAL CONNECTED: 0A VA 22,928 

SUB-TOTAL CONNECTED: 0B VA 22,679 

SUS-TOTAL CONNECTED: 0C VA 22,000 

TOTAL CONNECTED: VA 67,607 

NO TES: 
1. FOR PANEL MOUNTING L OCA TIONS AND DETAILS SEE SHEETS 1239/5551 THROUGH I242/555I 

2.  FOR LEGENDS AND ABBREVIA TIONS SEE SHEET I 199Z555I 

CU - SOLID 

cu - 200% BRANCH CB INTERRUPTING RATING: 25KA SYM 

L-DPW-07 

LOAD (VA} CKT SERVES 
NO 0B 0C 

(6) LED - ROW 1 - (STA. 128+95.75 · 1 33+57) 2 

1 ,496 (G) LED ROW 1 - (STA. 128+95.75 133+57) 4 

1 ,496 (6)LED ROW 1 - (STA. 128+95.75 1 33+57) 6 

SPARE 8 

SPARE 1 0  

SPARE 1 2  

SPACE 1 4  

SPACE 1 6  

SPACE 1 8  

1 ,496 1 ,496 SUB-TOTAL CONNECTED 

CU - SOLID 

cu - 200% BRANCH C8 INTERRUPTING RATING: 25KA SYM 

L-DPW-09 

LOAD (VA) CKT SERVES 
NO. 08 0C 

(13) LED ROW 1 - (STA. 128+95.75 · 1 3 1+50) 2 

3,242 (13) LED ROW 1 - (STA. 128+95.75 · 131+50) 4 

3,242 (13) LED - ROW 1 - (STA. 128+95.75- 1 3 1+50) 6 

( 1 1 )  LED ROW 1 · (STA. 131+50 · 133+57) 8 

2,744 (1 1 )  LED ROW 1 - (STA. 131+50- 1 33+57) 1 0  

2,494 (10) LED ROW 1 - (STA. 131 +50 1 33+57) 1 2  

(9) LED - ROW 3 - (STA. 128+95.75 · 1 30+90) 1 4  

3,865 (9) LED - ROW 3- (STA. 128+95.75 - 1 30+90) 1 6  

3,865 (9) LED - ROW 3 · (STA. 128+95.75 · 1 30+90) 1 8  

(9) LED - ROW 3 - (STA. 130+90 - 1 32+40) 20 

3,865 (9)LED ROW 3- (STA. 130+90 - 132+40) 22 

3,865 (9)LED ROW 3- (STA. 130+90 - 132+40) 24 

(6) LED - ROW 3- (STA. 132+40 - 133+57) 26 

2,576 (6) LED - ROW 3 · (STA. 132+40 - 133+57) 28 

2,576 (6) LED - ROW 3 - (STA. 132+40 - 1 33+57) 30 

1 6 ,292 1 6 ,042 SUB-TOTAL CONNECTED 

::l 

u 
-'.] ::.:: "' CJ '-' � 0 -'.] PANEL NAM E  SERVICE: 480/277(V} 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID :r: 
�-1 

MAINS: SW-LP1 1 00 (A) MLO ENTRANCE: TOP NEUTRAL cu - 200% BRANCH CB INTERRUPTING RATING: 25KA SYM 

ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG: L-DPW-08 

CKT LOAD (VA) BREAKER BREAKER LOAD (VA) CKT 
NO. 

SERVES SERVES 
NO. 0A 0B 0C TRIP POLE POLE TRIP 0A 0B 0C 

1 (12) LED - ROW 1 - (STA. 128+95.75 - 125+40) 2,993 �- X -"- 2,245 (9) LED - ROW 1 - (STA. 128+95.75 - 131+50) 2 

3 (12) LED - ROW 1 - (STA. 128+95.75 - 125+40) 2,993 20 3{ �- X -"- }3 20 2,245 (9) LED - ROW 1 - (STA. 128+95.75 - 131+50) 4 

5 (1 1 )  LED - ROW 1 - (STA. 128+95.75 - 125+40) 2,744 -"- X -"- 2,245 (9) LED - ROW 1 - (STA. 128+95.75 - 131 +50) 6 

7 (5) LED - ROW 2 - (STA. 128+95.75 - 125+80) 2,147 -"- X -"- 1 ,746 (7) LED - ROW 1 - (STA. 1 3 1 +50 - 133+57) 8 CD 
9 (5) LED - ROW 2 - (STA. 128+95.75 - 125+80) 2,147 20 3{ �- X .n. }3 20 1 ,746 (7) LED - ROW 1 - (STA. 131+50 - 133+57) 1 0  

1 1  (4) LED ROW 2 - (STA. 128+95.75 - 125+80) 1 ,71 8 -"- X -"- 1 ,496 (6) LED - ROW 1 - (STA. 131+50 - 133+57) 1 2  LL 
1 3  SPARE -"- X -"- 3,865 (9) LED - ROW 2- (STA. 128+95.75 - 130+90) 1 4  0 
1 5  SPARE 20 3{ -"- X -"- }3 20 3,865 (9) LED - ROW 2 - (STA. 128+95.75 - 130+90) 1 6  

1 7  SPARE -"- X -"- 3,865 (9) LED - ROW 2- (STA. 128+95.75 - 130+90) 1 8  � 
1 9  SPARE 20 1 -"- X -"- 3,865 (9) LED - ROW 2- (STA. 130+90 - 132+40) 2D 

21 SPARE 20 1 -"- X -"- }3 20 3,865 (9) LED - ROW 2- (STA. 130+90- 132+40) 22 1-
23 SPARE 20 1 -"- X -"- 3,865 (9) LED - ROW 2- (STA. 130+90- 132+40) 24 w 
25 SPACE -"- X -"- 3,006 (7) LED - ROW 2- (STA. 132+40 - 133+57) 26 w 
27 SPACE �- X .n. }3 20 2,576 (6) LED - ROW 2- (STA. 132+40 - 133+57) 28 ::I: 
29 SPACE -"- X _,_ 2,576 (6) LED - ROW 2- (STA. 132+40 - 133+57) 30 (/) 

I 

w 
-I 
::J 
c 

SUB-TOTAL CONNECTED 5,14C 5,140 4,461 1 4,726 14 ,296 14,047 SUB-TOTAL CONNECTED w 
SUB-TOTAL CONNECTED 0A VA 1 9,866 ::I: 
SUB-TOTAL CONNECTED: 0B VA 1 9,436 () 
SUB-TOTAL CONNECTED 121C VA 1 8,508 (/) 

TOTAL CONNECTED VA 57,8 1 1 

-I 
w 
z PANEL NAM E  SERVICE: 480/277(V) 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID 
<t MAIN CB INTERRUPTING RATING: 25KA SYM 

MAINS: 60 (A) 3P MCB ENTRANCE: TOP NEUTRAL: cu - 200% 
BRANCH CB INTERRUPTING RATING: 25KA SYM 0.. S-EM 

ENCLOSURE:  NEMA 3R EXISTING EQUIP. ROOM CABLE TAG: P-480U PSIS-EM 

CKT LOAD (VA) BREAKER BREAKER LOAD (VA) CKT (!) NO. 
SERVES SERVES 

NO. 0A 0B 0C TRIP POLE POLE TRIP 0A 08 0C 

1 (2) LED - EAST WALL (STA. 129+33 - 125+40) 499 _,_ X _,_ 499 (2) LED - EAST WALL (STA. 129+33- 133+57) 2 
z -

3 (2) LED - EAST WALL (STA. 129+33 125+40) 499 20 3{ -"- X -"- }3 20 499 (2) LED - EAST WALL (STA. 129+33 - 133+57) 4 1-
5 ( 1 1  LED - EAST WALL (STA. 129+33 - 125+40) 249 _ ,_ X _, _ 499 (2) LED - EAST WALL (STA. 129+33 - 133+57) 6 ::I: 
7 (2) LED - WEST WALL (STA. 128+95 - 125+401 499 �- X .n. 499 (2) LED - WEST WALL (STA. 128+95- 133+57) 8 (!) 
9 (21 LED - W EST WALL (STA. 128+95 - 125+40) 499 20 3{ �- X -"- }3 20 499 (2) LED - WEST WALL (STA. 128+95- 133+57) 1 0  

-
-I 

1 1  ( 1 1  LED - WEST WALL (STA. 128+95 125+40) 249 -"- X -"- 249 ( 1 )  LED - WEST WALL (STA. 128+95 133+57) 1 2  

1 3  LIGHTING CONTROL PANEL 'N-C' 249 20 1 -"- X _,_ 1 20 SPARE 1 4  

1 5  EAST WALL REMOTE DIMMING ENCLOSURES 249 20 1 -"- X -"- 1 20 SPARE 1 6  

1 7  WEST WALL REMOTE DIMMING ENCLOSURES 249 20 1 -"- X -"- 1 20 SPARE 1 8  

� 
M 

0 

,.. 0 
I 

,.. 
t--

SUB-TOTAL CONNECTED 998 998 499 998 998 748 SUS-TOTAL CONNECTED I 
SUB-TOTAL CONNECTED· 0A VA 1 ,995 :E 
SUB-TOTAL CONNECTED: 0B VA 1 ,995 <t 
SUB-TOTAL CONNECTED 0C VA 1 ,247 ::I: 

TOTAL CONNECTED: VA 5,238 

@) 

5 



::l 

u 
-'.] ::.:: "' CJ '-' :2 0 -'.] PANEL NAME SERVICE: 480/277(V} 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID PANEL NAM E  SERVICE: 480/277(V} 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID :r: 
�-1 

MAINS: R E-DN 1 00 (A} MLO ENTRANCE: TOP NEUTRAL cu - 200% BRANCH CB INTERRUPTING RATING: 25KA SYM MAINS: RE-LP1 1 00 (A) MLO ENTRANCE: TOP NEUTRAL cu - 200% BRANCH CB INTERRUPTING RATING: 25KA SYM 

ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG: L-DPE-04 ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG: L-DPE-05 

CKT LOAD (VA) BREAKER BREAKER LOAD (VA} CKT CKT LOAD (VA) BREAKER BREAKER LOAD (VA) CKT 
NO. 

SERVES SERVES 
NO NO. 

SERVES SERVES 
NO. 0A 0B 0C TRIP POLE POLE TRIP 0A 0B 0C 0A 0B 0C TRIP POLE POLE TRIP 0A 0B 0C 

1 (5) LED - ROW 1 - (STA. 131 +22.5 - 126+86) 606 � X .n. 727 (6) LED - ROW 1 - (STA. 131 +22.5 - 135+64.51) 2 1 (13) LED - ROW 1 - (STA. 131+22.5 126+86) 1 ,575 �- X .n. 969 (8) LED - ROW 1 - (STA. 1 3 1 +22.5 - 133+18.5) 2 

3 (5) LED - ROW 1 - (STA. 131+22.5- 126+86) 606 20 3{ �- X ·"- }3 20 727 (6)LED ROW 1 - (STA. 131 +22.5 - 135+64.51) 4 3 (13) LED - ROW 1 - (STA. 131+22.5 126+86) 1 ,575 20 3{ �- X ·"- }3 20 969 (8) LED - ROW 1 - (STA. 1 3 1 +22.5 - 135.18.5) 4 

5 (4) LED - ROW 1 - (STA. 131 +22.5 - 126+86) 485 �- X ·"- 606 (5)LED ROW 1 - (STA. 131 +22.5 - 135+64.51) 6 5 (13) LED - ROW 1 -(STA. 131+22.5- 126+86) 1 ,575 -"- X ·"- 969 (8) LED - ROW 1 - (STA. 131 +22.5 - 135.-18.5) 6 

7 SPARE �- X .n. 1 20 SPARE 8 7 (2) LED - ROW 2 - (STA. 131+22.5- 128+80.5) 859 .n. X .n. 848 (7) LED - ROW 1 - (STA. 135+18.5 - 1 35.-64.51) 8 (0 
9 SPARE 20 3{ �- X .n. 1 20 SPARE 1 0  9 (2) LED · ROW 2 • (STA. 131+22.5 • 128+80.5) 859 20 3{ �- X .n. }3 20 848 (7) LED - ROW 1 - (STA. 135+18.5 - 135.-64.51) 1 0  

1 1  SPARE �- X ·"- 1 20 SPARE 1 2  1 1  (2) LED ROW 2 - (STA. 1 3 1+22.5 - 1 28+80.5) 859 ·"- X .n. 848 (7) LED - ROW 1 - (STA. 135+18.5 - 135.-64.51) 1 2  LL 
1 3  SPACE �- X -"- SPACE 1 4  1 3  SPARE -"- X -"- 5,1 53 (12) LED - ROW 2 - (STA. 1 31 +22.5- 135+64.51) 1 4  0 
1 5  SPACE �- X ·"- SPACE 1 6  1 5  SPARE 20 3{ .n. X -"- }3 20 5,1 53 (12) LED - ROW 2 - (STA. 1 31+22.5- 135.-64.51) 1 6  

1 7  SPACE �- X . n. SPACE 1 8  1 7  SPARE -"- X .n • 4,724 ( 1 1 )  LED - ROW 2- (STA. 1 31 +22.5- 135.-64.51) 1 8  Lt') 
1 9  SPACE -"- X -"- 1 20 SPARE 2D 

21 SPACE • n. X .n • 1 20 SPARE 22 1-
23 SPACE ·"- X ·"- 1 20 SPARE 24 w 
25 SPACE .n. X -"- SPACE 26 w 
27 SPACE �- X .n. SPACE 28 ::I: 
29 SPACE .n. X _,_ SPACE 30 (/) 

I 

w 
...J 
:J 
c 

SUB-TOTAL CONNECTED 606 606 485 727 727 606 SUB-TOTAL CONNECTED SUB-TOTAL CONNECTED 2,434 2,434 2,434 6,971 6,971 6,541 SUB-TOTAL CONNECTED w 
SUB-TOTAL CONNECTED: 0A VA 1 ,333 SUB-TOTAL CONNECTED 0A VA 9,405 :J: 
SUB-TOTAL CONNECTED: 121B VA 1 ,333 SUB-TOTAL CONNECTED: 0B VA 9,405 (.) 
SUB-TOTAL CONNECTED: 0C VA 1 ,091 SUB-TOTAL CONNECTED 121C VA 8,975 (/) 

TOTAL CONNECTED: VA 3,756 TOTAL CONNECTED VA 27,785 ...J 
w 

0 
r--

;:!: 
<D 
z 

z PANEL NAME SERVICE: 480/277(V) 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID PANEL NAM E  SERVICE: 480/277(V) 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID 
<C 

MAINS: 1 00 (A) MLO ENTRANCE: TOP NEUTRAL: cu - 200% BRANCH CB INTERRUPTING RATING: 25KA SYM MAINS: 1 00 (A) MLO ENTRANCE: TOP NEUTRAL: cu - 200% BRANCH CB INTERRUPTING RATING: 25KA SYM 
c.. RE-LP2 RW-DN 

>- ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG· L-DPE-06 ENCLOSURE:  NEMA 3R EXISTING EQUIP. ROOM CABLE TAG: L-DPW-04 
I-

2 

0_ 

CKT LOAD (VA) BREAKER BREAKER LOAD (VA) CKT CKT LOAD (VA) BREAKER BREAKER LOAD (VA) CKT 
� NO. 

SERVES SERVES 
NO. NO. 

SERVES SERVES 
NO. 0A 0B 0C TRIP POLE POLE TRIP 0A 0B 0C 0A 0B 0C TRIP POLE POLE TRIP 0A 0B 0C 

z 
1 (10) LEO ROW 1 - (STA. 131+22.5- 129+42.5) 1 ,2 12  � X ·"- 1 ,333 ( 1 1 )  LED ROW 1 - (STA. 131 +22.5 1 33+44) 2 1 (5) LED - ROW 1 - (STA. 131+19.75- 126+86) 606 _,_ X _,_ 727 (6) LED - ROW 1 - (STA. 131+19.75 - 135.-64.51) 2 -

0 
l[) 3 (10) LED ROW 1 - (STA. 1 31+22.5- 129+42.5) 1 ,2 1 2  20 3{ �- X ·"· )3 20 1 ,333 (1 1 )  LED ROW 1 - (STA. 131 +22.5 1 33+44) 4 3 (5) LED - ROW 1 - (STA. 131+19.75 - 126+86) 606 20 3{ -"- X -"- }3 20 727 (6) LED - ROW 1 - (STA. 131+19.75- 135+64.51) 4 1-
'-I 
C') 5 (10) LED · ROW 1 -(STA. 131+22.5 · 129+42.5) 1 ,2 12  � X _,_ 1 ,333 (11) LED · ROW 1 · (STA. 131+22.5 · 133+44) 6 5 (4) LED · ROW 1 • (STA. 131+19.75 • 126+86) 485 _ ,_ X _, _ 606 (5) LED ·  ROW 1 · (STA. 13 1+19.75 • 135.-64.51) 6 ::I: 
� 7 (9) LED - ROW 1 - (STA. 129+42.5 - 126+86) 1 ,091 �- X ·"- 1 ,454 (12) LED ROW 1 · (STA. 133+44 · 1 35+64.51) 8 7 SPARE �- X .n. 1 20 SPARE 8 � 
;:!: 
C) 
N -'-

9 (9) LED - ROW 1 · (STA. 129+42.5 - 126+86) 1 ,091 20 3{ �- X ·"- }3 20 1 ,454 (12) LED ROW 1 · iSTA. 133+44 · 135+64.51) 1 0  9 SPARE 20 3{ �- X -"- 1 20 SPARE 1 0  
-
...J 

1 1  (9) LED · ROW 1 • (STA. 129+42.5 · 126+86) 1 ,091 � X ·"- 1 ,333 (1 1 )  LED ROW 1 · (ST A. 133+44 1 35+64.51) 1 2  1 1  SPARE ·"- X ·"· 1 20 SPARE 1 2  
'T 
N 1 3  (2) LED - ROW 2 - (STA. 131+22.5- 129+5) 859 �- X _,_ 5,1 53 (12) LED ROW 2 (STA. 131+22.5 - 135.s4.51) 1 4  1 3  SPACE .n. X _,_ SPACE 1 4  '--
9 1 5  (2) LED - ROW 2 - (STA. 131 +22.5 - 129+5) 859 20 3{ �- X .n. )3 20 5 , 1 53 (12) LED ROW 2 (STA. 131+22.5- 135+64.51) 1 6  1 5  SPACE _,_ X .n. SPACE 1 6  

1 7  (2) LED - ROW 2 - (STA. 1 3 1  +22.5 - 129+5) 859 �- X ·"- 4,724 (1 1 )  LED · ROW 2 · (STA. 131+22.5 1 35+64.51) 1 8  1 7  SPACE ·"· X ·"· SPACE 1 8  

c ry 1 9  SPARE �- X ·"- 1 20 SPARE 20 
u 
u 21  SPARE 20 3{ �- X ·"- 1 20 SPARE 22 

0 
0 

23 SPARE � X ·"- 1 20 SPARE 24 
_j 
co 25 SPACE A X _,_ SPACE 26 
({_) 
N ,, 27 SPACE �- X _,_ SPACE 28 

co 
/ 29 SPACE �- X �- SPACE 30 
"' 
0 
co � 
c-� r-� M 

0 
E ,.. 

u 
/ 

8 
0 
r" 

;:!: 
0 

I 
,.. 

'g t--
>-, 

SUB-TOTAL CONNECTED 3 , 161  3 , 161  3 , 161  7,940 7,940 7,389 SUB-TOTAL CONNECTED SUB-TOTAL CONNECTED 606 606 485 727 727 606 SUB-TOTAL CONNECTED I :::... 
0 
L SUB-TOTAL CONNECTED: 0A VA 1 1 ,1 0 1  SUB-TOTAL CONNECTED· 0A VA 1 ,333 :E 
2 SUB-TOTAL CONNECTED: 0B VA 1 1 ,1 01 SUB-TOTAL CONNECTED: 0B VA 1 ,333 <C 
X 
Q) 

/ 
SUB-TOTAL CONNECTED: 0C VA 1 0 ,551 SUB-TOTAL CONNECTED 0C VA 1 ,091 :J: 

E TOTAL CONNECTED: VA 32,753 TOTAL CONNECTED: VA 3,756 
E 

_c 
/ 
cr 
c 

NO TES: 
� 

0 
3: 

s 
o_ 

/ 
ElliJ 

1 . FOR PANEL MOUNTING L OCA TIONS AND DETAILS  SEE SHEETS 1239/5551 THROUGH I242/555I 

2. FOR LEGENDS AND ABBREVIA TJONS SEE SHEET I199Z555I 5 



::l 

u 
-'.] ::.:: "' CJ '-' � 0 -'.] PANEL NAME SERVICE: 480/277(V} 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID PANEL NAM E SERVICE: 480/277(V} 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID :r: 
�-1 

MAINS: RW-LP1 1 00 (A} MLO ENTRANCE: TOP NEUTRAL cu - 200% BRANCH CB INTERRUPTING RATING: 25KA SYM MAINS: RW- LP2 1 00 (A) MLO ENTRANCE: TOP NEUTRAL cu - 200% BRANCH CB INTERRUPTING RATING: 25KA SYM 

ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG: L-DPW-05 ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG: L-DPW-06 

CKT LOAD (VA) BREAKER BREAKER LOAD (VA} CKT CKT LOAD (VA) BREAKER BREAKER LOAD (VA) CKT 
NO. 

SERVES SERVES 
NO NO. 

SERVES SERVES 
NO. 0A 0B 0C TRIP POLE POLE TRIP 0A 0B 0C 0A 0B 0C TRIP POLE POLE TRIP 0A 0B 0C 

1 (13) LED - ROW 1 - (STA. 131+19.75- 126+88) 1 ,575 � X -"- 969 (8) LED - ROW 1 - (STA. 131+1 9.75 · 1 33+29) 2 1 (10) LED - ROW 1 - (STA. 131+19.75 - 129+42.5) 1 ,2 1 2  �- X -"- 1 ,333 ( 1 1 )  LED - ROW 1 - (STA. 131+19.75- 133+23) 2 

3 (12)LED ROW 1 - (STA. 131+19.75 - 1 26+88) 1 ,454 20 3{ �- X -"- }3 20 969 (8)LED ROW 1 - (STA. 131+1 9.75 1 33+29) 4 3 (10) LED - ROW 1 - (STA. 131+19.75- 129+42.5) 1 ,2 1 2  20 3{ �- X -"- }3 20 1 ,333 ( 1 1 )  LED - ROW 1 - (STA. 1 31 +1 9.75 - 133+23) 4 

5 (12)LED ROW 1 -(STA. 131+19.75- 126+86) 1 ,454 �- X -"- 969 (8)LED ROW 1 - (STA. 131+19.75 1 33+29) 6 5 (10) LED - ROW 1 -(STA. 1 31+19.75 - 129+42.5) 1 ,2 1 2  -"- X -"- 1 ,333 ( 1 1 )  LED - ROW 1 - (STA. 1 31 +  19.75- 133+23) 6 

7 (2) LED - ROW 2 - (STA. 131+19.75- 128+79) 859 �- X -"- 848 (7)LED ROW 1 - (STA. 133+29 · 135.64.51) 8 7 (10) LED - ROW 1 - (STA. 129+42.5- 126+86) 1 ,2 1 2  -"- X -"- 1 ,333 ( 1 1 )  LED - ROW 1 - (STA. 133+23- 135+64.51) 8 <0 
9 (2) LED - ROW 2 - (STA. 131+19.75- 128+79) 859 20 3{ �- X -"- }3 20 848 (7) LED - ROW 1 - (STA. 133+29 - 135.64.51) 1 0  9 (9) LED - ROW 1 - (STA. 129+42. 5 - 126+86) 1 ,091 20 3{ �- X .n. }3 20 1 ,333 ( 1 1 )  LED - ROW 1 - (STA. 133+23- 135+64.51) 1 0  

1 1  (2) LED - ROW 2 - (STA. 131+1 9.75 - 128+79) 859 �- X -"- 848 (7) LED - ROW 1 - (STA. 133+29 - 135+64.51) 1 2  1 1  (9) LED - ROW 1 - (STA. 129+42.5 - 1 26+86) 1 ,091 -"- X -"- 1 ,333 ( 1 1 )  LED - ROW 1 - (STA. 133•23- 135+64.51) 1 2  LL 
1 3  SPARE �- X -"- 5,1 53 (12) LED ROW 2 (STA. 131+19.75- 135+64.51) 1 4  1 3  (2) LED - ROW 2 - (STA. 131+19.75- 129+03) 859 -"- X -"- 5,1 53 (12) LED - ROW 2 - (STA. 131+19.75- 135+64.51) 14 0 
1 5  SPARE 20 3{ �- X -"- }3 20 5 , 1 53 (12) LED ROW 2 (STA. 131+19.75- 135+64.51) 1 6  1 5  (2) LED - ROW 2 - (STA. 131 +19.75 - 129+03) 859 20 3{ -"- X -"- }3 20 4,724 ( 1 1 )  LED - ROW 2 - (STA. 131+19.75- 135.64.51) 1 6  

1 7  SPARE �- X .n. 4,724 ( 1 1 )  LED - ROW 2- (STA. 131+  19.75- 135+64.51} 1 8  1 7  (2) LED - ROW 2 - (STA. 131+19.75- 129+03) 859 -"- X -"- 4,724 ( 1 1 )  LED - ROW 2- (STA. 1 31 +  19.75- 135.64.51) 1 8  <0 
1 9  SPACE �- X �- 1 20 SPARE 20 1 9  SPARE -"- X -"- 1 20 SPARE 2D 

21 SPACE �- X -"- 1 20 SPARE 22 21 SPARE 20 3{ -"- X -"- 1 20 SPARE 22 1-
23 SPACE �- X -"- 1 20 SPARE 24 23 SPARE -"- X -"- 1 20 SPARE 24 w 
25 SPACE �- X -"- SPACE 26 25 SPACE -"- X -"- SPACE 26 w 

27 SPACE �- X �- SPACE 28 27 SPACE �- X .n. SPACE 28 J: 

29 SPACE �- X -"- SPACE 30 29 SPACE -"- X _,_ SPACE 30 en 

I 

en 
w 
-I 
:l 

SUB-TOTAL CONNECTED 2,434 2,3 1 3  2,3 1 3  6,971 6,971 6,541 SUB-TOTAL CONNECTED SUB-TOTAL CONNECTED 3,282 3 , 161  3, 1 61 7,81 9 7,389 7,389 SUB-TOTAL CONNECTED c 
SUB-TOTAL CONNECTED: 0A VA 9,405 SUB-TOTAL CONNECTED 0A VA 1 1 , 1 0 1  w 
SUB-TOTAL CONNECTED: 121B VA 9,284 SUB-TOTAL CONNECTED: 0B VA 1 0,551 J: 
SUB-TOTAL CONNECTED: 0C VA 8,854 SUB-TOTAL CONNECTED 121C VA 1 0,551 () 

TOTAL CONNECTED: VA 27,542 TOTAL CONNECTED VA 32,202 en 

-I 

0 
[' 

;! 
<D 
7 
>-
I-

2 

Q_ 

OJ 
L() 

w PANEL NAME SERVICE: 480/277(V) 3P/4W MOUNTING: SURFACE GROUND BUS: CU - SOLID 
z MAIN CB INTERRUPTING RATING: 25KA SYM 

MAINS: 60 (A) 3P MCB ENTRANCE: TOP NEUTRAL: cu - 200% BRANCH CB INTERRUPTING RATING: 25KA SYM <( R-EM 
ENCLOSURE: NEMA 3R EXISTING EQUIP. ROOM CABLE TAG· P-480UPS/R-EM 0.. 

CKT LOAD (VA) BREAKER BREAKER LOAD (VA) CKT 
NO. 

SERVES SERVES 
NO. 0A 0B 0C TRIP POLE POLE TRIP 0A 0B 0C � 

1 (2) LED EAST WALL(STA. 131+22.5 - 1 26+86) 242 � X -"- 242 (2)LED EASTWALL (STA. 131 +22.5 135+64.51) 2 
z 

3 (2) LED - EAST WALL (STA. 131+22.5- 126+86) 242 20 3{ �- X -"- )3 20 242 (2)LED EAST WALL (STA. 131 +22.5 135+64.51) 4 -
� 
n 5 (1) LED - EAST WALL (STA. 131+22.5- 126+86) 121 � X _,_ 242 (2) LED - EAST WALL (STA. 131+22.5- 135+64.51) 6 1-
S" 7 (2) LED - WEST WALL (STA. 131+19.75 - 126+86) 242 �- X -"- 242 (2) LED - WEST WALL (STA. 131+19.75- 135+64.51) 8 J: 
;! 9 (2) LED - WEST WALL (STA. 131+19.75 126+86) 242 20 3{ �- X -"- }3 20 242 (2) LED - WEST WALL (STA. 131+19.75- 135+64.51) 1 0  � 
0 -
C''-1 
', 

1 1  1 21 � X -"- 1 21 1 2  (1)  LED - W ESTWALL (STA. 131+19.75 126+86) ( 1 )  LED - WEST WALL (STA. 131+19.75- 135+64.51) 
-I 

� 
N 

1 3  SPACE �- X _,_ SPACE 1 4  
' 
$2 1 5  SPACE �- X -"- SPACE 1 6  

1 7  SPACE �- X -"- SPACE 1 8  

L 
ry 

u 

0 
0 
_j 
co 
({_) 
N ,, 
co 
/ 
n 
0 
co � 
('� r-� M 

0 
E ,.. 

u 
/ 

8 
0 
r� 

;! 

0 
I 

,.. 
'g t--
>-, 

SUB-TOTAL CONNECTED 485 485 242 485 485 364 SUB-TOTAL CONNECTED I :::... 
0 
L 

SUB-TOTAL CONNECTED: 0A VA 969 :E 
2 SUB-TOTAL CONNECTED: 08 VA 969 <( 
X 
Q) 

/ 
SUB-TOTAL CONNECTED: 0C VA 606 J: 

E TOTAL CONNECTED: VA 2,545 
E 

_c 
/ 
cr 
c NO TES: 

� 

0 
3: 

s 
Q_ 

/ 
@) 

/ .  FOR PANEL MOUNTING L OCA TIONS AND DETAILS SEE SHEETS 1239/5551 THROUGH I242/555I 

2. FOR LEGENDS AND ABBREVIA TIONS SEE SHEET 119925551 5 
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CORROSION RESISTANT 1 5/88 
STAINLESS STEEL SUPPORT 
CHANNEL . EXPANSION ANCHORED 
TO WALL . SPA CED A T  EVERY 
2'-0u O.C.  MAXIMUM OR CL OSER 
(TYP.J 

-------- TOP 
------------ ROW 

ROW #J - TUNNEL LIGHTING 
CONDUIT (SIZES VARYJ 

TWO PIECE CONDUIT CLAMP (TYP .) 

ROW #J LIGHTING CONTROL 
CONDUIT - (J) 3/4u, 725.04 (TYP.J 
SUPPORT CHANNEL TO BE MOUNTED 
L ONGITUDINALL Y TO ALLOW FOR 
HORIZONTAL ADJUSTMENT OF FIXTURES 

� MIDDLE 
ROW 

ROW #2 - TUNNEL LIGHTING 
CONDUIT (SIZES VARYJ 

ROW #2 LIGHTING CONTROL 
CONDUIT - (J) 3/4u, 725.04 (TYP.J 

-------- BO TTOM 
------------ ROW 

ROW #3 - TUNNEL LIGHTING 
CONDUIT (SIZES VARYJ 

ROW #3 LIGHTING CONTROL 
CONDUIT - (f) 1-1/4", 725.04 (TYP.J 

� II----- DISTANCE BETWEEN CONDUITS 
� SHOULD BE THE DIAMETER OF 
N THE LARGEST CONDUIT 
I' 

E REMO TE DIMMING ENCL OSURE 

b::=======l� 
[!) ! �f@ l I l I l 

������;j..., 
l:K l:K � l:K 

l I 
p 

c::::=rr==:::{':"����fJ� Ta f fa � f � J: b 
I I ���������1-1 I I I I I I I I I I I I I I I I 

� * 

,--------II;FIL--- -------....ll'lf4�
0 
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I 
'�------------� 
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• 0 000 
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;; POWER CONDUIT NO TES. 8 (!) 3/4u, 725.04 rTYP.J B. DETAIL ABO VE INDICA TES A TYPICAL MOUNTING 12. FLEXIBLE METAL CONDUIT MA Y BE USED FOR CONNECTIONS 

�� CONTROL CONDUIT 0 AREA MEASURING 24u X 19u SIZED TO ACCOMMODA TE FIXTURE TYPES ARRANGEMENT FOR TUNNEL LIGHTING FIXTURES. AS WALL %f{fgffs':OWER AND CONTROL JUNCTION BOXES AND THE 
(4) 3/4u, 725_ 04 rTvP.J 'A ', 'C' AND '£'. FOR DETAILS SEE SHEET I20 7/555I �

N
'EIGT.HL

TS
L 0VARY BETWEEN TUBES, LIGHTING TO BE 

, ,  , ,  1 .  'S A £ A T  A FIXED DISTANCE BEL OW THE CEILING. 
� /2' AREA MEASURING 54u X 19u SIZED TO ACCOMMODA TE FIXTURE TYPES FOR MOUNTING HEIGHTS SEE SHEET 1 18 7/5551 13. SPRA Y-ON FIREPROOFING TO BE APPLIED TO POWER 
E � 'B', 'D' AND 'F'. FOR DETAILS SEE SHEET I20 7/555I CONDUITS AND JUNCTIONS BOXES FOR EMERGENCY 
(]) 9. ALL FIXTURES, IRRESPECTIVE OF MANUFA CTURER LIGHTING FIXTURES. FIREPROOFING TO BE APPLIED PER 
� EMERGENCY LIGHTING JUNCTION BOX NEMA 4X, S.S. 6ux6ux3o (TYP.J SELECTED, TO BE INSTALLED ON CENTER A T  SPA CING MANUFA CTURERS INSTRUCTIONS TO ACHIEVE A MINIMUM 
� SPECIFIED IN SHEETS 1204/5551 1205/5551 1206/5551 2-HOUR FIRE RA TING. 
E LIGHTING POWER JUNCTION BOX NEMA 4X, S.S. 208x/28X6" (TYP.J 
� 10 . ALL CHANNEL AND MOUNTING HARDWARE TO BE STAINLESS 14. FOR CAMERA CCTV CAMERA L OCA TIONS AND MOUNTING 
� LIGHTING CONTROL JUNCTION BOX NEMA 4X, S.S. 6ux6ux3" (TYP.J STEEL . PHYSICAL SEPARA TION OF DISSIMILAR METALS TO DETAILS SEE SHEETS I !Bl /5551 THROUGH I !B5/555I 
c 

BE MAINTAINED. 

...I -
<C 
1-
w 
c 
C) 
z 
1-
z 
:l 
0 
:E 
C) 
z 
1-
::::t: 
C) 
...I 

,.. 
I 

,.. 
,..... 

:E 
<C 
::::t 

� 6 LIGHTING CONTROL JUNCTION BOX NEMA 4X, S.S. 88X88X68 (TYP.J 15. EA CH LUMINAIRE SHALL BE PRO VIDED WITH TWO TYPE KTK 
� If. ALL L ONGITUDINAL CONDUITS TO BE RIGID GAL VANIZED (OR APPRO VED EQUALJ FUSES FITTED TO A FUSIBLE 

(@ 

iS_ REMO TE DIMMING ENCL OSURE NEMA 4X, S.S. I68XI48X6" (TYP.J STEEL . TERMINAL BL OCK, RA TED 600 V. 
� �----------------------------------------------------------------------------------------------------------------------------------------�ffl�-�F�O�R�L�E�G�EN�D�AN�D�AB�B�R�E!��A�TI�O�N�'S�S�£�E�S�H£�E�Tj11�9�9�/5�5g5LI -----------1��5� 
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/FL OOR MOUNTED 

� POST BASE FOR I 5/8° X 3 1/4° 
CHANNEL (TYP.J 

' 

KEYNOTE LEGEND 

1-
U: 0 

/ 

...[ n.. ' ' 

(j) CONDUITS TO NORTHBOUND EAST  WALL VIA PENETRA TfON #/ 

' "'-

(j) CONDUITS TO SOUTHBOUND RAMP EAST WALL VIA PENETRA TION #7 0 CONDUITS TO SOUTHBOUND EAST  WALL VIA PENETRA TION #5 (j) CONDUITS TO NORTHBOUND REMO TE DIMMING ENCL OSURES VIA PENETRA TIONS #3 & @ CONDUITS TO NORTHBOUND EAST WALL EMERGENCY FIXTURES VIA PENETRA TION #I (j) CONDUITS TO NORTHBOUND WEST WALL  EMERGENCY FlXTURES VIA PENETRA TION #2 

--

#4 

(j) CONDUITS TO SOUTHBOUND RAMP REMO TE DIMMING ENCL OSURES VIA PENETRA TIONS #9 & #/0 0 CONDUITS TO SOUTHBOUND RAMP EAST WALL EMERGENCY FIXTURES VIA PENETRA TION #7 0 CONDUITS TO SOUTHBOUND RAMP WEST WALL EMERGENCY FIXTURES VIA PENETRA TION #8 @ CONDUITS TO SOUTHBOUND REMO TE DIMMING ENCL OSURES VIA PENETRA liONS #5 & #6 0 CONDUITS TO SOUTHBOUND EAST  WALL EMERGENCY FIXTURES VIA PENETRA TION #5 (jj) CONDUITS TO SOUTHBOUND WEST WALL EMERGENCY FIXTURES VIA PENETRA TION #6 
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SECTION�-� 
SEE SHEET 1241/5551 FOR L OCA TfON 

@ CONDUITS TO LIGHTING CONTROL PANEL 'S-C' 0 CONDUITS TO LIGHTING CONTROL PANEL 'N-C' 

NOTES ---

I. FOR LEGEND AND ABBREVIA TfONS SEE SHEET 1199/5551 

2. FOR EQUIPMENT AND PENETRATION L OCA TJONS SEE SHEETI24!/555I 

3 .  FOR PANEL SCHEDULES SEE SHEETS I232/559, THROUGH I237/555I 

4 .  FOR CONDUIT AND CABLE SCHEDULES SEE SHEETS I4 75/555I THROUGH I484/555I 

5. FOR SYSTEM ONE LINE DIA GRAM SEE SHEET 1469/5551 

6 .  ALL PANELS TO BE NEMA 3R RA TED WITH A MINIMUM SEPARA TfON OF 6". 

7 .  ALL CONDUITS TO BE RIGID GAL VANIZED STEEL . 

8 .  ALL CHANNEL TO BE 1%// X 3�//, 12-GA GE, BACK- TO-BACK STAINLESS STEEL . 

:::::lC 
. . . 
C 301 I 

c 302) � � P-320) 
// 

-� I-\ P-321 ) // � P-322) ./ II // � P-323) 
// � P-324 ) 
(/ 
// � P-325) 

� P-326) 
(/ t----{ P-327 ) -� I 1-- DISTRIBUTiON PANEL // � P-328 ) I TO BE MOUNTED ON 

4u HOUSEKEEPING PAD /j 

...[ TI.. I I 
I I 

9 .  POST BASES TO BE  USED A T  FLOOR AND CEILING MOUNTING 
L OCA TIONS. 

10 . CONTA C TORS 'NE-C1' AND 'NE -C2' TO BE OPERA TED B Y  120 V SIGNAL 
FROM LIGHTING CONTROL PANEL 'N-C'. CONTA CTORS RE-CI', RE-C2', 
'SE-C/' AND 'SE-C2' TO BE OPERA TED B Y  /20 V SIGNAL FROM LIGHTING 
CONTROL PANEL 'S-C'. FOR SCHEMA TIC DETAILS SEE SHEETSI247/555I 
AND 1248/5551 

II. EQUIPMENT SHOWN IS FOR IDENTIFICA TION PURPOSES ONL Y AND IS 
NO T TO SCALE. 
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CEILING MOUNTED ________ _;o ]]"' 0 POST BASE FOR 1 5/8 H 
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DISTRIBUTION PANEL- ( P-427 : \\ 
\ TO BE MOUNTED ON \\ \\ 

4u HOUSEKEEPING PAD ( P-428 ; 
\,\ 

I I ..,[] n.. I I 

KEYNOTE LEGEND 

G) CONDUITS TO NORTHBOUND WEST WALL VIA PENETRA TION #2 (j) CONDUITS TO SOUTHBOUND RAMP WEST WALL VIA PENETRA TION #8 0 CONDUITS TO SOUTHBOUND WEST WALL VIA PENETRA liON #6 (j) CONDUIT TO NORTHBOUND WEST WALL REMO TE DIMMING ENCL OSURES VIA PENETRA TION #4 (j) CONDUIT TO NORTHBOUND EAST WALL REMO TE DIMMING ENCL OSURES VIA PENETRA TION #3 (j) CONDUIT TO NORTHBOUND PORTAL PHOTOMETER VIA PENETRA TION #3 0 CONDUIT TO SOUTHBOUND PORTAL PHO TOMETER VIA PENETRA TION #6 0 CONDUIT TO SOUTHBOUND EAST WALL REMO TE DIMMING ENCL OSURES VIA PENETRA T!ON #5 0 CONDUIT TO SOUTHBOUND WEST WALL REMO TE DIMMING ENCL OSURES VIA PENETRA TION #6 @ CONDUIT TO SOUTHBOUND RAMP EAST  WALL REMO TE DIMMING ENCL OSURES VIA PENETRA TION #9 0 CONDUIT TO SOUTHBOUND RAMP WEST WALL REMOTE DIMMING ENCL OSURE VIA PENETRA TION #JO @ CONDUIT TO PANEL 'N-EM' 
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SECTION 8-8 

SEE SHEET 1241/5551 FOR L OCA T!ON 

(jj) CONDUIT TO PANEL 'S-EM' 

NOTES ---
1. FOR LEGEND AND ABBREVIA TIONS SEE SHEET 1199/5551 

2. FOR EQUIPMENT AND PENETRA TION LOCA T!ONS SEE SHEET 1247/5551 
3. FOR PANEL SCHEDULES SEE SHEETSI232/555I THROUGH I237/555I 

4 .  FOR CONDUIT AND CABLE SCHEDULES SEE SHEETSI4 75/555I THROUGH I484/555I 

5. FOR SYSTEM ONE LINE DIA GRAM SEE SHEET 1469/5551 

6. ALL PANELS TO BE NEMA 3R RA TED WITH A MINIMUM SEPARA TION OF 6u. 

7. ALL CONDUITS TO BE RIGID GAL VANIZED STEEL . 

8 .  ALL CHANNEL TO BE 1%/1 X 3'/,u, 12-GA GE, BACK- TO-BACK STAINLESS STEEL . 

/ / 

9 .  

10 . 

11. 

..,[] n.. I I 

--i C-30 7 ) C-502 )-

( p 311 \ :i 5: 
12 <0 

1 5/8// STAINLESS STEEL ----------.... 
BACK- TO-BACK CHANNEL fTYP.J  

..0 I 

I::EIJD 

n.. I 

POST BASES TO BE USED A T  FLOOR AND CEILING MOUNTING 
L OCA TIONS. 

CONTA C TORS 'NE-Cl' AND 'NE-C2' TO BE OPERA TED B Y  120 V  SIGNAL 
FROM LIGHTING CONTROL PANEL 'N-C'. CONTA CTORS RE-Cl', RE-C2', 
'SE-C!' AND 'SE-C2' TO BE OPERA TED B Y  120 V SIGNAL FROM LIGHTING 
CONTROL PANEL 'S-C'. FOR SCHEMA TIC DETAILS SEE SHEETS 124 7/55511 
AND I248Z555I 

EQUIPMENT SHOWN IS FOR IDENTIFICA TION PURPOSES ONL Y AND IS 
NO T TO SCALE. 
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NOTES: 

1 . FOR PANEL DETAILS OF SECTION A AND LIGHTING CONTA C TORS L OCA TION SEE SHEET 1239/5551 

2. FOR PANEL DETAILS OF SECTION 8 AND LIGHTING CONTA CTORS L OCA TJON SEE SHEET 1240/5551 

3 .  FOR LEGEND AND ABBREVIA TIONS SEE SHEET 1199/5551 

LIGHTING EQUIPMENT LAYOUT /CONDUIT ROUTING 
SCALE: 1/8"=1'-0// 
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/ / \ I PANEL 11FA CP11 : 

I / \ ,.... ..... , \ I 

\ /'(/ ./ )' � �FIRE ALARM CONTROL \ 
1 / \ / \ / ' i r: \ \ / /� CONTROLLER 1 II � : / ', / :1 / / I (20 II X 71/J 

(c/\ I : I� CONTROLLER 2 : �1: 
v v�"""' 

\I -� I ///// \ \\ I I (2011 X 7") LINEAR HEA T DETECTORS\ 
< '\\ I / / / \ \ I I I I ;" 
a : � / / / \ � 11 11 ,_ CONTROLLER 3 : 1 / 
i::' I \ / I I / (20" X 7") ¥" 
"q F-JB2� II _ , / / / I : I I I I : 

: 
::::i " - I I I I I I I I r... � PENETRA TION #9 �, � : \ )� / F- 703 : : I I I I ;-MAIN COMM '!��! _ _ _ _ _ _ _ _ _ _ _  I -- : I \  6 SBR EAST WALL \ � C- 71Lh \ I I I -- ----+ �-y� - - - - -1- - - - - - - - - - - - f - - - - - - - - T:o:: _ _ _ _ _  t ______ 1L � = = = = = = = = = = = = = = = = = = = =�-- ':_ - L, --- --kr� �:Fo�- - -cd-- I - -6- - -�:- - - - -j- - - - - - - - - - -:,�;- - - - - - - - : 
a :fO): � � � PULLBOX (PB MCRJ : Lt. : TO MAIN COMM RACK : 
IV") L - 723- r- C-308 F-JB11 : 
alt. : P-309 ,--C-412 F - 7021 L 722 PENETRA TION #4 -�\ 1. �: - ,, NB WEST WALL : I C-312 v PENETRA TION #3 � C- 713 1-- I \ ' C-503 I NB EAST WALL '"' � I \ P-504 
� [F- 704 : h u Lc-3oo 1 F- 705 
l::l : f-----J -C-508 C-303 : � +---...,.,..�------+..,.: _, P-509 P-304 : 
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:�;�8 \_�;�:� csE-LP1 -RE-LP1 \ '---NE-LP1 - P-3 75 

NO TES: 

1. FOR LIGHTING LEGEND AND ABBREVIA TIONS SEE SHEET 1199/5551 
2. FOR LIGHTING PANELS ELEVA TION 'A ' SEE SHEET 1240/5551 
3. FOR LIGHTING PANELS ELEVA T/ON "B' SEE SHEET 1239/5551 

I I I I 

4 . FOR TUNNEL LIGHTING ELEVA TIONS SEE SHEETS 1208/5551 THROUGH 1231/5551 

P-448 P-450 

5. FOR LUMINANCE CAMERA LOCA TIONS AND ROUTING SEE SHEETS I245/555I AND I246/555I 
6. FOR CONDUIT AND CABLE TAGS SEE SHEETS 14 75/5551 THROUGH 1484/5551 
7. FOR ELECTRICAL ONE-LINE DIAGRAM SEE SHEET 1469/5551 
8 . FOR SWITCHGEAR ROOM PLAN SEE SHEET [47V§55"] 
9. FOR LIGHTING PANEL SCHEDULES SEE SHEETS 1232/5551 THROUGH 1237/5551 
10 . FOR CONTINUA TION OF LIGHTING CONDWT ROUTING SEE SHEETS I243/555I AND 1244/5551 

P-546 P-377 P-4 79 SE-LP2 '--- RE-LP2 � NE-LP2 P-379 
SEE SHEET I243/5551 LIGHTING CONDUIT ROUTING SHEET 2 OF 3 FOR CONTINUA TION 
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SEE SHEET 1242/5551 LIGHTING CONDUIT ROUTING SHEET 1 OF 3 FOR CONTINUA TION 
,-----------------.----,---------------------
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/����������������t=: I // /// I i �"' _ _,_l _____ ___j NO TES: 

1. FOR LIGHTING LEGEND AND ABBREVIA TIONS SEE SHEET 1799/5551 
2. FOR LIGHTING PANELS ELEVA TION 'A ' SEE SHEET IZ40/555I 
3 . FOR LIGHTING PANELS ELEVA TION '8' SEE SHEET 1239/5551 
4 . FOR TUNNEL LIGHTING ELEVA TIONS SEE SHEETS 1208/5551 THROUGH I23!/555I 
5. FOR LUMINANCE CAMERA LOCA TIONS AND ROUTING SEE SHEETS I245/555I AND 1246/5551 
6. FOR CONDUIT AND CABLE TAGS SEE SHEETS 14 75/5551 THROUGH 1484/5551 
7. FOR ELECTRICAL ONE-LINE DIAGRAM SEE SHEET 1469/5551 
8 . FOR SWITCHGEAR ROOM PLAN SEE SHEET [4TQ3'55] 

9 . FOR LIGHTING PANEL SCHEDULES SEE SHEETS 1232/5551 THROUGH 1237/5551 
10 . FOR CONTINUA TION OF LIGHTING CONDUIT ROUTING SEE SHEETS 1242/5551 AND 1244/5551 
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/-PENETRA TION #6 // 58 WEST WALL 
,/ I 

I .  FOR LIGHTING LEGEND AND ABBREVIA TIONS SEE SHEET 1199/5551 
2. FOR LIGHTING PANELS ELEVA TION 'A ' SEE SHEET 1240/5551 
3. FOR LIGHT!NG PANELS ELEVA TION '8' SEE SHEET 1239/5551 
4 . FOR TUNNEL LIGHTING ELEVA TIONS SEE SHEETS 1208/5551 THROUGH 1231/5551 
5. FOR LUMINANCE CAMERA LOCA TIONS AND ROUTING SEE SHEETS I245/555IAND I246/555I 
6. FOR CONDUIT AND CABLE TAGS SEE SHEETS 1475/5551 THROUGH 1484/5551 
7. FOR ELECTRICAL ONE-LINE DIAGRAM SEE SHEET 1469/5551 
B .  FOR SWITCHGEAR ROOM PLAN SEE SHEET [47V§55] 
9. FOR LIGHTING PANEL SCHEDULES SEE SHEETS 1232/5551 THROUGH 1237/5551 
10 . FOR CON7INUA TION OF LIGHTING CONDUIT ROUTING SEE SHEETS I242/555I AND 1243/5551 

EQUIPMENT ROOM LA YOUT 
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STA .  126+86.50 AHEAD, 2. 05/ L T 
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SOUTH PORTAL / 

STA .  12 7+/0 __/ 

LUMINANCE METER 
NEMA 4X, SEE NO TE 1 

C-300 

I , N ; , : t 

/J-1 
PROPOSED LANE LINE ___/ I I _ ,  

/fl I.R . - 71 SOUTHBOUND _/ 

TO LIGHTING 
CONTROL PANEL N-C 

STA .  128+52. 19 RAMP E = 
STA .  128+80 .33, 6/ L T /fl NORTHBOUND I .R . - 71 

PROPOSED LANE LINE 

/fl I .R. - 71 NORTHBOUND -, 

� \ L -j__::ORTHBOUND TUNNEL � 

� 

TUNNEL CONTROLS - L UMINANCE METER L OCA T ION fNBJ 
SCALE: 1"=20/  

NO TES: 

I .  NEW LUMINANCE CAMERA TO REPLACE THE 
EXISTING METER A T  THE CURRENT L OCA T!ON. 

2. INSTALL NEW CONDUCTORS AND CONDUITS 
FOLLOWING THE EXISTING ROUTES. 

3. NEMA 4X ENCL OSURE IS REQUIRED FOR 
WEA THER PRO TECTION. 

4. FOR LEGEND AND ABBREVIA TIONS SEE 
SHEET I /99/5551 

5. FOR CONDUIT AND CABLE SCHEDULES SEE 
SHEETS I4 75/555I THROUGH 1484/5551 
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\ \  
\�- PROPOSED LANE LINE 

TUNNEL CONTROLS - L UMINANCE METER L OCA TION 
SOUTHBOUND AND SOUTH RAMP-£ 

SCALE: 1"=201 

NO TES: 

1. NEW LUMINANCE CAMERA TO REPLACE THE 
EXISTING METER A T  THE CURRENT L OCA TJON. 

2. 

3. 

4. 

INSTALL NEW CONDUCTORS AND CONDUITS 
FOLLOWING THE EXISTING ROUTES. 

NEMA 4X ENCL OSURE IS REQUIRED FOR 
WEA THER PRO TECTION. 

FOR LEGEND AND ABBREVIA !IONS SEE SHEET 1 199/5551 
5.  FOR CONDUIT AND CABLE SCHEDULES SEE 

C-400 

SHEETS I4 75/555I THROUGH 1484/5551 
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LUMINANCE METER NEMA 4X 
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� EAST WALL  1 y y y  y y y y  7 Ef y y  y y y y  
- � - � - � , � - � - � - J  - � - � - � , � - � - � - J  

I RDE- 277V I RDE- I I SE2 I SEI 
r - - - - - - - - - - - - - - - �r - - - - - - - � - - - - - - - - - - J' '- - - - - - - - - - - - - - �  

NOTES: 

1. FOR LEGEND AND ABBREVIA TIONS, SEE SHEET I 799/555I 

I 
I 
I 
I y y y y y y y 7 y y y y y y y B1 ��-������-����� �����m � �T �LL ���1 Y Y Y Y Y Y Y 7 Y Y Y Y Y Y Y  

l - .L - L - L... I .L - L - 1- - l - .L - L - L... I .L - L - 1- - I - -1 - � - � , � - � - � - J - -1 - � - ..1 , � - ....L - � - J 1 � 1 277V � � ��----���--------���----T�-------��T�TI-------� ���----�� � 1 277V � � � SW4 1 1 SW3 1 L T 1 SW2 1 1 SW1 I 

110 (-0(( 

110 (-0(( 

� - - - - - - - - - - - - - -1 �''- - - - - - - - - - - .l 1/TLL T - - - - - - - - - - ...J '- - - - - - - - - - - - - - � r - - - - - - - - - - - - - - - �r - - - - - - - - 1 - - -� - - - - - - - -1 - - - - - - - - - - - - - - - - -

220(-0(( 

DP-E 

220(-0(( 

1 I 277V I27 7V I I 277V I  S-EM 
I I I I 
I I 

�4.;;..80;;;..;V�-+-I----�� SE -DN �t-------' ...__----t� S W-DN ll-------f-+-___;_48;:;_;0;;.._;V� 
480 V 

480 V 

480 V 

480 V 

480 V 

�v=��- - - -
L----�� SE -LP 1 11----------1 I I �=-�: _ _ _  _ 

L-------il SE -LP2 II--___ __. I I 

.....--------11 RE -DN I �R=�� - - - -
....---------11 RE -L P 1 11---------. I I o/:-�: _ _ _  _ 

r------11 RE -L p 2 It-------, I I 

120 V 

- .J.2.2!: 

120 V 
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s-c 
SOUTHBOUND 
AND RAMP-E 

I I 
I I .-----.L._..L_.J.--____;2;;;...;7...;_7--iV I R-EM 12 77  v I I I I I I 

120 V 

1?_0_J _ _  

r - - - - - -� SW-CI 

L--------11 SW-L P 1 11---------1 I I 
- - - - - - -�SW-C2 

�-------il SW-LP2 II--___ __. I I 
I------ 277V POWER FROM 

PANEL S-EM 
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I RW-DN 11--------. - - - - - - -� RW-CI 
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r _

_
_ _ _
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r - T - r - r L r - r - �- - r - T - r - r L r - r - �- - 1 - -� - , - 1 ...! , - , - T - 1 - -� - , - 1 ...! -, - , - T - 1 
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" 
1 - - - - - - - - - - - - - - � 

I RDE- I 277V RDE- I LIJ;! I RDE- I 2 77V I RDE- I RW4 I RW3 I r-r- -I-" L T I RW2 I I RW1 
r - T - r - r L r - r - r - r - T - r - r L r - r - r - � - , - , - , .J , - , - T - 1 - , - , - , ...! -, - , - T - 1 
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I Ef Ef Ef  Ef Ef Ef Ef  7 Ef Ef Ef  Ef Ef Ef Ef  
_ _  I _ ...J _ ..l ""j ...J _ ..l _ .l. _ J _ _. _ ...J _ ..l ""j ...J _ ..l _ .l. _ J 

I ROE- 277V I ROE- I 1 NE3 1 NE4 
� - - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - J' '- - - - - - - - - - - - - - �  
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I 
I 
I 

NOTES: 1. FOR LEGEND AND ABBREVIA TIONS, SEE SHEE T I /99/5551 

Ef Ef Ef Ef Ef Ef Ef 7 Ef Ef Ef Ef Ef Ef Ef 1 1 � WEST WALL  1 Ef Ef Ef Ef Ef Ef Ef 7 Ef Ef Ef Ef Ef Ef Ef 
L - ..L - l... - L- I .L - L- - 1- - L - ..L - l.. - L.. I .L - L- - L- - I - -1 - ...l - ..l ""j ...J - ..1 - .l. - J  - -1 - ...l - ..l ""j ...J - ..1 - .l. - J  1 � 1  277V � � ��---����--------���----+�-------�TI�------� ��-----�� � 1  277V � � � NWI I I NW2 I I 

L T I NW3 I I NW4 
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_ _ _ _ _ _ _ _ _ _ 
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L
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480 V FROM DP-E 
.---.---- TO FIXTURES � SOUTHBOUND EAST WALL 

-C-401 C-402 PHOTOMETER 
480 V FROM DP-W 

C-406 
�l I 

I I I SE-DN I v I 
SE-C/ 

\[,. 

C-40 7
l .----\IJIC...l/_....�.....-____, - -(-t - - - - - - -: � ·Y SW-C2 � 

- -(+ - - - - - �_;_i -���-�oo _ _ _  ��?�{3!_N!_ _ _ _ _ _  _ _ _ _ _ _  i P sw-c� � I SE-LP! � I SE-C2 I I I SE-LP2 I I I 1 1 , I 1 1 
!J I I ... 

· - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - . r - r � � - - - - - - - - - - - - �  
: - - - - - - - -> TO NEXT RDE : I 
1 REMOTE � ,�>-C-403 REMOTE DIMMING ENCLOSURE INTERFACE 
I (RDE-SEI / RDE-SE4J TERMINAL 
: I - - - - - - - - - - - - - - - - - - - - - - -
' 
I I r-t-� I 

I 

PS 0-/0 V 
I 

I 
I 
I 
I 

277V 

TO FIXTURES 

� -1 
I 
I 
I 

S EM r-
I SW-DN I I 
I SW-LP! I 

I SW-LP2 I 

� - - - - - - - -> TO NEXT RDE 
I 

: : REMOTE DIMMING ENCLOSURE 
1 (RDE-SWI / RDE-SW4J 

cb--c-408 I i - - - - - - - - - - - - - - - - - - - - - - -
I • I  
I I •  
I �� 
I I I 
I • I  I 

PS 0-!0 V 
I I 

I 
I 
I 

I I I � TB 
r-C-405 

I 
I 
I 

SOUTHBOUND WEST WALL----<t>--t-¢<1-> I I '  
I � ffi I _ _ _  _ IV DA 4 f.t 1' 1  4-20mA � G I 

I I I - - - - - - - - - - - - - - - - - :- - i - - - - -l TO 
1 ,.. � - - - - -6f \ r - - ( NEXT 'h L -404 I r .1' - - - - - -,- T , .1' ? DRIVER r - - - - JJ'- . .,..:: - - - �  

+ -DIMMING DRIVER 
+ -DIMMING DRIVER 

277V 
I 

LED FIXTURES � 

� - - - - - - T - - -r - T - � - - r - T L � 
1 PS I CPU I E I AI I DI I DO I A O  1 1 I I I I I I 1 1 I I N I I I I 1 I I I I I I I I 1 I I E I I I I 1 1 I I I I I I 1 I MAIN I I T I I I I I 
I - - -� - - - _I _ I - l. - _ I_ - j_ T _J -� - ·-, T .. 

I r - - - - I I I 1 1 

1 - - - -}f. _b. IV DA 4 V'\ c 410 
4-20mA I : I G r - TO 

:..._ - - - - - - - - - - - - - - - _ ._ - ! - - - - - I NEXT 
1 I { DRIVER 
I - � - - - - - � , r - - ( 1 r - - - - - - - r ? , - - - - JJ'- - �- - - 1 \ ' .1' 

C>---L-409 I 
LED FIXTURES� 

+ - + -
I DIMMING DIMMING DRIVER DRIVER 

277V I ��====��-P0�-----+---_J/\�--�·�-----�I�\�� � LL - - - - -, I  I I 
: : I - - - - - - - - - 4 HOA I : : 
I I 1 1.------------------- - - - - - -1-"�'-�-J J 
I I I l l  1 1 I 

1\ I 1\ J' � 
l P-404 L _ _ _ _ _ _ _ _ _ _ _  .J 

--TO FIXTURES RAMP-E EAST WALL 

II I I II I I I I I TB I : : I 

'-----�1'1--,lr-TI __, I I ! 
- - - - - - - r r - r c.-= .:..-= .:..-= .:..-= .:..-= .:..-= .:.. -= c'-= _ _ _ _ _ _ _ _ _ _ _  _ 

L P-409 L _ _ _ _ _ _ _ _ _ _ _  .J 

C-501/C-502� L- - - - - - - - - - - - - - - r-1 - - - - - - - - - - - - -, l 

r----1-+-f-------l---;;R:-;E::-;M;-�� i q RE-C2 t- i i 14 RW-C/ 1 -'=t g:�g� 
r-+--+�++-t---------1: RE -DN I I 1' I I 1' I 

�,_- TO FIXTURES RAMP-E WEST WALL 

NOTES: 
I. FOR LEGEND AND ABBREVIA T!ONS, SEE SHEET I 199/555l 

I 

r-+++---------1: ;;-�;: I � - I  :E-C
i 1 h i i r1 :W-C2

1 
� - � RW LPI 

� - - - - - - - - � - - - - - - - - - - - - - - - t - - + - - - - - - - - - � :_L_�-�-�-�
.l
t_�-�

l
-�-�-�_d_��+-�;�;,;v�;;;;;;r=�R�w�LP�2==l 

RW-DN I 

1 - - - - - - - -> TO NEXT RDE � � 1 r - - - - - - - -> TO NEXT RDE 
I 480 V FROM DP-E 480 V FROM DP-W I I I I 

¢ C-503 REMOTE DIMMING ENCL OSURE 1 C-508 : REMOTE DIMMING ENCLOSURE (RDE -REI / RDE -RE 4J q:::> 1 (RDE -RW! / RDE -RW4J I I I - - - - - - - - - - - - - - - - - - - - - - - : l i l-- - - - - - - - - - - - - - - - - - - - - - -

: i 
1 ............ � PS ,.. _ ,9-..J.O,X _ _ I I I I 
I I ' � I 

1 • I  
I I I ' : � PS � - 2-:lO.Y_ j 
I I '  I 

I ' I  I 0£ 
I _ - - -'h -b. IV DA 4 ,., ' I  TB 
4-20mA ' I  

i 1 ;C-505 
I 

I I G I 

I • I  I 1 0£ 
I _ - - - I _' IV DA 4 .. i' J  TB 
4-20mA , 

�
-C-510 

I I I G 

277V 

- - - - - - - - - - - - - - - - -1- - t - - - - -I TO I ,.. � - - - - -; -r \ r - - �NEXT 
c__,_____ L -504 

I /  r - - - - c..:.. -,- r , � - DRIVER r -
- - - ·v-

- �- - - I , 
LED FIXTURES� 

+ -DIMMING DRIVER 
+ -DIMMING DRIVER 

I 1\ I 
L - - - - - - - - - - - .J  

L P-504 

1\ � 

I I I - - - - - - - - - - - - - - - - _ . _ - t - - - - - I TO I ,.. � - - - - _,1_ \ r - - �NEXT I I r - - - :JL - - T - DRIVER 
CD--L -509 

� - - - - ·
v-

- �- - - �  \ ' .1' 
I 

277V 

LED FIXTURES� 
I 

+ -
DIMMING I 
DRIVER 

I 1\ I 

'L P-509 L - - - - - - - - - - - .J  
LED FIXTURES 

+ -
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,-,-- TO FIXTURES 
NORTHBOUND EAST WALL 

�rn------�==�N�E�M==�L-: N£-DN I J 

277V 

N£-C1 

PHO TOMETER 

N-C 
(CONTROLS 

NORTHBOUND) r - - - - - - - - - - - - - - - - - - - - - - - - -

REMO TE 
INTERFACE 

TERMINAL 

I 
I 
I 
I 
I 
I 
I 
I r - - - - - - r - 1 �- - T - �- - r - T - � I PS I CPU I E I AI I OJ I 00 I A O  1 

1 I I I I I I 1 
--! I I N I I I I 1 

1 I I I I I I 1 
1 I I E I I I I 1 
1 I I I I I I 1 I MAIN I I T I I I I I • - - �- - - �- � - L - -�- L T � �-� - J  I r - - - - I I I I I I I : I I HOA I I I I · · I I I 1 I I I ,... - - - - - - - 1-1 - - - _ I 

I I I I I I TB I : : I I I I I 1 - - --, - �- - - - - - -� - r - - - - -IT - - - - - - - -I I I I 1 1 I I I I 1 1 I I I I I I r l I I I I 1 L H I i � +1- - - - '-1 - NW-C2 I /1\. Uc-3 o 1 c-306 _!______] : 1 .....__ ___ ...,..... /1\. _ __, 
NE -LP! r-------�-� ---, I I I I 

� I I I I I I L 
r-----H-------11 N£-LP2 I NE-C2 AL-' L j- - - - il- NW-Cl I \_ I I I C-302 C-30 7 I I ! - - - -r���������; ����� - - - -�-- - - - - - - - - - - - - - - - - - � ' - - - -�-- - - - - -
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ITEM 690, SPECIAL - MISC : CERTIFIED ARBOR/ST. [REf CINCINNA TI PARK BOARD, AND CERTIFIED ARBORIST 
PRESER VA TION, AND DJJMAGE RESTORA TION MA Y EXPLAIN TREE PRESERVA TION OBJECTIVES, 

REQUIREMENTS AND PROCEDURES DURING THE 
A CER TIFIED ARBORIST IS REQUIRED FOR THIS PROJECT. CONSTRUCTION PROCESS. 
THE FOLLOWING SPECIFICA TIONS OUTLINE THE B. THE CONTRACTOR WILL PROVIDE A CERTIFIED 
REQUIREMENTS OF THE CERTIFIED ARBOR! Sf; TREE ARBORIST WITH CURRENT CERTIFICA TION FROM THE 
PRESER VA TION, AND DAMA GE RESTORA TION. INTERNA TIONAL SOCIETY OF ARBOR/CUL TURE. THIS 

PERSON SHALL BE RESPONSIBLE FOR EVALUA TING TREES 
PART 1 GENERAL BEFORE AND DURING CONSTRUCTION WITHIN THE 

WORK LIMITS, EVALUA TING DAMAGE THA T MA Y HA VE 
1.01 RELA TED DOCUMENTS OCCURRED DURING CONSTRUCTIO� ADVISING THE 
A. DRA WINGS AND GENERAL PROVISIONS OF THE ENGINEER AND CONTRA CTORS DURING CONSTRUCTION 
CONTRACT, INCLUDING GENERAL AND SUPPLEMENTARY REGARDING ALL WORK AROUND EXISTING TREES AND 
CONDITIONS APPL Y TO THIS SECTION. SEEING THA T WORK IS PERFORMED TO STANDARDS IN A 

SAF� PROFESSIONAL, AND TIMEL Y MANNER THA T 
1.02 DEFINITIONS PROVIDES EXISTING TREES WITH THE BEST POTENTIAL C) A. DIAMETER SHALL BE DEFINED A T  BREAST HEIGHT CHANCES FOR MINIMIZING IMPACTS, SUR VIVAL AND 
{DBH} WHICH IS THE A VERA GE TREE DIAMETER A T  4. 5 OPTIMAL HEALTH AFTER CONSTRUCTION. 
FEET FROM THE GROUND ON THE UPHILL SIDE OF THE 
TREE. C. NO SITE PREPARA TION WORI( INCLUDING 

DEMOLITION, STA GING OR ANY DELIVER Y/STORA GE OF 
B. CALIPER SHALL BE DEFINED AS THE DIAMETER OF THE MA TERIALS, SHALL BEGIN IN AREAS WHERE TREES ARE 
TRUNK A T  6 INCHES ABO VE THE SOIL FOR TREES UP TO DESIGNA TED TO REMAIN AND BE PROTECTED UNTIL 
6 INCHES IN CALIPER AND DIAMETER A T  12 INCHES PROTECTION AND TREA TMENT MEASURES HA VE BEEN 
ABOVE THE SOIL FOR TREES UP TO 12-INCH CALIPER. A GREED UPON AND COMPLETED. 

C. ROOT ZONE SHALL BE DEFINED AS 1 FOOT OF RADIUS D. TREE PRESER VA TION MEASURES, ALONG WITH 
AROUND TRUNK FOR EVER Y INCH OF TRUNK DIAMETER TREA TMENT MEASURES AND MA TERIALS, WILL BE 
A T  4. 5 FEET ABOVE GROUND LEVEL ON THE UPHILL SIDE REVIEWED AND APPROVED BY THE CERTIFIED ARBORIST 
OF THE TREE. AND PARK BOARD PRIOR TO INSTALLA TION. PROTECTION 

0 OF TREES OR WOOD Y SHRUBS IDENTIFIED TO REMAIN 
I'-

D. DRIP LINE SHALL BE DEFINED AS THE OUTER LIMITS MEANS MAINTENANCE OF THE PLANTS IN GOOD HEALTH � 
<D OF THE TREE CANOPY FOR EACH TREE PROJECTED AND VITALITY, INCLUDING PERFORMING PREVENTION z >- DOWNWARD ONTO THE GROUND A5 SHOWN IN THE METHODS, USING REMEDIAL TECHNIQUES, WA TERING, 1-

DRA WINGS. AS WELL A5 PRO VIDING APPROPRIA TE PROTECTION 
2 FROM PHYSICAL DAMAGE AND DISEASE. [)_ 
('� E. TREE PRESER VA TION AREA SHALL BE DEFINED AS ALL 
L() 

AREAS WHICH CONTAIN TREES AND ALL EXISTING TREES E. PUBLICA TIONS LISTED HEREIN ARE PART OF THIS � 
N NOTED TO REMAIN AND BE PROTECTED WITHIN THE SPEC/FICA TION TO EXTENT REFERENCED: 

'1- LIMITS OF CONSTRUCTION. PROTECTNE FENCING SHALL 1. TREE CARE INDUSTR Y ASSOCIA TION (FORMERL Y 
Cl ('-J BE ERECTED AS SHOWN IN THE DRA WINGS AND AS NA TIONAL ARBORIST ASSOCIA TION) STANDARDS. 
', DIRECTED BY THE CERTIFIED ARBORIST AND PARK 2. !SA - INTERNA TIONAL SOCIETY OF ARBOR/CUL TURE L() 
0J 

BOARD IN THE FIELD. 3. AMERICAN NA TIONAL STANDARD FOR TREE CARE " 
9 OPERA TIONS. 

F. DAMA GE SHALL BE DEFINED AS ANY NEGA TIVE A. ANSI Z133. 1 - 1 994. 
c-
CT PHYSICAL IMPAC0 AS DETERMINED BY THE CER TIFIED B. ANSI A300 - 1995. u 

Cl ARBOR/STAND PARK BOARD, TO AN EXISTING TREE 4. AMERICAN NURSER YMAN ASSOCIA TION STANDARDS. 
Cl 
z TRUNK, CANOP� AND/OR ROOTS CA USED B Y  
o_ 
co A CCIDENTAL OR NEGLIGENT CONSTRUCTION A CTIVITIES, F. TREE SER VICE CONTRACTOR QUALIFICA TIONS: lO ('-! 

ALSO INCLUDING UNA UTHORIZED ENCROACHMENT INTO 1. THE CONTRA CTOR {OR ONE OF HIS r� 
co 

;::_ THE TREE PRESER VA TION AREAS PROTECTED B Y  SUBCONTRACTORS) SHALL HA VE THE FOLLOWING 
<D 

FENCING OR FAILURE TO COMPL Y WITH SPECIFICA TIONS QUALIFICA TIONS: I'-
N 

�� AND DRA WINGS WHETHER FENCING IS PRESENT OR A. STAFF THA T ARE !SA CERTIFIED ARBORISTS. 
E N00 A T  ANY TIME DURING THE CONSTRUCTION u 

/ 
PROCESS, INCLUDING THE FINISHING STEPS OF G. TREA TMENT PROCEDURES: C) 0 

I'-

LANDSCAPE INSTALLA TION AND FINE GRADING 1. TREES ON SITE WHICH ARE TO BE PRESER VED SHALL � 
'g OPERA TIONS. BE PREPARED AND TREA TED TO INCREASE THEIR > 

/ POTENTIAL FOR SUR VIVAL AND IMPROVE THEIR HEAL TH 
0 
c G. CER TIFIED ARBORIST SHALL BE DEFINED AS A THIRD AND CONDITION. CONTRA CTOR SHALL MEET OR EXCEED 
OJ 

PARTY ARBORIST HIRED AND PRO VIDED B Y  THE MOST RECENTL Y PUBLISHED TREE CARE INDUSTR Y X 
OJ 

CONTRACTOR FOR TECHNICAL REVIEW, INPUT AND ASSOCIA TION {FORMERL Y NA TIONAL ARBORIST / E OVERSIGHT DURING THE CONSTRUCTION PROCESS. ASSOCIA TION) STANDARDS FOR ALL WORK ALL WORK E 
L 

IS TO BE PERFORMED COMPLETEL Y AS SPECIFIED OR / 

.� 
.Y 1.03 QUALITY ASSURANCE RECOMMENDED BY THE CERTIFIED ARBORIST AND PARK 
0 A. A PRECONSTRUCT/ON MEETING SHALL BE HELD WITH BOARD UNLESS CHANGES ARE AGREED UPON IN "' 

THE GENERAL CONTRA CTOR SO THA T THE ENGINEER, "' 
Q_ 

/ 

WRITING DUE TO UNFORESEEN AND/OR LIMITING 
CIRCUMSTANCES. 

H. EQUIPMENT A ND SAFETY: 
1.  EQUIPMENT SHA LL BE MODERN AND WELL 
MAINTAINED. ANY INSTRUMENTS USED TO CUT ROOTS 
AND LIMBS SHALL BE SHARPENED WELL ENOUGH TO 
MAKE CLEAN CUTS. 

1. 04 PERFORMANCE STANDARD 
A. DAMAGED TREES, A5 DETERMINED BY THE CERTIFIED 
ARBORIST AND AGREED UPON B Y  THE ENGINEER AND 
CINCINNA TI PARK BOARD, LESS THAN 8 INCHES IN 
DIAMETER SHALL BE REPLACED WITH TREES OF EQUAL 
CALIPER OR THE LARGEST COMMERCIALL Y A VAILABLE 
TREES OF THE SAME SPECIES. 

B. DAMAGED TREES, AS DETERMINED BY THE CERTIFIED 
ARBORIST AND A GREED UPON B Y  THE ENGINEER AND 
CINCINNA TI PARK BOARD, GREA TER THAN 8 INCHES IN 
DIAMETER SHALL BE COMPENSA TED FOR B Y  THE 
CONTRACTOR A T  $500.00 PER INCH OF DIAMETER, I. E. A 
DAMAGED 18 INCH TREE = $9, 000. 00. 

C. CONTRA CTOR SHALL BE RESPONSIBLE FOR ALL 
EXPENSES RELA TED TO THE REPLACEMENT OF DAMAGED 
TREES INCLUDING: LOCA TING REPLACEMENT TREES A T  
NURSERIES, TA GGING, REVIEW/APPROVAL OF 
REPLA CEMENTS, PURCHASING, TRANSPOR TING, 
INSTALLING, MAINTENANCE FOR ONE YEAR, AND ANY 
OTHER ASSOCIA TED EXPENSES. 

D. DIAMETERS OF DAMA GED TREES, !FAN� SHALL BE 
DETERMINED BY THE CERTIFIED ARBORIST FOR THE 
ASSESSMENT OF DAMAGES. 

1. 05 SUBMITTALS 
A. LIST PRODUCTS TO BE USED AND 
COMPANIES/PERSONNEL, INCLUDING THEIR 
QUALIFICA TIONS, THA T WILL BE PERFORMING THE 
REQUIRED WORK 

B. CONTRA CTOR SHALL SUBMIT A TREE PRESER VA TION 
PLAN IN COORDINA TION WITH CONSTRUCTION 
SEQUENC� SCHEDULE AND THE CERTIFIED ARBOR/ST. 
SUBMIT PLAN FOR REVIEW B Y  ENGINEER, CERTIFIED 
ARBORIST AND CINCINNA TI PARK BOARD. 

1. 06 SUMMARY 
A. FURNISH ALL LABOR, MA TERIALS, SUPPLIES, 
EQUIPMENT AND TOOLS TO PERFORM ALL OPERA TIONS 
IN CONNECTION WITH AND REASONABL Y INCIDENTAL TO 
PRESER VE OR REPAIR TREES DAMA GED B Y  
CONSTRUCTION. THE WORK SHALL INCLUDE BUT NOT BE 
LIMITED TO, THE FOLLO WING: 
1. ERECTING AND MAINTAINING TREE PROTECTION 
FENCES. 
2. ROOT PRUNING AS INDICA TED ON DRA WINGS. 
3. FERTILIZA TION, INSECT AND DISEASE TREA TMENTS, 
CABLING AND BRACING; CORE AERA TION OR RADIAL 
TRENCHING; IRRIGA TION. 
4. SPECIAL HARDSCAPE EXCA VA TION AND INSTALLA TION 
METHODS AS DIRECTED BY THE CERTIFIED ARBORIST 
AND PARK BOARD. 

5. ADDITIONAL PROTECTION MEASURES AS 
RECOMMENDED B Y  THE CER TIFIED ARBORIST AND PARK 
BOARD. 
6. REPAIR OPERA TIONS RECOMMENDED B Y  THE 
CERTIFIED ARBORIST AND PARK BOARD. 
7. PA YMENTS OR REPLA CEMENTS FOR DAMAGED TREES. 

B. CONSTRUCTION ACTIVITY WITHIN THE ROOT ZONE OF 
EXISTING TREES TO REMAIN AND BE PROTECTED SHALL 
BE PROHIBITED AND CAN BE CONSIDERED DAMA GE TO 
THE TREE. THIS SHALL INCLUDE BUT IS NOT LIMITED TO 
THE FOLLOWING A CTIVITIES: 
1. REMOVING TREE PRESERVA TION FENCING. 
2. PARKING OR DRIVING EQUIPMEN0 MACHINERY OR 
VEHICLES. 
3. STORING CONSTRUCTION MA TERIALS, EQUIPMEN0 
STOCKPILIN� EXCA VA TION OR FILL, SOIL, GRA VEL, ETC. 
4. DUMPING CHEMICALS, {I. E., PAINT THINNER FROM 
CLEANING BRUSHES), WASH-OUT MA TERIALS FROM 
CLEANING EQUIPMEN0 CONCRETE OR MORTAR 
REMAINDER, TRASH, GARBAG� OR DEBRIS. 
5. BURNING WITHIN OR IN PROXIMITY TO PROTECTED 
AREAS. 
6. TRENCHING OR GRADING WITHIN THE DRIPLINES OF 
PROTECTED TREES WITHOUT NOTIFYING THE CER TIFIED 
ARBORIST AND ENGINEER IN WRITING 1 0  DA YS IN 
ADVANCE OF OPERA TION. THIS INCLUDES UTILITIES, 
LIGHTIN� IRRIGA TION, DRAINAG� PA VING, 
STRUCTURES, ETC. 
7. TRENCHING OR GRADING WITHOUT ROOT PRUNING. 
8. ANY CONSTRUCTION A CTIVITY WITHIN THE DRIP LINE 
OF AN EXISTING TREE NOT COORDINA TED WITH AND 
APPROVED BY THE CERTIFIED ARBOR/50 THE PARK 
BOARD, AND THE ENGINEER. 

C. TIMING: IF DISTURBANCE IS REQUIRED DURING THE 
A CTIVE GRO WING SEASON (APRIL 15r TO THE END OF 
NO VEMBER), ADDITIONAL MEASURES SHALL BE 
PROVIDED TO PROTECT THE TREE AND SHALL BE DONE 
SO IN A CCORDANCE WITH THE CERTIFIED ARBORIST'S 
AND PARK BOARD'S RECOMMENDA TIONS. THESE 
MEASURES MA Y INCLUDE BUT ARE NOT LIMITED TO: 
MULCHING/PROTECT ION OF DISTURBED ROOTS AND 
TEMPORAR Y  IRRIGA TION OF DISTURBED TREES. 

PART 2 PRODUCTS 

2.01 MA TERIALS 
A. EVERY EFFORT SHALL BE MADE TO UTILIZE 
CHEMICALS OF AN ORGANIC OR BIODEGRADABLE 
NA TURE IN ORDER TO OFFER LEAST IMPACT TO THE 
NA TURAL ENVIRONMENT. CONTRACTOR IS RESPONSIBLE 
FOR MIXING, APPLYING AND DISPOSAL OF ALL 
CHEMICALS IN A CCORDANCE WITH STRICT ADHERENCE 
TO MANUFACTURERS' DIRECTIONS. PROTECT ADJA CENT 
STRUCTURES, VEHICLES, PEDESTRIANS, PA VEMENT AND 
PLANTS FROM EXPOSURE TO ANY CHEMICALS. 

B. TREE PROTECTION FENCING: POSTS TO BE STEEL 
FENCE POSTS SPA CED 6'-0" D. C. WITH STANDARD SNOW 
FENCING OR ORANGE POL YETHYLENE CONSTRUCTION 
FENCIN� EXPOSED HEIGHT ABO VE GRADE 4 ' - 0 ". SIGNS 
SHALL BE AFFIXED TO THE FENCING EVERY 1 00 FEET 
WITH APPROPRIA TE LANGUAGE, SUCH AS ''TREE 
PROTECTION AREA - DO NOT ENTER ". 
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PART 3 EXECUTION 

3. 01 TREE IDENTIFICA TION 
INDIVIDUAL TREES, UNIQUE IDENTIFICA TION NUMBERS, 
AND TREE PROTECTION AREAS ARE AS SHOWN ON SHEET 
257/555. 

3. 02 COORDINA TION 
TREE PRESERVA TION FENCING SHALL GO UP PRIOR TO 
BEGINNING ANY AND ALL SITE WORK. ONCE THE 
FENCING IS IN PLACE, IT SHALL NOT BE MOVED OR 
CROSSED ANY TIME DURING CONSTRUCTION. IF A 
CONFLICT ARISES DURING CONSTRUCTION BETWEEN 
PROPOSED PLANS AND TREE PRESER VA TION FENCING, 
THE CERTIFIED ARBORIST, CINCINNA TI PARK BOARD, 
AND ENGINEER SHALL BE CONTA CTED IMMEDIA TEL Y 
BEFORE ANY WORK IS DONE IN THE CONFLICTED AREA.  

3. 03 TREE WORK AGENDA 
A.  THE CONTRACTOR SHALL NOTIFY THE CER TIFIED 
ARBORIST, THE PARK BOARD, AND ENGINEER OF ANY 
TREES WHICH MA Y INTERFERE WITH PROJECT A CCESS 
OR WORK A T  ANY TIME DURING CONSTRUCTION, A 
MINIMUM OF FOURTEEN DA YS PRIOR TO THE START OF 
THE PROPOSED WORK. ANY SPECIAL PROVISIONS OR 
ADJUSTMENTS TO THE TREE PRESER VA TION STRA TEGIES 
MUST BE APPROVED BY THE CERTIFIED ARBORIST AND 
ENGINEER PRIOR TO EXECUTION OF THE WORK. 

3. 04 PRE-CONSTRUCTION PRUNING 
A.  ASSESSMENT BY THE CONTRA CTOR IS REQUIRED PER 

AREA OF WORK TO ENSURE THERE IS ADEQUA TE 
CLEARANCE TO DO WORK UNDER EXISTING TREES TO 
REMAIN. REVIEW ANY CLEARANCE ISSUES WITH THE 
CERTIFIED ARBORIST AND PARK BOARD. ALL REQUIRED 
TRIMMING SHALL BE PERFORMED BY A CERTIFIED 
ARBORIST AS NEEDED AND COORDINA TED WITH THE 
CINCINNA TI PARK BOARD. 

3. 05 GENERAL 
A.  ANY WORK REQUIRED B Y  PLANS WHICH IS IN A TREE 
PRESER VA TION AREA SHALL BE PERFORMED BY HAND OR 
METHOD(S) OTHERWISE APPROVED BY CERTIFIED 
ARBORIST, ENGINEER, AND CINCINNA TI PARK BOARD. 
ALL WORK WILL BE PERFORMED IN A MANNER TO 
PREVENT COMPACTION, SIL TA TION, AND DISTURBANCE 
OF THE ROOT ZONE OF ALL TREES DESIGNA TED FOR 
PRESER VA TION. 

B. IN AREAS WHERE TREE ROOTS ARE EXPOSED TO 

DAMA GE BY DEMOLITION OR CONSTRUCTION A CTIVITY, 
THE EXPOSED ROOTS SHALL BE KEPT MOIST A T  ALL 
TIMES. EXPOSED ROOTS SHALL BE CO VERED WITH A 3"  
LA YER OF WOOD CHIPS. CONTRA CTOR IS RESPONSIBLE 
FOR REMOVING PROTECTIVE MEASURES A T  THE 
COMPLETION OF THE PROJECT OR A T  SUCH TIME THE 
FINAL LANDSCAPE INSTALLA TIONS MUST BE INSTALLED, 
INCLUDING BUT NOT LIMITED TO REMO VAL OF 
PROTECTIVE WOOD CHIP MA TERIALS. 

C CONTRA CTOR SHALL BE RESPONSIBLE FOR INSURING 
THA T ALL SUBCONTRA CTORS ARE A WARE OF, AND 
ADHERE TO, TREE PRESER VA TION REQUIREMENTS. 

3. 06 DAMAGES AND PENAL TIES 
A.  ALL TREES MARKED ON PLANS AND/OR DESIGNA TED 
IN THE FIELD WITHIN THE FENCE LINES SHALL BE 
PRESER VED B Y  THE CONTRA CTOR. 
1 .  DAMA GED TREES, AS DETERMINED B Y  THE CERTIFIED 
ARBORIST AND A GREED UPON B Y  THE CINCINNA TI PARK 
BOARD AND ENGINEER, SHALL BE COMPENSA TED FOR B Y  
THE CONTRA CTOR A T  $500. 00 PER INCH OF DIAMETER, 
I. E. A DAMAGED 18 INCH TREE = $9, 000. 00. 
2. DAMA GE TO ANY PART OF THE TREE SYSTEM SHALL BE 
CONSIDERED TREE DAMAGE AND ASSESSED ACCORDING 
TO THE LIQUIDA TED DAMA GES SPECIFIED. THIS 
INCLUDES BUT IS NOT LIMITED TO BRANCHES AND TREE 
ROOTS. 
3. CONTRA CTOR IS RESPONSIBLE FOR ALL COSTS OF 
REMOVING DAMAGED TREE, INCLUDING STUMP AND 

RESTORA TION OF SITE. 

B. THE CONTRACTOR SHALL BE RESPONSIBLE FOR 
MAINTAINING TREE PRESER VA TION MEASURES 
THROUGHOUT THE DURA TION OF THE PROJECT. 

3. 07 SITE MONITORING: 
A.  THE CERTIFIED ARBORIST SHALL CONDUCT MONTHL Y 
SITE VISITS TO ENSURE COMPLIANCE WITH TREE 
PRESER VA TION REQUIREMENTS. PROMPT RESPONSE 
SHALL BE MADE TO REQUESTS B Y  ARBORIST WHICH 
AFFECT THE SUR VIVAL OF TREES TO BE PRESER VED. 

B. IN ADDITION TO THE CERTIFIED ARBORIST'S 
PERIODIC AND REGULAR SITE VISITS, THE TREES WILL 

BE INSPECTED A T  THREE TIMES TO EVALUA TE THE TREES 
CONDITION AND DAMAGES. THESE TIMES WILL INCLUDE: 
1) A T  THE BEGINNING OF CONSTRUCTION TO DOCUMENT 
PRE-CONSTRUCTION CONDITION OF TREES, 2) A T  
SUBSTANTIAL COMPLETION TO DOCUMENT ANY CHANGE 
IN CONDITION DURING CONSTRUCTION, AND 3) ONE 
YEAR AFTER CONSTRUCTION TO DOCUMENT SIGNS OF 
LOSS OR DECLINE. 

3. 08 TREE PRUNING: 
A.  PRUNING FOR ADEQUA TE CLEARANCE TO FA CILITA TE 
EQUIPMENT USE AND CONSTRUCTION A CTIVITIES WILL 
BE PERFORMED PRIOR TO THE WORK COMMENCING. 

B. PRUNING FOR WORKER AND PUBLIC SAFETY AND FOR 
THE HEAL TH AND VIGOR OF PRESER VED TREES IS ALSO 
REQUIRED PRIOR TO CONSTRUCTION WORK 
COMMENCING. 

3. 09 ROOT PRUNING 
A.  WHERE EXCA VA TION OR CONSTRUCTION WITHIN THE 
DRIPLINE OF A TREE IS NECESSAR Y  OR AS NOTED ON 
DRA WINGS, A ROOT CUT SHALL BE MADE AS DESCRIBED 
BELOW. BLADE SHALL BE SHARPENED PRIOR TO USE. 
1 .  ROOT CUTS SHALL BE MARKED IN THE FIELD B Y  THE 
CONTRA CTOR AND REVIEWED B Y  THE CERTIFIED 
ARBORIST PRIOR TO CUTTING. 
2. ONCE REVIEWED BY THE OWNER 'S CERTIFIED 
ARBORIST, THE CONTRACTOR SHALL FOLLOW HIS/HER 
RECOMMENDA TIONS TO CUT ALONG THE APPRO VED 
MARKS PRIOR TO ANY EXCA VA TION. 
3. THE ARBORIST SHALL ALSO MAKE ANY 
RECOMMENDA TIONS RELA TED TO PRESER VING ANY 
CRITICAL STRUCTURAL ROOTS DURING THE CUTTING 

PROCESS. {THIS IS THE CLOSEST POINT TO THIS 
PARTICULAR TREE THA T THE SOIL CAN BE DISTURBED.) 

4. THE CONTRA CTOR SHALL PRUNE ALL ROOTS AS 
DIRECTED WITH CIRCULAR SA WS OF VAR YING TYPES 
AND/OR A ROTARY TYPE STUMP GRINDER TO A DEPTH OF 
18" OR TO THE MAXIMUM DEPTH OF THE REQUIRED 
GRADING CUT, WHICHEVER IS LESS. 
5. ROOT PRUNING SHALL BE COORD INA TED WITH THE 
TREE PROTECTION FENCING. IN SOME CASES THA T 
FENCE LINE IS ON THE ROOT CUT AND PROVISIONS FOR 
ROOT PRUNING NEED TO BE ACCOMMODA TED BEFORE 
THE FENCE IS ERECTED. 

6. DURING THE EXCA VA TION PROCESS, IF ROOTS 
GREA TER THAN 3 "  IN DIAMETER THA T HA VE NOT BEEN 
ROOT PRUNED ARE ENCOUNTERED, THEY SHALL BE CUT 
WITH A SA W OR SHARP AXE AND NOT RIPPED WITH THE 
EAR TH MOVING EQUIPMENT, AS DIRECTED B Y  THE 
CERTIFIED ARBORIST AND PARK BOARD. THE ARBORIST 
IS TO REVIEW ANY ROOTS O VER 3N ENCOUNTERED, TO 
DETERMINE STRUCTURAL STABILITY OF THE TREE. 

3. 10 FERTIUZA TION 
A.  ALL TREES DESIGNA TED FOR PRESER VA TION WILL BE 
FERTILIZED IMMEDIA TEL Y FOLLOWING THE ERECTION OF 
THE TREE PROTECTION FENCING. THE FERTILIZER AND 
DELIVER Y METHOD MUST BE APPROVED BY THE 
CER TIFIED ARBORIST AND PARK BOARD BUT SHALL BE A 
SLO W-RELEASE, BALANCED FORMULA DELIVERED B Y  
SOIL INJECTION. MA CRO AND MICRONUTRIENTS ARE 
REQUIRED; NUTRIENT SOLUTIONS WITH MYCORRHIZAE 
COMPONENTS ARE REQUIRED. FERTILIZER SHALL BE 

COMPA TIBLE WITH TREE SPECIES. 

3. 11 TREE PROTECTION FENCING: 
A .  TREE PROTECTION FENCING SHALL BE INSTALLED IN 
THE LOCA TIONS SHOWN IN THE DRA WINGS. 

B. INSTALL APPROVED PROTECTIVE FENCING AROUND 
EACH TREE DESIGNA TED TO REMAIN AND BE 
PROTECTED. MAINTAIN FENCING THROUGHOUT 
DURA TION OF PROJECT. TEMPORAR Y  REMOVAL OF 
FENCING SHALL REQUIRE APPRO VAL OF THE CERTIFIED 
ARBORIST AND THE ENGINEER. 

C TREE PROTECTION FENCING SHALL BE AS SPECIFIED 
AND INCLUDE APPRO VED SIGNA GE AS DESCRIBED IN 
SECTION 2. 01 B. 

D. NO A CCESS TO FENCED AREAS SHALL BE PERMITTED 

B Y  ANYONE OTHER THAN THE ARBORIST WITHOUT PRIOR 

APPROVAL BY THE ENGINEER AND PARK BOARD. 

E. CONTRA CTOR SHALL PRO VIDE MAINTENANCE, REPAIR, 
AND REMOVAL OF FENCE DURING DURA TION OF THIS 
CONTRA CT. 

F. TREE PROTECTION FENCING SHALL BE IN-PLA CE AND 
IN GOOD CONDITION UPON THE COMPLETION OF THE 
CONSTRUCTION PROCESS. 

G. CONTRACTOR SHALL REMOVE TREE PROTECTION 
FENCING A T  THE END OF THE PROJECT AND REMO VE ALL 
SUCH MA TERIALS. 

3. 12 MULCHING: 
A.  THE FOLLOWING TREES (ID #1 AND ID #2) SHALL BE 
MULCHED WITH A 3 INCH DEPTH OF WOOD CHIPS. 

3. 13 CLEANUP: 
A.  REMOVE FROM SITE ALL EXCESS MA TERIALS, SOIL, 
DEBRIS, AND EQUIPMENT DIRECTL Y RELA TED TO TREE 
PRESER VA TION A CTIVITIES. 

3. 14 PA YMENT: 
PA YMENT FOR ALL LABOR, EQUIPMENT AND MA TERIALS 
SHALL BE INCLUDED IN THE FOLLOWING ITEMS TO BE 
CARRIED TO THE GENERAL SUMMARY: 

ITEM 690, SPECIAL - CERTIFIED ARBORIST - LUMP SUM 

ITEM 607, FENCE, MISC : TREE PRESER VA TION FENCING 
- 95 FT 

ITEM 659, COMMERCIAL FERTILIZER, AS PER PLAN - 0. 01 
TON 

ITEM 661, MULCH, AS PER PLAN - 1 CU YD 

ITEM 666, PRUNING EXISTING TREE, 8 TO 16-INCH 
DIAMETER, AS PER PLAN - 1 EACH 

ITEM 666, PRUNING EXISTING TREE, 1 6  TO 24-INCH 
DIAMETER, AS PER PLAN - 1 EA CH 

ITEM 690, SPECIAL - TREE PRESER VA TION - LUMP SUM 

ITEM 203, EMBANKMENT, AS PER PLAN, TYPE 2 
ROOTZONE MIX 

THE FOLLOWING SPECIFICA TIONS OUTLINE THE 
REQUIREMENTS FOR TYPE 2 ROOTZONE MIX TO BE 
PLACED IN L YTLE PARK. 

PART 1 - GENERAL 

1. 1 SUMMAR Y 
A.  FURNISH ALL LABOR, MA TERIALS, FACILITIES, 
TRANSPORTA TION, AND SER VICES TO COMPLETE ALL 
PLANTING, SOILS TESTING, CONSTRUCTION AND 
RELA TED WORK AS SHOWN ON THE DRA WINGS AND 
SPECIFIED HEREIN. 

B. SCOPE OF WORK: THE GENERAL EXTENT OF THE PARK 

PLANTING AREAS IS SHOWN ON THE DRA WINGS AND 

INCLUDES THE FOLLOWING: 
1. PLACEMENT OF A UNIFORM DEPTH OF 
PLANTING SOIL MIXES. 
2. ESTABLISHING FINAL {FINISH) GRADE. 

1.2 REFERENCES AND REGULA TOR Y REQUIREMENTS 
A.  AMERICAN SOCIETY FOR TESTING AND MA TERIALS 

1.  ASTM D4427-92 - STANDARD CLASSIFICA TION 
OF PEA T SAMPLES BY LABORA TOR Y TESTING 
2. ASTM C136 - SIEVE ANAL YSIS OF FINE & 
COARSE A GGREGA TES 
3. ASTM D3665 - RANDOM SAMPLING OF 
CONSTRUCTION MA TERIALS 
4. ASTM D2487-00 - STANDARD PRA CTICE FOR 
CLASSIFICA TION OF SOILS FOR ENGINEERING 
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PURPOSES (UNIFIED SOIL CLASSIFICA TION PRE-CONSTRUCTION SAMPLE SHALL BE USED 
SYSTEM) FOR COMPARISON WITH ALL SUBSEQUENT 
5. ASTM D854-02 - STANDARD TEST METHODS QUALITY ASSURANCE SAMPLES SUBMITTED FOR 
FOR SPECIFIC GRA VITY OF SOIL SOLIDS BY APPROVAL DURING CONSTRUCTION. PLANTING 
WA TER PYCNOMETER SOILS MIX BLENDING RECOMMENDA TIONS WILL 
6. ASTM D2974-00 - STANDARD TEST METHODS BE SUPPLIED BASED ON LANDSCAPE 
FOR MOISTUR� ASH AND ORGANIC MA TTER OF ARCHITECT'S APPROVAL OF TEST RESULTS 
PEA T AND OTHER ORGANIC SOILS 
7. ASTM F1632-02 - STANDARD TEST METHOD B. CERTIFICA TES: SUBMIT "CUT-SHEETSrf OR OTHER 
FOR PAR TICLE SIZE ANAL YSIS AND SAND SHAPE PRODUCT LITERA TURE SHOWING CERTIFIED CHEMICAL 
GRADING OF GOLF COURSE PUTTING GREENS ANAL YSIS OF THE FOLLOWING: 
AND SPORTS FIELD ROOTZONE MIXES 1 .  ALL SOIL AMENDMENTS. 
8. ASTM F1647-02 - STANDARD TEST METHODS 
FOR ORGANIC MA TTER CONTENT OF PUTTING 1.5 SOURCE/QUALITY ASSURANCE 
GREENS AND SPORTS FIELD ROOT ZONE MIXES A. TESTING DURING CONSTRUCTION: TO ENSURE THA T 
(METHOD A & B) THE QUALITY OF MA TERIAL USED FOR GROWING MEDIA C) COMPONENTS REMAINS CONSTANT FROM POINT OF 

B. DEPARTMENT OF A GRICULTURE {DOA) SUPPL Y TO JOBSIT� THE FOLLOWING PROTOCOL SHALL 
BE FOLLOWED: 

1. DOA SSIR - SOIL SUR VEY LABORA TOR Y 
METHODS AND PROCEDURES FOR COLLECTING 1. ROOTZONE MIX 
SOIL SAMPLES/ 1 984. A .  PRIOR TO BLENDING OF THE SAND AND 

ORGANIC MA TERIALS/ ALL COMPONENT 
C. A2LA ACCREDITED TEST BASED ON AMERICAN MA TERIALS/ INCLUDING BUT NOT LIMITED TO/ 
SOCIETY OF AGRONOMY {ASA) METHODS OF SOIL SAND/ PEA T, AND TURFGRIDS/ WILL BE 
ANAL YSIS. SUBMITTED AND BE PREQUALIFIED ACCORDING 

TO PARTICLE SIZE DISTRIBUTION ANAL YSES. NO 
1 .  WA TER RELEASE CHARACTERIZA TION SAND OR SOIL COMPONENT MA TERIALS ARE TO 
2. INFIL TRA TION RA TE BE BLENDED UNTIL ALL MA TERIALS ARE TESTED 

AND APPROVED A CCORDING TO THE CRITERIA 

0 1.3 DEFINmONS SET FORTH HEREIN. 
!"- A. WHEN USED WITHIN THIS SPECIFICA TION, THE :'! co FOLLOWING DEFINITIONS SHALL APPL Y: B. THEREAFTER/ PRIOR TO SHIPPING/ THE z >- CONTRA CTOR SHALL SUBMIT A ONE-GALLON 1-

1 .  TESTING AGENT - AN INDEPENDENT TESTING COMPOSITE SAMPLE REPRESENTING EVERY 750 
:2 LABORA TOR Y, MEETING A2LA CERTIFICA TION TONS OF BLENDED MA TERIAL TO BE SHIPPED TO Q_ 
� AND CAPABLE OF ANAL YSIS AND SOIL BLEND THE SITE TO BE COMPARED WITH THE ORGANIC 

� SPECIFYING AS DESCRIBED HEREIN. MA TTER CONCENTRA TION OF THE PRE-

;:"! 2. BLENDING OPERA TOR - A QUALIFIED CONSTRUCTION SUBMITTAL. THE RESUL TS OF 
7 INDIVIDUAL OR RA W MA TERIAL SUPPLIER/ EACH SUBSEQUENT TEST WILL BE PROVIDED TO 
0 HA VING THE NECESSAR Y  EQUIPMENT AND THE ENGINEER/ AND UPON APPRO VAL/ THA T (""j 
:0 EXPERIENCE TO BLEND ORGANIC MA TERIALS AND REPRESENTA TIVE AMOUNT OF MA TERIAL MA Y BE 
C'J 

SAND TO SPECIFIED RA TIOS/ AND CAPABLE OF SHIPPED TO THE SITE. INCLUDED WITH THE '-, 
S' 

MAINTAINING CONSISTENT QUALITY COMPOSITE SAMPLE SHALL BE THE TEST 

c THROUGHOUT THE MIXING OPERA TOR RESUL TS OF THE SOIL DEMONSTRA TING 
CJ' 

3. ROOTZONE MIX - A SAND-BASED SOIL CONFORMANCE WITH SPECIFICA TIONS. SAMPLE v 

r") 
MANUFA CTURED B Y  THE BLENDING OPERA TOR/ MUST BE PROVIDED A MINIMUM OF 45 DA YS Cl 

0 
z HA VING CERTAIN PERFORMANCE BEFORE MA TERIAL IS ANTICIPA TED TO BE 
Q_ 
co CHA RA CTERISTICS AS SPECIFIED HEREIN. DELIVERED ON THE SITE. lO ('" C. PA YMENT FOR TESTING OF EACH SAMPLE IS r� 
co 

;::_ 1.4 SUBMITTALS THE RESPONSIBILITY OF THE CONTRA CTOR/ AND 
({) 

A. PRE-cONSTRUCTION SUBMITTALS: PRIOR TO IS INCLUDED WITH THE CUBIC YARD PRICE FOR 1'-
N 

�� CONSTRUCTION THE CONTRA CTOR SHALL SUBMIT THE ITEM 203/ EMBANKMENT, AS PER PLAN/ TYPE 2 
E FOLLOWING: ROOTZONE MIX. v 

/ 

C) 0 
I'-

1 .  MA TERIAL SAMPLES: CONTRA CTOR SHALL D. IF VISUAL ANA L YSIS OF SHIPPED MA TERIALS :'! 
'g SUBMIT TO THE TESTING AGENT A ONE-GALLON SUGGESTS A CHANGE IN MA TERIAL QUALIT� > 

/ SAMPLE OF PROCESSED SAND/ ORGANIC ADDITIONAL TESTING IS REQUIRED. IF AN ON-
0 
c AMENDMENTS/ TOPSOIL AND DRAINAGE SITE SAMPLE FAILS/ IMMEDIA TEL Y STOP ALL 
OJ 

A GGREGA TE. THESE SAMPLES SHALL BE PLA CEMENT ACTIVITIES UNTIL A UTHORIZED TO X 
OJ 

SUBMITTED CONCURRENTL Y AND SHALL BE CONTINUE BY THE OWNER 'S REPRESENTA TIVE. / E COMPOSITE SAMPLES TAKEN FROM THE E 
L 

RESPECTIVE MA TERIAL STOCKPILES ALLOCA TED 1.6 DELIVER Y, STORAGE AND HANDLING / 

.� FOR THIS WORK B Y  THE SUPPLIER. THE TESTING A. GENERAL: .Y 

0 A GENT WILL EVALUA TE THIS MA TERIAL USING 1 .  HANDLE AND STORE ALL PRODUCTS OF THIS "' "' THE A PPROPRIA TE TESTING PROTOCOLS. THIS SECTION IN SUCH A MANNER AS TO PROTECT 
Q_ 

/ 

THEM FROM DAMA GE A T  ALL TIMES. 
2. STORAGE OF PRODUCTS ON-SITE SHALL BE 
COORDINA TED BY THE CONTRACTOR IN AN 
ORDERL Y MANNER SO AS NOT TO 
UNNECESSARIL Y IMPEDE THE WORK OR 
REASONABLE USE OF THE PROJECT SITE. 

B. BULK MA TERIAL: 
1. COORDINA TE DELIVER Y AND STORAGE OF 
BULK MA TERIAL WITH OWNER 'S 
REPRESENTA TIVE 
2. CONFINE MA TERIALS TO NEA T PILES IN AREAS 
A CCEPTABLE TO THE ENGINEER. 

1. 7 PROJECT/SITE CONDITIONS 
PLANTING AREAS CONSTRUCTION OPERA TIONS SHALL 
NOT BE CONDUCTED UNDER THE FOLLOWING 
CONDITIONS: 

1. FREEZING WEA THER 
2. HIGH WINDS 
3. EXCESSIVEL Y WET CONDITIONS. 

PART 2 - PRODUCTS 

2. 1 TYPE 2 SOILS (TOPSOIL) 
A. TOPSOIL SHA LL COME FROM A SOURCE WITHIN THE 
OHIO VALLEY REGION OR SIMILAR. 

B. TOPSOIL SHALL BE A NA TURAL FRIABLE SOIL/ 
POSSESSING CHARACTERISTICS OF REPRESENTA TIVE 
PRODUCTIVE SOILS IN THE VICINITY FROM WHICH IT IS 
OBTAINED. 

C. TOPSOIL SHALL BE CLASSIFIED ACCORDING TO THE 
USDA SOIL TEXTURAL CLASSIFICA TION. USDA 
DEFINITIONS ARE AS FOLLOWS: 

SAND - 270 MESH (0. 05MM) TO 18 MESH 
{1 . 0MM) 

SILT - 0. 002MM TO 0. 05MM 
CLA Y - < 0. 002MM 

D. SOIL SHALL MEET CLASSIFICA TION REQUIREMENTS 
FOR A SANDY LOAM TEXTURE. SOILS APPROVED FOR USE 
IN SPECIFIC PLANTING AREAS SHALL REMAIN 
CONSISTENT IN SAND/ SIL T, AND CLA Y COMPOSITION. 
COMPOSITION REQUIREMENTS FOR SANDY LOAM SOIL 
SHALL MEET THE FOLLOWING STANDARD: 

1. SAND CONTENT SHALL BE A MINIMUM OF 70%. 
2. CLA Y AND SIL T CONTENTS SHALL BE WITHIN 
RANGE OF A SANDY LOAM SOIL TEXTURE AS 
DEFINED BY USDA. 

E. THE TOPSOIL SHALL BE FREE FROM SUBSOIL/ CLA Y 
LUMPS/ STONES OR SIMILAR OBJECTS LARGER THE 3/8rf 
IN GREA TEST DIAMETER/ BRUSH1 STUMPS/ ROOTS/ 
OBJECTIONABLE WEEDS OR LITTER/ EXCESS A CID OR 
ALKALI OR ANY OTHER MA TERIAL OR SUBSTANCE WHICH 
MA Y BE HARMFUL TO PLANT GROWTH OR A HINDRANCE 
TO SUBSEQUENT SMOOTH GRADINGf PLANTING AND 
MAINTENANCE OPERA TIONS. FOREIGN MA TERIAL SHALL 
NOT EXCEED 2% BY VOLUME OR WEIGHT. TEXTURE TO 
BE DEFINED B Y % SAND/ % CLA � AND % SIL T TAKEN 
FROM SAMPLE MA TERIAL PRO VIDED FOR TESTING. 

F. THE SOURCE OF TOPSOIL SHALL BE MADE KNOWN TO 
THE ENGINEER A T  LEAST 2 WEEKS PRIOR TO DELIVERY. 
THE TOPSOIL SHALL BE STOCKPILED AND TESTED AND 
APPROVED PRIOR TO PLA CEMENT ON THE SITE. 
CONSISTENT COMPOSITION OF TOPSOIL WILL BE 
REQUIRED THROUGHOUT THE ENTIRE PROJECT. 

2.2 PHYSICAL PERFORMANCE EVALUA TION OF TYPE 2 
ROOTZONE MIX 
A. SOIL CRITERIA SHALL BE AS FOLLOWS: 

1. PLA CE APPROVED SANDY LOAM TOPSOIL PER 
CRITERIA DESCRIBED IN SECTION 2. 1 OF THIS 
SPECIFICA TION SECTION. 

B. PRIOR TO SEEDING: 

1 .  APPL Y LIQUID SOIL MICROBIAL INOCULANT 
AND PRE-PLANT BIO-FERTILIZER TO ALL 
PLANTING SOIL SURFA CES IMMEDIA TEL Y PRIOR 
TO INSTALLA TION OF PLANT MA TERIA L. APPL Y A T  
LABEL RA TES 

2.3 INOCULANT/BIO-FERTILIZER 
A.  LIQUID SOIL MICROBIAL INOCULANT: 

1. THIS MICROBIAL INOCULANT SHALL CONTAIN 
20% VEGETA TIVE MYCORRHIZAE AND 40% 
VEGETA TIVE BA CTERIA . 

B. PRE-PLANT BIO-FERTILIZER: 

1 .  THIS BIO-FER TILIZER SHALL BE MADE UP OF 
48% CHICKEN MANURE AND 52% EARTHWORM 
CASTINGS. THE CHEMICAL ANAL YSIS SHALL 
SHOW A TOTAL NITROGEN CONTENT OF 0. 783%/ 
A PHOSPHA TE CONTENT OF 0. 044% AND 
SOLUBLE POTASH CONTENT OF 0. 161 %. 

PAR T  3 - EXECUTION 

3.1 PLACING PLANTING SOIL MIXES 
A.  PORTIONS OF THIS WORK AREA ARE OVER AN 
UNDERGROUND BUILDING. 

B. SUBGRADE SHALL BE GRADED TO FORM A SMOOTH/ 
CLEAN BASIN FREE OF ANY DEBRIS AND/OR LOOSE SOIL 
TO THE TOLERANCES SPECIFIED. THE PLANTING SOIL 
MIXES SHALL NOT BE INSTALLED UNTIL ALL SUBGRADE 
SURFACES/ IRRIGA TION/ AND DRAINA GE ARE 
COMPLETED AND APPROVED/ IN ORDER TO A VOID THE 
CROSSCONTAMINA TION OF OTHER SUBGRADE AND 
OTHER SUBSURFACE MA TERIALS WITH THE PLANTING 
SOIL MIX MA TERIAL. 

C. FILTER FABRIC FOLDED OVER SUBDRAINAGE 
TRENCHES SHOULD BE UNFOLDED AND ALLOWED TO 
REST ON THE SUBGRADE. THE FABRIC SHOULD EXTEND 
24 INCHES BEYOND THE EDGE OF THE TRENCH. PIN AS 
NECESSAR Y  TO HOLD FABRIC IN PLACE DURING 
SPREADING OPERA TIONS. 

D. PLANTING SOIL MIXES SHALL BE DUMPED A T  THE 
EDGE OF THE PLANTING AREA AND PUSHED TO THE 
CENTER WITH PRE-APPRO VED EQUIPMENT THA T IS 
RA TED WITHIN LOADING CAPA CITIES OF THE 
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STRUCTURE. UNDER NO CIRCUMSTANCES WILL LOADED 
RUBBER- TIRED VEHICLES OR EQUIPMENT WITH A 
LOADING RA TE IN EXCESS OF 5 LBS/IN2 BE ALLOWED ON 
THE SUBGRADE PRIOR TO OR DURING THE SPREADING 
OF THE PLANTING SOIL MIXES. DO NOT LEA VE ANY 
WHEEL RUTS. THE SUBGRADE MUST BE SMOOTH. 
PREVENT CONTAMINA TION OR MIXING OF PLANTING 
SOIL MIXES AND SUBGRADE SOIL MA TERIAL. REMOVE 
CONTAMINA TED MA TERIALS AS DIRECTED B Y  THE 
0 WNER S REPRESENTA TIVE. MA TERIALS TRUCKED INTO 
THE SITE MUST BE DONE IN SUCH A MANNER AS NOT TO 
AL TER THE SUBGRADE AND/OR DAMA GE DRAINAGE AND 
IRRIGA TION DITCHES AND SYSTEMS. MA TERIALS SHALL 
BE HANDLED IN A FASHION TO PREVENT THE MIXING OF 
OTHER SOIL AND MA TERIALS WITH THE PLANTING SOIL 
MIXES. 

E. PLANTING SOIL MIXES THROUGHOUT THE PLANTING 
AREAS ON-SITE SHALL THEN BE CAREFULL Y  SMOOTHED 
AND COMPACTED TO THE FINISHED GRADE BY 
ALTERNA TEL Y RAKING, WA TERING AND ROLLING. THE 
PLANTING AREAS SHALL THEN BE CHECKED FOR 
IRREGULARITIES AND ADJUSTED TO A UNIFORM GRADE. 
COMPACTION OF THE PLANTING MIXES SHALL BE WITHIN 
THE RANGE OF 85% TO 90% OF MAXIMUM DRY DENSITY 
AS DETERMINED BY A FIELD TEST SECTION PER ODOT 
SUPPLEMENT 1 015. 

3.2 FINAL REVIEW 
A. CONFORMANCE SUR VEYING: THE CONTRA CTOR WILL 
PERFORM A CONFORMANCE SUR VEY ON A 20-FOOT GRID 
OVER THE DESIGNA TED PLANTING AREAS. CONTRACTOR 
SHALL PROVIDE A T  LEAST 48 HOURS NOTICE TO 
OWNER S REPRESENTA TIVE OF THE SUR VEY BEING 
SCHEDULED AND PERFORMED BY THE CONTRACTOR. 
CONTRAODR SHALL PRO VIDE A COPY OF THE 
CONFORMANCE SUR VEY TO THE OWNER S 
REPRESENTA TIVE AS A SUBMITTAL FOR REVIEW. 
OWNER S REPRESENTA TIVE WILL REQUIRE FIVE (5) 
WORKING DA YS TO REVIEW SUR VEY FOR A CCURA CY. 
AFTER REVIEW, THE SUR VEY WILL BE RETURNED TO 
CONTRACTOR WITH AREAS OUT OF TOLERANCE NOTED 
FOR CORRECTION. CONTRA CTOR WILL BE REQUIRED TO 
CORRECT AREAS OUT OF TOLERANCE AND CERTIFY THA T 
CORRECTIONS HA VE BEEN MADE PRIOR TO ANY PLANT 
MA TERIAL AND TURF INSTALLA TION. 

B. TOLE RANCE FOR FINISH GRADE: FINISH GRADES 
SHALL BE VERIFIED USING LASER-OPERA TION SUR VEY 
INSTRUMENTS. FINISHED GRADE OF THE PLANTING SOIL 
MIXES SHALL BE WITHIN � INCH PLUS OR MINUS FROM 
THE ELEVA TIONS SHOWN ON THE PLANS. IN ADDITION/ 
THE PLANTING SOIL MIXES SHALL BE MEASURED SO 
THA T NO POINT WITHIN THE DESIGNA TED GRID 
DEVIA TES MORE THAN � INCH FROM ANY OTHER POINT 
WITHIN THE GRID. 

C. PA YMENT FOR ALL LABOR/ EQUIPMENT AND 
MA TERIALS SHALL BE INCLUDED IN THE CONTRACT 
PRICE FOR ITEM 203/ EMBANKMENT, AS PER PLAN/ TYPE 
2 ROOTZONE MIX. 

THE FOLLOWING ITEM IS CARRIED TO THE GENERAL 
SUMMARY: 

ITEM 203/ EMBANKMENT, AS PER PLA� TYPE 2 
ROOTZONE MIX - 1424 CU YD 

ITEM 203, EMBANKMENT, AS PER PLAN, TYPE 4 
PERENNIAL MIX 

THE FOLLOWING SPEC! FICA TIONS OUTLINE THE 
REQUIREMENTS FOR TYPE 4 PERENNIAL MIX TO BE 
PLA CED IN L YTLE PARK. 

PART 1 - GENERAL 

1. 1 SUMMARY 
A. FURNISH ALL LABOR/ MA TERIALS, FACILITIES, 
TRANSPOR TA TION/ AND SER VICES TO COMPLETE ALL 
PLANTING, SOILS TESTING, CONSTRUCTION AND 
RELA TED WORK AS SHO WN ON THE DRA WINGS A ND 
SPECIFIED HEREIN. 

B. SCOPE OF WORK: THE GENERAL EXTENT OF THE PARK 
PLANTING AREAS IS SHOWN ON THE DRA WINGS AND 
INCWDES THE FOLLOWING: 

1 .  PLACEMENT OF A UNIFORM DEPTH OF 
PLANTING SOIL MIXES. 
2. ESTABLISHING FINAL (FINISH) GRADE. 

1.2 REFERENCES AND REGULA TORY REQUIREMENTS 
A. AMERICAN SOCIETY FOR TESTING AND MA TERIALS 

1. ASTM D4427-92 - STANDARD CLASSIFICA TION 
OF PEA T SAMPLES B Y  LABORA TOR Y TESTING 
2. ASTM C136 - SIEVE ANAL YSIS OF FINE & 
COARSE A GGREGA TES 
3. ASTM D3665 - RANDOM SAMPLING OF 
CONSTRUCTION MA TERIALS 
4. ASTM D2487-00 - STANDARD PRACTICE FOR 
CLASS/FICA TION OF SOILS FOR ENGINEERING 
PURPOSES (UNIFIED SOIL CLASSIFICA TION 
SYSTEM) 
5 ASTM D854-02 - STANDARD TEST METHODS 
FOR SPECIFIC GRA VITY OF SOIL SOLIDS BY 
WA TER PYCNOMETER 
6 ASTM D2974-00 - STANDARD TEST METHODS 
FOR MOISTURE, ASH AND ORGANIC MA TTER OF 
PEA T AND OTHER ORGANIC SOILS 
7. ASTM F1 632-02 - STANDARD TEST METHOD 
FOR PARTICLE SIZE ANAL YSIS AND SAND SHAPE 
GRADING OF GOLF COURSE PUTTING GREENS 
AND SPORTS FIELD ROOTZONE MIXES 
8 ASTM F1 647-02 - STANDARD TEST METHODS 
FOR ORGANIC MA TTER CONTENT OF PUTTING 
GREENS AND SPORTS FIELD ROOT ZONE MIXES 
(METHOD A & B) 

B. DEPAR TMENT OF A GRICULTURE (DOA} 

1 .  DOA SSIR - SOIL SUR VEY LABORA TOR Y 
METHODS AND PROCEDURES FOR COLLECTING 
SOIL SAMPLES, 1 984. 

C. A2LA ACCREDITED TEST BASED ON AMERICAN 
SOCIETY OF AGRONOMY (ASA) METHODS OF SOIL 
ANAL YSIS. 

1 .  WA TER RELEASE CHARACTERIZA TION 
2. INFIL TRA TION RA TE 

1.3 DEFINmONS 
A. WHEN USED WITHIN THIS SPECIFICA TION/ THE 
FOLLO WING DEFINITIONS SHALL APPL Y: 

1 .  TESTING A GENT - AN INDEPENDENT TESTING 
LABORA TOR Y, MEETING A2LA CERTIFICA TION 
AND CAPABLE OF ANAL YSIS AND SOIL BLEND 
SPECIFYING AS DESCRIBED HEREIN. 
2. BLENDING OPERA TOR - A QUALIFIED 
INDIVIDUAL OR RA W MA TERIAL SUPPLIER, 
HA VING THE NECESSARY EQUIPMENT AND 
EXPERIENCE TO BLEND ORGANIC MA TERIALS AND 
SAND TO SPECIFIED RA TIOS, AND CAPABLE OF 
MAINTAINING CONSISTENT QUALITY 
THROUGHOUT THE MIXING OPERA TOR 

1.4 SUBMITTALS 
A. PRE-CONSTRUCTION SUBMITTALS: PRIOR TO 
CONSTRUCTION THE CONTRACTOR SHALL SUBMIT THE 
FOLLOWING: 

1 .  MA TERIAL SAMPLES: CONTRACTOR SHALL 
SUBMIT TO THE TESTING A GENT A ONE-GALLON 
SAMPLE OF PROCESSED SAND, ORGANIC 
AMENDMENTS, TOPSOIL AND DRAINAGE 
AGGREGA TE. THESE SAMPLES SHALL BE 
SUBMITTED CONCURRENTL Y AND SHALL BE 
COMPOSITE SAMPLES TAKEN FROM THE 
RESPECTNE MA TERIAL STOCKPILES ALLOCA TED 
FOR THIS WORK BY THE SUPPLIER. THE TESTING 
A GENT WILL EVALUA TE THIS MA TERIAL USING 
THE APPROPRIA TE TESTING PROTOCOLS. THIS 
PRE-CONSTRUCTION SAMPLE SHALL BE USED 
FOR COMPARISON WITH ALL SUBSEQUENT 
QUA LITY ASSURANCE SAMPLES SUBMITTED FOR 
APPROVAL DURING CONSTRUCTION. PLANTING 
SOILS MIX BLENDING RECOMMENDA TIONS WILL 
BE SUPPLIED BASED ON LANDSCAPE 
ARCHITECTS APPROVAL OF TEST RESUL TS. 

B. CERTIFICA TES: SUBMIT "CUT-SHEETS" OR O THER 
PRODUCT LITERA TURE SHOWING CER TIFIED CHEMICAL 
ANAL YSIS OF THE FOLLOWING: 

1 .  ALL SOIL AMENDMENTS. 

1.5 SOURCE/QUALITY �SURANCE 
A TESTING DURING CONSTRUCTION: TO ENSURE THA T 
THE QUALITY OF MA TERIAL USED FOR GROWING MEDIA 
COMPONENTS REMAINS CONSTANT FROM POINT OF 
SUPPL Y TO JOBSITE, THE FOLLOWING PROTOCOL SHALL 
BE FOLLOWED: 

1 .  PERENNIAL MIX 
A. PRIOR TO BLENDING OF THE SAND AND 
ORGANIC MA TERIALS/ ALL COMPONENT 
MA TERIALS/ INCLUDING BUT NOT LIMITED TO/ 
SAND/ PEA T, AND TURFGRIDS, WILL BE 
SUBMITTED AND BE PREQUALIFIED A CCORDING 
TO PARTICLE SIZE DISTRIBUTION ANALYSES. NO 
SAND OR SOIL COMPONENT MA TERIALS ARE TO 
BE BLENDED UNTIL ALL MA TERIALS ARE TESTED 
AND APPROVED ACCORDING TO THE CRITERIA 
SET FOR TH HEREIN. 

B. THEREAFTER, PRIOR TO SHIPPING, THE 
CONTRACTOR SHALL SUBMIT A ONE-GALLON 

COMPOSITE SAMPLE REPRESENTING EVER Y 750 
TONS OF BLENDED MA TERIAL TO BE SHIPPED TO 
THE SITE TO BE COMPARED WITH THE ORGANIC 
MA TTER CONCENTRA TION OF THE PRE
CONSTRUCTION SUBMITTAL. THE RESULTS OF 
EA CH SUBSEQUENT TEST WILL BE PROVIDED TO 
THE ENGINEER/ AND UPON APPROVAL, THA T 
REPRESENTA TIVE AMOUNT OF MA TERIAL MA Y BE 
SHIPPED TO THE SITE. INCLUDED WITH THE 
COMPOSITE SAMPLE SHALL BE THE TEST 
RESUL TS OF THE SOIL DEMONSTRA TING 
CONFORMANCE WITH SPEC/FICA TIONS. SAMPLE 
MUST BE PROVIDED A MINIMUM OF 45 DA YS 
BEFORE MA TERIAL IS ANTICIPA TED TO BE 
DELIVERED ON THE SITE. 

C. PA YMENT FOR TESTING OF EACH SAMPLE IS 
THE RESPONSIBILITY OF THE CONTRACTOR, AND 
IS INCLUDED WITH THE CUBIC YARD PRICE FOR 
ITEM 203, EMBANKMENT, AS PER PLAN, TYPE 4 
PERENNIAL MIX 

D. IF VISUAL ANAL YSIS OF SHIPPED MA TERIALS 
SUGGESTS A CHANGE IN MA TERIAL QUALITY, 
ADDITIONAL TESTING IS REQUIRED. IF AN ON
SITE SAMPLE FAILS, IMMEDIA TEL Y STOP ALL 
PLACEMENT ACTIVITIES UNTIL A UTHORIZED TO 
CONTINUE BY THE OWNER S REPRESENTA TIVE. 

1. 6 DELIVERY, STORAGE AND HANDLING 
A.  GENERAL: 

1 .  HANDLE AND STORE ALL PRODUCTS OF THIS 
SECTION IN SUCH A MANNER AS TO PROTECT 
THEM FROM DAMA GE A T  ALL TIMES. 
2. STORA GE OF PRODUCTS ON-SITE SHALL BE 
COORDINA TED BY THE CONTRACTOR IN AN 
ORDERL Y MANNER SO AS NOT TO 
UNNECESSARIL Y IMPEDE THE WORK OR 
REASONABLE USE OF THE PROJECT SITE. 

B. BULK MA TERIAL: 
1 .  COORDINA TE DELIVER Y AND STORA GE OF 
BULK MA TERIAL WITH OWNER S 
REPRESENTA TIVE. 
2. CONFINE MA TERIALS TO NEA T PILES IN AREAS 
ACCEPTABLE TO THE ENGINEER. 

1. 7 PROJECT/SITE CONDITIONS 
PLANTING AREAS CONSTRUCTION OPERA TIONS SHALL 
NOT BE CONDUCTED UNDER THE FOLLOWING 
CONDITIONS: 

1 .  FREEZING WEA THER 
2. HIGH WINDS 
3. EXCESS/VEL Y WET CONDITIONS. 
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PART 2 - PRODUCTS 

2. 1 TYPE 4 PERENNIAL MIX 
A. THIS MIX SHALL BE A BLEND OF THE FOLLOWING: 
LEAF COMPOS� MUSHROOM COMPOS� MICHIGAN PEA � 
SPHAGNUM PEA � AND PINE SOIL CONDITIONER. EACH 
ITEM SHALL COMPRISE 20% OF THE MIX BY VOLUME. 

B. PRIOR TO SEEDING: 

1 .  APPL Y LIQUID SOIL MICROBIAL INOCULANT 
AND PRE-PLANT BID-FER TILIZER TO ALL 
PLANTING SOIL SURFACES IMMEDIA TEL Y PRIOR 
TO INSTALLA TION OF PLANT MA TERIAL. APPL Y A T  
LABEL RA TES. 

C) 2.2 INOCULANT/BIO-FERTILIZER 
A. LIQUID SOIL MICROBIAL INOCULANT: 

1. THIS MICROBIAL INOCULANT SHALL CONTAIN 
20% VEGETA TIVE MYCORRHIZAE AND 40% 
VEGETA TIVE BA CTERIA. 

B. PRE-PLANT BID-FERTILIZER: 

1. THIS BID-FERTILIZER SHALL BE MADE UP OF 
48% CHICKEN MANURE AND 52% EAR THWORM 
CASTINGS. THE CHEMICAL ANAL YSIS SHALL 
SHOW A TOTAL NITROGEN CONTENT OF 0. 783%, 
A PHOSPHA TE CONTENT OF 0.044% AND 

0 SOLUBLE POTASH CONTENT OF 0. 1 61 %. ['--q 
CD z PART 3 - EXECUTION >-I-

3.1 PLACING PLANTING SOIL MIXES 
2 

A. PORTIONS OF THIS WORK AREA ARE O VER AN Q_ 
C) -q UNDERGROUND BUILDING. 

� 
;:"! B. SUBGRADE SHALL BE GRADED TO FORM A SMOOTH, 
-q CLEAN BASIN FREE OF ANY DEBRIS AND/OR LOOSE SOIL 
0 TO THE TOLERANCES SPECIFIED. THE PLANTING SOIL (""j 
:0 MIXES SHALL NOT BE INSTALLED UNTIL ALL SUBGRADE 
C'J 

SURFACES, IRRIGA TION, AND DRAINAGE ARE '-, 
S' 

COMPLETED AND APPROVED, IN ORDER TO A VOID THE 

c CROSSCONTAMINA TION OF OTHER SUBGRADE AND 
CJ' 

OTHER SUBSURFA CE MA TERIALS WITH THE PLANTING v 

L() 
SOIL MIX MA TERIAL. Cl 

0 z Q_ co C. FIL TER FABRIC FOLDED O VER SUBDRAINAGE lO ('-] 
TRENCHES SHOULD BE UNFOLDED AND ALLOWED TO r� co 

� REST ON THE SUBGRADE. THE FABRIC SHOULD EXTEND 
({) 

24 INCHES BEYOND THE EDGE OF THE TRENCH. PIN AS I'-
N 

�� NECESSAR Y  TO HOLD FABRIC IN PLACE DURING 
E SPREADING OPERA TIONS. v / 

C) 0 
I'-

D. PLANTING SOIL MIXES SHALL BE DUMPED A T  THE :'! 
'g EDGE OF THE PLANTING AREA AND PUSHED TO THE > 

/ CENTER WITH PRE-APPROVED EQUIPMENT THA T IS 
0 
c RA TED WITHIN LOADING CAPA CITIES OF THE 
OJ 

STRUCTURE. UNDER NO CIRCUMSTANCES WILL LOADED X 
OJ 

RUBBER- TIRED VEHICLES OR EQUIPMENT WITH A / E LOADING RA TE IN EXCESS OF 5 LBS/IN2 BE ALLOWED ON E 
L 

THE SUBGRADE PRIOR TO OR DURING THE SPREADING / 
.� 
COL OF THE PLANTING SOIL MIXES. DO NOT LEA VE ANY 
0 WHEEL RUTS. THE SUBGRADE MUST BE SMOOTH. "' 

PREVENT CONTAMINA TION OR MIXING OF PLANTING "' Q_ / 

SOIL MIXES AND SUBGRADE SOIL MA TERIAL. REMOVE 
CONTAMINA TED MA TERIALS AS DIRECTED B Y  THE 
OWNER 'S REPRESENTA TIVE. MA TERIALS TRUCKED INTO 
THE SITE MUST BE DONE IN SUCH A MANNER AS NOT TO 
ALTER THE SUBGRADE AND/OR DAMAGE DRAINAGE AND 
IRRIGA TION DITCHES AND SYSTEMS. MA TERIALS SHALL 
BE HANDLED IN A FASHION TO PREVENT THE MIXING OF 
OTHER SOIL AND MA TERIALS WITH THE PLANTING SOIL 
MIXES. 

E. PLANTING SOIL MIXES THROUGHOUT THE PLANTING 
AREAS ON-SITE SHALL THEN BE CAREFULL Y  SMOOTHED 
AND COMPACTED TO THE FINISHED GRADE BY 
AL TERNA TEL Y RAKING, WA TERING AND ROLLING. THE 
PLANTING AREAS SHALL THEN BE CHECKED FOR 
IRREGULARITIES AND ADJUSTED TO A UNIFORM GRADE. 
COMPACTION OF THE PLANTING MIXES SHALL BE WITHIN 
THE RANGE OF 85% TO 90% OF MAXIMUM DRY DENSITY 
AS DETERMINED BY A FIELD TEST SECTION PER ODOT 
SUPPLEMENT 1 01 5.  

3.2 FINAL REVIEW 
A. CONFORMANCE SURVEYING: THE CONTRACTOR WILL 
PERFORM A CONFORMANCE SUR VEY ON A 20-FOOT GRID 
OVER THE DESIGNA TED PLANTING AREAS. CONTRA CTOR 
SHALL PROVIDE A T  LEAST 48 HOURS NOTICE TO 
OWNER '5 REPRESENTA TIVE OF THE SUR VEY BEING 
SCHEDULED AND PERFORMED BY THE CONTRACTOR. 
CONTRACTOR SHALL PRO VIDE A COPY OF THE 
CONFORMANCE SURVEY TO THE OWNER 'S 
REPRESENTA TIVE AS A SUBMITTAL FOR REVIEW. 
OWNER 'S REPRESENTA TIVE WILL REQUIRE FIVE (5) 
WORKING DA YS TO REVIEW SUR VEY FOR ACCURA CY. 
AFTER REVIEW, THE SUR VEY WILL BE RETURNED TO 
CONTRA CTOR WITH AREAS OUT OF TOLERANCE NOTED 
FOR CORRECTION. CONTRACTOR WILL BE REQUIRED TO 
CORRECT AREAS OUT OF TOLERANCE AND CERTIFY THA T 
CORRECTIONS HA VE BEEN MADE PRIOR TO ANY PLANT 
MA TERIAL AND TURF INSTALLA TION. 

B. TOLERANCE FOR FINISH GRADE: FINISH GRADES 
SHALL BE VERIFIED USING LASER-OPERA TION SUR VEY 
INSTRUMENTS. FINISHED GRADE OF THE PLANTING SOIL 
MIXES SHALL BE WITHIN 0 INCH PWS OR MINUS FROM 
THE ELEVA TIONS SHOWN ON THE PLANS. IN ADDITION, 
THE PLANTING SOIL MIXES SHALL BE MEASURED SO 
THA T NO POINT WITHIN THE DESIGN A TED GRID 
DEVIA TES MORE THAN 0 INCH FROM ANY OTHER POINT 
WITHIN THE GRID. 

C. PA YMENT FOR ALL LABOR, EQUIPMENT AND 
MA TERIALS SHALL BE INCWDED IN THE CONTRA CT 
PRICE FOR ITEM 203, EMBANKMEN� AS PER PLAN, TYPE 
4 PERENNIAL MIX 

THE FOLLOWING ITEM IS CARRIED TO THE GENERAL 
SUMMARY: 

ITEM 203, EMBANKMEN� AS PER PLAN, TYPE 4 
PERENN�L MIX - 282 CU FT 
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(SEE TABLE FOR S TA TIONING 
AND OFFSETS) 

+08. 06, 73 . 40 '  L T 

'- - - - - - - - - - - - - - - - - - - - - - - t 
+07.36, 45 .23'  L T 

+ 10 . 08, 

TREE PRESER VA TION FENCING 

lpoiNT 
I 
2 
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4 
5 
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OURTH ST.  
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6+56 . 6 7  
6+83 . 02 
7+10 . 96 
7+10 . 93 

I 
I 

I 
I 

'pFFSET R T  
(FTJ 

43 . 0 1  
43 . 03 
43 .24 
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I. FOR LANDSCAPE NO TES AND DETAILS, SEE SHEETS 252-256 AND 258F----2.  FOR WAL K  L OCA TION S TA TIONING, SEE SHEET 88.  I 
3 .  TREES WITH ID # I  AND #2 ARE L ONDON PL ANE SPECIES. x 
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5(51 ITEM 203 - EMBANKMENT, A S  PER PL AN: TYPE 2 ROO TZONE MIX 
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0 ITEM 659 - SEEDING AND MUL CHING 
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ITEM 659 - SEEDING AND MULCHING 

ITEM 203 - EMBANKMENT, AS PER PLAN, TYPE 2 ROO TZONE MIX 

ITEM 204 - GEO TEXTILE FABRIC, 112 .09, TYPE A 
UNCINDENT AL TO COST OF ITEM 605) 

ITEM 605 - 4// UNCLASSIFIED PIPE UNDERDRAINS WITH FABRIC WRAP, AS PER PLAN (70 7.31.1 
ITEM 518 - POROUS BACKFILL ,  AS PER PLAN (SEE NO TE 3) 
UNCINDENT AL TO COST OF ITEM 605) 
ITEM 512 - TYPE 3 WA TERPROOFING 
TUNNEL STRUCTURE 

ITEM 203. EMBANKMENT. AS PER PLAN. TYPE 2 ROOTZONE MIX 
SCALE : N. T .S .  

ITEM 661 - SHRUBS/PERENNIALS (B Y O THERS) 

ITEM 203 - EMBANKMENT, AS PER PLAN, TYPE 4 PERENNIAL MIX 

ITEM 203 - EMBANKMENT, AS PER PLAN, TYPE 2 ROO TZONE MIX 

ITEM 512 - TYPE 3 WA TERPROOFING 

TUNNEL STRUCTURE 

ITEM 512 - TYPE 2 WA TERPROOFING 

ITEM 203 - EMBANKMENT 

I TEM 203. EMBA NKMEN T. AS PER PL A N. TYPE 4 PERENNIAL MIX 
SCALE : N. T .S .  

ITEM 661 - SHRUBS/PERENNIALS (BY O THERS) 

�,-+--.� ITEM 203 - EMBANKMENT, AS PER PLAN, TYPE 4 PERENNIAL MIX 

ITEM 203 - EMBANKMENT, AS  PER PLAN, TYPE 2 ROO TZONE MIX 

1'+'7����'7-H-�-<!riTEM 204 - GEO TEXTILE FABRIC, 712 .09, T YPE A 

10 // 

UNCINDENTAL TO COST OF ITEM 605) 
ITEM 518 - POROUS BA CKFILL ,  AS PER PLAN (SEE NO TE 3J 
UNCINDENTAL TO COST OF ITEM 605) 
ITEM 605 - 4'' UNCLASSIFIED PIPE UNDERDRAINS WITH FABRIC WRAP, 
AS PER PLAN (70 7.3/J 
ITEM 512 - TYPE 3 WA TERPROOFING 

-"'----1r-- TUNNEL STRUCTURE 

ITEM 203. EMBANKMEN T. AS PER PLAN. TYPE 4 PERENNIAL MIX 
SCALE : N. T .S. 

ITEM 661 - SHRUBS/PERENNIALS (B Y O THERS) 

�r-r>"l--- ITEM 203 - EMBANKMENT, AS PER PLAN, TYPE 2 ROO T ZONE MIX 

ITEM 204 - GEOTEXTILE FABRIC, 712 .09, TYPE A 
UNCINDENTAL TO COST OF ITEM 605) 

10// 

I TEM 203, EMBANKMEN T, AS PER PLAN, TYPE 4 PERENNIAL MIX 
SCALE : N. T .S .  

NO TES: 

1. QUANTITIES AND DETAILS FOR ITEM 512 ARE INCLUDED WITH 
THE STRUCTURE PLAN SHEETS. DETAILS FOR ITEM 605 ARE 
INCLUDED WITH THE STORM SEWER PROFILES. 

2. SEE SHEETS 252-256 FOR TYPE 2 ROO T ZONE MIX AND TYPE 4 
PERENNIAL MIX SOIL REQUIREMENTS. 

3 .  THE GRANULAR MA TERIAL COMPRISING THE POROUS BA CKFILL 
SHALL CONSIST OF CRUSHED CARBONITE STONE OR GRA VEL 
MEETING THE GRADA TION REQUIREMENTS OF NO . 5 7  STONE . 

4 .  ITEMS 518 AND ITEM 204 ARE INCLUDED WITH PA YMENT FOR 
ITEM 605 - 4// UNCLASSIFIED PIPE UNDERDRAINS WITH FABRIC 
WRAP, AS PER PLAN (70 7.31). 
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EXIS TING A CCESS DOOR 
TO BE REPLA CED 

EXIS TING VENT/LA TION 
GRA TING AND WAL L  TO 
BE REMO VED 

PROPOSED 
VENTILA TION 
OPENING 

T GRADE 

/ 

/ 
/ 

'---�.....__" NEW VENT/LA TION ROOM 
BEL O W  GRA DE 

- - - _-_-_-_-_-_-_-:_-_-_-_-_:-_-_-,: :_-_-_-_-_-_-_-_-_-_-_-_-r;_ =- - - - - -
I 
I 

'\ ;  \ 
L I.R. - 71 SOUTHBOIJND \ TUNNEL \ 

I I 
I I 
I I 
I I 
I I 
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BENCHMARK DA TA 

BM #4 S TA .  4+ 72 . 44, 194 .24, R T, ELEV. 528 .34 
BM #10 S TA .  3+56 . 0 1, 20 . 09', L T, ELEV. 539 . 64 
BM #II S TA .  12+ 12 . 42, 10 .3 7', R T, ELEV. 539 .25 

FOR A DDITIONAL BENCHMARK INFORMA TION SEE 
ROADWA Y PLAN SHEET I 3 /5551 

NO TES 

EAR THWORK L IMITS SHOWN ARE APPROXIMA TE. A C TUAL 
SL OPES SHA L L  CONFORM TO PLAN CROSS SECTIONS. 

DESIGN TRAFFIC: 
2016 A D T: 65, 110 (71J, 7, 010 (RAMP EJ 
2036 A D T: 71, 810 (71), 7, 730 (RAMP EJ 
2016 A D T T: 9, 116 (71J, 421 (RAMP EJ 
2036 A D T T: 10, 054 (71J, 464 (RAMP EJ 
DISTRIBUTION: 55% NB, 45% 58, 100% RAMP E 

VER TICAL & HORIZONTAL CLEARANCES: 
VER TICAL HORIZONTAL 

EXIS T: 15 .2' EXIS T: 6.25' 
PROP: 15.2'  PROP: 6.25' 
REQD: 15. 0 '  REQD: 6 . 00 '  

LEGEND 

+ - BORING L OCA TION 
EL . 
NA 
NB 
58 
T/ 

- EL E VA TION 
- NO T APPLICABLE 
- NOR THBOUND 
- SOUTHBOUND 
- TOP OF 
- DIREC TION OF TRAFFIC 
- BENCHMARK 

EXIS TING S TRUC TURE 

TYPE: CAS T-IN-PLA CE REINFORCED CONCRETE CUT-AND
CO VER TUNNEL (RIGID CONCRETE FRAMEJ . 

TUNNEL WID THS: 58 46'- 7":t, RAMP E VARIES 26'-9':t 
TO 2 7'-6':t, NB 48'-8":t, F/F WALLS.  

RDWY WID THS: 58 24'-0 ", RAMP E 16'-0', NB 36'-0". 
SIDEWAL K  WID TH: NA 
SKEW: NA 
L OADING: HS-20-44 AND AL TERNA TE MIL I TARY 
DA TE BUIL T :  19 71 
SFN: 31065 78 
WEARING SURFA CE: 3' A SPHAL T CONCRETE 
APPROACH SLAB: NA 
DISPOSITION: TO BE EXPANDED AND MODIFIED TO 

A CCOMMODA TE LARGER A IR HANDUNG UNI TS. 

PROPOSED S TRUC TURE 

PROPOSED WORK: A DD CAS T-IN-PLA CE REINFORCED 
CONCRETE MECHANICAL AND ELEC TRICAL ROOMS, 
EXPAND EXIS TING PL ENUM OPENINGS, AND 
REINFORCE EXIS TING S TRUC TURE TO PRO VIDE FOR 
LARGER AND MORE EFFICIENT A IR HANDUNG UNITS. 

TYPE: CAS T-IN-PLA CE REINFORCED CONCRETE CUT-AND
CO VER TUNNEL fRIGID CONCRETE FRAMEJ . 

TUNNEL WID THS: 58 46'- l':t, RAMP E VARIES 26'-9':t 
TO 2 7'-6':t, NB 48'-8":t, F/F WALLS.  

RDWY WID THS: 58 24'-0", RAMP E 16'-0', NB 36'-0". 
SIDEWA L K  WID TH: NA 
L OADING: HL -93 DESIGN TRUCK/TANDEM AND 60 PSF FWS 
SKEW: NA 
WEARING SURFA CE: 3' A SPHAL T CONCRETE 
APPROACH SLAB: NA 
AL IGNMENT: CURVED VARIES 
CROWN: 58, RAMP E, AND NB: VARIES 0 . 083 F T/F T MAX. 
LA TITUDE: 39°06'00 .9?1 L ONGITUDE: 84°30'14.2"W 
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"NO EFFLORESCENCE" PER A STM C67. UNITS' STRENGTH 
SHALL BE AS REQUIRED TO MEET MASONR Y STRENGTH 
REQUIREMENTS. 

PRECAST FINISHING UNITS SHALL BE 5-7% A IR
ENTRAINED, 4. 0 KSI, PRECAST CONCRETE PER C&MS 
ITEM 514. 

MORTAR FOR BRICK MASONR Y SHALL BE TYPE S ON ANY 
EXTERIOR EXPOSURE BELOW THREE FEET ABOvE GRADE 
ON ALL INTERIOR WALLS, AND ON EXTERIOR WALLS 
ABOVE THREE FEET ABOVE FINISHED GRlJ.DE, MORTAR 
FOR BRICK MASONR Y MA Y BY TYPE N, OTHER W JSE USE 
TYPE S. ALL MOR TA R  FOR BRICK MASONR Y SHALL BE 
PORTLAND CEMENT-LIME, CONFORMING TO ASTM C270 
PROPOR TION SPECIFICA TION LIME SHALL BE HYDRA TED 
LIME CONFORMING TO A STM C207. 

CONCRETE MA SONR Y UNITS: 

CONCRETE MA SONR Y STRENGTH SHALL BE PER A C!  530. 1 
1 . 4  B.2B "UNIT STRENGTH METHOD ". CONTRACTOR MA Y,: 
A T NO ADDJTJONAL COST AND WITH THE PRIOR 
APPROVAL OF THE ENGINEER, USE THE "PRISM TEST 
METHOD" OF ACI 530. 1 1. 4 8. 3. 

CONCRETE MASONR Y UNITS SHALL BE GRADE N 
(NORM4L WEIGHT), TYPE I (MOISTURE CONTROLLED), 
CONFORMING TO ASTM C90. UNITS' STRENGTH SHALL BE 
AS REQUIRED TO MEET MASONR Y STRENGTH 
REQUIREMENTS. 

MORTAR FOR CONCRETE MASONR Y UNITS SHALL BE 
TYPE S, POR TLAND CEMENT-UM£, CONFORMING TO 

ASTM C270 PROPOR TION SPECJFJCA TION. 

GROUT FOR MASONR Y UNITS SHALL BE FINE GROUT 
CONFORMING TO ASTM C476, WITH A MNIMUM 
COMPRESSIVE STRENGTH OF 2,000 PSI A T  28 DA YS. 

WALL REINFORCEMENT AND TIES: 

HORIZONTAL WALL JOINT REINFORCEMENT FOR SINGLE 
WYTHE WALLS SHALL BE HOHMANN & BARNARD #120 
TRUSS-MESH1 #220 LADDER MESH REINFORCEMENT, 9 
GA GE, HOT DIP GAL VANIZED OR APPROVED EQUAL, A T  
1 6 "  VERTICAL CENTERS, UNLESS SHOWN OTHER WISE ON 
THE DRA WINGS. 

SPLICED WIRE REINFORCEMENT SHALL BE LAPPED A T  
LEAST 6 "  AND CONTAIN A T  LEAST ONE CROSS WIRE OF 
EACH PIECE OF REINFORCEMENT WITHIN THE 6 INCHES. 
LAP WITH PREFABRICA TED "T" AND "L " SHAPED PIECES 
A T  INTERSECTIONS AND CORNERS. 

MASONR Y DETA ILS: 

MAXIMUM SPACING OF CONTROL JOINTS IN MASONR Y TO 
BE 24 '-0" HORIZONTALL Y. 

SUBMITTALS: 

PRO VIDE SHOP DRA WINGS IN ACCORDANCE WITH 
CONSTRUCTION AND MA TERIAL S  SPECIFICA TION 501. 04. 

WORKMANSHIP: 

STRU CTU RE G E N E RAL N OTES 

ALL MASONR Y CONSTRUCTION, AND GROUTING IF 
REQUIRED, SHALL CONFORM TO AC! 530. 1 
SPECJFICA TION FOR MASONR Y STRUCTURES. SUBMIT 
REPORTS TO THE ENGINEER. 

STORE ALL MASONR Y UNITS OFF THE GROUND AND 
UNDER COVER UI\JTIL READ Y TO JNCORPORA TE INTO THE 
WORK. 

COVER THE TOP COURSE OF UNFINISHED WALLS THA T 
ARE EXPOSED TO THE ELEMENTS TO KEEP MOISTURE 
OUT OF THE WORK. 

USE NO MOR TAR ADMIXTURES IN THE FIELD. 

USE NO CHLORIDE CONTAINING ADMIXTURES OR 
MA TERL4LS IN THE MORTAR OR GROUT. 

USE NO ANTIFREEZE OR OTHER DEICING COMPOUNDS 
ON ANY EQUIPMENT THA T MA Y COME IN CONTA CT WITH 
MASONR Y UNITS, MORTAR, OR GROUT. 

MASONR Y SHALL NOT BE CLEANED WITH MURIA TIC 
(HYDROCHLORIC) A CID. 

FINISH MOR TA R  JOINTS WITH A TOOLED CONCA VE 
PROFILE 

QUALITY ASSURANCE: 

QUALITY ASSURANCE SHALL BE "LEVEL A "  CONFORMING 
TO A C! 530. 1 1 . 6. 

MEASUREMENT AND PA YMENT: 

PA YMENT FOR A CCEPTED QUANTITIES OF BRICK 
MASONR Y,: COMPLETE IN PLACE, SHALL BE MADE A T  THE 
CONTRACT PRICE BID PER SQUARE FOOT FOR ITEM 530 -
SPECIAL - STRUCTURE, MISC. : BRICK MASONR }� THIS 
SHALL INCLUDE ALL NECESSAR Y TOOLS, LABOR, 
MA TERL4LS AND EQUIPMENT NECESSAR Y TO COMPLETE 
THIS ITEM OF WORK AS DESCRIBED AND TO THE 
SA TISF ACT JON OF THE ENGINEER. 

PA YMENT FOR A CCEPTED QUANTITIES OF CONCRETE 
MASONR Y WALLS, COMPLETE IN PLACE, SHALL BE MADE 
A T  THE CONTRACT PRICE BID PER SQUARE FOOT FOR 
ITEM 530 - SPECIAL - STR UCTURE, MISC. : CONCRETE 
MASONR Y,: 8 "  WALL, OR ITEM 530 - SPECIAL -
STRUCTURE, MISC. : CONCRETE MASONR Y, 12 " WALL, AS 
APPLICABLE THIS SHALL INCLUDE ALL NECESSAR Y  
TOOLS, LABOR, MA TERIALS AND EQUIPMENT NECESSAR Y 
TO COMPLETE THIS ITEM OF WORK A S  DESCRIBED AND 
TO THE SA TISFACTION OF THE ENGINEER. 

ITEM 530 - SPECIAL - STRUC7URE. MISC. : METAL DOOR, 
SINGLE 
ITEM 530 - SPECIAL - STRUC7URE MISC.: METAL DOOR. 
DOUBLE 
ITEM 530 - SPECIAL - STRUCTURE. MISC. : METAL DOOR. 
DOUBLE WITH REMOVABLE PANEL 

DESCRIPTION: 

THIS WORK SHALL INCLUDE INSTALLING METAL DOORS, 
FRAMES, HINGE� HANDLES, OTHER HARD WA RE, 
LOCKSETS AS SCHEDULED, AND APPURTENANCES AS 
SHOWN IN THE PLANS AND HEREIN SPECIFIED. 

MA TERIALS: 

DOORS SHALL BE HOLLOW STEEL PER ANSI/SD! A250. 8-
2003 ( R2008) -MODEL 1 FULL FLUSH1 AND PRIMED AND 
PAINTED. FINISH COLOR SHALL BE 595B-366281 GREY, 
IN A CCORDANCE WITH FEDERAL STANDARD NUMBER 
595. CLA SSIFICA TION FOR DOORS AND FRAMES SHALL 
BE AS INDICA TED. 

FRA MES SHALL BE STEEL PER ANSI/SDJ A250. 8-2003 
(R2008}, AND PRIMED AND PAINTED. FINISH COLOR 
SHALL BE A S  A BO VE 

HINGES SHALL BE S TEEL AND GAL VANIZED. 

DOORS, FRAMES, AND HARDWARE SHALL BE FIRE RA TED 
AS A S YSTEM FOR HVO HOURS PER NFPA 1 01 & NFPA 
502. 

HARD WA RE: ANSI A 1 S6 STANDARD - GRADE TO MA TCH 
DOORS 

HINGES: FULL MOR TISED 
LOCKSETS MORTISE L OCKSETS 
EXIT DEVICES: CROSS BAR 
C YLINDERS: PIN TYPE - KEY TO MA TCH EXISTING. 
CLOSERS: ANSI A 1 56A MODERN TYPE WITH COVER 

SUBMITTALS: 

PROVIDE SHOP DRA WINGS IN A CCORDANCE WITH 
CONSTRUCTION AND MA TERIALS SPECIFICA TION 501. 04. 

JNSTALLA TION: 

!XJOR FRAMES SHALL BE SECUREL Y ANCHORED TO THE 
SUPPOR TING WALLS. 

MEASUREMENT AND PA YMENT: 

PA YMENT FOR A CCEPTED QUANTITIES OF SINGLE HUNG 
DOORS, COMPLETE IN PLA CE, SHALL BE MADE A T  THE 
CONTRACT PRICE BID EA CH FOR ITEM 530 - SPECIAL -
STRUCTURE, MISC. : METAL DOOR, SINGLE THIS SHALL 
INCLUDE ALL NECESSA R Y  TOOLS1 LABOR, MA TERIALS 
AND EQUIPMENT NECESSA R Y  TO COMPLETE THIS I TEM 
OF WORK AS DESCRIBED AND TO THE SA TISFACTION OF 
THE ENGINEER. 

PA YMENT FOR A CCEPTED QUANTITIES OF DOUBLE HUNG 
DOORS, COMPLETE IN PLACE, SHALL BE MADE A T  THE 
CONTRACT PRICE BID EA CH FOR ITEM 530 - SPECIAL -
STRUCTURE, MISC. : METAL DOOR, DOUBLE THIS SHALL 
INCLUDE ALL NECESSAR Y  TOOLS, LABORr MA TERIALS 
AND EQUIPMENT NECESSAR Y TO COMPLETE THIS ITEM 
OF WORK A S  DESCRIBED AND TO THE SA TISFACTION OF 
THE ENGINEER. 

PA YMENT FOR A CCEPTED QUANTITIES OF DOUBLE HUNG 
DOORS, COMPLETE IN PLA CE, SHALL BE MADE A T  THE 

CONTRACT PRICE BID EACH FOR ITEM 530 SPECIAL 
STRUCTURE, MISC. : METAL DOOR, DOUBLE WITH 
REMOVABLE PANEL THIS SHALL INCLUDE ALL 
NECESSA R Y  TOOLS, LABOR1 MA TERIALS AND EQUIPMENT 
NECESSAR Y  TO COMPLETE THIS ITEM OF WORK A S  
DESCRIBED A ND TO THE SA TISFA CTION OF THE 
ENGINEER. 

ITEM 530 - SPECIAL - STRUC7URE. MISC. : REPLACE 
EXISTING !£TAL DOOR 

DESCRIPTION: 

THIS WORK SHALL INCLUDE REMOVAL OF EXISTING 
DOOR AND FRAME AND NSTALLING METAL DOORS, 
FRAMES, HINGES, HANDLES, OTHER HARDWARE, 
LOCK SETS AS SCHEDULED, AND APPUR TENANCES AS 
SHOWN IN THE PLANS AND HEREIN SPECIFIED. 

MA TERIALS: 

DOORS SHALL BE HOLLOW STEEL PER ANSI/SO! A250. 8-
2003 (R2008} -MODEL 1 FULL FLUSH, AND PRIMED AND 
PAINTED. FINISH COLOR SHALL BE 5958 -36628, GREY, 
IN A CCORDANCE WITH FEDERAL STANDARD NUMBER 
595. CLASSJFJCA TJON FOR DOORS AND FRAMES SHALL 
BE AS INDICA TED. 

FRAMES SHALL BE STEEL PER ANSI/SDJ A 250. 8-2003 
(R2008}, AND PRIMED AND PAINTED. FINISH COLOR 
SHALL BEA SA BO VE 

HINGES SHALL BE STEEL AND GAL VANIZED. 

DOORS,. FRAMES,. AND HARDWARE SHALL BE FIRE RA TED 
AS A S YS TEM FOR TWO HOURS PER NFPA 1 01 & NFPA 
502. 
HARDWA RE: ANSI A 1 56 STANDARD GRADE TO MA TCH 
DOORS 

HINGES: FULL MOR 77SED 
LOCKSETS: MORTISE LOCKSETS: 
EXIT DEVICES: CROSS BAR 
CYLINDERS: PIN TYPE - I<.EY TO MA TCH EXISTING. 
CLOSERS: ANSI A 1 56A MODERN TYPE WITH COVER 

SUBMITTALS: 

PROVIDE SHOP DRA WINGS IN A CCORDANCE WITH 
CONSTRUCTION AND MA TERIALS SPECIFICA TION 501 . 04. 

INSTALLA TION: 

DOOR FRAMES SHALL BE SECUREL Y ANCHORED TO THE 
SUPPOR TING WALLS. 

MEASUREMENT AND PA YMENT: 

PA YMENT FOR ACCEPTED QUANTITIES OF SINGLE HUNG 
DOORS, COMPLETE IN PLACE, SHALL BE MADE A T  THE 
CONTRACT PRICE BID EACH FOR ITEM 530 - SPECIAL -
STRUCTURE, MISC. : REPLACE EXISTING METAL DOOR. 
THIS SHALL INCLUDE ALL NECESSA R Y  TOOLS, LABOR, 
MA TERIALS AND EQUIPMENT NECESSAR Y  TO COMPLETE 
THIS ITEM OF WORK AS DESCRIBED AND TO THE 
SA TISFACTJON OF THE ENGINEER. 
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ITEM 530 - SPECIAL - STRUC77.JRE. MISC. : FIR!E 
DEPARTMENT KEY BOX 

. 

DESCRIPTION: 

THIS WORK SHALL INCLUDE INSTALLING FIRE 
DEPAR TMENT KEY BOX ANCHORS, OTHER HARDWARE,. 
AND APPUR TENANCES AS SHOWN IN THE PLANS AND 
HEREIN SPECIFIED. 

THIS ITEM SHALL CONSIST OF FURNISHING ALL 
NECESSAR Y  LABOR, MA TERIALS, AND EQUIPMENT TO 
INSTALL ONE FIRE DEPAR TMENT KEY BOX AS HEREIN 
DESCRIBED. 

WORK LOCA TION: 

THE CONTRA CTOR SHALL INSTALL ONE FIRE 
DEPAR TMENT KEY BOXA T THE PERSONNEL .tJ.CCESS 
DOOR LOCA TED ON L YTLE smEET. 

HARDWA RE: 

KEY BOX SHALL BE SURFA CE MOUNTED, HINGED, 
CLEARL Y MARKED ''FIRE'� A S  SPECIFIED B Y  THE 
CINCINNA TI FIRE DEPAR TMENT, AND CONFORMING TO: 

PRODUCTS: MODEL 3261, 3263, OR 3265 
MANUFACTURER: KNOX COMPANY 

1 601 WESTDEER VALLEYROAD 
PHOENIX, ARIZONA 857027 
TEL: (623} 687-2300 
WWW.KNOXBOX. COM 

SUBSTITUTIONS WILL NOT BE ACCEPTED WITHOUT THE 
WRITTEN ACCEPTANCE OF THE CINCINNA TI FIRE 
DEPA R TMENT OBTAINED BY THE CONTRACTOR. 

ANCHORS A S  REQUIRED TO MOUNT THE KEY BOX SHALL 
BE 3/8 INCH DIAMETER B Y  3 INCH LONG, STAINLESS 
STEEL, SLEEVE ANCHORS, I TEM HLC-HX 3/8 " X 3 "  55 MC, 
AS MANUFACTURED B Y  HIL T!, OR A PPROVED EQUAL. 

SUBMITTALS: 

PRO VIDE SHOP DRA WINGS IN ACCORDANCE WITH 
CONSTRUCTION AND MA TERIALS SPECIFICA TION 501. 04. 

INSTALLA TION: 

KEY BOXES SHALL BE MOUNTED 36 TO 60 INCHES ABOVE 
GRADE,. WITHIN FIVE HORIZONTAL FEET FROM THE 
DOOR/ NO CLOSER THAN SIX INCHES TO THE EDGE OR 
CORNER OF THE WALL, AND SHALL BE CLEARL Y VISIBLE 
FROM THE DOOR. INSTALLA TION SHALL FOLLOW THE 
MANUFACTURERS' INSTRUCTIONS FOR BOTH THE KEY 
BOX AND ANCHORS. THE CONTRACTOR SHALL USE A 
TEMPLA TE FOR DRIWNG INTO THE SUBSTRA TE, BUT 
SHALL NOT USE THE KEY BOX ITSELF FOR THIS 
PURPOSE THE CONTRACTOR SHALL TAKE CARE TO 
A VOID DAMAGE TO UNDERL YING REINFORCING, 
CONDUIT; ETC. ,:  AND THE KEY BOX SHALL BE INSTALLED 
PLUMB AND LEVEL. 

ONCE INSTALLED, THE CONTRACTOR SHALL INFORM THE 
ENGINEER IN WRITING THA T THE KEY BOX HAS BEEN 

STRU CTU RE G E N E RAL N OTES 
INSTALLED SO THA T THE ENGINEER CAN COORDINA TE 
WITH THE CINCINNA 77 FIRE DEPAR TMENT FOR FIN4L 

ACCEPTA NCE. 

MEASUREMENT AND PA YMENT: 

PA YMENT FOR A CCEPTED QUANTITIES OF FIRE 
DEPARMENT KEY BOXES, COMPLE7F IN PLACE, SHALL BE 
MADE A T  THE CONTRACT PRICE BID EA CH FOR ITEM 530 
- SPECIAL - SmUCTURE,. MISC. : FIRE DEPA R TMENT KEY 
BOX. THIS SHALL INCLUDE ALL NECESSAR Y  TOOLS, 
LABOR, EQUIPMENT, A ND MA TERIALS NECESSAR Y  TO 
COMPLETE THIS ITEM OF WORK A S  DESCRIBED AND TO 
THE SA TISFA C770N OF THE ENGINEER. 

ITEM 530 - SPECIAL - STRUC77.JRE. MISC. : FIRE 
RESISTANT CQ47JNG SYSTEM .. CEiliNG INSTALJ.A 710N: 

ITEM 530 - SPECIAL - 5TRUC7URE, MISC .• • FIRE 
RESISTANTCOA 71NG SYSTEM, WAlL INSTAllATlON: 

DESCRIPTION: 

THIS WORK SHALL INCLUDE INSTALLING FIRE 
PRO TECTIVE COA TING S YSTEM AND APPUR TENANCES AS 
SHOWN IN THE PLANS A ND HEREIN SPECIFIED. 

SCOPE: 

GENERALL Y,: THE FIRE RESISTANT COA TING S YSTEM WILL 
BE INSTALLED ON THE CEILING AND WALLS IN THE 
FOLLOWING LOCA TIONS: 

UNIT 1 7  AND 1 8  {NOR THBOUND AND SOUTHBOUND 
RAMP E TUNNEL) 

UNIT 20 AND 21 {NORTHBOUND, SOUTHBOUND AND 
SOUTHBOUND RAMP E TUNNEL} 

UNIT 22 {NOR THBOUND AND SOUTHBOUND RAMP E 
TUNNEL} 

MA TERL4LS: 

SUPPL Y FIRE PROTECTIVE COA TJNG S YSTEMS THA T MEET 
OR EXCEED THE PROPERTIES OF THE FOLLOWING: 

PRODUCT: FIRE BARRIER 1 35 
MANUFACTURER: MORGAN THERMAL CERAMICS 

21 02 OLD SA VANNAH ROAD 
A UGUSTA, GA 30906 
TEL: (706) 796-4200 
WWW. MORGANTHERMALCERAMICS. COM 

OR 

PRODUCT: MEYCO FIRESHIELD 1 350 
MANUFACTURER: BASF CONSTRUCTION CHEMICALS 

23700 CHA GRIN BOULEVARD 
BEACHWOOD, OH 44122 
TEL: (503) 701 -3677 
WWW. MEYCOBASF. COM 

PROVIDE MANUFACTURER 'S WRITTEN CER TIFICA TION 
THA T SELECTED PRODUCTS, SYSTEMS, AND 
INSTALLA TION PROCEDURES COMPL Y WITH NFPA 502 
73, AND THA T THE S YSTEM IS A FULL Y FUNCTIONAL 
FIRE RESISTANT COA TING SYSTEM PROVIDING 

COMPLIANCE FOR A 300 M W  FIRE A CCORDING TO THE 
R WS TIME-TEMPERA TURE CUR VE 

SUBMITTALS: 

PRO VIDE SHOP DRA WINGS IN A CCORDANCE WITH 
CONSmUCTIONAND MA TERIALS SPECIFICA TION 501. 04. 

INSTALLA TION: 

INSTALL FIRE PROTECTI VE COA TING S YSTEM AND OTHER 
APPURTENANCES IN ACCORDANCE WITH THE 
MANUFACTURER'S WRITTEN INSTRUCTIONS. SUBMIT A 
COPY OF THESE TO THE ENGINEER FOR THEIR RECORDS. 

MEASUREMENT AND PA YMENT: 

PA Yi'vJENT FOR A CCEPTED QUANTITIES OF FIRE 
RESISTANT COA TING S YSTEM ON TUNNEL CEJUNG, 
COMPLETE IN PLA CE, SHALL BE MADE A T  THE CONTRACT 
PRICE BID PER SQUARE FOOT FOR I TEM 530 - SPECIAL -
STRUCTURE,. MISC. : FIRE RESISTANT COA TING SYSTEM 
CEILING INSTALLA TION. THIS SHALL INCLUDE ALL 
NEC.ESSAR Y  TOO� LABOR, MA TERIALS AND EQUIPMENT 
NECESSAR Y  TO COMPLETE THIS I TEM OF WORK A S  
DESCRIBED AND TO THE SA TISFACTION OF THE 
ENGINEER. 

PA YMENT FOR A CCEPTED QUANTITIES OF FIRE 
RESISTANT COA TING S YSTEM ON TUNNEL WALLS, 
COMPLETE IN PLACE, SHALL BE MADE A T  THE CONTRACT 
PRICE BID PER SQUARE FOOT FOR ITEM 530 - SPECIAL -
STRUCTUR� MISC. : FIRE RESISTANT COA TING SYSTEM, 
WALL INSTALLA TION. THIS SHALL INCLUDE ALL 
NECESSAR Y  TOOLS, LABOR, MA TERIALS AND EQUIPMENT 
NECESSAR Y  TO COMPLETE THIS I TEM OF WORK AS 
DESCRIBED AND TO THE SA TISFA CTION OF THE 
ENGINEER. 

ITEM 530 - SPECJAL - STRUCTURE MISC. : EMERGENCY 
ACCESS HATr:H: 

DESCRIPTION: 

THIS WORK SHALL INCLUDE INSTALLING PERSONNEL 
A CCESS HA TCH DOORS, FRAMES, HARDWARE, 
ANCHORAGES, AND APPUR TENANCES AS SHOWN IN THE 
PLANS AND HEREIN SPECIFIED. 

MA TERIALS: 

A CCESS HA TCH SHALL BE MODEL JD-2ALH20, ALUMINUM 
MILL FINISH WITH TYPE 31 6 STAINLESS STEEL 
HARD WARE, AS MANUFACTURED B Y.· 

THE BILCO COMPANY 
P. 0. BOX 1203 
NEW HA VEN, CT 06505 
PHONE: (203) 934-6363 
WWW.BI LCO. COM 

OR APPR O VED EQUAL. 

SUBMITTALS: 

PROVIDE SHOP DRA WINGS IN ACCORDANCE WITH 
CONSmUCTION AND MA TERIALS SPECIFICA TION 501 . 04. 

INSTALLA TION: 

INSTALL ACCESS HA TCHES, HARDWARE, AND OTHER 
APPUR TENANCES IN ACCORDANCE WITH THE 
MANUFACTURER 'S WRITTEN INSTRUCTIONS. SUBMIT A 
COPY OF THESE TO THE ENGINEER FOR THEIR RECORDS. 

MEASUREMENT AND PA YMENT: 

PA YMENT FOR ACCEPTED QUANTITIES OF PERSONNEL 
ACCESS HA TCH, COMPLETE IN PLACE, SHALL BE MADE A T  
THE CONTRACT PRICE BID EtJ.CH FOR I TEM 530 SPEL7AL 
- STRUCTURE, MISC. : EMERGENCY ACCESS HA TCH. THIS 
SHALL INCLUDE ALL NECESSAR Y TOOLS, LABOR, 
MA TERIALS AND EQUIPMENT NECESSAR Y TO COMPLETE 
THIS ITEM OF WORK AS DESCRIBED AND TO THE 
SA TISFACTION OF THE ENGINEER. 

ITEM 530 - SPECIAL - STRUCTURE. MISC. : EQUIPMENT 
ACCESS HAm-! 

DESL"RIPTION: 

THIS WORK SHALL INCLUDE INSTALliNG EQUIPMENT 
ACCESS HA TCH, WA TERPROOFING SEAL, HARD WARE, 
AND APPUR TENANCES AS SHOWN IN THE PLANS AND 
HEREIN SPECIFIED. 

MA TERIALS: 

CONCRETE FOR A CCESS HA TCH SHALL BE PRECAST,. 
CLASS QC1 COMPRESSI VE smENGTH 4. 0 KSI, PER 
C&MS 499. 

STEEL APPUR TENANCES SHALL BE ASTM A 36 - YIELD 
STRENGTH 36 KSI, A ND FABRICA TED PER "LEVEL UF" PER 
C&MS 513. 

SUBMITTALS: 

PROVIDE SHOP DRA WINGS IN A CCORDANCE WITH 
CONSTRUCTION AND MA TERIALS SPECIFICA TION 501. 04. 

MEASUREMENT AND PA YMENT: 

PA YMENT FOR ACCEPTED QUANTITIES OF EQUIPMENT 
ACCESS HA TCH, COMPLETE IN PLACE, SHALL BE MADE A T  
THE CONTRACT PRICE BID EtJ.CH FOR I TEM 530 - SPECIAL 
- STRUCTURE, MISC. : EQUIPMENT A CCESS HA TCH. THIS 
SHALL INCLUDE ALL NECESSAR Y TOOLS, LABOR, 
MA TERIALS AND EQUIPMENT NECESSAR Y TO COMPLETE 
THIS ITEM OF WORK AS DESCRIBED AND TO THE 
SA TISFACTION OF THE ENGINEER. 
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MA TERIALS: 

PRO VIDE STRIP APPLIED EXPANDING WA TERSTOP 
COMPRISED OF BENTONITE CLA Y,. HYDROPHILIC 
POL YMERS, AND BUTYL RUBBER. S WELLSTOP, AS 
MANUFACTURED B Y: 

GREENSTREAJ<.� INC. 
3400 TREE COURT INDUSTRIAL BL VD., 
ST LOUIS, MO 63122, 
PHONE: 800-325-9400, FAX: 800-551 -5145. 
WWW. GREENSTREAK. COM 

OR APPROVED EQUAL 

SUBMITTALS: 

PROVIDE SHOP DRA WINGS IN ACCORDANCE WITH 
CONSTRUCTION AND MA TERIALS SPECIFICA TION 501 . 04. 

INSTALLA TION: 

INSTALL STRIP APPLIED EXPANDING WA TERSTOP IN 
ACCORDANCE WITH THE MANUFACTURER 'S WRITTEN 
INSTRUCTIONS. SUBMIT A COPY OF THESE TO THE 
ENGINEER FOR THEIR RECORDS. 

CONTRACTOR SHALL COORDINA TE THE WA TERSTOP 
INSTALLA TION AND CONCRETE PLACING OPERA TJONS SO 
THA T THE WA TERSTOP SHALL REMAIN PROPERL Y IN 
PLA CE 

MEASUREMENT AND PA YMENT: 

PA YMENT FOR ACCEPTED QUANTITIES OF BENTONITE 
WA TERSTOP_ COMPLETE IN PLACE_ SHALL BE MADE A T  
THE CONTRACT PRICE BID PER LINEAR FOOT (LF) FOR 
ITEM 530 - SPECIAL - STRUCTURE, MISC. : BENTONITE 
WA TERSTOP. THIS SHALL INCLUDE ALL NECESSAR Y 
TOOLS, LABOR, MA TERIALS AND EQUIPMENT NECESSAR Y  
TO COMPLETE THIS ITEM OF WORK AS DESCRIBED AND 
TO THE SA TISFACTION OF THE ENGINEER. 

ITEM 530 - SPECIAL - STRUCTURE. MISC. : GROUT: 

DESCRIPTION: 

THIS WORK SHALL INCLUDE INSTALLING GROUT UNDER 
BASEPLA TES AND ABOVE LINTELS AND COLUMN AS 
SHOWN IN THE PLANS AND HEREIN SPECIFIED. 

MA TERIALS: 

PROVIDE GROUT IN ACCORDANCE WITH ODOT MA TERIAL 
SPECIFICA TION 705.2 2 AND AS MODIFIED BELOW 

SUBMITTALS: 

PROVIDE SHOP DRA WINGS IN ACCORDANCE WITH 
CONSTRUCTION AND MA TERIALS SPECIFICA TION 501 . 04. 

STRU CTU RE G E N E RAL N OTES 
INSTALLA TION: 

INSTALL GROUT IN ACCORDANCE WITH THE 
MANUFACTURER 'S WRITTEN INSTRUCTIONS. SUBMIT A 
COPY OF THESE TO THE ENGINEER FOR THEIR RECORDS. 

ADJUST FLUIDITY TO ALLOW FOR PLACEMENT AS 
POURABLE, PUMPABLE OR DRY/DAMP PACK AS 
APPROPRIA TE FOR THE INSTALLA TION. 

MEASUREMENT AND PA YMENT: 

PA YMENT FOR A CCEPTED Q.JANTITJES OF GROUT, 
COMPLETE IN PLA CE, SHALL BE MADE A T  THE CONTRA CT 
PRICE BID PER CUBIC FEET (CF) FOR I TEM 530 - SPECIAL 
- STRUCTURE, MISC : GROUT. THIS SHALL INCLUDE ALL 
NECESSAR Y TOOLS, LABOR, MA TERIALS AND EQ.JIPMENT 
NECESSAR Y TO COMPLETE THIS ITEM OF WORK AS 
DESCRIBED AND TO THE SA TISFACTION OF THE 
ENGINEER. 

ITEM 530 - SPECIAL - STRUCTURE MISC.: FIBER 
REINFORCED POLYMER fFRPJ SYSTEM: 

DESCRIPTION: 

THIS WORK SHALL INCLUDE INSTALLING EXTERNALL Y 
BONDED FIBER REINFORCED POL YMER (FRP) COMPOSITE 
S YSTEM 

SCOPE: 

GENERALL Y, THE FRP WRAP WILL BE INSTALLED ON THE 
EXISTING CONCRETE WALLS WI TH ENLARGED OPENINGS 
AS NOTED IN THE PLANS. 

MA TERIALS: 

FRP MA TERIALS SHALL HA VE A CURRENT INTERNA TIONAL 
CODE COUNCIL (ICC) EVALUA 770N SER VICE REPOR T 
COMPLIANT WITH THE 2006 INTERNA TIONAL BUILDING 
CODE (IBC}. MA TERIALS MUST PROVIDE STRUCTURAL 
AND DURABILITY TESTING DEFINED IN ICC A C  725. TO 
BE AN APPROVED EQUAL THE INSTALLER MUST PROVIDE 
A HISTOR Y OF A MINIMUM OF 50 INSTALLA TIONS 
COMPLETED IN THE LAST 5 YEARS, DURABILITY TESTING_ 
DESIGN EQUIVALEBNCE TO THE SPECIFIED SYSTEM AND 
ALL PROPOSED MA TERIAL DA TA. POL VESTER OR OTHER 
RESINS WILL NOT BE ALLOWED AS A SUBSTITUTE FOR 
EPOXY RESINS. 

SUPPL Y FRP WRAP SYSTEMS THA T MEET OR EXCEED THE 
PROPER TIES OF THE FOLLOWING: 

PRODUCT: 7YFO FIBR WRAP SCH-41 COMPOSITE 
SYSTEMS 
MANUFACTURER: FYFE CO, LLC 
8380 MIRALANI DRI VE 
SAN DIEGO, CALIFORNIA 
92126 USA 
TEL: 858. 642. 0694 

OR APPROVED EQUAL 

PRO VIDE MANUFACTURER 'S WRITTEN CER TIFICA TION 
THA T SELECTED PRODUCTS, SYSTEMS, AND 
INSTALLA TION PROCEDURES COMPL Y WITH ICC A C1 25, 
AND A CI 440.2R-08. 

COMPOSITE FRP PROPER TIES 
PROPER TY DESIGN VAL UE 

UL TIMA TE 121, 000 PSI 
TENSILE 
STRENGTH 
ELONGA TION A T  0. 85% 
BREAK 
TENSILE 1 1 . 9X1 if PSI 
MODULUS 
COEFFICIENT OF 3. 6 PPM/DEG F 
THERMAL 
EXPANSION 

EPOXY MA TERIAL PROPER TIES 
PROPER TY DESIGN VALUE 

TENSILE 
STRENGTH 
TENSILE 
MODULUS 
ELONGA TION 
PERCENT 

1 0, 500 PSI 

461, 000 PSI 

5% 

SURFA CE PREPARA TION 

ASTM TEST 
METHOD 
D3039 

D3039 

D3039 

D696 

ASTM TEST 
METHOD 
D638 7YPE 1 

D638 TYPE 1 

D638 TYPE 1 

THE SURFACES SHALL BE CLEAN AND FREE OF FINS, 
DEPRESSIONS, OR OTHER CONDITIONS THA T MA Y 
AFFECT THE INTENDED PERFORMANCE OF THE FRP 
S YSTEM. CORNERS PERPENDICULAR TO THE STRONG 
FIBER DIRECTION SHALL BE ROUNDED TO A MINIMUM 
RADIUS OF -% ': THE CER TIFIED AND EXPERIENCED 
INSTALLER RESPONSIBLE SHALL VERIFY THA T ALL 
REQUIRED SURFACE PREPARA TION HAS BEEN 
COMPLETED PROPERL Y AND THA T THE FRP S YSTEM IS 
CLEARED FOR INSTALLA TION. 

SUBMITTALS: 

PROVIDE SHOP DRA WINGS IN A CCORDANCE WITH 
CONSTRUC770N AND MA TERIALS SPECIFICA TION 501 . 04. 

INSTALLA TION: 

TEMPERA TURES OF THE SUBSTRA TE TO RECEIVE THE FRP 
S YSTEM, TEMPERA TURE OF THE FRP S YSTEM AND THE 
AMBIENT TEMPERA TURE SHALL BE BETWEEN 50° F AND 
9S0 F A T THE TIME OF MIXING THE EPOXY. THE FRP 
S YSTEM SHALL BE APPLIED WHEN THE RELA TIVE 
HUMIDITY IS LESS THAN 85% AND THE SUBSTRA TE 
TEMPERA TURE IS MORE THAN SO ABOVE THE DEW 
POINT.APPLICA TIONS OF THE FRP SHALL BEGIN WITHIN 
ONE HOUR OF MIXING THE EPOXY. 

THE MANUFACTURER SHALL DESIGNA TE THE PROPER 
MIXING PROCEDURE FOR THE EPOXY RESINS. 

APPL Y A PRIMER COA TING OF EPOXY RESIN TO THE 
SURFA CES OF THE SUBSm4 TE TO RECEIVE THE FRP 
SYSTEM. SA TURA TE THE FIBER IN A DOCUMENTED 
SUCCESSFUL MIWNER THA T ENSURES FULL 
SA TURA TIONOF THE FIBER PRIOR TO THE INSTALLA TION 
OF THE FRP. STAURA TION OF THE FIBER IN PLACE IS 
NOT ALLOWED. 

APPL Y THE FRP TO THE PREPARED AND PRIMERED 
SUBSTRA TE USING METHODS THA T ENSURE A UNIFORM 
TENSILE FORCE OF THE WIDTH OF THE SA TURA TED FRP. 
STRONG FIBERS SHALL NOT DEVIA TE FROM THE 
INTENDED FIBER DIRECTION B Y  MORE THAN Y2 "  PER 1 2 " 
OF LENGTH OF FRP. INSPECTION OF THE INSTALLED FRP 
SHALL BE COMPLETED PRIOR TO THE CURING OF THE FRP 
TO ENSURE THA T ALL EDGES, SEAMS, AND OTHER AREAS 

ARE PROPERL Y ADHERED. DURING THIS INSPECTION 
PROCESS, RELEASING OF ENTRf¥JPED AIR AND OTHER 
IDENTIFIED DEFICIENCIES SHALL BE ADDRESSED. 

AFTER THE FRP SYSTEM HAS BEEN INSTALLED, USE 
THICKENED EPOXY TO DETAIL ALL EDGES AND SEAMS TO 
PROVIDE A SMOOTH FINISH. APPL Y A FIN4L LA YER OF 
EPOXY TO THE INSTALLED FRP S YSTEM FOR 
PROTECT ION. 

MEASUREMENT AND PA YMENT: 

PA YMENT FOR ACCEPTED QUANTITIES OF FIBER 
REINFORCED POL YMER (FRP) S YSTEM, COMPLETE IN 
PLACE, SHALL BE MADE A T  THE CONTRA CT PRICE BID 
PER SQUARE FOOT FOR ITEM 530 - SPECIAL -
STRUCTURE, MISC. : FIBER REINFORCED POL YMER (FRP) 
SYSTEM. THIS SHALL INCLUDE ALL NECESSAR Y  TOOLS, 
LABOR, MA TERIALS AND EQUIPMENT NECESSARY TO 
COMPLETE THIS ITEM OF WORK AS DESCRIBED AND TO 
THE SA TISFACTION OF THE ENGINEER. 

ITEM 530 - SPECIAL - STRUCTURE. MISC.: 
WATERPROOFING INCIDENTAlS 

DESCRIPTION: 

THIS WORK SHALL INCLUDE INSTALLING PROTECTION 
BOARD O VER TYPE 2 WA TERPROOFING MEMBRANE, 
TERMINA TION BARS, AND REMEDIAL GROUT PIPES AND 
GROUT POR TS. 

MA TERIALS: 

PROTECTION BOARD 

ASPHAL T IMPREGNA TED REINFORCED MA T 
MANUFACTURED IN ACCORDN4C E WITH ASTM D6506 
AND COMPA TIBLE WITH THE WA TERPR OOFING 
MEMBRANE TO BE INSTALLED. THICKNESS AS PER 
MANUFACTURER 5 RECOMMENDA TION. 
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TEMRINA TION BAR 

HIGH STRENGTH, PLASTIC COMPOSITE STRIP DESIGNED 
TO SUPPOR T WA TERPROOFING MEMBRANE SYSTEMS A T  
THEIR TERMINA TION POINT. TERMINA TION BAR SHALL 
HA VE PRE-DRILLED HOLES FOR EASY INSTALLA TION AND 
BE COMPA TIBLE WITH THE MEMBRANE SYSTEM TO BE 
INSTALLED. 

REMEDIAL GROUT PIPE AND GROUT PORTS 

REMEDIAL GROUTING PIPES: % INCH NOMINAL PIPE SIZE 
POL YVINYL CHLORIDE (PVC} PIPE SCHEDULE 40; ASTM 
D1 78� PROVIDED WITH INSIDE THRE!J.D A ND 
REMO VABLE PLUG. 

MEASUREMENT AND PA YMENT: 

PA YMENT FOR A CCEPTED QUANTITIES OF PROTECTION 
BOARD, COMPLETE IN PLACE, SHALL BE MADE A T  THE 
CONTRACT L UMP SUM BID PRICE FOR ITEM 530 -
SPECIAL - STRUCTURE, MISC. : WA TERPROOFING 
INCIDENTALS. THIS SHALL INCLUDE ALL NECESSAR Y 
TOOLS, LABOR, MA TERIALS AND EQUIPMENT NECESSAR Y  
TO COMPLETE THIS ITEM OF WORK AS DESCRIBED AND 
TO THE SA TISFACTION OF THE ENGINEER. 

RE/foFORCEMENT COIICR AND SPACING: 

MINIMUM CLEAR COVER TO REINFORCING BARS SHALL 
BE PER THE FOLLOWING TABLE, UNLESS NOTED: 

- CONCRETE CAST A GAINST AND PERMANENTL Y 
EXPOSED TO GROUND: 3 INCHES 

- ALL OTHER CASES: 2 INCHES 

CLE!J.R HORIZONTA L  DISTANCE BETVVEEN BARS IN A 
LA YER, INCLUDING THE PRESENCE OF LAP-SPLICES, 
SHALL NOT BE LESS THAN THE LESSER OF- 1 .  5 BAR 
DIAMETERS OR 1 n INCHES. 

CLE!J.R VER TIC!J.L DISTANCE BETWEEN LA YERS, 
INCLUDING THE PRESENCE OF LAP-SPLICES, SHALL NOT 
BE LESS THAN 1 ". 

ALL SPLICES SHALL BE IN A CCORDANCE WITH A CI 31 8 -
LA TEST EDITION. UNLESS OTHER WISE NOTED SPLICES 
SHALL BE CLASS B. 
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REINFORCING DEVELOPMENT f ND SPLICE LENGTHS @��� <! o => _j  
#7 #8 #9 #1 0 #11 I � V> U  

SPLICE HORIZONTAL BARS 7'-8 "  8 '--9 " 9 '--1 0 " 1 1  '--2 " I L ENGTH WITH 1 2 "  OR MORE 
OF CONCRETE 
BELOW 
OTHERS 6 '-9" 7'--9 " 8 '--9 " 9 '--1 0 "  1 1  '-- 0 "  

� 
::::: 

DEVELOPMENT HORIZONTAL BARS 6 '-0 " 6 '--9 " 7'--7" 8 '--7" � 0 
<>: N co 

L ENGTH WITH 12 " 0R MORE 
0 '-.  r-

9 L() 
c.D 

OF CONCRETE 0 
BEL O W  

0 ;:;::; � Si  
OTHERS 5'-3" 6 '--0 " 6 '--9 " 7'--7" 8 '-5" � :2  
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ITEM 503 - COFFERDAMS AND EXC4VA TION BRACING. AS INSTALL INSTRUMENTA TION AS SHOWN ON THE PLANS WILL BE PERMITTED FOR SHAFTS RE-DRI LLED WHEN THE TIMBER LAGGING SHALL BE ROUGH CUT FULL SIZE WITH 
� Ld  .. 
f- > o D O w 0 z  

PER PLAN AND OB TAIN BASELINE READINGS PRIOR TO INLINE FLOWMETER INDICA TES THE INITIAL LSM A MINIMUM ALLOWABLE BENDING S TRESS OF 1,350 PSI :::t d N :5  
EXCLI VA TION AND SUPPOR T OF EXCA VA TION VOLUME WAS LESS THAN THE THEORETICAL VOLUME. AND A N  ALLOWABLE HORIZONTAL SHEAR STRESS OF 1 75 @��� <! o => _j  

DESCRIPTION: INSTAL LA 770N. PSI. I � V> U  

WHEN UTILIZING A CFA INSTALLA TION METHODr I THIS ITEM SHALL INCLUDE ALL WORK NECESSAR Y TO EXCLI VA TE FOR REINFORCED CONCRETE TOPPING SLAB PRO VIDE TESTING OF THE GROUT MIX SAMPLES B YAN TIEBACKS: 
INSTALL EXCA VA TION BRACING AS REQUIRED TO ABOVE EXISTING TUNNEL UNITS 1 7  AND 1 8. SLOPE BACK INDEPENDENT TESTING LAB. QUALITY CONTR OL CUBES 
CONSTRUCT NEW WORK IN THE EXCA VA TION. THIS EXCA VA TION A T  1 . 5  HORIZONTAL TO 1. 0 VER TICLIL. OR 3 "X6 " (OR LARGER) CYLINDERS ARE TIEBACKS SHALL BE INSTALLED IN ACCORDANCE WITH � 
WORK SHALL ALSO INCLUDE GEOTECHNICAL A CCEPTABLE. THE DEPAR TMENT WILL OBTAIN 3 "X6 " ODOT SUPPLEMENTAL SPECIFICA TION 866. ::::: 
MONITORING AND REPOR TING TO THE ENGINEER. MA TERIALS: CYLINDERS FOR EVER Y 5TH SET OF CUBES OR � 0 

<>: N co 

C YLINDERS A S  QUA LITY' ASSURANCE SAMPLES. THE PERFORMANCE TEST 5 PERCENT OF TIEBACKS A T  EACH 
0 '-.  r--

9 L() 
c.D 

TEMPORAR Y SUPPORT OF EXCA VA TION: SOLDIER PILES: COST FOR PRO VIDING CUBE SAMPLES AND TESTING IS TIEBACK LEVEL A T  LOCA TIONS SELECTED 8 Y THE 0 
INCIDENTAL TO THE DRILLED SHAFT COST. ENGINEER. ALL OTHER TIEBA CKS SHALL BE PROOF 

0 ;:::) � Si  
THE DESIGN SHOWN ON THE PLANS FOR TEMPORAR Y  STEEL H-PILES - A STM A 572 - YIELD STRENGTH 50 KSI TESTED. TESTING SHALL BE IN CONFORMANCE WITH THE � :2  SUPPOR T OF EXCA VA TION IS ONE RBJRESENTA TI VE THE CONTRA CTOR PROPOSING TO UTILIZE CFA METHODS RECOMMENDA TIONS OF THE POST TENSIONING 
DESIGN THA T MA Y BE USED TO CONSTRUCT THE INSTALLA TION: OF DRILLED SHAFT INSTALLA 770N MUST BE ODOT INSTITUTE (P77} TO 1 33% OF DESIGN L OAD. 71EBACKS 
PROJECT; FOLLOWING THE SUGGESTED CONSTRUCTION PREQUALIFIED AND HA VE DEMONSTRA TED 5 PREVIOUS TO BE L OCKED-OFF TO 1 00 %  OF DESIGN L OAD AFTER � (/)  <( :::2: 
SEQUENCE IDENTIFIED. THE CONTRACTOR MA Y STEEL SOLDIER PILES ILL USTRA TED IN THE PLAN PROJECTS IN WHICH CONTINUOUS FLIGHT A UGERS TESTING. 2§ --:l  
CONSTRUCT THE DESIGN SHOWN ON THE PLANS OR SHORING DESIGN SHALL BE FURNISHED AND IN WERE SUCCESSFULL Y  UTILIZED FOR SOLDIER PILE 
PREPARE AN AL TERNA TE DESIGN TO SUPPOR T THE A CCORDANCE WITH THE GUIDELINES OF ITEM 524 - INSTALLA TION. INCLUDE THE PREVIOUS PROJECT ALL TIEBACKS SHALL REMAIN WITHIN THE RIGHT-OF- 0 

� C)  LL 
EXCLI VA TIONS. IF CONSTRUCTING AN AL TERNA TE DRILLED SHAFTS. AN A CCEPTABLE A L TERNA TI VE INFORMA TION_ L OCLI TION� YEAR AND REFERENCE WA Y FOR THE PROJECT OR EXISTING PUBLIC RIGHT -DF- � w r-

� o_  OJ 
DESIGN FOR TEMPORAR Y SUPPORT OF EXCLI VA 770N, INSTALLA 770N METHOD FOR THE SOLDIER BEAMS IS THE CONTACT WITH THE CFA INSTA LLA TION PLAN. WA Y. 
PREPARE AND PROVIDE PLANS IN A CCORDANCE WITH USE OF A CONTINUOUS FLIGHT A UGERS {CFA}. DRI VING 
C&MS 501 . 05. THE DEPAR TMENT WILL PA Y FOR THE OR VIBRA TING PILES IS PROHIBITED. PA YMENT FOR THE CFA METHOD OF INSTALLA TION WILL MUDMA T: 
TEMPORAR Y SUPPORT OF EXCLI VA TJON A T  THE BE AN A L TERNA TI VE TO CONVENTIONAL DRILLED SHAFT. 
CONTRACT L UMP SUM PRICE FOR COFFERDAMS AND THE FOLLOWING IS REQUIRED OF THE CONTRACTOR MUDMA TS SHALL BE IN A CCORDANCE WITH C&MS ITEM 
EXCLI VA TION BRA CING, AS PER PLAN. NO ADDITIONAL WHEN USING CFA INSTALLA TION MEANS IN THE THE CONTRACTOR SHALL MONITOR THE VERTICAL 51 1 AND SHALL HA VE A COMPRESSI VE STRENGTH OF 
PA YMENT WILL BE MLJ,DE FOR PROVIDING AN AL TERNA TE TEMPORAR Y  SHORING SYSTEM: PLUMBNESS OF THE SOLDIER PILES A T  25 FT INTER VALS 2r 000 PSI. 
DESIGN. FOLLOWING THE COMPLETE INSTALLA TION OF THE OF 

THE CONTRACTOR SH�LL SUBMIT THE CFA THE TIMBER LAGGING. THE PLUMBNESS SHOULD BE MEASUREMENT AND PA YMENT: 
THE DESIGN SHCWN FOR THE TEMPORAR Y  SUPPOR T OF INSTALLA TION PLAN IN LIEU OF THE DRILLED SHAFT MEASURED FROM THE TOP OF THE SOLDIER PILE TO THE r-

EXC4 VA TION IS BA SED ON THE CONSTRUCTION INSTALLA TION. THE CFA INSTALLA TION PLAN SHALL BOTTOM OF THE LA GGING. CONSTRUCTION OF THE NEW PA YMENT FOR ACCEPTED QUANTITIESr COMPLETE IN u_ 
0 � 

SEQUENCE SHCWN ON SHEETl 16 /296I AND AN ASSUMED INCLUDE THE PRO VISIONS OUTLINED IN ITEM FA CILITY SHALL NOT COMMENCE UNTIL THE WALL PLACE; SHALL BE MADE A T  THE CONTRACT PRICE BID er:: 

r-
<( 

SURCHARGE L OADING OF 250 PSF ADJACENT TO THE 524. WITH THE USE OF CFA METHODS, THE ENTIRE DEFLECTION HAS STABILIZED TO BE LESS THAN 1/8 "A T  LUMP SUM FOR ITEM 503 - COFFERDAMS AND D... 

EXCA VA TION. THE CONTRACTOR IS RESPONSIBLE FOR DRILLED SHAFT EXCA VA TION FROM THE DESIGN TIP ALL MONITORING POINTS. PROVIDE WEEKL Y READINGS EXCLI VA TION BRA CING, AS PER PLAN. THIS SHALL 
V> � w 
LLJ f"") __J 
I- � r-

ENSURING CONSTR UCTION SURCHARGE L OADS ELEVA TION TO THE GROUND ELEVA TION A T  THE TIME OF TO THE ENGINEER AND DISTRICT GEOTECHNICLIL INCLUDE ALL NECESSA R Y  TOOLS, LABORr MA TERIALS o >-
0 I __J  

ADJACENT TO THE EXOl VA TION DO NOT EXCEED AN DRILLING IS TO BE BACKFILLED WITH LOW STRENGTH ENGINEER FOR REVIEW. THE READING SHALL BE AND EQUIPMENT NECESSAR Y  TO COMPLETE THIS ITEM z r= er:: 
EQUIVALENT TO 250 PS0 OR OTHER WISE SHALL MA TERIAL (LSM). SUMMARIZED INA TABLE PRO VIDING THE L OC4 TION OF OF WORK AS DESCRIBED AND TO THE SA TISFACTION OF 

I W 
_J :::i: o 
<t <:! Z  

REDESIGN THE SUPPORT OF EXCA VA TION S YS TEM TO THE MONITORING POINT (SOLDIER PILE NUMBER), THE ENGINEER. 0:: I :=>  
SUIT ITS MEANS AND METHODS. THE CONTINUOUS FLIGHT A UGERS MUST BE HOLLOW, MEASURED COORDINA TES A T  THE BASE OF THE WALLr LLJ " __j  

z O w  
AND CONTINUOUS TO INDUCE PLACEMENT OF THE LSM MEASURED COORDINA TES A T  THE TOP OF THE WALL, LLJ z z. 

(!) w z 
THE SUPPOR T OF EXCA VA TION PLANS DO NOT A DDRESS UNDER PRESSURE A T  THE BOTTOM OF THE DRILLED AND THE CALCULA TED WALL DEFLECTION ALONG THE C) =>  

LLJ o r-
SAFETY ISSUES RELA TED TO THE INSTALLA TION OF EXCA VA TION. SOLDIER PILE LENGTH. 0:: ,_, w  o:: __� 
SUPPOR T SYSTEMS OR EXCA VA TION. THE CONTRACTOR 

:::::> OJ r-I- >-
SHALL BE RESPONSIBLE FOR SITE SAFETY AND PROVIDE ONCE THE DESIGN SHAFT 77P ELEVA TION IS REACHED, LOW STRENGTH MA TERIAL (LSM): u __J 

:::::> 
A SAFETY PLAN CONFORMING TO OSHA STA NDARDS. PLACE THE LSM TO THE ELEVA TIONS SHOWN IN THE 0:: ;::::: 

PROJECT PLANS B Y  PUMPING. A MINIMUM 5 FT. OF LOW STRENGTH MA TERIAL (LSM), CONCRETE, OR GROUT 
I- J_, 
V> 

DETAILS AND DIMENSIONS SHOWN ON THESE PLANS PRESSURE HEAD MUST BE MAINTAINED DURING IN CFA APPLIOl TIONS� FOR BACKFILLING OF DRILLED 
PER TAINING TO EXIS77NG U77LI77ES AND STRUCTURES CASTING OF THE SHAFT. PROVIDE A CLILIBRA TEDr PILES SHALL EE FLOWABLE FILL PER C&MS I TEM 613 
HA VE BEEN OB TAINED FROM EXISTING A VAILABLE A UTOMA TED INLINE MONITORING S YSTEM TO DOCUMENT WITH A COMPRESSNE STRENGTH BETWEEN 50 PSI AND 
REFERENCE MA TERIALS, FIELD OBSER VA TIONS AND THE QUANTITY OF GROUT/LSM PLACED IN THE DRILLED 1 50 PSI A T28 DA YS 
MEASUREMENTS. WHERE EXISTING UTILITY EXC4 VA T/ON. SUBMIT THE FLOWMETER I 
INFORMA TION COULD NOT BE VERIFIED, INFORMA TION DOCUMENTA TION FOR EA CH DRILLED SHAFT TO THE TIMBER LAGGING: 
SHOWN IS INDICA TI VE OF COMMONL Y USED ENGINEER THE DA Y AFTER SHAFT CLISTING. 
INSTALLA TION PRACTICE. LA GGING SHALL BE HARDWOOD 77MBER WITH NOMINAL 

IMMEDIA TEL Y RE-DRILL ANY SHAFT (DO NOT PLA CE THICKNESS AS SHOWN IN THE PLANS. LAGGING 
THE CONTRACTOR SHALL VERIFY AND COORDINA TE ALL SOLDIER BEAM) IN WHICH THE AMOUNT OF LSM SHOULD BE PLA CED IN A TOP DOWN MANNER AS 

DIMENSIONS AND CHECK FOR CLE4RANCES PRIOR TO UTILIZED IS LESS THAN THE THEORETICAL VOLUME. EXCA VA TION PROCEEDS DOWNWARD. A T  NO TIME ..... co M <0 
STA R T  OF WORK. ACTUAL FIELD CONDITIONS MA Y SHOULD MORE THAN 3 FEET OF UNSUPPOR TED ,.. C\1 ..... 
REQUIRE MODIF!CA TIONS TO THE CONSTRUCTION PROVIDE PROOF OF INLINE FL OWMETER CLILIBRA TION EXCA VA TION BE PERMITTED. REDUCE THE 0 co 

I 

DETAILS SHOWN CONFLICTS BETWEEN ACTUAL WITH THE CFA INSTALLA TION PLAN. THE INLINE FLOW UNSUPPOR TED HEIGHT A S  NECESSAR Y  TO PREVENT ,... 
CONDITIONS AND DETAILS SHCWN SHALL BE BROUGHT METER MUST HA VE BEEN CLIUBRA TED B Y  AN CA VING AND SLOUGHING OF THE SOILS BETWEEN THE """ 0 

I z 
TO THE A TTENTION OF THE ENGINEER. INDEPENDENT THIRD PAR TY  WITHIN 12 MONTHS OF THE SOLDIER PILES. PROVIDE 7ft. II TO Y2 11 HORIZONTAL JOINT ::2 

CFA CONSTRUCTION DA TE. THE COST OF THE IN LINE SPACING BETWEEN THE BOARDS TO PERMIT DRAINAGE. <C c 
MONITORING SYSTEM IS INCIDENTAL TO THE COST OF :I: c. 
THE DRILLED SHAFT. NO ADDITIONAL COMPENSA TION 
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lTEH 530 - SPECIAL - S1BliC1VR6, HlSC.: REPlACE 
BTST7NG EXT8l[QB MET-4L DOOR - Bt'T811D/l. DOOR 

SIEEJ, 

DESCRIPTION: 

THIS WORK SHALL INCLUDE REMOVAL OF EXISTING 
DOOR AND FRAME AND INSTALLING METAL DOORS, 
FRAMES, HINGES, HANDLES, OTHER HARDWARE, 
LOCKSETS AS SCHEDULED, AND APPURTENANCES AS 
SHOWN IN THE PLANS AND HEREIN SPECIFIED. 

MATERIALS: 

DOORS SHALL BE HOLLOW STEEL PER ANSI/SDI A250.8-
2003 (R2008) -LEVEL 3, MODEL 2 FULL FLUSH_ PRIMED 
AND PAINTED. FINISH COLOR SHALL BE 595B-36628, 
GREY, IN ACCORDANCE WITH FEDERAL STANDARD 
NUMBER595. 

FRAMES SHALL BE STEEL PER ANSI/SO! A250.8-2003 
(R2008) - TO MATCH DOORS, AND PRIMED AND 
PAINTED. FINISH COLOR SHALL BE AS ABOVE. 

DOORS, FRAMES, AND HARDWARE SHALL BE FIRE RATED 
AS A SYSTEM FOR ONE AND A HALF HOURS PER NFPA 101 
&NFPA 502. 

DOOR HARDWARE SHALL BE STEEL AND GALVANIZED. 

HARDWARE: ANSI A156 STANDARD -GRADE TO MATCH 
DOORS 

HINGES: FULL MORTISED; MINIMUM THREE HINGES 
LOCK AND LOCKSETS: MATCH EXISTING 
EXIT DEVICES: CROSS BAR - HARDWARE SET NO. 1 
ONLY 
CYUNDERS: PIN TYPE - KEY TO MATCH EXISTING. 
CLOSERS: ANSI A156.4 MODERN TYPE WITH COVER; 
PROVIDE MANUAL DOOR HOLDER - HARDWARE SET NO. 
20NLY 

SUBMITTALS: 

PROVIDE SHOP ORA WINGS IN ACCORDANCE WITH 
CONSTRUCTION AND MATERIALS SPEC/FICA TION 501.04. 

INSTALLATION: 

DOOR FRAMES SHALL BE SECURELY ANCHORED TO THE 
SUPPORTING WALLS USING COMPATABLE COUNTERSUNK 
MECHANICAL ANCHORS. 

04/21/16 (NEW SHEETJ 

DATE REVISION DESCRIPTION 

STRUCTURE NOTES 

lTEH 530 -SPECIAL - S1BliC1VR6, HISC.: REPLACE 
EKlSTlNG EXTEIUOB. MET)JL DOOR- EXTERIOR DOOR 
STAINLESS STEEL 

DESCRIPTION: 

THIS WORK SHALL INCLUDE REMOVAL OF EXISTING 
DOOR AND FRAME AND INSTALLING METAL DOORS, 
FRAMES, HINGES, HANDLES, OTHER HARDWARE, 
LOCKSETS AS SCHEDULED, AND APPURTENANCES AS 
SHOWN IN THE PLANS AND HEREIN SPECIFIED. 

MATERIALS: 

DOORS SHALL BE HOLLOW STAINLESS STEEL {ASTM 
A240, TYPE 304) PER ANSI/SDI A250.8-2003 (R2008) -
LEVEL 3, MODEL 2 FULL FLUSH. 

FRAMES SHAll BE STAINLESS STEEL (ASTM A240, TYPE 
304} PER ANSI/SO/ A250.8-2003 (R2008) - TO MATCH 
DOORS. 

DOORS, FRAMES, AND HARDWARE SHALL BE RRE RATED 
AS A SYSTEM FOR ONE AND A HALF HOURS PER NFPA 101 
& NFPA 502. 

DOOR HARDWARE SHAll BE STAINLESS STEEL. 

HARDWARE: ANSI A156 STANDARD - GRADE TO MATCH 
DOORS 

HINGES: FUll MORTISED; MINIMUM THREE HINGES 
LOCK AND LOCKSETS: MATCH EXISTING 
EXIT DEVICES: CROSS BAR - HARDWARE SET NO. 1 
ONLY 
CYUNDERS: PIN TYPE - KEY TO MATCH EXISTING. 
aOSERS: ANSI A156.4 MODERN TYPE WITH COVER; 
PROVIDE MANUAL DOOR HOLDER - HARDWARE SET NO. 
20NLY 

SUBMITTALS: 

PROVIDE SHOP DRAWINGS IN ACCORDANCE WITH 
CONSTRUCTION AND MATERIALS SPECIRCATION 501.04. 

INSTALlATION: 

DOOR FRAMES SHAll BE SECURELY ANCHORED TO THE 

SUPPORTING WALLS USING COMPATABLE COUNTERSUNK 
MECHANICAL ANCHORS. 
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ESTIMATED QUANTITIES 
BRIDGE NO . HAM-71 -0134 

I-71  LYTLE TUNNEL U N D ER LYTLE PARK 

� � [;1 �  � ��  � 
I� f1j 

._, 

DESIGNED D R A W N  REVIEWED DATE - DESIGN AGENCY 
KMW JMS MAR 10/20/14 ,� HATCH MOTT MacDONALD 

CHECKED REVISED STRUCTURE F ILE NUMBER � 18013 CLEVELAND PKWY • 
SUITE 200 

BTF 3106578 CLEVELAND, OH 44135 
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ITEM EXTENSIOfV 

530 00200 

530 00200 

530 00600 

530 00600 

530 00600 

530 01300 

530 01300 

690 98000 

690 98000 

690 98000 

690 98000 

690 98000 

690 98000 

690 98400 

690 98400 

690 98400 

690 98400 

690 98400 

690 98400 

690 98400 

690 98400 

TOTAL UNIT 

L UMP 

L UMP 

3, 300 SQ FT 

3, 700 SQ FT 

7 000 SQ FT 
500 FT 
700 FT 

9 EACH 

3 EACH 

2 EACH 
1 2  EACH 
3 EAL� 
1 EACH 

L UMP 

L UMP 

L UMP 

L UMP 

LUMP 

L UMP 

L UMP 

L UMP 

Calc 

ESTIMATED MECHANICAL QUANTITIES HWW 

DESCRIPllON ABUT. PIERS 

SPECIAL - STRUCTURE, MISC. :  DAMPER DOOR SYSTEM 

SPECIAL - STRUCTURE, MISC. : CtJ.RBON MONOXIDE DETECTION SYSTEM 

SPECIAL - STRUCTURE, MISC. : SOUNDPROOFING FOR WALLS 

SPECIAL - STRUCTURE, MISC. : SOUNDPROOFING FOR CEILING 

SPECIAL - STRUCTURE, MISC. : 1 "xl " 14 GAUGE GAL VAN/ZED WELDED WIRE MESH 

SPECIAL - STRUCTURE, MISC. : P 1000 GAL VAN/ZED UN! STRUT WALL MOUNTED 

SPECIAL - STRUCTURE, MISC. : P1000 GAL VANIZED UNISTRUT CEIUNG MOUNTED 

SPECIAL - MISC. : DEMOLITION EXHA UST FANS 

SPECIAL - MISC. : DEMOLITION PLENUM A COUSTIC PANELS 

SPECIAL - MISC. : DEMOLITION PLENUM SOUND A TTENUA TOR S 
SPECIAL - MISC. : DEMOLI TION TUNNEL ISOLA liON D/MPERS 
SPECIAL - MISC. : DEMOLITION PNEUMA TIC CONTROL PIWEL 

SPECIAL - MISC. : DEMOLITION CtJ.RBON MONOXIDE DETECTOR PANEL 

SPECIAL - MISC. : AXIAL FANS 

SPECIAL - MISC. : FAN DUCT WORK TFUWSlllONS 
SPECIAL - MISC. : SOUND A TTENUA TORS 

SPECIAL - MISC. : FAN ISOLA TION DAMPERS 

SPECIAL - MISC. : SOUTHBOUND TUNNEL ISOLA TION D/MPERS 

SPECIAL - MISC. : TESTING, ADJUSTING, AND BALANCING 

SPECIAL - MISC. : PL UMBING SYSTEM 

SPECIAL - MISC. : HVAC S YSTEM 
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L() 

700 10872961 0 c.D 
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0 ;:::) � z 
9 !JTZ296I 111 t.:) 
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� 0.... 
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ITEM 

625 

625 

625 

625 

625 

625 

625 

625 

625 

625 

625 

625 

625 

625 

625 

625 

625 

625 

625 

625 

& 625 
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5/10/16 
DATE 

ES71MA TED ELECTRICAL QlJAN7171ES 
EXTENSION TOTAL UNIT DESCRIPTION 

ELECTRICAL 
25000 6,422 FT CONDUIT_ 3/4'� 725.04 

25100 620 FT CONDUIT, 1'� 725.04 

25300 395 FT CONDUIT, 1-1/2'� 725,04 

25400 1,255 FT CONDUIT, 2'� 725.04 

25404 400 FT CONDUIT, 2-1/2'� 725. 04 

25500 470 FT CONDUIT, 3'� 725.04 

25550 40 FT CONDUIT, 3-1/2'� 725.04 

25600 3,515 FT CONDUIT, 4'� 725.04 

25920 20 FT CONDUIT_ MISC.: 4" PVC MULTI CELL 

29901 4 EACH JUNCTION BOX, AS PER PLAN (NEMA 4X. 30" X 24" X 12") 

29901 4 EACH JUNCTION BOX, AS PER PLAN(NEMA 4X. 16''X 16"X 6") 

34001 1 EACH POWER SERVICE, AS PER PLAN 

98000 3 EACH LIGHTING, MISC.: SOFT STARTER WITH TWO SPEED AND REVERSING CONTACTORS 

98000 1 EACH LIGHTING, MISC.: 480VAC SWITCHGEAR 

98000 3 EACH LIGHTING, MISC.: LV TRANSFORMERS 

98000 1 EACH LIGHTING, MISC.: 30kVA UPS 

98100 180 FT LIGHTING, MISC.: 2 CONDUCTOR, NO. 10 AWG, 1 CONDUCTOR NO. 12G, CIC, FPLR 

98100 2,300 FT LIGHTING, MISC.: 2 CONDUCTOR, NO. 12 A WG, CJC, FPLR 

98100 20 FT LIGHTING, MISC.: 2 CONDUCTOR, NO, 12 A WG, 1/C NO. 12G, CJC, FPLR 

98100 2,025 FT LIGHTING, MISC.. 1 CONDUCTOR, NO 12 AWG TRA V CABLE' LSZH 

98100 10,610 FT LIGHTING, MISC.: 1 CONDUCTOR, NO, 10 AWG TRA V CABLE' LSZH 

98100 1,350 FT LIGHTING, MISC.: 1 PAIR, NO. 16 AWG SHIELDED TRAY CABLE' LSZH 

98100 220 FT LIGHTING, MISC.: 1 CONDUCTOR, 4 PAIR, NO. 16 A WG SHIELDED TRAY CABLE' LSZH 

98100 320 FT LIGHTING, MISC.: 1 CONDUCTOR, 8 PAIR, NO. 16 SHIELDED 'TRAV CABLE' LSZH 

98100 400 FT LIGHTING, MISC.: 1 CONDUCTOR, 12 PAIR, NO. 16 A WG, SHIELDED 'TRAV CABLE' LSZH 

98100 675 FT LIGHTING, MISC: 1 CONDUCTOR, 24 PAIR, NO 16 A WG, SHIELDED 'TRA I' CABLE' LSZH 

98100 250 FT LIGHTING, MISC: 1 CONDUCTOR, 36 PAIR, NO, 16 A WG, SHIELDED 'TRA V CABLE' LSZH 

98100 2,250 FT LIGHTING, MISC: 1 CONDUCTOR, 1-TRIAD NO 16 AWG, SHIELDED 'TRAY CABLE' LSZH 

98100 2,700 FT LIGHTING, MISC: 1 CONDUCTOR, NO BAWG TRAY CABLE' LSZH 

98100 200 FT LIGHTING, MISC.: 1 CONDUCTOR, NO, 8 AWG W/GROUND TRAY CABLE' LSZH 

98100 12,600 FT LIGHTING, MISC · 1 CONDUCTOR, NO 6 AWG TRAY CABLE' LSZH 

98100 1,150 FT LIGHTING, MISC: 1 CONDUCTOR, NO. 6 AWG W/GROUND TRAY CABLE' LSZH 

98100 380 FT LIGHTING, MISC.: 1 CONDUCTOR, NO, 2 AWG W/GROUND TRAV CABLE' LSZH 

98100 30 FT LIGHTING, MISC: 10 CONDUCTOR, NO. 14 AWG, CIC, FPLR 

98100 50 FT LIGHTING, MISC.- 24 CONDUCTOR, SINGLE MODE FIBER OPTIC, LSZH 

98100 3,000 FT LIGHTING, MISC.: 1 CONDUCTOR, NO. 3/0 A WG:, RHW-2, LSZH 

98100 160 FT LIGHTING, MISC.,' 1 CONDUCTOR, NO, 4/0 A WG, RHW-2, LSZH 

98100 5 FT LIGhTING, MISC.: 4 CONDUCTOR, NO. 14 A WG, ClC, FPLR 

98100 100 FT LIGHTING, MISC.. 6 CONDUCTOR, NO. 12 AWG, CIC, FPLR 

98100 5 FT LIGHTING, MISC..- 6 CONDUCTOR, NO, 14 AWG, C!C, FPLR 

98100 3,200 FT LIGHTING, MISC.: 1 CONDUCTOR, 400KCMIL, RHW-21 LSZH 

98100 4,600 FT LIGHTING, MISC.: 1 CONDUCTOR, 500KCMIL, RHW-21 LSZH 

98100 2,400 FT LIGHTING, MISC..- 1 CONDUCTOR, 750KCMIL, RHW-2, LSZH 

98100 300 FT LIGHTING, MISC: 1 CONDUCTOR, NO. 12 AWG, RHVI-2, LSZH 

98100 5,250 FT LIGHTING, MISC.: 1 CONDUCTOR, NO 14 AWG, CIC 

98100 2,700 FT LIGHTING, MISC. , 1 CONDUCTOR, NO BAWG, CIC 

98100 2,700 FT LIGHTING, MISC: 1 CONDUCTOR, NO 6 AWG, CJC 

98100 10 FT LIGHTING, MISC.: 4 CONDUCTOR, NO 12 A WG, 'TRA V CABLE' LSZH 

98100 1,943 FT LIGHTING, MISC.: 1 CONDUCTOR, NO. 14 AWG, RHW-2, LSZH 

98100 2,762 FT LIGHTING, MISC - 1 CONDUCTOR, NO 2 AWG, RHW-2, LSZH 

98100 2,213 FT LIGHTING, MISC.: 1 CONDUCTOR, NO. 1/0 A WG, RHW-2, LSZH 

98100 122 FT LIGHTING, MISC.,' 1 CONDUCTOR, NO. 8 AWG, 'TRAY CABLE' LSZH 

98100 1,330 FT LIGHTING, MISC.,' 2 CONDUCTOR, NO, 16 AWG, BELDEN 1609 

98100 1,987 FT LIGHTING, MISC: 3 CONDUCTOR, NO 14 A WG, 'TRAY CABLE' LSZH 

CABLE CHANGES (RFJ 148, 167) 
REVISION DESCRIPTION 
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ITEM EXTENSION 

1525 98100 

625 98100 

625 98100 

1525 981500 

690 98000 

690 98000 

1590 98400 

690 98400 

690 98400 

690 98400 

690 98400 

625 25000 

625 25100 

625 98100 

625 98100 

625 98100 

690 98000 

690 98000 

690 98000 

690 98000 

690 98000 

690 98000 

690 98000 

690 98400 

625 98000 

625 98100 

625 98100 

625 98100 

1525 98100 

625 98100 

625 98100 

625 98100 

625 98100 

TOTAL 

490 

2 0  

80 

2,500 

2 

7 

LUMP 

LUMP 

LUMP 

LUMP 

LUMP 

2,650 

100 

400 

350 

560 

1 
40 

34 

30 

8 

5 

8 

LUMP 

27 

10 

138 

45 

6 

271 
109 

2 0  

1 

ES71MA TED ELECTRICAL QlJAN7171ES 
UNIT DESCRIPTION 

ELECTRICAL 
FT LIGHTING, MISC.: 1 CONDUCTOR, NO 1 AWG, RHW-2, LSZH 

FT LIGHTING, MISC.: 1 CONDUCTOR, NO 2 /0AWG, RHW-2, LSZH 
FT LIGHTING, MISC.: NO, 4/0AWG, RHW-2, LSZH 

SQFT LIGHTING, MISC.: FIREPROOFING 

EACH SPECIAL-MISC.: TRANSFORMER VAULT 

EACH SPEGAL -MISC.: PANELBOARDS 

SPEGAL -MISC .. ' ELECTRICAL DEMOLITION 

SPEGAL-MISC.: PENETRATION FIRESTOPPING 

SPEGAL-MISC.: ELECTRICAL A S-B UILT DRAWINGS 

SPEGAL -MISC.: ELECTRICAL TESTING AND COMMISSIONING 

SPEGAL -MISC.: PROTECTIVE COORDINATION AND ARC FLASH STUDY 

FIRE ALARM 
FT CONDUIT, 3/4'� 725.04 

FT CONDUIT,. 1 ·� 725.04 

FT LIGHTING, MISC.: CABLE 2/C NO 10 C!C-FPLR (BELDEN, SAFE-T-LINE CABLE OR APPROVED EQUAL) 

FT LIGHTING, MISC.: CABLE 2/C NO. 12 C!C-FPLR (BELDEN, SAFE-T-UNE CABLE OR APPROVED EQUAL) 

FT LIGHTING, MISC.: CABLE 2 /C NO. 14 C!C-FPLR (BELDEN, SAFE-T-UNE CABLE OR APPROVED EQUAL) 

EACH SPECIAL -MISC.: FIRE ALARM CONTROL PANEL (HONEYWELL, NOTIFIER NF52-3030 OR APPROVED EQUAL) 

EACH SPEGAL-MISC.: HEAT DETECTOR PANEL (HONEYWELL, NOTIFIER FST-851(A) OR APPROVED EQUAL) 

EACH SPEGAL-MISC.: SMOKE DETECTOR (HONEYWELL, NOTIFIE.R FSP-851(A) SERIES OR APPROVED EQUAL) 

EACH SPEGAL -MISC.: STROBE LIGHT (HONEYWELL, NOTIFIER SPECTRALERT ADVANCED P 2RHKA OR APPROVED EQUAL} 

EACH SPECIAL-MISC.: MANUAL PULL STATION (HONEYWELL, NOTIFIER NBG-12 SERIES OR APPROVED EQUAL) 

EACH SPEGAL -MISC.: DUCT SMOKE DETECTOR (HONEYWELLr NOTIFIER DNR(A) OR APPROVED EQUAL) 

EACH SPEGAL -MISC.: RELAY MODULE (HONEYWELLr NOTIFIER FRM-1 RELAY MODULE OR APPROVED EQUAL} 

SPEGAL -MISC.: FIRE ALARM -TRAINING AND COMMISSIONING 

TUNNEL GROUNDING 
EACH LIGHTING, MISC.: SUPPLEMENTAL GROUNDED LOOP 4-WAY TAP 

FT LIGHTINGr MISC.. 750 KCMIL MBJ 

FT LIGHTING, MISC.: 750 KCMIL SSBJ 

FT LIGHTING, MISC.: 750 KCMIL GEC CABLE 

FT LIGHTINGr MISC.: NO. 8 .A WG GEC CABLE 

FT LIGHTING, MISC.: NO. 3/0AWG SEGCCABLE 

FT LIGHTING, MISC.: NO. 1/0 AWG SEGC TAP CABLE 

FT LIGHTING, MISC.: NO. 4 .A WG GEC CABLE 

FT LIGHTING, MISC.: COPPER BUS BAR 

/ 
01�----------,-------------------------------, c 
��--�------�----------------------------� 
0 
��--�------�----------------------------� 
i;_I-'-'....,_ _5_/_I0_/_16

-+ __ C_A_B_L_E _C_'H_A_N _GE_S_(R_r:_J_l_4_;8 ,'------16_7_) --I 
-::; NO. DATE REVISION D ESCRIPTION 
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PIERS 

Date 

7/16/14 

SUPER. 

Chk'd 

MK 

GEN. 

490 
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40 

34 
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45 
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109 

2 0  

1 

Date 

8/11/14 

SEE SHEET NO, 
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182 '296 
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251 '296 
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ITEM EXTENSION 

632 30500 

632 90400 

633 99000 

633 99000 

633 99000 

633 99000 

633 99300 

633 99300 

804 98000 

804 98100 

633 99300 

633 99300 

633 99300 

633 99300 

633 99300 

633 99300 

633 99300 

633 99300 

TOTAL 

100 

20 

2 

1 

3 

3 

LUMP 

LUMP 

8,.572 

1,468 

LUMP 

LUMP 

LUMP 

LUMP 

LUMP 

LUMP 

LUMP 

LUMP 

Calc 

ESTIMA TED ELECTRICAL QUANTITIES DGC 

UNIT DESCRIPTION ABUT. PIERS 

UN EAR HEA T DETECTION 

FT MESSENGER WIRE, MISC. ; MESSENGER WIRE, 7 STRANDS, 1/8" DIAMETER WITH A CCESSORIES 

EACH SIGNAliZA TION, MISC. : FASTENERS FOR MESSENGER WIRE 

EACH CONTROLLER ITEM, MISC. : CONTROLLER NEMA 1, 4-CHANNEL, 3, 280FT RANGE 

EACH CONTROLLER ITEM, MISC. : CONTROLLER NEMA 1, 4-CHJWNEL, 6, 560FT R.4NGE 

£4CH CONTROLLER ITEM, MISC. : CONTROLLER INTEGRA TED BUS MOD-BUS TCP/IP 

EACH CONTROLLER ITEM, MISC. : CONTROLLER INTERFACE BOX FOR MOD-BUS RS235 MIB-8000 

CONTROLLER ITEM, MISC. : FIBER OPTIC FIRE DETECTION CONTROLLER SOFTWARE 

CONTROLLER ITEM, MISC. : TRAINING AND COMMISSIONING 

FT FIBER OPTIC CABLE, MISC. : FIBER OPTIC SENSOR C4BLE,. TYPE PFS 65 4 MF 

EACH FIBER OPTIC OJ.BLE, MISC: FIBER OPTIC C4BLE INSULA TED STAIVWFF EVERY SFT 

SC40A 
CONTROLLER ITEM, MISC. : COMMUNICA TION MEDIUM 

CONTROLLER ITEM, MISC. : MAIN NETWORK CABINET 

CONTROLLER ITEM, MISC. : MAIN PLC C4BINET 

CONTROLLER ITEM, MISC. : SOUTH PORTAL COMM. RACK 

CONTROLLER ITEM, MISC. : NOR TH PORTAL COMM. RACK 

CONTROLLER ITEM, MISC. : SCADA PROGRAMMING AND CONFIGURA TION PLC/HMI 

CONTROLLER ITEM, MISC. : DOCUMENTA TION SUBMI1 TALS AND TRAINING 

CONTROLLER ITEM, MISC. : HMI/PLC (HUMAN MACHINE INTERFACE/PROGRAMMABLE LOGIC CONTROLLER) TESTING JWD COMMISSIONING 

0 
_j • lf) <t >-z ;;:: "' 
O ""  ;:;: 0 {)_ ..,. 
o o  O z  ::r: 

Date Chk'd Date 
:::!; <! 0 � Ld  .. 
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I . R .  - 71 SOUTHBOUND 
TUNNEL 

I.R. - 71 SOUTHBOU 
TUNNEL 

I I ' ' , ' ' ' , ' , ' ' ' 
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. ' ' ' ' ' 
' ' 

I ' 
' ' I 

' i  ' 
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I I ' 

I UNIT 9 1 
I I ' 

/ /  N=40 7513 . 79 ' , 
/ E=/399896. 40 

I UNIT 8 1 
' ,, N=40 7506 . 0 1  

',,�:����867. 76 
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PLAN - CONS TRUC TION SEQUENCE 
I.R. - 71 NOR THBOUND 
TUNNEL 

I.R . - 71 58 RAMP E TUNNEL 
TO THIRD S TREET 

CONS TRUC TION SEQUENCE: 

(j) EXCA VA TE ABO VE NOR THBOUND AND SOUTHBOUND RAMP E TUNNEL 
SEGMENTS. CONSTRUC T NEW RELIEF SLAB S TRUC TURE. PLA CE FILL IN 
EXCA VA TED AREA AND REGRADE. 

0 
0 

INS TAL L SUPPOR T OF EXCA VA TION S YS TEM. 

EXCA VA TE FOR NEW VENTILA TION ROOM. CONSTRUC T NEW VENTILA TION 
ROOM. PLA CE FIL L IN EXCA VA TED AREA AND REGRADE. 

0 DEMOL ISH POR TION OF UNI T 17 CENTER WAL L  (BE TWEEN SOUTHBOUND RAMP 
E TUNNEL AND NOR THBOUND TUNNEU . EREC T NEW SUPPOR T S TRUC TURE. 

0 DEMOL ISH POR TION OF UNI T 17 (SOUTHBOUND RAMP E TUNNEU WES T WAL L . 
EREC T NEW SUPPOR T S TRUC TURE • 

0 DEMOL ISH POR TION OF UNI T 17 (NOR THBOUND TUNNEU EA S T  WAL L . EREC T 
NEW SUPPOR T S TRUC TURE. 

0 
0 

DEMOL ISH INTERIOR MECHANICAL ROOM WAL L S  IN UNI T 17 AND UNIT 18 
(NOR THBOUND TUNNEL SEGMENT ONL YJ . 

ENLARGE EXIS TING NOR THBOUND TUNNEL FAN ROOM FL OOR OPENING, UNIT 
18 . 

0 DEMOL ISH INTERIOR MECHANICAL ROOM WAL L S  IN UNI T 17 AND UNIT 18 
(SOUTHBOUND RAMP E TUNNEL SEGMENT ONL YJ . 

I.R . - 71 NOR THBOUND TUNNEL 

I.R . - 71 58 RAMP E TUNNEL 
TO THIRD S TREET 

CONSTRUC TION SEQUENCE (CONTINUED): 

@ ENLARGE EXIS TING SOUTHBOUND RAMP E TUNNEL FAN ROOM FL OOR 
OPENING, UNIT 18 . 

® DEMOLISH POR TIONS OF UNIT 8 (SOUTHBOUND TUNNEU EA S T  WAL L . 
S TRENG THEN UNIT 8 EAS T  WA L L . 

@ 
@ 

DEMOLISH EXISTING GRA TING AND DEMOLISH POR TION OF EXIS TING SHAFT 
WA LLS.  CO VER OPENING, BA CKFIL L AND REGRADE. SEE DETAILS SHEET li'--:6b8"'/2=9=51 

EXCA VA TE AND CONSTRUC T NEW TRANSFORMER VAUL TS. PILES FOR VA UL T 
EXCA VA TION MA Y BE INS TAL L ED CONCURRENT WITH VENTIL A TION ROOM 
PILES. 

@ WORK NO T LIS TED IN THE SEQIJENCE MA Y BE PERFORMED A CCORDING TO 
THE CONTRA C TOR'S TIMING IN A CCORDANCE WITH CONTRA C T  PRO VISIONS. 

I UNIT 1 7 1 

N=40 74 78 . 40 
E=/3999 74 . 39 

@ 
N=40 7595 .24 
E=/399956. 58 
N=40 7599 . 8 7  
E=/399952. 95 

N=40 7642 . 1 7  
E=/400006. 93 

I UNIT 19 1 
IQI 

B 

IQI 

N=40 7556.5/ 
E=/4000 74 . 0 7  

LA YOUT PLAN 

NO TES: 

I .  WORKPOINTS CAL L ED  OUT ARE THE OUTSIDE CORNERS 
OF THE REL IEF SLA B  OR THE VENTILA TION ROOM, AND 
ARE IN S TA TE PLANE COORDINA TES. 
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0 

0 
I UNIT a l 

I UNIT 1 7 1 

0 

0 

I UNIT 1 7 1 

N=40 74 78 . 40 
£=13999 74 .39 

NO . 

NEW TRANSFORMER VAUL TS 

I
S££ SHfE T I(0/2911 

bo'---�1-------+-- TEMPORA R Y  BRA CING 

NEW 
VENTILA TION 
R07 

1'-6" (TYP . J  

SEE SHEET I 20/296 I 

0 

10/13/15 REVISED TRANSFORMER VAUL TS 
DA TE RE VISION DESCRIP TION 

A UGERED HP12x84 
SOL DIER PILES IN 

24" DIA . HOL E (TYP . J  

0 
2MC18x42. 7  
WA L E  (TYP . J  

rn 
X 
::0 
' 
::e 

I 
I 
I 

L EGEND: 

DIA . 
- --L YP.  

- DIAME TER 
- T YPICA L 

N=40 7642 . 1 7  
£=1400006.93 

1 : 
1 : 
1 : 
1 : 
1 : 
l: 
I 
I 

��--� £, I 
- - - -

- r. 

£2 1 : 
- - - - '! :  

q _ _ _ _  J 
1 : 

£'!_ _ _ _
_ 1 : 

£5 l i - - - - t  
£6 1 :  
- - - - r •  

E! __ _ _ _  j :  
_ _ _ _  ] :  

1 : 
Efi_ _ _ _  j :  

1 : 
EIQ__ _ _ _  { 
Ell 1 :  - - - - r  

1 : 
- - - -

,
: 

£13 l : 
- - - - 1: 

@I 
I 

rn 
X 
::0 
' 
::e 

I 
I 
I 
� 
::0 
' 

i 
I 
I 
I 

rn 
X 
::0 
' 

i 
�:::tEL_:::"'t:::'� £14 1 : - - - -1: I 

1 : 

NO TES: 

I .  

2 .  SEE SHEET I 17/296 I FOR L OCA TION OF 
' \\  

ELEVA TION A A ,  B B AND C-C. 

I � 3 .  SEE SHEET I 18 /296 I FOR L OCA TION OF 
SECTION D D, E £, F-F, G-G AND H-H. 

4 .  WORK SHOWN ON THIS SHEE T IS INCL UDED 
WITH I TEM 503 - COFFERDAMS AND 
EXCA VA TION BRA CING, AS PER PLAN. 

5.  MUD MA T IS INCL UDED FOR PA YMENT IN 
ITEM 503-COFFERDAMS AND EXCA VA TION 
BRA CING . 

6.  EXCA VA TION FOR NEW TRANSFORMER . 
VAUL TS NO T SHOWN FOR CLARITY. 
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A UGER � 
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BASE OF 
EXCA VA TION 
EL . 510 . 00 

� 
TIP EL .  500 . 00 

S TA GE 1 
- AUGER SOLDIER PILES. 

- BA CKFILL WITH STRUCTURAL CONCRETE OR 
STRUCTURAL GROUT UP TO BASE OF 
EXCA VA TION. 

- BA CKFILL WITH ITEM 673-LSM TO SURFACE. 

EXCA VA TE AND 
INSTALL LAGGING 

�� FOUNDA TION � WALL ---, 
$2 

c (J· 
u 

('J 
0 
0 
(_) 
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(_) 
-ct 
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CJ 
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0 
/ 
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............ 

\ �� \ �� 
L_ DE- TENSION � � 

LOWER LEVEL 
TIEBA CK 

STA GE 5 
- AFTER BASE SLAB A CHIEVES ITS 28-DA Y 
DESIGN STRENGTH, DE- TENSION LOWER LEVEL 
TIEBACKS AND REMO VE LOWER LEVEL WALES. 

- PLA CE FOUNDA TION WALL . 

/� UPPER LEVEL 
/"/ WALE 

STA GE 2 

UPPER LEVEL 
TIEBA CK 

- EXCA VA TE AND INSTALL LAGGING TO TWO 
FEET BELOW  UPPER TIEBA CK LEVEL . 

- INSTALL,  TEST AND L OCK-OFF UPPER LEVEL 
TIEBA CKS AND WALES. 

EXCA VA TE AND 
INSTALL LA GGING -, 

LOWER LEVEL 
WALE � 

� DE- TENSION 

\ \ \___ LOWER LEVEL 
TIEBA CK 

S TA GE 3 
- EXCA VA TE AND INSTALL LAGGING TO TWO 
FEET BEL OW LOWER TIEBA CK LEVEL . 

- INSTALL,  TEST AND LOCK-OFF LOWER LEVEL 
TIEBA CKS AND WALES. 

COMPAC TED 
BA CKFILL �, 

",� 
- - - - - - - - � - - - -

�) 

EXCA VA TE AND 
LA GGING �� 

S TA GE 4 
- EXCA VA TE AND INSTALL LAGGING TO BASE 

OF EXCA VA TION. 

- INSTALL UNDERDRAIN. 

- INSTALL 6" MUD MA T. 

- PLACE BASE SLAB .  

TEMPORAR Y  BRACING 
A T  SOLDIER PILES 

1, 2 8 3 ONL Y 

/ TIEBA CKS 
/ N!-1, N2-l  8 N3-l  

� DE- TENSION 
/ UPPER LEVEL 

TIEBA CKS 
SEE SHEETI 20/296l -,, 

"-, 

STA GE 6 
- AFTER FOUNDA TION WALL A CHIEVES ITS 
28-DA Y DESIGN STRENGTH, INSTALL 
TEMPORARY BRACING. 

- DE- TENSION UPPER LEVEL TIEBACKS N1-l, 
N2- l  8 N3-l, AND REMO VE UPPER LEVEL 
WALE BETWEEN SOLDIER PILES 1 THROUGH 3 .  

z 

S TA GE 7 
- PLA CE ROOF SLAB .  

- AFTER ROOF SLAB A CHIEVES ITS 28-DA Y 
DESIGN STRENGTH, DE-TENSION UPPER LEVEL 
TIEBA CKS AND REMO VE TEMPORARY BRA CING. 

- REMO VE SOLDIER PILES AND LAGGING TO 
3'-0// MAX. BELOW GRADE. 

- PLA CE COMPA C TED BA CKFILL AND RESTORE 
GRADE. 

NOTES: 

1. MUD MA T IS INCLUDED FOR PA YMENT IN ITEM 
503-COFFERDAMS AND EXCA VA TION BRACING. 

LEGEND: 

LSM - LOW  STRENGTH MA TERIAL 
MAX. - MAXIMUM 
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cp cp cp cp 0 cr C? cp cp C? � � � 9 � � @ � � � ® � � � 
2Ya r/ I 6/-o// I 6/-o// 15'- 100.1" ! 

� I! ! ! ! TOP OF ! 
I i 6 7'-6// 1 i_ 7'-6" J i ! I 

1 
! ! I ! 

I 
4/-o /t I I I I I Joo /-9// I I I I I I 14/_,// 

� I I I ! soLDIER�""' I I 
i 

TOP OF � i 1 i i i 1 7'-9// - .i I .i .1 i i i SOLDIER PILE � ·

I I'. I
·

. 
I
·

. '! 'I rTYP .J 1·. ! 1·. 1· 1
·

. TOP OF GRADE -- I I I ! PILE ' ''\ I I rTYP.J I I ! I I 
EL . 542 . 50+ ' \. 
f. AUGERED �,"

"

' I SOLDIER '. I  
PILE (TYP.J 

i I t 1 
TOP OF GRADE �, t I I i I I 
EL . 542.50± e;t � - �- - �' - � - - · - -- �' - - - - - -� - - . - - � - �- - - - -� -{ 1 l I I I I I I I I I I I I i I 

EL .  536. 50 EL .  536. 50 
I I ------ t--------jr----------;--- ------------r-+---_-_--_----t-- ----------+--_--_--_-t-r---_--_-_-_---+...,._- _--_- ---r--------------t----------·---1-- --_--_-_- r-r---------- -t--------�--t-------- _-,...-------�-

f. AUGERED �"'-- !1. EL . 533 . 00 

i 
f. TIEBACK -

I 
TENDON rTYP. J  �J 

EL .  520 .00 

-- - SOLDIER "'--
PILE (TYP.J "," 1 ""j 
f_ TIEBACK � 1 
TENDON rTYP .J "" j 
EL . 520 . 00 �" 1 

------ If--------- �---------- ------ r---------- ------ �----- -----�------� ----�-+-------- ----�- ------ --4�------ _______ _,__ _____ �------ ------ r-------- -�---�- ------- ----�- ----�- r------- ------ -----�-----
TOP OF � j j 1 j j CONCRETE FL OOR} ! ! i. 1. i. i. 

TOP OF � j I 1 j j j j CONCRETE FLOOR" "'-- I'. I'. 1·. ! ! 1·. EL . 514 .00 II "'--" I! ! ! ! ! ! I ! ! EL . 514 . 00 f--"..::."' +-------i--___;_----+---+----+----r---+---+---+--____,,___--+----+------1 
! ! I ! ! ! ! ! ! ! ! ! ! 

EL . 510 . 00 I EL . 510 . 00 ! I I I I I 
II./,. ! ! ! ! ! ! ! ! ! 

6// MUD MA T --/1 I I I 6// MUD MA T--/ 
/.. ! I I 1 1 I I 1 1 I ! 

i i i i i I i i i i i 
TIP EL . 500 . 00 II I i I i I I I I i I i i i i i i I 

�--�--�--�----�----�----�--�----�----�----------�--� TIP EL . 500 . 00 L_____j_l ___ jL__ __ _L_ 1
· 

__ __Lj __ ____li ___ L__] _ ____j_j __ __Lj __ __j] ___ _j___i _ ____l_1 __ __j_i __ _____L_ __ _L_j _____. 

ELEVA TION A -A - (NOR TH EXTERIOR WALL - L OOKING NOR THJ 
SEE SHEET ]  /5 /2961 FOR L OCA TION 

WALL ELEVA TION 8 -8 - (EA S T  EXTERIOR WALL - L OOKING EA ST) 
SEE SHEE T l 15 /2961 FOR L OCA TION 

7'1{6 T C?p Cip C? rf/J T T CJp/25'-8'� qp <3fl � qp qv C4f � @f 8'-BV,� � 15'-J � �I 2'-6W ;grof� p�£��1 ----�----4-----4-----------+i -----+l ----�----�----4-----4-----+-----+-----+-----�----�--�����--���---+i---+--�� 
? I r-JoH  . j i lr-o:l 

TOP OF GRADE
':_ ���", rTYP.J  I j rTYP .J 1 

EL .  542 .50± -!-t � -- -� -- _1 __ __  1 __ __ __ -- � -- � -- --1 -- - � -- -�- -- -� -- -1 -- -- 1-- -- 1- -- -� -- -� -- -- � -- -- -� -1 -- --� � -- � -� 
EL . 536 .50 

I I I I I I I I I I I I i i i i i i i i i i I ! ! ! ! I ! ! I ! ! 1- -+  � - �-- - ,- - � - - - �  --, I o-r - -�- -,--- - ___ EL_._5_3_8_. 0_0 
------- 1-t-- +---- -- - - f--- -- - -+- -l-o'- -- -- - -r---- �--t-- -+- I f. A UGERED �� !

I 
I I I 

SOLDIER � I 1 i 1 
PILE (TYP.J  

f_ TIEBA CK -

TENDON rTYP .J �" 
EL . 520 . 00 �� 

i 

-
TO
-

P
-

OF 
____ r+:-----------++-_-----------+-- ----------- +-c---__ --__ --_-,_�_--_-_-_---+-- ---__ --_-....:. ___ ---------+-r------_--_---+- -----------+------------+--------------+------- -·--r-----------+- ------------+----------+--------- --+-r-----_-_-_--___,- ---- ----+------- ---- r-1---_-_---+-----_+1-----t-

CONCRETE FLOOR� k_ j i j I i i i i i I I i i I i i i I I I 
EL . 514 . oo ! '... i I i I I 1 ! I I I I i I I I I ! I I I �� �--+�----+,----+,----+�----+,----+l----�1----�l----�,----�,�---,�---�l. ----�,. ----�,. ----��. ----�, --�,---�,. -----+, --+,--�,� 

_EL_
.

_5_10_
. o

_
o

__ 
I I I I I I I I I I I I I I I I I I I I 

6// MUD MA T__/ �r 1 1 : 1 1 1 1 ! 1 i i i i i i i i i i i i i i i i i i 
TIP EL . 500 . 00 LLi ____ _____.L_ _____ _j_ i' -------'-----_____J__--------'i ____ _____Li ____ ____j_ ____ ----'-i ------'-j' _____ _j_i' _____ c__i' ____ ____J__ ____ -'---------'--------'--------'---i ____ ----li __ ____j_ __ ----'--------'------'---------'-----' 

WALL ELEVA TION C-C - (SOUTH EXTERIOR WA LL - L OOKING SOUTHJ 
SEE SHEET I  15/2961 FOR L OCA TION 

LEGEND: 

DIA . - DIAMETER 

EL .  

TYP. 

- ELEVA TION 

- TYPICAL 

0 - SOLDIER PILE NUMBER 
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� �  

l/) 
z 
0 

� 
< 
> 
LLJ 
_J 
LLJ 

_J 
_J 
< 
3: 

LL reo 

w _j 
f-

z <:r � 
0 prJ ...... 0 8S I- ..!- 0 
< t- z 
> I => 
<t :::;;; _j 
u <;( w >< :r: z 
LLJ 0 � ll.. z f-
0 w w 

C) _j 

I- 8 !;:: 
a:: 0:: _j 
0 co 
a.. r= 
a.. � 
::> 
l/) 

I 

_J 
< 
a:: 
::> 
1-
u 
::> 
a:: 
I
ll) 

""' co M <O 
C\1 ,.. ..... 0 co 

I 
,... 
""" 0 

I Z 
::2 <C c 
:I: c. 

17 2 9 6  



0 I'-.q 
w z >--1-

2 <( 
� ()) L() 
C' 
;! 
0 
0� '· .q C'! ., 
S2 

c 
0', 

u 

;! 
0 0 2 u .q f") 
0 

� 
I' 
0 
/ 
n 
CX) 
I'-
N 

�� E 
v 
/ 

C) 0 
I'-

;! 
'g 

> 

/ 
0 
c 

2 
X 
Q) 

/ E E 
.L 
/ 

.�' 
COL 

0 "' "' 
Q_ 

/ 

NEA T LINE OF 
PERMANENT 
STRUCTURE 

4// TIMBER 
LA GGING 

EL . 536.50 
EL . 535 .50 

EL . 520 .00 

EL . 574 .00 

6// MUD MA T 
/ I 2'-011 DIA . 
HOLE 

TIP EL . 500 . 00 

NEA T LINE OF 

EL . 520 .00 

EL . 574 . 00 

6// MUD MA T _/2'-0 '' DIA . 
HOLE 

TIP EL . 500 . 00 

58'-0"x 
RIGHT OF WA Y 

APPROX. EL .  542.50x 

NEA T LINE OF 
PERMANENT 
STRUCTURE 

4'' TIMBER 
LAGGING 

RIGHT OF WA Y 

PPROX. EL . 540 . 00x I �  ' � �"� EXIST. (28J 7 .25'' TO 1 .5''¢ TELECOM � � EXIST. (8) Y¢ TELECOM 
EL . 536 .50 
EL . 535.50 

I-.--- EXIST. (7) Y¢ a TE)....ECOM ' L EX/ST. Y¢ � � EXIST. 201/¢ WA TER 
EXIST. (4J 7 .25''¢ � 
CTV DUCTS '- EXIST. 78''¢ STORM 

\ \__ A UGERED HP72x84 
SOLDIER PILE 

SECTION 0-D 
SEE SHEET! 15/296IFOR L OCA TION 

RIGHT OF WA Y 

\__ A UGERED 
HP12x84 
SOLDIER PILE 

SECTION G-G 

NEA T LINE OF 
PERMANENT 
STRUCTURE 

4'' TIMBER 
LA GGING 

EL . 535 .50 
EL . 533 . 00 

EL . 520 . 00 

EL . 514 . 00 

6// MUD MA T �� 2'-0'' OJ A ·  
HOLE 

TIP EL . 500 . 00 

� �'\ LIGHTING � EXIST. 2W¢ \._ EXIST. (6) 5''¢ 
WA TER TELECOM 

EL . 520 .00 
�','-- EXIST. 18//¢ COMBINED 

SAN/STORM 

EL . 574 . 00 

6'' MUD MA T 

TIP EL . 500 . 00 
� A UGERED HP72x84 

SOLDIER PILE 

SECTION E-E 
SEE SHEET I  15/2961 FOR L OCA TION 

RIGHT OF WA Y 

•\ r \ /� \� EXIST. (28J 1 .25'' TO 1 .5''¢ 

\ / � EXIST. (8) Y¢ TELECOM 

\ L EXIST. 20''¢ WA TER �' 
"""" L EXIST. (4J 1.25''¢ CTV  DUCTS 

'� EXIST. 

� EXIST. TRANSFORMER VAUL T 
(TO BE FILLED B Y  O THERSJ 

"'- AUGERED 
HP12x84 
SOLDIER PILE 

SECTION H-H 

7/2'?<2'?<1'-0'' S TRAP I[ 
EACH SIDE A T  5'-0'' 

O.C. MAX. 

TELECOM 

18''¢ STORM 

SEE SHEET I 15 /296IFOR L OCA TION SEE SHEET I  15/2961 FOR L OCA TION 

SOLDIER 
PILE rTYP.J  

�ANCHOR 
r-6// 

r r- STRAP PLA TE // (TYP . J  

f. ANCHOR 
;- 2MC18x42. 7 I WALE 

24" AUGERED HOLE > 
rTYP.J _/ 

f. ANCHOR 

- HP72x84 SOLDIER 
PILE rTYP.J 

NEA T LINE OF 
PERMANENT 
STRUCTURE 

RIGHT OF WA Y 

4'' TIMBER 
LAGGING � APPROX. EL . 54/. 00x 

EL . 536.50 A T  Sll-S23r-"'�::::::-ttt-+--------./ 
EL . 538 .50 A T  S 7-Sl0 '- EXIST. EL . 535 .50 Y¢ LIGHTING 

EL . 520 .00 

EL . 514 .00 

6// MUD MA T /2'-0" DIA . 
HOLE 

TIP EL . 500 . 00 

/� HP/2 SOLDIER PILE 
TIMBER LA GGING 

LEGEND: 

APPRO X. 
BO TT. 
DIA . 
EL . 
EXIST. 
LSM 
MAX. 
MIN. 
o .c .  
I[ 
TYP .  
W.P. 

¢ 
NO TES: 

\ \__ A UGERED HP/2x84 
SOLDIER PILE 

SECTION F-F 
SEE SHEET!  15/2961 FOR L OCA TION 

- APPROXIMA TE 
- BO TTOM 
- DIAMETER 
- ELEVA TION 
- EXISTING 
- LOW  STRENGTH MA TERIAL 
- MAXIMUM 
- MINIMUM 
- ON CENTER 
- PLA TE 
- TYPICAL 
- WORKING POINT 
- DIAMETER (EXIST. UTILITIES) 

1 .  L OCA TIONS OF UTILITIES SHOWN SCHEMA TICALL Y 
BASED ON A VAILABLE INFORMA TION. THE CONTRAC TOR 
SHALL CONFIRM L OCA TION (PLAN AND ELEVA TlONJ OF 
ALL  UTILITIES PRIOR TO COMMENCING SUPPORT OF 
EXCA VA TION INSTALLA liON. 

2. SEE SHEETI 19/2961 FOR TIEBACK FREE AND BONDED 
LENGTHS. 

ANCHOR HEAD \ 
\ 

1 J/2'?<72'?<1'-2" 
BEARING PLA TE 

- 1/211 STIFF. 
(TOP & BO TT.J 

TIEBACK TENDON 

24// DIA . A UGERED HOLE, 
FILLED WITH LSM '---- TIMBER LA GGING & TYPICAL TIEBA CK WALE PLAN SECTION J-J SECTION K-K 
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0 
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/ 
0 
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OJ 

X 
OJ 
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� 
L 
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0 
"' 
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Q_ 
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I ' �/// 24" DIA . AUGER£0 
HOLE 

2MC WALE 

(W.P.J ELEVA TION 
(SEE SCHEDULEJ � ----------- VERTICAL ANGLE 

(SEE SCHEDULE) 

W.P. "'0'f:; .('( � .('lft'c l',y 

HPI2x 74 ___ // � 
� � 

TYPICAL TIEBA CK DETAIL 

AUGERED HOLE 
AND SOLDIER PILE HARDWOOD 

LA GGING '--
HARDWOOD ��� 

WEDGE rTYP.J � I 
HPJ2x 74 PT/F "':;J 

I""-, 
I 

)I 'II �">�'VA � ..

........ ··

� 

" .... > ·.·.· .. •. � 
\ / \ ·.·.· .· .· • • ····· ;< 

\ v i:J NEA T LINE OF 
PERMANENT 

·� j�� STRUCTURE IF 

L OW STRENGTH 
MA TERIAL (LSMJ 

I ( ( ' >"�/· CASTING A GAINST '"---- 2'-0" DIA . LA GGING ___:i 1rCL_ A UGERED HOLE 

SOLDIER PILE AND L AGGING DETAIL 

;- SOLDIER PILE 
/"'· v> I 

· ···· ·� ,; ···· \>.00\\>)� i\ �; 
····• ···•· · · · � 
..•• J ». E= :::_ � J ' lf/l �""--- --- ;/'; NEA T LINE OF 15" MA;n PERMANENT � 

STRUCTURE IF • 

CASTING A GAINST 
LA GGING 

WEDGE (TYP .J �--- 111� . . . · .· 

HARDWOOD f,. � 
�� . •.• ...• .• .. <: 

TYPICAL 

\'� \ 
� \� j �� I �f»0'</\;� \� SOLDIER PILE 

'r 

CORNER L A GGING DETAIL 

ANCHOR W. P. VERTICAL 
ANCHOR ELEVA TION ANGLE 

DESIGVA TION 
(FEET) (DEGREES) 

N1-1 533. 00 30 

N2- 1 533. 00 30 

N3-1 533. 00 30 

N4- 1  536. 50 35 

N5- 1 TO N6- 1  536. 50 35 

N7- 1 TO N8- 1  536. 50 35 

N9- 1 TO N11 - 1  536. 50 35 

N12- 1  536. 50 35 

N1-2 520. 00 20 

8o.lft'o N2-2 520. 00 20 

N3-2 520. 00 20 (,('!!/, 0' l'_,y N4-2 520. 00 20 

NS-2 TO N6-2 520. 00 20 
N7- 2 TO N8-2 520. 00 20 

N9-2 TO N11-2 520. 00 20 

N12-2 520. 00 20 

ANCHOR W. P. VERTICAL 
ANCHOR 

ELEVA TION ANGLE 
DESIGVA TION 

(FEET) (DEGREES) 

E1 - 1  TO E6- 1 536. 50 40 

E7- 1 TO E8- 1 536. 50 40 

E9- 1 TO E14-1 536. 50 40 

E1 - 2  TO E6-2 520. 00 25 

E7-2 TO E8-2 520. 00 25 

E9- 2  TO E14-2 520. 00 25 

ANCHOR W. P. VERTICAL 
ANCHOR ELEVA TION ANGLE 

DESIGVA TION 
(FEET) (DEGREES) 

S1- 1  538. 50 30 

S2- 1 538. 50 30 

S3-1 538. 50 30 

S4-1 TO S6-1 538. 50 30 

S7-1 538. 50 30 

S8-1 TO S10-1 538. 50 30 

S11 - 1  TO S12-1 536. 50 30 

S13-1 TO S22- 1 536. 50 30 

S23- 1  536. 50 30 

S1-2 520. 00 20 

S2-2 520. 00 20 

S3-2 520. 00 20 

S4-2 TO S6-2 520. 00 20 

S7-2 520. 00 20 

58-2 TO S10-2 520. 00 20 

S11 - 2  TO S12-2 520. 00 20 

S13-2 TO S22-2 520. 00 20 

S23-2 520. 00 20 

NORTH WA LL TIEBA CK SCHEDULE CJ 
_j • 

HORIZONTAL DESIGN TEST LOAD LOCK- OFF MIN. FREE 
« >- � z ;;:: 

WALE o >«  � ANGLE LOAD, P 1. 33xP LOAD LENGTH o n_  
SIZE U o  (DEGREES) (KIPS) (KIPS) (KIPS) (FEET) O z  :r: :::;: « 0 � Ld  .. 

UPPER LEVEL 6�g�  
30 104 138 104 19 2MC12x40 ::?! d N :J  
24 119 158 119 19 2MC12x40 ���� « o ::::> _j 
18 76 101 76 19 2MC12x40 

:r: S2 (.() U  

9 117 156 117 21 2MC12x40 I 0 116 154 116 21 2MC12x40 

0 93 124 93 21 2MC12x40 

0 116 154 116 21 2MC12x40 "' 
0 62 82 62 21 2MC12x40 w :::: f-- 0 

L O WER LEVEL 4 N co 0 '-.  r-

30 88 117 88 12 2MC12x40 S2 L() 
c.D 
0 

24 100 133 100 12 2MC12x40 D ;:::) � 0:: 
18 64 85 64 12 2MC12x40 Ill <( 

9 142 189 142 12 2MC12x40 � � 

0 133 177 133 12 2MC12x40 
0 107 142 107 12 2MC12x40 � (./)  :;,_, �  
0 133 177 133 12 2MC12x40 iS -:J  
0 71 94 71 12 2MC12x40 

D � C)  LL 
EAS TWA LL TIEBA CK S CHEDULE 

s w r-
� Q_ OJ 

HORIZONTAL DESIGN TEST LOAD LOCK- OFF MIN. FREE 
ANGLE LOAD, P 1. 33xP LOAD LENGTH 

WALE 

(DEGREES) (KIPS) (KIPS) (KIPS) (FEET) 
SIZE N 

I.J.... 
UPPER LEVEL 0 

0 100 133 100 20 2MC12x40 N 
0 81 108 81 20 2MC12x40 

I 
(/) 

0 100 133 100 20 2MC12x40 
_J 

< 
L O WER LEVEL 1-

w 0 135 180 135 12 2MC12x40 0 
0 109 145 109 12 2MC12x40 o6 
0 135 180 135 12 2MC12x40 

� 

(/) 0:: 

z <( 

Q_ 0 

� w 
SOUTH WA LL TIEBA CK SCHEDULE "' _J 

u ("") r-
HORIZONTAL DESIGN TEST LOAD LOCK- OFF MIN FREE � >-

WALE w ? _J 
ANGLE LOAD, P 1. 33xP LOAD LENGTH (/) � 8]  (DEGREES} (KIPS) (KIPS} (KIPS} (FEET} 

SIZE I 
z 
0 � 0  

UPPER LEVEL <J: Z 

� :r: =>  
33 71 94 71 21 2MC12x40 • _J <t o w 
22 64 85 64 21 2MC12x40 > z z <t z 
11 60 80 60 21 2MC12x40 u w => <..:l f-
0 59 78 59 21 2MC12x40 X 8 w  w 

0:: _J 
0 81 108 81 21 2MC12x40 I.J.... OJ r->-
0 99 132 99 21 2MC12x40 0 _J 
0 80 106 80 20 2MC12x40 1- r::: a:: ..!.. 
0 99 132 99 20 2MC12x40 0 

0 51 68 51 20 2MC12x40 
c... 
c... 

L O WER LEVEL => 
(/) 

33 107 142 107 12 2MC12x40 _J 
22 96 128 96 12 2MC12x40 <t a:: 
11 91 121 91 12 2MC12x40 => 1-
0 89 118 89 12 2MC12x40 u 

0 110 146 110 12 2MC12x40 
=> 
a:: 

0 134 178 134 12 2MC12x40 I� 
0 109 145 109 12 2MC12x40 

0 134 178 134 12 2MC12x40 ""' co 
0 69 92 69 12 2MC12x40 M <0 

C\1 ,.. ..... 0 co 
I ,... ,..... 0 
I z 

::2: 
LEGEND: <C c -::I: c. 
DIA . - DIAMETER 
MAX. - MAXIMUM 
o .c .  - ON CENTER 

19 2 9 6  TYP .  - TYPICAL 
W.P.  - WORKING POINT EtiD 5 
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ROOF SLA B  

HP/2x84 BRA CE 

THRUS T BL OCK ' 
DETAIL 2 
DETAIL 2A)_ 

/ 

I W.P. 

BASE SLA B  

9'-10 "  

TYPICAL WALL BRAff)G SEC TION 

S TA GE 6 

N=40 7625.21 
E=/39996 7 . 4  

N=40 7616.56 
E=/3999 74 .2 

HP PILE 

HP12x84 SOL DIER , 
PILE - T YP .  a � 
LA GGING - T YP .  

FOUNDA TION 
WAL L  

HP/2x84 SOLDIER 
PIL E - TYP .  

N=40 7638 . 16 
E=/399984 . 0 1  

N=40 7629 .5/ 
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PLAN A T  TRANSFORMER VA UL T (SUPPOR T OF EXCA VA TIONJ 
SEE SHEE T I 15 /296 I FOR L OCA TION 

ROOF SLAB 

HP/2x84 
• BRA CE 
:? 
(\J 

DETAIL @ 
S TA GE 6 

THRUS T BL OCK 

HP/2x84 THRUS T 
BL OCK 

. fj. . .  

DETAIL @ 
S TA GE 6 

HP PILE 

L A GGING - TYP . 

ROOF SLA B  

FOUNDA TION WA L L  

FILL RECESS WITH 
NON-SHRINK 

NON-META L L IC 
GROUT PER CMS 510 

HP/2 BRA CE-CUT 
FL USH WITH BO TTOM 

OF RECESS PRIOR 
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TO FIL L ING --¥-H.V 

FULL 
LENGTH 
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L ENGTH 

FUL L L ENG TH 
(80 TH SIDES 
OF WEBJ 

'--+---10-lfsu DIA . HEADED SHEAR 

HP/2x84 BRA CE 
(REMO VED) 

I 

THRUS T BL OCK 
(REMO VEDJ 

FILL RECESS WITH 
NON-SHRINK, 

NON-META L L IC 
GROUT PER CMS 510 

HP/2 BRA CE -CUT 
FL USH WITH B O T TOM 

OF RECESS PRIOR 
TO FILLING 

. l:J. . .  

S TUDS PER FLANGE tH" -4" L ONG 
' t> ' .  (5 EA CH FLANGE) 

BASE SLA B  

L EGEND: 

DIA . 
EL . 
EXIS T. 
MAX. 
MIN. 
o . c .  
T YP .  
W.P.  

- DIAMETER I .  
- EL E VA TION 
- EXIS TING 
- MAXIMUM 2.  
- MINIMUM 
- ON CENTER 
- TYPICAL 
- WORKING POINT 

DETAIL � 
S TA GE 7 

' . • tJ. . . 

HP/2 BRACE 
(REMO VEDJ 

BASE SL A B  

SEE SHEE T I 15 /296 IFOR L OCA TIONrSJ OF WA L L  
BRACING. 

A L L  WORK SHOWN ON THIS SHEE T IS INCL UDED WITH 
ITEM 503-COFFERDAMS AND EXCA VA TED BRA CING, AS PER 
PLAN, FOR PA YMENT. 
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NO TES: 

! .  SEE SHEE T I 22/2961 FOR INS TRUMEN TA TION 
MONI TORING DE TA IL S . 

2 .  IN A DDI TION TO THE FOUR SEJSMOGRA PH 
L OCA TIONS SHO WN, O THER L OCA TIONS SHA L L  BE 
ES TA BL ISHED PER THE VIBRA TION MONI TORING 
A ND CON TROL REQUIREMEN TS . 

3 .  SEE GENERA L NO TES FOR A DDI TIONA L 
INS TRUMEN TA TION A ND MONI TORING 
REQUIREMEN TS . 

4 .  THE CON TRA C TOR SHA L L  MONI TOR THE VER TICA L 
PL UMBNESS OF THE SOL DIER PIL ES A T  !4 

� 

POIN TS OF THE WA L L  L ENG TH rDESIGNA TED A S  
EMP! - EMP18J A T  THE TOP A ND THE MID HEIGH T 
OF EXCA VA TION DURING THE EXCA VA TION. THE 
REA DING SHA L L  BE SUMMA RIZED IN A TA BL E 
PRO VIDING THE L OCA TION OF THE MONI TORING 
POIN TS rEMP NUMBER A ND SOL DIER PIL E NUMBERJ, 
A ND THE CA L CUL A TED WA L L  DEFL EC TION A L ONG 
THE SOL DIER PIL E L ENG TH REPOR TED TO THE 

ENGINEER. EMP INS TA L L A TION A ND MONI TORING 
IS INCL UDED FOR PA YMEN T WI TH I TEM 503 -
COFFERDA MS A ND EXCA VA TION BRA CING. 
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L EGEND: 

@ REQUIRED SEISMOGRA PH MONI TORING L OCA TION rSML J 

QSl U TIL I T Y  MONI TORING POIN T WMPJ 

[;jjjjl INCL JNOM£ TER r INCJ 

6, SURFA CE MONI TORING POIN T rSMPJ 

A SHA L L O W  SUBSURFA CE MONI TORING POIN T rSSMPJ 

� TIL TME TER rTMJ 
TIP TIE IN POIN T 

Ox suPPOR T oF EXCA VA TJON MONI TORING POIN TS rEMPJ 

INS TRUMEN TA TION A ND MONI TORING TA BL E 

L OCA TION TIP 
INS TRUMEN T 

NOR THING £A S TING EL E VA TION 

INC! 40 7499 . 15 1400019 . 1 7  500 . 00 

INC2 40 7585 . 49 1400066 . 8 7  500 . 00 

INC3 40 7626 . 32 1400034 . 95 500 . 00 

SML I 40 766 7 . 59 1400 142 . 95 

SML 2 40 7663 . 0 1  1400 146 . 54 

SML J 40 7624 . 62 140008 7. 15 

SML 4 40 74 78 . 09 1400043 . 95 

SMP! 40 7613 . 6 7  1399929 . 63 

SMP2 40 7635 . 23 139995 7.20 

SMP3 40 7656 . 78 139998 4 . 7 7  

SMP4 40 764 1 . 95 1400040 . 88 

SMP5 40 7615 . 02 1400061 . 94 

SMP6 I 40 758 7.23 I 1400083 . 6 7  

SSMP! 40 75 7 7. 04 1399913 . 83 

SSMP2 40 7598 . 60 139994 1. 4 1  

SSMP3 40 7620 . 16 1399968 . 98 

SSMP4 40 7641 . 72 1399996 . 55 

SSMP5 40 7628 . 8 7  1400024 . 15 

SSMP6 40 760 1 . 92 1400045 .21  

SSMP 7 40 75 74 . 15 1400066 . 93 

SSMP8 40 7546 . 41 14000 71. 0 7  

SSMP9 40 7524 . 85 1400043 . 50 

SSMP!O 40 7503 . 29 1400015 . 93 

SSMP!l 40 7481 . 73 1399988 . 36 

SSMP/2 40 7453 . 31 1399966 . 1 7 

SSMP13 40 7443 . 46 13999 73 . 86 

SSMP/4 40 7465 . 02 1400001. 43 

SSMP/5 I 40 7486 . 58 I 1400029 . 00 

SSMP/6 I 40 7508 . 13 I 1400056 . 5 7 

SSMP / 7  I 4 0 7529 . 69 I 1400084 . 14 

TM! I 40 7490 . 78 I 1399948 . 1 7 

TM2 I 40 7545 . 50 I 1399942 . 90 

TM3 I 40 74 70 . 93 I 139984 7. 88 

UMP! I 40 7615 . 36 I 1399944 . 73 

UMP2 I 40 763 7.28 I 13999 72 . 8 7 

UMP3 I 40 7644 . 20 I 1400015 . 41 

UMP4 40 7633 . 42 1400030 . 16 

UMP5 I 40 7603 . 39 I 1400046 . 33 

UMP6 40 7608 . 60 1400052 . 79 

UMP 7 40 75 79 . 22 14000 74 . 10 

UMP8 I 40 7564 . 4 1 I 14000 75 . 12 
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FLUSH MOUNTED 
PRO TECTIVE CO VER 
PIPE CAP 

SURVEY POINT 

5o DIA . MAX. BOREHOLE 
P VC SLEEVE 

CENTRALIZERS 
A T  3' MAX. 

FIBERGLASS 
ROD 

UTILITY TO 
BE MOUNTED 

UTILITY MONITORING POINT CUMPJ Q9 
SEE SHEET I 21 /296IFOR L OCA TION 

MASONRY NAIL 
HEAD TO BE 

RECESSED BEL OW 
ROADWA Y SURFACE 

EXISTING 
ROADWA Y 
SURFACE 

<1 

-'-------,-----':/ 

. 4 l:l 

METAL 
IDENTIFICA TION 
TAG 

METAL IDENTIFICA TION TAG 
SCALE: N. T.S. 

SURFACE MONITORING POINT CSMPJ� 
SEE SHEET I 21 /296I FOR L OCA TION 

FLUSH MOUNTED 
PRO TECTIVE CO VER 

PROBE CONTAINING 
GRA VITY-SENSING 

TRANSDUCER 

COUPLING 

INCLINOMETER (JNCJ � 
SEE SHEET I 21 /296IFOR L OCA TION 

BOREHOLE 

GUIDE CASING 

PROBE 
GUIDE WHEELS 

TOP OF SOLDIER PILE WALL 

SUPPORT OF EXCA VA UON MONITORING POINT (EMPJ 0 
SEE SHEET I 21J296IFOR L OCA TION 

FLUSH MOUNTED 
PRO TECTIVE CO VER 

CONCRETE/GROUT 

1 1/2° I .D. STEEL 
PIPE (SLEEVEJ 

#8 REBAR MIN. 
LENGTH 4'-08 

SHALLOW SUBSURFACE MONITORING POINT CSSMPJ .. 
SEE SHEET I 21 /296I FOR L OCA TION 

VIBRA TING WIRE TIL TMETER 

TRANSDUCER MOUNTED INSIDE A STAINLESS STEEL 
HOUSING EQUIPPED WITH A L UG FOR MOUNTING THE 
SENSOR TO AN ADJUSTABLE BRACKET. THE BRACKET WILL 
BE A UNIAXIAL BRACKET. GEOKON 6350 VIBRA TING WIRE 
TIL TMETER, OR APPRO VED EQUAL . 

RANGE ±!0° 
RESOL UTION 8 ARC SECONDS 
A CCURACY :t8 ARC SECONDS 
LINEARITY :t0.3% FSR 
OPERA TING TEMPERA TURE -40 TO 175°F 

NO TES: 

1. SURFACE ROADWA Y BOXES SHALL BE CAST IRON IN 
ACCORDANCE WITH ASTM A 48 CLASS 30B. 

DIA . 
EL . 
J.D. 
MAX. 
MIN. 
N. T.S. 

- DIAMETER 
- ELEVA TION 
- INSIDE DIAMETER 
- MAXIMUM 
- MINIMUM 
- NO T TO SCALE 
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MECHANICAL ROOM FL OOR PLAN DEMOLITION 

LEGEND: 

TYP .  - TYPICAL 

��� - INTERNAL WALL TO 
BE REMO VED 

fZZZOJ - STRUCTURAL WALL TO 
BE REMO VED 

I� I - EXISTING STRUCTURAL WALL 
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I. SEE SHEEn 14 /296"{0R LA YOUT PLAN. 

2. SEE SHEETSI 31 /2961 TO I 33/2961 AND I  36/2961 
TO I 40/296FOR EXISTING TUNNEL MODIFICA TIONS. 

3. SEE SHEETS I 27/2961 TO I 30/2961 FOR NEW 
VENT !LA TION ROOM. 

4. SEE SHEET 34/2961 FOR SECTION A -A .  

5. SEE SHEET 34/2961 FOR SECTION B-B.  

6 .  SEE SHEET 34/2961 FOR SECTION C-C. 

7. SEE SHEET 35/2961 FOR SECTION D-D. 

8. SEE SHEET 35/2961 FOR SECTION E -E. 

9. SEE SHEET 35/2961 FOR SECTION F-F. 
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RFI 1 15  
DATE REVISION DESCRIPTION 

SEE DETAIL 5 
SHEET I 57/2961 
T/CONC 
VARIES 

1'-0"' 1'-0" 
--r+---- ----�� 

13'-0' 

BASE SLAB PLAN 

LEGEND: 

CMU 
COL. 
CONC. 
EL. 
H 
NOM. 
T/ 
TYP. 

(X) 

13'-0"' 

-CONCRETE MASONRY UNIT 
-COLUMN 
-CONCRETE 
-ELEVATION 
-HIGH 
-NOMINAL 
-TOP OF 
-TYPICAL 
-DOOR No •• SEE SCHEDULE 

SHEETI 75/2961 

1. SEE SHEET I 26/2961 FOR GENERAL ARRANGEMENT 
PLAN. 

2. SEE SHEET 34 /2961 FOR SECTION C-C. 

3. SEE SHEET 35/2961 FOR SECTION D-D. 

4. SEE SHEET 35/2961 FOR SECTION F-F. 

5. SEE SHEET 58/2961 FOR SECTION G-G. 

6. SEE SHEET 58/2961 FOR SECTION H-H. 

7. SEE SHEET 46/2961 AND SHEET I 4 7/2961 FOR 
BASE SLAB REINFORCING. 
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FOR STAIR DETAILS 
SEE SHEET I 73/2961 

SEE DETAIL 5 
SHEET I 57/2961 
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'S NO. DATE 

RFI 160 - REVISED DOORS 
REVISION DESCRIPTION 

29'-3%H 

T/CONC. 
VARIES 

SEE DETAIL -5 
SHEET I 57/2961 
TYP. 3 PLACES 
fT/CONC. VARIES) 
12' CMU WALL AT 
STAIR ST-3 SEE 
SHEETI 61 /2961 

T/CONC. 
VARIES 

INTERIOR WALL 
SEE DETAIL 

SHEETI 57/296L 

T/CONC. 
VARIES 

22'-9%" 

---

\� T/CONC. 
EL. 514.00 

COL. 

27'-10" 

T/CONC. 
EL. 532.00 

T/CONC. 
EL. 535.00 

33'-0"' 

BASE SLAB PLAN 

SEE DETAIL I 
SHEET I 57/2961 

21'-0H 

COL. 
T 

j 

33'-0"' 

SLOPE 
DN 

5'-88 

T/CONC. 
EL. 532.00 

3'-ll!tt H 

6'-0H 16'-0' 

100'-108 

LEGEND: 

CMU - CONCRETE MASONRY UNIT 
CONC. - CONCRETE 
DN - DOWN 
EL. - ELEVATION 
T/ - TOP OF 
TYP. - TYPICAL 

@ - DOOR No. SEE 
SHEETI 75J296I 

SCHEDULE 

T � COL. 
24'-ll0" 

/ SEE DETAIL 3 
-

-
-/ SHEETI 57/2961 

j 
6'-0H 

NOTES: 

'\ ' ' 

LADDER 

T/CONC. 
EL. 515.50 
(TYP.J 

T/CONC. 
EL. 514.50 

EXTERIOR WALL, 
SEE DETAIL 
SHEETI 57/2961 

21'-0"' 

� 

• 

� 
� 

• .! 
Cl � ,I 

� 

3'-0 

I. SEE SHEET 26/2961 FOR GENERAL ARRANGEMENT PLAN. 

2. SEE SHEET 34/2961 FOR SECTION A -A. 

3. SEE SHEET 34/2961 FOR SECTION B-B. 

4. SEE SHEET 34f296IFOR SECTION C-C. 

5. SEE SHEET 35/2961 FOR SECTION D-D. 

6. SEE SHEET 35/2961 FOR SECTION E-E. 

7. SEE SHEET 35f296IFOR SECTION F-F. 

8. SEE SHEET 58f296FOR SECTION G-G. 

9. SEE SHEET 46/2961 AND I 47/2961 FOR BASE SLAB 
REINFORCING. 
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NO TES: 

I. SEE SHEET 26/296 1 FOR GENERAL ARRANGEMENT PLAN. 

2 .  SEE SHEET 34/296 1 FOR SECTION C-C. 

3 .  SEE SHEET 35/296 1 FOR SECTION D-D .  

4 .  SEE SHEET 35/296 1 FOR SECTION E-E. 

5. SEE SHEET 35/296 1 FOR SECTION F-F. 

6. SEE SHEET 58/296 1 FOR SECTION G-G. 

COL . 

NO TES: (CONTINUED): 

7. SEE SHEET I 36M?96 I FOR SECTION H-H. 

8. SEE SHEET 1 36@96 1 FOR SECTION J-J. 

9. SEE SHEET I 36@96 I FOR SECTION K-K. 

10 . SEE SHEET I 53/2961 AND SHEET I 54/296 1 FOR 
ROOF SLAB REINFORCING. 
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NOTES: 
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- CONCRETE MASONRY UNIT /, SEE SHEET 1 26/2961 FOR GENERAL ARRANGEMENT PLAN. 
- COLUMN 
- CONCRETE 2. SEE SHEET!  34/2961 FOR SECTION A -A .  
- ELEVA TION 
- EXISTING 3 .  SEE SHEETI 34/296I FOR SECTION B-B .  
- TOP OF 
- TYPICAL 4. SEE SHEETI 34/296I FOR SECTION C-C. 
- UNDERSIDE 

5 .  SEE SHEET! 35/2961 FOR SECTION D-D . 

6. SEE SHEETI 35/296I FOR SECTION E-E. 

7. SEE SHEET I 35/296I FOR SECTION F-F . 

8. SEE SHEET! 53/2961 AND I 54/2961 FOR ROOF SLAB 
REINFORCING. 
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J.R. - 71 58 RAMP E TUNNEL_) 
TO THIRD STREET I.R. - 71 NORTHBOUND TUNNEL:; I 

RELIEF SLAB PLAN 

VARIES 

LEGEND: 
EL . - ELEVA TJON 
SIM. - SIMILAR 
T/ - TOP OF 

NOTES: 

ffi 

1. SEE SHEET I 26/2961 FOR GENERAL ARRANGEMENT. 
2. SEE SHEET I 43/2961 FOR SECTION A -A .  
3 .  SEE SHEET I 43/2961 FOR SECTION 8-8 . 
4 .  SEE SHEET I 43/2961 FOR SECTION C-C. 
5. SEE SHEET I 43/2961 FOR SECTION D-D . 
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FOR DETAILS 
SEE SHEET r=:l 3�8�/2=9=61 
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I.R.-71 58 RAMP E TUNNEL 
TO THIRD STREET I.R.-71 NORTHBOUND TUNNEL 

MECHANICAL ROOM FLOOR PLAN 

FOR DETAILS 
SEE SHEET ;--I 4
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NOTES: 

1. SEE SHEET I 38/2961 , I 39/2961 AND 
I 40/2961 FOR CONSTRUCTION PHASING 
AND SUPPORT DETAILS. 

2. ALL STRUCTURAL STEEL, INCLUDING 
BASE /f_ S AND CONNECTIONS IS 
INCLUDED FOR PAYMENT IN ITEM 513 -
STRUCTURAL STEEL MEMBERS, LEVEL 
UF, AS PER PLAN. 

3. GROUT FOR BASE If_, CAP If_, AND 
OTHER DETAILS IS INCLUDED FOR 
PAYMENT IN ITEM 530 - SPECIAL 
STRUCTURE MISC: GROUT. 
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� PROPOSED GRADE ---��--�����----------------�� --------------------�/�-- ----------- T/CONC.---
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NO TES: 

/. EQUIPMENT AND FAN PADS NO T SHOWN FOR CLARITY. 

2. FOR DRAINA GE DETAILS SEE SHEET! 76/2961 AND I 77/296L 

3. ELEVA TIONS SHOWN ARE A T  NORTH EDGE OF ROOF SLAB. 

4. ELEVA TIONS SHOWN ARER A T  EAST EDGE OF ROOF SLAB. 
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U/S SLAB TO L-�--------��---------------------------------------------nF./,r�-�-�, ----�L-�/C�O�/f;{i�
,_,
:=J,� 

��--�--------------�--������--�-�-�L��---+f)EL�. 535.03 
MA TCH EXISTING I r�1 Y •------.J 

ROOM FLOOR T /PLA TFORM I I Yl 
[ T/EXIST. MECHANICAL : : EL. 535.13 

.. +---C) ,I 
�:..J..__ __ 

(8EYONDJ EL . 526.77 : : � 1-------1 --------------- ------------------------------------------- \ =="':"==r- f{���:oo 
T/PLA TFORM 9 � 

l \__ ;� EL . 523.00 � 

� UNDERDRAIN 

RELIEF SLAB 
SEE SHEETI37f29f5 

EXIST. STAIRS STAIRS �----1 ---f-----'=T:-:--:/P--=L "='"A-'='TF�O...c..:R=M 
DOOR EL. 577.94 

----------;-�£=L�·�5�14�·�0�0 

\_ 6n MUD MA T 

SEC TION D-D 
SEE SHEET l26f296l27f296I2Bf296l29f296I30f296l FOR L OCA TION 

12u CMU WALL VENTILA TION OPENING 

UNDERDRAIN 

EMERGENCY 
ACCESS HA TCH 

C) �- EL . 5!0.00 

PROPOSED 
GRADE 
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L OW POINT 
EL . 514.00 SLOPE 
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SEC TION E-E 
SEE SHEET l26f296I2Bf296l30f296IFOR L OCA TION 

EMERGENCY f COL . EQUIPMENT r ACCESS HA TCH r PR 
ACCESS HA TCH I A CCESS HA TCH � 
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2. FOR STAIR AND PLA TFORM DETA ILS; SEE SHEET I 73/2961 
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NOTES: 
!. SEE SHEET I 24/2961 FOR L OCATION. 
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II SHEET I 3 7/2961 
(TYP. 5 PLA CESJ 
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ELE VATION A - UNIT 8 EAST WALL 

FULL HEIGHT 
FRP SYSTEM 

T/EXIST. 
MECHANICAL ROOM SLAB 

,/- - FRP SYSTEM 
// FULL HEIGHT / T = . 0811 // ---- ·-----' I 

I 
I 
I 
I 
I 
I 
I 

DETAIL 1 (TYP .  5 PLA CES) 
SEE SHEETI 3 7/296I FOR L OCA TION 

NOTES: 
!. FRP SYSTEM IS INCLUDED FOR PA YMENT IN ITEM 530 

- SPECIAL STRUCTURE, MISC: FIBER REINFORCED 
POL YMER (FRPJ SYSTEM. 

LEGEND: 
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FRP 
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TYP. 

- ELEVA TION 
- EXISTING 
- FACE OF 
- FIBER REINFORCED POL YMER 
- TOP OF 
- TYPICAL 

I :::::::::::>< I - PROPOSED STRUCTURAL 
WALL OPENING 

::::�::-=��� - EXISTING STRUCTURAL 
WALL OPENING 
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Wl4x82 L INTEL _j 

�� 61 I 6 

Wl4x82 L INTEL _/ 
I� (� 'Wl4x82 

'l-INTEL-
7'-0" 3'-0" 4 '-6" 

STAGE 1: (j) 

4 

1'-6" 

- DEMOL ISH PORTION OF EXISTING WALL AS INDICA TED. 
STAGE 2: (2') ,_/ 

- INSTALL NEW COLUMNS AND L INTEL AS INDICA TED. 
- DEMOL ISH PORTION OF EXISTING WALL AS INDICA TED. 

STAGE 3: (j_) 
- INSTALL NEW COLUMN AND L INTEL AS INDICA TED. 
- DEMOL ISH PORTION OF EXISTING WALL AS INDICA TED . 

STAGE 4: 0 
- INSTALL NEW COLUMN AND L INTEL AS INDICA TED. 
- DEMOL ISH PORTION OF EXISTING WALL AS INDICA TED . 

STAGE 5: (s) "..__/ 

- INSTALL NEW COLUMN AND L INTEL AS INDICA TED. 
- DEMOL ISH PORTION OF EXISTING WALL AS INDICA TED . 

STAGE 6: (Bl '.__/ 

- INSTALL NEW COLUMNS AND L INTEL AS INDICA TED. 
- DEMOL ISH PORTION OF EXISTING WALL AS INDICA TED . 

STAGE 7: (jJ 
- INSTALL NEW L INTEL AS INDICA TED. 

6'-0// 
EXISTING 

STRUCTURAL 
WALL OPENING 

PLAN - CONSTRUCTION PHASING - UNIT 17 CENTER WALL 

LEGEND: 
COL . 
JT. 
TYP. 

UNIT 16 

t 7 7 71 
I 

t-----• -----1 

NOTES: 

- COLUMN 
- JOINT 
- TYPICAL 
- EXISTING STRUCTURAL 

WALL OPENING 
- WALL DEMOL ITION 
- COLUMN 
- SPL ICE 

I. SEE SHEET I 24/296IFOR L OCA TION. 
2. SEE SHEET I 44/296IFOR ELEVA TION A -A .  
3 .  SEE SHEET I 44/296IFOR ELEVA TION B-8. 
4. SEE SHEET I 32/296IFOR MEMBER SIZES. 
5. ALL STRUCTURAL STEEL , INCLUDING BASE /f.S AND 

CONNECTIONS IS INCLUDED FOR PA YMENT IN ITEM 513 
- STRUCTURAL STEEL MEMBERS, LEVEL UF, AS PER PLAN. 

6. GROUT FOR BASE /f., CAP /f., AND OTHER DETAILS IS 
INCLUDED FOR PA YMENT IN ITEM 530 - SPECIAL 
STRUCTURE MISC: GROUT. 
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UNIT 18 UNIT 17 

4'- 7" 6'-6" 
EXISTING 
STRUCTURAL 

� COL . 

WAL L  OPENING(!) 

(£ COL . � COL . 

PLAN - CONSTRUCTION PHASING - UNIT 17 WEST WALL 

t COL . 10 '-0" (£ COL . 10 '-0" t COL . 10 '-0" I I : i I I I I 
I I I I I I 
I I I I I I -

-I· 

I \ I / 

STAGE 1: (j) 
- INSTALL TEMPORARY SUPPORT COLUMN CAPABLE OF A SERVICE L OAD OF P=BOK. 
- DEMOL ISH PORTION OF EXISTING WALL INDICA TED . 

STAGE 2: (2') ,_, 
- INSTALL NEW COLUMNS AS INDICA TED. 
- INSTALL TEMPORARY SUPPORT COLUMN CAPABLE OF A SERVICE L OAD P=BOK. 
- DEMOL ISH PORTION OF EXISTING WALL  INDICA TED . 
- REMOVE TEMPORARY SUPPORT COLUMNS INSTALLED IN STAGE 1. 

STAGE 3: (}) 
- INSTALL NEW COLUMN AS INDICA TED . 
- INSTALL TEMPORARY SUPPORT COLUMN CAPABLE OF A SERVICE L OAD P=BOK. 
- DEMOL ISH PORTION OF EXISTING WALL  INDICA TED . 
- REMOVE TEMPORARY SUPPORT COLUMNS INSTALLED IN STAGE 2. 

STAGE 4: ({) 
- REMOVE TEMPORARY SUPPORT COLUMNS INSTALLED IN STAGE 3 .  

SECTION A-A 

/.// 

10 '-0 " 

// 

LEGEND: 
COL . 
JT. 
TYP. 

r 7 7 71 
0 
I 

EXIST. 
MAX. 
T/ 

(£ JT. 
UNIT 17 

- COLUMN 
- JOINT 
- TYPICAL 
- EXISTING STRUCTURAL 

WALL OPENING 
- WALL DEMOL ITION 
- TEMPORARY SUPPORT COLUMN 
- COLUMN 
- EXISTING 
- MAXIMUM 
- TOP OF 

UNIT 16 � 

-
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Lu 

� 1--
-q � 
ct: () Cl:::: ca 1--f.-.: 
V) -�V)� 
r-:::: �l:::l() 

�. s�GJ 
0:; �---�� ....... 

- L - - - - - - --

NOTES: 
1. SEE SHEET l 24/296l FOR L OCA TION. 
2. SEE SHEET I 45/2961 FOR DETAIL 1. 
3. SEE SHEET [ 45/296I FOR DETAIL 2. 
4. SEE SHEET I 32/296I FOR MEMBER SIZES. 
5. ALL STRUCTURAL STEEL , INCLUDING BASE /f.S AND 

CONNECTIONS IS INCLUDED FOR PA YMENT IN ITEM 
513 - STRUCTURAL STEEL MEMBERS, LEVEL UF, 
AS PER PLAN. 

6. GROUT FOR BASE /f., CAP f., AND OTHER DETAILS IS 
INCLUDED FOR PA YMENT IN ITEM 530 - SPECIAL 
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0 

I 
" 
0 
/ 
r<) 
<Xl 
" 
N 
" 

f/) 
E 
"0 
/ 
N 
0 
<Xl 
" 
..,_ 
Q) 
Q_ 

� 
0 
� 2 

/f.IYz ,  CAP PLA TE 

3-lu D!A . A325N 

SHIM AND 
� DRY PACK GROUT 

---------- W/4 

Yz u  MIN. 

SHIM AND DRY PA CK GROUT 

X 
Q) 
/ 
E 
E 

BOL TS W/4 
W/4 COL . 

_c 

��-----.-------------. 
- �  
� 1--+----+------------1 DETAIL 7 
�I---1-+1-0/-0-2-/-15+-----RF-J-8-4-/-8-6--------l SEE SHEET I 44/296I FOR L OCA TION 
'S NO. DA TE REVISION DESCRIPTION 

6' 
f COLUMN 

6" 

REFLEC TED PLAN 

' • 
� � Q;) 

• 
• � � Q;) 

� COLUMN 
5H 5' 

lf.!Yz H 
W/4 COL . 

�IM. 

}4 u DIA .X88 EXPANSION ANCHORk HIL T! KWIK BOL T 
SEE SHEET I 39/2961 1  44/296I FOR L OCA TION 

U/S CONC. fJ OPENING 

SHIM AND DRY PACK GROUT 

Yz u  MIN. 

SEC TION B-8 

DETAIL 2 
SEE SHEET I 45/2961 FOR L OCA TION 

f SPLICE 
Jyz H 3H , 2" 1 2"< 3H 

I 

I I  
� I I 

I I I 
1 1  \ j � \ 

W/2 

DETAIL 5 

Jyz H W/2 

I 
• I") 
' I") 

-

lf.Yzx9xl'-1 .. N.S. 

(6J-/6 D!A • A325 N CLASS B BOL TS 
& F.S. 

PRO VIDE SSL HOLES IN SPLICE If. fHORIZ. DIRECTION) 

SEE SHEET I 44f296I FOR L OCA TION 

f SPLICE COL UMN EDGE OF NEW CONCRETE OPENING 

PLAN (TYP.  8 -- PLA CES) 
DETAIL 3 

OR APP 0 VED EQUAL 

SEE SHEET I 44/296I FOR L OCA TION 

____r EDGE OF NEW CONCRETE 
c::J=c=$=�'- OPENING 

lf.Yzx3xl'-48 
(I 5'-0° MAX o . c .  3/4 .. DIA .x5 1/2" EXPANSION ANCHOR ----+---lll----� 

"' 
[ 
• I") 
• I") 
' I") 

r 

DETAIL 6 
SEE SHEET I 44/296I FOR L OCA TION 

!Yz " 

-
-
-
-

2' 
� SPLICE 
I 2H n ii� I 

..1.. ,�.. 1 1  ..1.. ..1.. I l l  

lyz ' 6J-1" DIA . A325 N LASS B BOL TS 1/g 
/ W/4 

& 

& 
"' Yz '  \___, lf.%x12xl'-l6 N.S. & F.S. FILLER /f.7{6x!O %xl'-/8 

DETAIL 9 N.S. & F.S. 
SHIM AND SEE SHEET I 44/296I FOR L OCA TION 

"- DRY PACK GROUT 

"-..__W/2 NO TES: ==r===�Z$�=�=���j===== I. ALL STRUCTURAL STEEL , INCLUDING BASE /f.S 
lf.Yz N STIFFENER N.S. & F.S. 
1" DIA . A325N BOL TS ON GAUGE OF W/2 W6 COL . 

DETAIL 8 
SEE SHEET I 44/2961 FOR L OCA TION 

AND CONNECTIONS IS INCLUDED FOR PA YMENT IN ITEM 513 - STRUCTURAL STEEL MEMBERS, LEVEL UF, AS PER PLAN. 
2. GROUT FOR BASE /f., CAP /f., AND OTHER DETAILS IS INCLUDED FOR PA YMENT IN ITEM 530 - SPECIAL STRUCTURE M!SC: GROUT. 

LEGEND: 
COL . CONC. DIA F.S. MIN. N.S. 
If. SJM. SSL T/ U/S 

- COLUMN - CONCRETE - DIAMETER - FAR SIDE - MINIMUM - NEAR SIDE - PLA TE - SIMILAR - SHORT SL OTTED HOLES - TOP OF - UNDER SIDE 

0 --' . "' <( >-z �  ,.., o ><  ;;: c o.. ... 
O o C z  ::t: 
:::0 <( 0 >- --' ... w c o G:i  z 
:::E ...J <( 
::t: u --' w u ,.,  > ... � w <( 0 --' ::t: S!! u I 
"' 

w ::::::: e- O <( N co o ,  ,.... 
$2 Ll) <0 

0 D ;;; � c:: W <{  
� �  "' 
z (/)  LL � :::;: 1-:5 -::> <D 

D !;l! u.  0 '-' I- 1-� CJ  "" D 

.., 
LL 
0 

.., 
1/) 
....J -<C 1- "" 
LLJ c:: 
c < c... 
c w 
z "' _J  
<C I") I-� >-
1/) 9 _J 
z � E5  0 :::;: o - ...: z 1- I ::>  u • _J LLJ o w 1/) z Z 

z 
CX) w ::::> 

' Cl l-
8 w  t::: C:: _j <Il l-1- >-- _J 

z ;::: ::::> ,..!.., 
....J <C a:: ::::> 1-u ::::> a:: 1-1/) 

"=' CXI ('I) <D . C\1 ,.. .... 0 CXI I ,.. ""' c:i I 
::::!: z 
<C c 
J: 0.. 

4 5  2 9  

® 5 



0 

0 

0 

0 

I.R.-71 
SOUTHBOUND 
TUNNEL I UNIT 9 1 

I. 

2. 
3.  

4. 

5. 

24'-11Y2 H 

SEE SHEET I  26/2961 FOR GENERAL ARRANGEMENT. 
SEE SHEET I  55/2961 FOR SECTION A -A.  
SEE SHEET I  55/2961 FOR SECTION B-B. 
SEE SHEET I 47/2961 FOR ADDITIONAL BASE SLAB 
REINFORCING. 
SEE SHEET I  86/2961 FOR REINFORCING SCHEDULE. 

- ONE IN A SERIES OF 
- COLUMN 
- MAXIMUM 
- TYPICAL 

I 
... 
' �0 <t N  0'-. 

N 

LL 
0 

I 
m 
<( 
....J 
V) 
UJ 
V) 
<( 
m 

I 
z 
<( 
....J 

� 
co rL!) CD 0 
� 

0 
1-
y: 

y: 
0:: 
<( 
Cl... 

a.. ... w 

� � s 
� r:: o:: """" I W UJ :::2: 0 
u <( z 
et::: :::c ::::J 
0 
LL 
z -
UJ 
et::: 
:::::E 
0 
0 
et::: 

1-
z 
UJ 
> 
....J 
<( 
et::: 
:::::> 
1-
u 
:::::> 
et::: 
I
V) 

... 
0 

I ... 
..... 

o d  
z z  

w
z 

(.!) ::::J 0 1--o:: w 
co �  

>_j 

co 
CQ 
C\1 
...... 
co 

0 z 
c 

46/296 



<.D 
z 
>-
1-

0 
c 
2 
X 
Q) 

/ E 
� 
/ 
0 
c 

-"" 
0 
� 
Q_ 

/ 

r i.R. - 71 
SOUTHBOUND / TUNNEL - I UNIT 9 1  

I UNIT 161 

' 

I S. 0. 49-BS908 
@ 6" MAX. 
=24 '-0" 

6" 

16'-0" 

6" 

3-BS906 
@ 6" MAX. 
=1'-6" 

6" -- r--
13'-0" 

6" 

' , , , � COL . SPLICE f J' SPLiCE f COL . SPLICE f SPLICE f COL . f SPLICE 
' , 'k i----+-'+-------+-'2_0_'_-_0_" ___ .J--___ 2_0_'-_0_" _ ____j_-J I I 

1 ' , , , , I / lf--T---/_1_6'_- 7_"_------rl-_16_'-_7_" ----11 1 1 
' ,  15'-40 " '-10_ '' 12't0" 20'�0" I 12'-0" 18'-30 " 12'-0" 

1-6�'---o0�"-1---,6'""""''--0-o-/.-, 
I 6"', ,!. I !I 6" 6" 6'-0" 6'-0" 6" I I 6" 6'-0" I 6'-0" 6" I 2" 

I 'I, I I l � I I :>.;:-;-. ---t--1--------t-1 -____,�-- I � --I s. 0 .  / I ' /  I COL . I'- "l: I I IV) � COL . I � � �t�. / � i 
� �=�==

s

=

m

�

I

=

P

=��

�

�

�

�

�

��

�

��

�

�

�

�

,

�

�

��=

S

=

T

*

�

=

W

=��=��

�

��

�

�

�

=

·

=

�

9

�:�� 
=12'-0" I I I 'fl �,1 tl:i � I I lr) ' t t l I I C'J �lp : : � �lp I I � � Y? cCJL .  / I I 

I ' I I I I I I I STRIP / I I I I I I I IF/""""i""�l........fl ......... �===tl=#= 
I I I I I I I I I 

I I I I I 
I I I I I I I 

32-BS831 25-BS830 41-BS830 25-BS830 38-BS830 
@ 6" MAX. 

� =15�-4!12, " 
� I I 
� I I 
� I I 

' I I 
� � I I 

I I 
I I 

32-BS903 

\ \ 

- -

@ 6 "  MAX. @ 6" MAX. @ 6" MAX. @ 6" MAX. 
=12'-0" =20'-0 " : =12'-0" =18'-30 " 

-IO-BS83o � 1 1 � 
@ 6" MAX. I I "(  =4'-10 " � 1 � I ' I , 

<c ,  I l <c , I � 0) I 1 � 0) - --i---
l I 

-10-BS903 
@ 6" MAX. 

� I I ll)  � I I �  CQ I I CQ  
I I 

I I I I 
I 

r- - -:- - -
I I I I I =4'- 10 " 

1 25-BS903 

I I 
I I 

41-BS903 

I I 
25-BS903 38-BS903 

@ 6" MAX. 
=20'-0 " I 

@ 6" MAX. 
=12'-0" 

@ 6" MAX. 
=18'-30 " 

- - - - - � 
CJ I � 

I .  SEE SHEET! 26/2961 FOR GENERAL ARRANGEMENT. 
2. SEE SHEET! 55/2961 FOR SECTION A -A .  
3 .  SEE SHEET! 55/2961 FOR SECTION B-B .  
4 .  SEE SHEET! 46/2961 FOR ADDITIONAL BASE SLAB 

REINFORCING. 
5. SEE SHEET! 83/2961 FOR REINFORCING SCHEDULE. 

BASE SL AB - BOTTOM REINFORCING PL AN 

LEGEND: 
1 S .D .  
COL . 
MAX. 
TYP .  

- ONE IN A SERIES OF 
- COLUMN 
- MAXIMUM 
- TYPICAL 
- MECHANICAL SPLICE 

I 

0 �LL 
<5 1-�co 
N 
LL... 
0 
N I 
co 
<( _J 
(/) 
w 
(/) 
<( 
co I 
z 
<( _J 

0 
1-
Y:: 

a.. '" ::J 
I- c:J 1-

z 7 ::J w ;:::: 0::: :::::iE I W w � 0 
u 4 z 
a:: :r: ::::l 
0 
LL... 
z -
w 
a:: 
:::::!E 
0 
0 
a:: 

1-
z 
w 
> 
_J 
<( 
a:: 
::> 
1-
u 
::> 
a:: 
I
(/) 

... 
0 
... 
....... 

I 

o uJ  
z z 
w z 
C) ::::l 0 1-o:: w 
(l) �  >....J 

()() 
ID 
C\1 
..... 
()() 

0 z 
0 
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0 

0 

0 

0 

32-EW703@6":...15'-6" (O.F.J 

/2-EW703@5% "=5'-J% 8  
!2-EW70/@5% N=5'-3!4 "(0.F.) ·I 19-EW50/@/28 MAX.=IB'-0° 

CORNER BARS-ADD'L . 

-�-:----l'y----;-;-�----;----------,----:--;--_____j'v------;---;----.--:----------��-----,--.-----+------r--_____,.,_ro;:_:_·F;.;_J �"�::,.__ � 
/ EW714 E.F. EWl/3 E.F. 

�-' SPLICE 37'-8" 
137-EW70TI!J6, MAX.=65'-9'/, , (O .F.) 
137-EW703@6i" MAX.=65'-9'/, " (O.F.J 

i ',',,, ,/ i 1 ,/ i i � - - : i i i lc_:I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ! l _ _ _ _ _ _ _ _ _ _ _ _ _ _  ! l _ _ _ _ _ _ _ l: - - -l- - - - - - -�:Li i " 1-;if� / �==
@
=
12
=

H
==

M
=
�x
==

. 
====

@
=
'2
=
,
=
M
=
�
=
x
=·==

�
��q=������======�

E
�
W
�
7
�
10
�

E
�
.F
=·���=r===============���� 

. '
,,, / : .k- - - - - - - - - - - - - J  : : : : : L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -J - - - - �� - - - - - - - -Ehe- _ .... l�rif.[JL2�============"i::::!::::::::===F============'--J:::::!�========::;fl=i-_a ', I L I I L - - L - - - - - 1  I I 

' -/'',,,/r-- - - - - - - - - - - - - - - - -� - - - - - - - - - - - -: EW�;���2; MAX. / ,/ '\.._) � H � /9-EW50!@/2" MAX.=/8'-0"  � / / ............ I 
CORNER BARS-ADD'L . / �I 

' 

::2 
o_ 

N 

� 
N 
0 

r<) 

1.() 

0 
N 
....._ 
N 
N 
....._ 
Ol 

c 
Ol 

u 

Ol 

0 
(f) 
f
u 
'¢ 
r<) 

0 
r:: 
0 
/ 
r<) 
00 
1'
N 
1'-

E 
u 
/ 
N 
0 
00 
1'
'¢ 

� 
Q_ 

1/ /1 ' .... ,,, � / / J T \, i 64-EW702@12, MAX.=62'-r a.F.J / _ / / .... , , � �/ . A "" 64-EW704@/2" MAX.=62'-r (f.F.J 19-Ew5ol@/2" MAX.=/8'-0Y /1 /1 '',,, 1/ f EW715 E.F. 7 ��I' 7-EW702@1!}2 N MAX.=5'-9H (f.F.J CORNER BARS-ADD'L . I / / ............ / @12" MAX. I v 7-EW704@1!}2 "MAX.=5'-9° (J.F.) /',,, / .................... / 19-EW501@12u MAX.=/8'-ou/ � �o%%ff$'���s��Ba�f�'-ou 
1 n / 'I' 

' .... , / CORNER BARS-ADD'L . 8 I/ 
I I ....... .... I 1'\ I 

19-EW50/@12, MAX.=/8'-08 
CORNER BARS-ADD'L .\ 

' 

\ 

-EWl0/@6° MAX.=/5'-68 {O.f"L 
32-EW703@6° MAX.=/5'-68 (O.F.J 
18-EW702@128 MAX.=17'-0H (J.F.) 
78-EW704@f2H MAX.=17'-o, a.F.J 

SEC TION A -A 
SEE SHEET I  48/296IFOR L OCA TION 

T./CONC. 
EL . 532.00 

T./CONC. 
EL . 514.00 

T./CONC. 
EL . 532.00 

T./CONC. 
EL . 514.00 

J2-EW70/@5% u MAX.=S'-3% u ro.F.J 
72-EWlOJ@s% u MAX.=5'-J% H ro.F.J 
7-EW702@11}2H MAX.=5'-9H (J.F.J 
7-EW704@1l}2 8 MAX.=5'-9° (f.F.J 

SEC TION 8-8 

18-EW702@/2u MAX.=/7'-0" (JY.J \ 19-EWS0/@/2, MAX.=/8'-0u / 

18-EW704@/2, MAX.=/7'-0u (J.F.J CORNER BARS-ADD1L . FOR WALL REINFORCING;___/ 
SEE SHT. I 49/2961 

19-EW50/@/2u MAX.=18'-0u 

T./CONC. 
EL . 532.00 

T./CONC. 
EL . 514.00 

CORNER BARS-ADD'L . 

I 

� SPLICE 

i ! 

I 
i 
I 

64-EW702@12, MAX.=62'-r (J.F.J 
64-EW704@12° MAX.=62'-r (J.F.J 

137-EW701@6° MAX.=65'-9'/, 0 ro.F.J 
137-EW703@6° MAX.=65'-9% H (O.F.J 

SEC TION C-C 

SEE SHEET I 48/296IFOR L OCA TION SEE SHEET I 48/296IFOR L OCA TION 

NO TES: 

.. 
C) � �  - c:::. , , c:::. 
:.< �  � � .. "<<: 
� co 
� P::: 
C) � 
� Q:  L.u a  
, c:....:. 

� 

::::: 
0 I. SEE SHEET I 26/296IFOR L OCA TION. 
E 
(J) 

� 
(J) 

/ 

� LEGEND: 

5 
AOO'L . - ADDITIONAL 

g> CONC. - CONCRETE 
� E.F. - EACH FACE 
� !.F. - INSIDE FACE 

I 
ocr 

w ::::: f- 0  « N  co D '  r-
S2 L!) CD 0 

D � 
� 0:: 
W <( �� 
z Vl  1..!... � � 1-
�J (]) 

D !;!;! 1..!... 0 '-" I- 1-�(D y: 

IJ) 
LL 
0 
I . 
> 
w 
_J 
w 
_J 
_J 
< 
:a= y: 
I 0:: 

1- <( 

z Cl... 
w w 
::::::E "" _j 

1'0 1-w � >-
(.J ? _j 
0:::: r:: o:: 0 I w 
LL � 0  
z <( :Z 
- :::c ::::J 
w • _j 0:::: o w 
I :z :Z 

::::::E :z W ::::J 0:::: (.!) I-
S w  z 

0 O:: _j I]) I-- >-1- _j 
< r:: _J - � 1-
z 
w 
> 
I 

_J 
<C 
0:::: 
::::> 
1-
(.J 
::::> 
0:::: 
1-
V) 

'lit co (I) CQ 
... C\1 
0 ...... 

co I ... 
""' 0 I z 
::!E 
<C c -
:::1: a. 

48  29E  

iS_ O .F. - OUTSIDE FACE 
/ 

o �------------------------------------------------------------------------------------------------------------------------------------------------T.�/------
-

�
T
�
OP

�
O
F�------------��� @ 



0 

0 

0 

0 

N 
0 
00 
['. 
"<1-
w 
0:: 
0... 

c 
(J'> 

"'0 

c:i 
N 
0 
(f) 
f
u 
"<<
n 

0 
I 

r:: 
0 
/ 
"' 
00 
['. 
N 
['. 

E 
"'0 
/ 
N 
0 
OCl 
['. 
"<!-

� 
Q_ 

::::: 
0 
E 
(I) 

� 
(I) 

/ E E 
_r: 
/ 
(J'> 
c 

t 
0 
$: 
$: 
Q_ 

/ 0 

2H II 
� 
\_/ 

;t . \ EW772 E.F. I � � 19-EW501t>l2' MAX.=/8'-0' 

79-EW50lt!Jlr MAX.=lB'-0° 
CORNER BARS ADD'L 

� 
� �  

FOR WALL REINFORCING 
SEE SHT. I 48/2961 

· -

� a 
,1 � 
� t:l " 
II t:l . a ' "" Li... l 

� V) L..i � � Q:: (\1 I I, 
.. ex§ ;;::: � � � � � !!j  I " � �  � � 
;;:: a I@) 
� (..) 
� 

t SPLICE 35'-08 l SPLICE 37'-88 
I I 2l8-EW70lt!J6° MAX.=TOB'-68 (Q .F.) I I 2l8-EW703t!J68 MAX.=TOB'-6° (O.F.J 

� � - - \ EW7f0 E.F. \ EW7f0 E.F. 

!04-EW702t!JJ2H MAX.=!03'-2N (J.F.) 

_ .:&,.  f04-EW704t!JJ2H MAX.=f03'-28 (J.F.J 
� " 

FOR WALL REINFORCING 
SEE SHT. I 52/2961 

PLAN 

f SPLICE 1 SPLICE 

I I 

I I 
" " . a . a Li... l Li... l . ' . ' LI.J �  LI.J �  

a I I, a � �. 
I r:::: � I r:::: � � � � � I '> I '> 

� � � � 
I@) I@) 

!04-EW702t!Jl28 MAX.=103'-2" (J.F.J 
104-EW704t!J/2u MAX.=103'-2" (J.F.) 
2!8-EW70lt!J6" MAX.=!OB'-68 (Q.F.J 
2!8-EW703t!J68 MAX.=!OB'-68 (Q.F.J 

SEC TION D-D 
SEE SHEET ! 49/296IFOR L OCA TION 

® 0 ....J . 10 <[>-z;;r: l"l 
O"" ;;;: on_ """ I oo Oz :I: :::0...: 0 1-iil • 

tiG:ig� 
:::;;dNj ���� <0:::>....1 :z::SQV>u 

! I . 
� "' l9-EW50lt!Jl2° MAX.=lB'-08 ocr 

w ::::: � CORNER BARS ADD'L f-- 0 « N  co 
l9-EW50lt!J1r MAX.=lB'-0° 

0 '-.. r-
S2 L!) CD 

CORNER BARS ADD'L 0 
D � 

� � 0:: W <(  �� 
� 

FOR WALL REINFORCING 
SEE SHT. I 50/2961 z Vl  1..!... � � I-

�J (]) 

D !;!;! 1..!... 0 '-" I- I-�(D y: 

IJ) 
LL 
0 
N 
I 

> 
LLJ 
....J 
LLJ 
....J 
....J 
< 
31: y: 0:: I <( 
1- Cl... 
z w LLJ ocr _j :::::E 1'0 1--
LLJ � >-
u ? _j 
0: r:: o:: 
0 1 W 
LL � 0  

<( :Z 
z :::c ::::J -
LLJ • _j 0: o w 
I :z :Z 

:z :::::E W ::::J 0:: (.!) I-
T/CONC. z S w  

O:: _j 

EL . 532.00 0 I]) I-
� 

>-
_j 

.. < a r:: ,I � ....J � -� t:l 1-II t:l z ' "" 
� V) 

LLJ 
> � Q:: I 

� ex§ ....J 
< � !!j  0:: 
� a <: 

� Q:: 
1-
u � 8  � 

� 0:: 1-
T/CONC. 

t/) 

EL . 514.00 
NO TES: 'lit co (I) CQ 
1. SEE SHEET I 26/2961 FOR L OCA TION. ... C\1 

0 ...... 
co I ... 

LEGEND: ..... 0 I z 
ADD'L . - ADDITIONAL ::!E 

<C c CONC. - CONCRETE -
E.F. - EA CH FA CE :::1: a. 

!.F. - INSIDE FA CE 
O.F. - OUTSIDE FA CE 

49j29E T/ - TOP OF 

@ 5 
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(J) 
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/ 
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29-EW702@/r MAX.=27'-10u (J.F.J FOR WALL REINFORCING

>

� @ 
9-EW702@llf/4 u MAX.=7'-6u (J.F.J 

�� 
29-EW706@/2° MAX.=27'-/0u (J.F.J SEE SHT. I 49/2961 

9-EW706@ll!/4 u MAX.=7'-6u (J.F.J \ 20-IW50!@!2u MAX.=!9'-0° A -/�--FOR WALL REINFORCING 19-EW50!@!2u MAX.=18'-0u 
/ :o fl.\ 2' CORNER BARS-ADD'L / SEE SHT. I 51/2961 99 EW702@12u MAX. 97, 5� u (J.F.J CORNER BARS-ADD'L � \� 

7 
/ - �> 

/' ... , �� 20-EW50/@/2° MAX.=!9'-0" 99-EW704@12" MAX.=97'-5� H (J.F.J ".....I , ...... , 1 0-..G , / coRNER BARS-ADD'L 1 1 r / / EW70B E.F. I,."\:�>I���==������������==Wf====r===�========�==========����====�================7=�========������========�========�========������ ;'... ... 1 @/2" MAX.� I T / . . 1 • 1 • / '>' !9-IW50/@!26 MAX.=l9'-0" ���r------:---lf.L:=-"�- :::::!"-�::.==============::Jta====�"- ===-=========:..::::========$==============:.=::=====�"- ::.========i:::::=$========::::::;;�A!..=::========.::=========-====7=� / / CORNER BARS-ADD'L � "-£W709 E.F. @12" MAX. '\ EW711 E.F. 1, '\ EW7!0 E.F. 1, EW710 E.F. / !9-EW50/@!2" MAX.=!B'-Ou / I �6-EW702@12" MAX.=24'-9� H a.F.'F � _ � 52_Ew701@6u MAX.=25,_3% H ro.F.J @/2° MAX. 203_Ew701@6u MAX.=100,_2u ro.F.J @/r MAX. @/2° MAX. coRNER BARS-ADD'L 
• /26-EW706@f2H MAX.=24'-9� H a.F.J �"n-�llf4---____,_,_"_y_5_2--E-w-7o_s_@_6_N -MA-x-.-=2-5-'--37Y4';-N-r-o-.F-.J-�---wE\----------------r-l ----::-2o"""'J=---=Ew=7=o=-=3:-@-=-6H=-M:-:-)!1.,...,.X-=-.=---=1-=-oo,...,,,---_2=-=n:-:ro-==--=.F:-:.J,--------------j----------------------___, 

If ... ... ,A======-======�.�---.-�-HI ' '  v 35'-0H 37'-BH 
� .4. � !8-EW70!@68 MAX.=B'-68 (O.F.J t SPLICE SPLICE ,1*�=========-=============-:f=.=F=l���------ 18-EW705@66 MAX. =8'-68 (0 .F.) \ 19-EW420@/2" MAX. EW707 E.F. I � PLAN 

DOWELS @/2° MAX. -.. 19-EW501@!2"MAX.=l9'-0" 
56-EW70!@6° MAX.=27'-l� u (O.F.J 5u CORNER BARS-ADD'L 

��5�6�-E=W�7�0�5@�6�u�M�A�X�.=---=2�7����%�4�"�(Q�.-=F�.)---+� 
T/CONC. 
EL. VARIES - T/CONC. 

EL. VARIES 

NO TES: 

' 

T/CONC. 
EL . 514.00 

T/CONC. 
EL. 514.00 I. SEE SHEET I 26/2961 FOR L OCA TJON. 

T/CONC. 
EL. 535.00 
T/CONC. 
EL. 532.00 

T/CONC. 
EL. 514.00 

I '  

26-EW702@f2H MAX.=24'-9� " a.F.J 
26-EW706@1r MAX.=24'-9� H a.F.J 
56-EW70/@68 MAX.=27'-1� H (O.F.J 
56-EW705@6u MAX.=27'-l� u (O.F.J 

SEC TION E-E 

9-EW702@11f#4H MAX.=l'-68 a.F.J 
9-EW706@117#4H MAX.=l'-66 a.F.J 
18-EW70/@6° MAX.=B'-6° (O.F.J 
18-EW705@68 MAX.=B'-68 (O.F.} 

SEC TION F-E 

LEGEND: 

ADD'L.  
CONC. 
E.F. 
I.F. 
O.F. 
T/ 

- ADDITIONAL 
- CONCRETE 
- EACH FACE 
- INSIDE FACE 
- OUTSIDE FACE 
- TOP OF 

SEE SHEET I  50/296IFOR L OCA TION SEE SHEET I 50 72961 FOR L OCA TJON 

� SPLICE 
jr-Bu 3-EW7!0 E.F. · r · 1  I / @/2° MAX.= 3'-0" 

� SPLICE 

i ! 1---rr/-----------

I 

99-EW702@l2° MAX.=97'-5� H (J.F.) 
99-EW704@/2° MAX.=97'-5� H ([.F.) 
203-EW70t@6H MAX.=700'-2H ro.F.J 
20J-EW703@6H MAX.=too'-2H ro.F.J 

SEC TION G-G 
SEE SHEET I 50/2961 FOR L OCA TION 

3-EW71! E.F. 
I / @12H MAX.= 3'-0H / 

T/CONC. 
EL.

I TBOI I ���===�===�� 

29-EW702@/2° MAX. (J.F.) 
29-EW706@7r MAX. (J.F.J 
52-EW70!@66 MAX. (O.F.) 
52-EW705@68 MAX. (O.F.J 
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J9-IW50/@f2" MAX.=/81-0u 
CORNER BARS-TYP. '\ 

3J-IW70/@f28 MAX.=291-8° 
3T-IW702@/2" MAX.=29'-8u 

IW705 

\ 
IW706 - 3-IC705 I 3-IC706 

\ r -

' � I • I 
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T/CONC. 
EL. 514.00 

-

14-IW70/@JTYz H MAX.=/21-88 (£ .F.J 
II\ 14-IW702@JTYz " MAX.=/21-88 (£.F.) 

SEC TION H-H 
SEE SHEET !  5T f296IFOR L OCA TION 

11-IW70/@/1Yz u MAX.=91-88 
11-IW702@JTYzu MAX.=91-8° 

3 - IC705 f-/ 
3 - IC706 

I I 

31-IWT0/@/26 MAX.=291-8° (£.F.J 
3J-IW702@/2H MAX.=29'-8H (£.F.) 'I' 

SEC TION J-J 
SEE SHEET !  51 /296IFOR L OCA TION 

I I 
I I 

T/CONC. 
"' EL. 514.00 
C) 
... • � 

I 
I 

I 
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NO TES: 
I. SEE SHEET I 26/296IFOR L OCA TION. 
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I.F. 
O.F. 
T/ 
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- TOP OF 
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4-IW70 7 / 4-IW708 
@ 728 MAX.=l'-8';4 H 

4-IW707 / 4-IW708 / 
@ 128 MAX.=2'-T0}'4 u 1 

1 

4-IW7J2t!P/2u / 
MAX.=31-0° E.F. I 

I 

I 
I 

I 

I 

I 
I 

I 

>�-��Klf ;! "\y Iwm E.FP/ 
IW772 E.F. 
IW774 E.F. 
IW776 E.F. 
IWl7! E.F. 

T/CONC. 
EL . 514 .00 

4-IW70 7 iJ'-llY2 A ----------��-- � 
@ 128 MAX.=l'-8';4 

4-IW708 
@ 12° MAX.=l'-8';4 " 

4-IW70 7 
t!P 1r MAX.=2'-10}2 

4-IW708 
@ 12" MAX.=2'-J0}2 • 

4-IW7f2@72" 
MAX. r=3'-0u

' 

i-Jw714t!!l2n 
MAX.=6'-0° E.F. 

4-IW709t!!l2" 
MAX.=3'-0u E.F. 

�FOR WALL REINFORCING 

� SEE SHT. I 48/2961 
�-----------------------------------���� 

�- SPLICE 32'-0H -� SPLIC 35'-0, ! 740-IW707 @ Jr MAX.=68'-70u ! 
740-IW708 @ /2° MAX.=681-/0° 

� SPLICE 

I 
! 

1 -I 

740-IW70 7 @ 728 MAX.=69'-10H:J: 
140-IW708 @ 128 MAX.=691-108:J: 

SEC TION K-K 
SEE SHEET ! 52/296IFOR L OCA TION 

' ' 

' 
1/ ' 

78 - IW770 
@ 72° MAX. 

" ' ' ' 
' " , / 
' /

< , 
' " ' / ' 

/ 

" 

" 

· -I--

· -1--

, ' 1- r--

' , 1- 1--

�FOR WALL REINFORCING 
SEE SHT. I 49/2961 

.. C) 
18 - IW710 

,I � 
� C)  

@ 12° MAX. I I C) · ""';  ::.0::: 1 � lQ  .. 
.. � 

C) ,I 
� � 
@> flj  ....... <:: C) ll::: "q- C)  ¥ u  
� 

NO TES: 

1. SEE SHEET ! 26/296IFOR L OCA TION. 

LEGEND: 

E.F. 
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29'-0� " 

3_0-IW40 7 e 12" MAX. =29'-0� " (E.F.J (EAST WALL) 
3-IW40 7 e 12" MAX. 4-IW433 (£.F.J 

=3'-06 (E.F.J (WEST WALL) (WEST WALL) 
(2J-IW434 19-IW40 7 e 12" MAX. 

EACH CORNER�� =17'-11� " (E.F.J (WEST WALLJ 

� � '- :::J � lL, t2 -' ..,. � � � 
� ;-_WEST WALL ONL Y 

\ I 
..... _, X 

_, 
_, g ; '- :::J 

_, -� � IV) � �- � 
� � lL, t2 -' 0) � ,_,_: YJ :j c �-.  ....., !-U � � IW40 7 � ,.., "l '- ..,. � � � � II)  � Li... Yl r-.. � � "-...... !-U �  ..,. �  I ...__ ..._ !:::1 ...._ .... I t r � ,_,_: r r- IW402 t � 

,.., ,.., 4-IW433 (£.F.J . I  I � IW406 � c c (WEST WALLJ c 
� � � 
..,. ..,. ..,. 
0) 0) 0) ( n f 

,.---- IW401 IW401 � 

59-IW401 e12" MAX. = 58'-86 (£.F.J (EAST WALLJ 30-IW401 e12" MAX. = 29'-0� " (£.F.J (EAST WALLJ 
59-IW402 e12" MAX. = 58'-8" (E.F.J (EAST WALLJ 30-IW406 e12" MAX. = 29'-0� " (£.F.J (EAST WALL 

63-IW401 e12" MAX. = 62'-8� " (£.F.J (WEST WALLJ 25-IW401 e12n MAX. = 24'-3!/z " (£.F.J (WEST WALLJ 
63-IW402 e12' MAX. = 62'-8� ., (E.F.J (WEST WALLJ 25-IW406 e12' MAX. = 24'-3!/z "' (E.F.J (WEST WALL 

HALL WA Y WALL - REINFORCING 

RFI 95 
NEW SHEET (RFJ 74) 

REVISION DESCRIPTION 

19-IW436 fJ126 MAX. = 18'-0' (E.F.J (WEST WALL) -

( 

' ' \\ ' \ ' '� ' ' ' 
\ .,." ., "  ' ' ' 

'v ... .... 

22-IW401 e1r MAX. = 21'-0� ' (£.F.J (WEST WALLJ 
22-IW435 e12n MAX. = 21'-0� " (£.F.J (WEST WALLJ 

NO TES: 
1. SEE SHEET I 26f296I FOR L OCA TION. 
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I.R . - 7'1 SOUTHBOUND TUNNEL 
1", 1< / / 1 / ' , , t COL . 331r/0" / } COL . I 'A ' , ,' / / ,' ' , I J�·- 33'-0H f COL . 24'-110. " 

,t ,' ' .... , ... ... ... I.. I I I I I ' .... I. I / / ',,>,, // UNIT 19 / / 21-9" 1' ' -:o 1-IY2 u 15'/2" / 1-110. " 61-08 61-0" 11'-2"' 81-11" 41-d"' 51-I" 17"-90. 8r 
I I , , I � I I 1 6H � , , ' 4"' � 6" I 6" • ?1-4"� 7(; �Li � 6" r • I UNIT 9 1  / / ...... .., .. } / ,' ,' I I .=..... � <:::) � 0 I _ i i iQ' ----- ...=-- � ----- ......_ \: C) \: 

/ / / ',< , / / I 5. 0 .  16-RFT/0 I 2u' , / / 2u COL . ... 'J @I ,1 2' @I 1 @1�4' _§__ 9-RFT05 6-RF703 ... '<�-1 @I 'f Ill-' � � / / I ' ', / ' I � ...__ :" ' , _1/ � !+=--- STR TP § ;..' '.· Is) '<!- =- � ' l'r) - lr-- � "" c ' l\1 '<I- � ' 
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SEE SHEET !  27/296IFOR L OCA TION 

.... 

T/SLAB 
EL . VARIES 

EL. 532.00 

2" 
CLR. 

• • 

� • 
19-IC4 06 -------< 

• • 
18-IC405 

• • • • • • 28 CLR. 
fTYP.J 

• 
2° CLR. I-(TYP.J 18-IC405 • . 

-
• 

. 

. 

. 

WALL DETAIL 2 (BEAM !J 
SEE SHEET !  27/296IFOR L OCA TION 

SEE EXTERIOR WALL SECTION FOR TYP. DETAILS 

18-IC703 

WALL DETAIL 3 rBEAM 2J 
SEE SHEET I 28/296IFOR L OCA TION 

SEE INTERIOR WALL SECTION FOR TYP. DETAILS 

T/SLAB 
1-----------------t -EL. VARIES 

1------�+--.._,... ... -�-------1 _EL. 532.00 

2H 2H 
cUT. - CLR. 

1----------t+---- IW706@/2' 
MAX. 

I 
2H 

cUT. I-

IS1002 �--...:::::: ... r-----

.. 
C\i 

-
2H 

CLR. 

� � .. 
IV) 
� 
c; ";�-
� 

r---EW 707,708,709,710, 
711,712,713,714,715 

L 
�-

EXTERIOR WALL DETAIL 

T/SLAB 
EL . 514.00 

B/SLAB 
EL . 510.00 

SEE SHEET I 27 /2961 AND I 28/2961FOR L OCA TION 
SEE SHEETI 48/2961 49 /296jAND I 50/2961 FOR DETAILS 

�--�-��·-��·�-----� _ T/SLAB .... EL. 514.00 

_j L �======�==============�-ZB/�AB 
EL. 510.00 

INTERIOR WALL DETAIL 
SEE SHEET 1 27/2961 AND I  28/2961FOR L OCA TION 
SEE SHEET I 51/296I AND I 53/296IFOR DETAILS 

.. 
(Q I 
� 

-
-

.. 
C\i 

12-IC/001 � --

J L__: 
SEC TION A -A 

12-IC/001 
12-IC/002 

3'-6" DIA. 

WALL DETAIL 4 (COLUMN) 
SEE SHEET I  28/296IFOR L OCA TION 

I 
\_ 

T/SLAB 
EL. VARIES 

EL. 532.00 

COLUMN 
CAPITAL 
SEE SHEET 

<0:::>....1 :z::SQV>u 

I 
ocr 

w ::::: f-- 0 « N  co 0 '-.. r-
S2 Li) CD 0 

D 
WALL DETAIL 5 rBEAM 4J 

SEE SHEETI 27/2961 AND I 28/296IFOR L OCA TION 
� 0:: W <(  �� 

� 

LEGEND: 
ADD'L 
B/ 
CLR. 
COL. 
DIA. 
E.F. 
EL. 
T/ 
TYP 

2" 
CLFf: 

- ADDITIONAL 
- BO TTOM OF 
- CLEAR 
- COLUMN 
- DIAMETER 
- EACH FACE 
- ELEVA TION 
- TOP OF 
- TYPICAL 

.. 
C\i 

.... 

2" - CLR. 

T/SLAB 
EL. VARIES 

zVl � � �J 

D !;!;! LL  
'-" I-�(D 
s: 
LL 
0 
I"') 
I 

tl) ....J -
<( 
1-
w 

0 
1-y: 

VARIES-MA TCH c 
U/S EXIST. SLAB c 

z 
<( 
tl) ocr � z I"') to � >-- ? _J 
1- r:: 0:: U I W w � 0 
tl) <( :z 
I :::c ::::J 

• _J 
o w 
z �  

I 62/2961 IC802 �
1'-

� � 

:::::E 
0 
0 
0::: W ::::J 

(.!) 1-
z e w 
0 0:: _J 

T/SLAB 
EL. 514.00 

B/SLAB 
EL .  509.50 

z 

" 
C) ,1 
C\i 

-

JCBO/Jl � 

SEC TION 8-8 

.. 
� 
� 
";�-
C) ";�-
� 
,.,., C) ";�-
� 
C\1 C) ";�-
� 

.. 
C\i 

z 

T/SLAB 
EL. 514.00 

B/SLAB 
EL. 510.00 

- co I
I- >-

<( _J 

....J -
1-
z 
w 
> 
I 

....J 
<( 
0::: 
::::> 
1-
u 
::::> 
0::: 
I
t/) 

'lit 
(I) 
... 
0 

I ... 
..... 

I 
::!E 
<C 
:::1: 

co 
CQ 
C\1 ...... 
co 

0 z 
c 
a. 
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0 

0 

N 
0 
OCJ " ..-
w 
0:: 
o_ 

::;;; 
o_ 
..-
n 
� ..-
'!! 
0 
N ::::: ' S' 

c "' 
"0 
OCJ 
0 0 0 
(f) 
r-
0 ..-
� 
0 

I r:::: 
0 
/ 
n 
OCJ " 
N " 

f/) 
E 
"0 
/ 
N 0 0 
OCJ " ..-
Q) 
Q_ 

� 
0 
� 2 
X 
Q) 
/ 
E 
E 

_c 
/ "' 
- �  -"" 

� 0 :;: :;: I Q. 
/ NO. u 

r NEW BASE SLAB 
r-===�=t====�·-----1 

\ 
I I L 

, 
____ - - - - - - - - - - - - - - - - - - - - - : DRILL AND GROUT L� BS410 s 18" o . c .  

I 12" EMBED . � EXIST. STRUCTURE 
I 
I 
I 
I 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ J 

TYPICAL 
BASE SLAB DETAIL 

.;- EXIST. STRUCTURE 
� 

0=:  : : : �� \= DRILL AND GROUT 
I EW420 (J 18" o . c. --'---�v---___.1_1 IW420 (I 181 0 . c.  /28 EMBED. 

TYPICAL 
WALL DETAIL 

IW404el2" \ f IW405el2" 

r-=��- �\ -���=.r=,.r=TT-. ��� ------t • • 1.\ • • • ..1 ---+ 
I 

I 

t J 
• •  

• •  

IW403t112" 
• • E.F. (TYP.J � 
* 

IW402t112" E.F. (TYP.J � � 

Hit---------. � . .  0 
• •  

• •  

,I .,.. 

T/SLAB EL . 523.00 

T/SLAB EL . 514 .00 
IW40lt112" 

� (E.F. TYP.J 

B/SLAB EL . 510 . 00 

1'-0" MIN. 5'-0N 1'-0 

SEC TION G-G 
SEE SHEET I 26/2961 1  28/2961 FOR L OCA TION 

1 29/2961 

10/01/15 RFI 74 
DA TE REVISION DESCRIPTION 

T/CONC. ELEV. 515 .50 l 
T/CONC. 

----'--
----m-ELEV. 514 .00 1 , BC5001 

t � BC5002 

INFILL VARIES 

\jJ:::J 
BASE SLAB CURB DETAIL 

A T  VENULA TION OPENING 
SEE SHEET ! 28/296I FOR L OCA TION 

I I 
� . 

I I 

0 I 

T/CONC. EL . 535.00 

V' � • IW40 7tl/28 ____/ � IW40 7t112" 
� . 

� . .  l: J : I :  : : 

IW408t112" - � I 

IW406el28 - v. IW406el2" ____/ 
� I 

IW408el2" H E.F. (TYPJ - 1'--. • •  
>--
• •  -
• •  

l IW40lt112" � 

1'-0 5'-0H 

SEC TION H-H 

0 I 

/. 

H 
• •  

• •  

• •  

v 

1'-0 

SEE SHEET I 26f296I FOR L OCA TION 

' 
C) ,I .,.. 

T/CONC. EL . 523 .00 c:. 
:L 

' 
C) ,I 
� 

T/SLAB EL . 514 . 00 

B/SLAB EL . 510 . 00 

�=======��� EW501 
· - / IW501 

TYPICAL 
WALL CORNER DETAIL 

• •  

• 

• 

IW412t112" J 

LEGEND: 
B/ CLR. CONC. E.F. E. W. EL . EMBED. EXIST. MIN. 
o . c .  T/ TYP.  

� 

- BO TTOM OF - CLEAR - CONCRETE - EACH FACE - EACH WA Y - ELEVA TION - EMBEDMENT - EXISTING - MINIMUM - ON CENTERS - TOP OF - TYPICAL 

� V IW411fll2" 
• •  
v 
• •  v iW4/0el21 

v 
• •  

- -
IW412fll21 _j IW4/0tl/28 IW411t112" 

SEC TION A -A 
BA CKWALL SECTION 

DETAIL I 
SEE SHEET !  29f296I FOR L OCA TION 

PAD SIZE 

6'-2"x27'-81 
VARIES 

REINFORCING 
7-EP4001 t1 !Of/2 "  = 5'-3" 
4-EP4002 (I 11!12 "= 2'-!0f/2 H 
29-EP4003 e 11� u = 27'-5" 
7-EP4004 t1 llf/2 " = 5'-9" 
31-EP4005 (I II� H = 29'-4!12 " 
4-EP4006 (I IOYz H = 2'- 7Yz H I • SEE TABLE !\ ' I 3'-0'x29,_8 .. 

\ \  � � � �------------+-�--------� 
r---------------�1 · • • • • • • • ����---r------� T/SLAB EL . 514 .00 

ELECTRICAL EQUIPMENT PADS 
SEE SHEET I 26f296I AND I 27f296I FOR L OCA TION 

B/SLAB EL . 510 . 00 

0 -' . "' <t >-z �  "' 
O ""  ;;: o "- .... 
O o O z :I: :::E <( 0 l- li:1  .. 
t;Gjg� 
���� ..... - � w  <t o :::::> .....J :::I: � V> U  I 
"' 

w ::::::: e- 0 <( N co o ,  1'--
$2 L{) <0 

0 
D ;;; � c:: W <{  
� �  "' 
z (/)  
� :::;: gs -::� 

D !;l! u_  0 '-' I- 1-� CJ  "" 
D 

� 
LL 
0 

.. 
I 

(/) 
...J -
<C 
1-
LLI 
0 

0 "" 
z c:: < 
<C c... 
(/) w 
z "' _J  
0 

I") I-� >-- 9 _J 
1-
u � E5  LLI :::;: o 
(/) ...: z 
I I ::>  

::::IE • _J 
0 o w 

0 z Z 
z 

0:::: w ::::> Cl l-
z 8 w  
0 C:: _j - al l-
1- >-
<C _J 
...J ;::: -
1- ,..!.., 
z 
LLI 
> 
I 

...J 
<C 
0:::: 
::::> 
1-
u 
::::> 
0:::: 
1-
(/) 

"=' CXI ('I) <D ,.. "' 
0 .... 

CXI I ,.. ""' c:i I 
::::!: z 
<C c -J: 0.. 

58/296 

® 



0 

0 

N 
0 
CXJ 
I' 
..q 
w 
0:: 
0... 

2 
0... 

r<) 

'!? 
r<) 
N 

r<) 

1.() 

0 
N " 
N 
N " 
Ol 

c 
cr> � 0 0 

(f) 
f-

u 
..q 
r<) 

0 
I 

r:: 
0 
/ 
r<) 
CXJ 
I' 
N 
I' 

E 
TI 
/ 
N 0 0 
CXJ 
I' 
..q 

� 
Q_ 

::::: 
0 
E 
(I) 

� 
(I) 

/ E E 
_r: 
/ 
cr> 
c 

t 
0 

$: 

$: 
Q_ 

/ 0 

�L_ 
��Jt-;-----------i {+----

DETAIL MP-1 
"' 4-MP6001 <: � 3 SETS 4-MP6002 WERTS.) 

� (Q 4-MP6003 
(&!- - -'---------------

DETAIL I (2 REQ'O) 
SEE SHEET I 27/296IFOR L OCA TION 

------------ .-------
-"' .. L " � 

(Q 
-

"' 
0 I 

DETAIL MP-2 _/ � -

<..:. 
� 

"' � 
..,... � I 
� 0:: C) 

C) 
� 

DETAIL MP-1 

--,.------- - - - - - - - -

.. " <\i I 
� 

.. r--
0 ,I 
<\i 

..,... 
:L f--

<\i � 13'-0" 
LA..-

.. 
�� <: ,I 

:q: (Q �- ----------

- - "' ..,... I ' ::.... 
� DETAIL MP-3 

<\i 
<:: 
� 

-�- - - - - - - - -

l'r) 
<:: 
� 

DETAIL MP-1 

-� - - - - - - - -

DETAIL 3 

.. ? <\i 

DETAIL MP-1 

r--� DETAIL MP-2 

DETAIL 2 (2 REQ'O) 
SEE SHEET I 27/296fOR L OCA TIONS SEE SHEET I  2B/296IFOR L OCA TION 

L 

.. ..,... ,I 
<\i 

§@ 
� "' LU 

"';t- Q.  ,I C) 
(0 0:: C) 

C) 
� 

� ,I �� <\i 
. 

6-MP6001 
3 SETS 6-MP6002 
6-MP6003 

/ DETAIL MP-1 
r-- 4-MP6001 

3 SETS 4-MP6002 
4-MP6003 

DETAIL 5 

L 

l'r) <: 
SEE SHEET I 2Bf296I FOR L OCA TION � (&!-- - - - - - - - - - -

DETAIL 6 
SEE SHEET I 2B/296IFOR L OCA TION 

GROUT SOLID BO TH CELLS 
TO UNDERSIDE OF ROOF 

MASONRY PILASTER DETAIL MP-1 

• •  OPENING 

6-#6 

FILL W/ 
GROUT 

GROUT SOLID THREE CELLS 
TO UNDERSIDE OF ROOF 

MASONR Y PILASTER DETAIL MP-2 

FILL W/ 
GROUT 

4-#6 -----l� GROUT SOLID FIRST CELL 
TO UNDERSIDE OF LINTEL 

MASONR Y PILASTER DETAIL MP-3 

• 

- -� - - - - - - - - - - - - - - - - - - - - - - - -

l'r) 
<: 
� 

DETAIL MP-2 � COL . 

5'-0° 

DETAIL MP-1 

-� - - - - - - --'------- - - - - -

DETAIL 4 
SEE SHEET I 2B/296I FOR L OCA TION 

.___ 
________ _11�6':=-Q_o:_u ________

_ .-�1_-- - - - - - - , \ 
- I 

-

I UNIT 17 1 

DETAIL 7 
SEE SHEET I 32/296I FOR L OCA TION 

LEGEND: 

- BO TTOM 

I I I I I I I I I I I I 

I I I I I I I I I I I I 

I I I '- - 1 
I I 
I I 

- - �  I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I \ I I I I � 

BO T. 
CMU 
COL . 
CONT. 
DIA . 
OWLS. 
EO. o.c. 
T/ 
VERTS. 
W/ 

- CONCRETE MASONRY UNIT 
- COLUMN 
- CONTINUOUS 
- DIAMETER 
- DOWELS 
- EQUAL 
- ON CENTER 
- TOP OF 
- VERTICAL BARS 
- WITH 

0 ....J . 10 <[>-z;;r: l"l 
O"" ;;;: on_ """ 
oo Oz :I: :::0...: 0 f-iil • 

tiG:ig� 
:::;;dNj ���� <0:::>....1 :z::SQV>u 

I 
... 
' �0 <t N  0'-. co 
� 1'-L() CD 

D 0 
WO::: ;;) 
� <(  � ::2 

z Vl  �::2 �J 

D !;!;! LL  0 
'-" I- 1-�(D y: 

� 
LL 
0 
U') 
I 

t/) 
....J -
c:t 
I-
w 
c 

c y: 
z 

0::: <( c:t D... 
t/) w 
z q- ....J 

I"') I-
0 � >-- Q _J  
I- I 

� o::: u �'- w  
w l o  
t/) ::2 z 
I � ::::l :::IE • _J 

0 o w 
0 z Z  z 
0::: w =>  

(.!) I-
z S w 
0 o::: ....J - co t-
I- >-
c:t _J 
....J r= - ,__!__. I-
z 
w 
> 
I 

....J 
c:t 
0::: 
::::> 
I-
u 
::::> 
0::: 
I-
t/) 

"'t 
(f) co 

co ... C\1 0 ..... I co ... 
0 ..... 
z 

::iE 
<C c 
:I: a. 
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c 
(]' 

TJ 

;f' 
0 
(}) 
I
(_) "" 
� 
0 

0 
c 

( L 6x6x1/2x6// L ONG CONNECT TO ( L 4x4x3/8x6// L ONG CONNECT TO 
ROOF SLAB W/ 3/4//¢x5 1/2// ROOF SLAB W/ 3/4//¢x5 1/2// 
EXPANSION BOL TS @ 2/-0 // O . C. EXPANSION BOL TS @ 2/-0// O . C. 
(MA TCH WALL REINFORCING) (MA TCH WALL REINFORCING) 
r- U/S ROOF SLAB ,----- U/S ROOF SLAB I I 

--���9. · �: . ��. ----� --�==���----� �L_ . f. - �t I :,�. 
GROUT SOLID . GROUT SOLID 1ft" 

PROVIDE GROUT ___/ 
' PROVIDE GROUT / 

HOLE A T  24// O . C. -
· - BOND BEAM HOLE A T  24// O .C .  _/ 

' �. ' 

!------ BOND BEAM 

DETAIL A T ROOF SLAB DETAIL AT ROOF SL AB 

REBAR 
POSITIONER 

12'/ CMU WALL 8// CMU WALL 

REBAR 
POSITIONER 

FILL W/ 
GROUT �\ 

�:�::��� 1Xiz�,0'(1 
\ 
\ 
\___ GROUT SOLID 

T YPICAL DETAIL - C.M. U. L INTEL 

(3'-4'' OPENING) 

1<1�3"1:�+---- 2-#6 VERTS & DWLS 
@ 24// o . c .  

I<IH[""�· f+K--- #6 VERTS & DWLS � @ Jr o . c .  

REBAR 
POSITIONER 

N��+---- BOND BEAM W/2-#6 CONT. 
@ EACH LIFT 
(GROUT SOLIDJ REBAR 

POSITIONER 

N�+�+--- BOND BEAM W/2-#6 CONT. 
( @ EACH LIFT 

(GROUT SOLIDJ 

� -.------------tJI.j l.-4. ' 

� I'M+:':� . 14----_R_EI_N_FO_R_C_E_D_C_M_U_-_G_R_O_U_T REINFORCED CMU - GROUT � (_:) d REINFORCED CELLS � §�"':":" • . t 
C'.J Q.  "': -.J 

i: I', 
REBAR < >· •  POSITIONER -----+fH� 

,··: �, 

� 
"� HOLD GROUT DOWN r/ 

A T  END OF LIFT 

-.-----------1-!J,, . . , . ,  . .  ,lu '� HORIZ. JOINT REINF. @ 16// O .C .  -w I 1 DOWELS TO MA TCH /) VERTICAL CMU REINFORCING 
/! 

\ I 
#4 ----�� :r 1/ T /CONC. SLAB 

£LEV. 514 . 00 

T YPICAL SECTION 

1211 REINFORCED MASONR Y 

2 � REINFORCED CELLS 

� �' � �
'� HOLD GROUT DOWN r/ REBAR • < A T END OF LIFT POSITIONER ----H+�i'H 

' 

M ''--- HORIZ. JOINT REINF. @ 76// O . C. 
' r � DOWELS TO MA TCH I ii / ;f VERTICAL CMU REINFORCING 

H /1 I I 
#4 ----�� I T/CONC. SLAB 

ELEV. 514 . 00 

T YPICAL SECTION 

811 REINFORCED MASONR Y 

GROUT 
SOLID � 

\ i<:::::_ i � 2-LB400 1-+-Hr;:::;:��* .-1-t-'"'_,_-T � 
LB3001 ___ �t;tjl""'":,:.· ::.fti<'ttl � 

@1W' O . C. 
2-L B600 1-t--H1� > '2:-�c<l-t--+ � 

\ 
\ 
\___ GROUT SOLID 

T YPICAL DETAIL - C.M. U .  L INTEL 

(6'-4'' OPENING) 

LEGEND: 
C .M.U. 
COL . 
EO. 
HORIZ. 
MAX. 
0/C 
T/ 
W/ 

- CONCRETE MASONRY UNIT 
- COLUMN 
- EQUAL 
- HORIZONTAL 
- MAXIMUM 
- ON CENTER 
- TOP OF 
- WITH 

CJ 
_j • 

li) <r >-z ;;:: "' 
o>« � o n_ 
O o O z  I :::;: <J: 0 �Ld .. 
6�g§@ 
::?!dN:J 
���� «o::::>_j :r:S2(.()U 

I 
� " 

�0 .-,: N  D "  CX) 
9 I'-U') c.D 

D 9 �� r<l 

�� 
�(/) «:::2: �--:l 

D �LL 0 St- I-�co Y:: 

� 
LL 
0 
«> I 
l/) ....J 
< 
I-
w 
0 
0 Y:: 
z 0:: <( < 0.. 
l/) w 
z '" _j 

r") l-0 � >-
� 

O _j I �o:: u �'- w  w 1 0 
l/) ::::;: z 
I �:::l 

� • _j 
0 o w 
0 z Z  z 
a:: w :::l C) I-
z B w 
0 o:: _j - (1)1-I- >-
< _j 

_J ;::: 
� ,..!.., 
z 
w 
> 
I 

_J 
< 
a:: 
=> 
I-
u 
=> 
a:: I-
l/) 

'lit 
M ()() 

<0 ,.... C\1 0 r--
I ()() ,.... 

,.... 0 
I z 

:::?! 
<( 0 
::I: c.. 
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0 

0 

0 

0 

9'-8" 
r-1-- 2-BB600/ 

T::"�T�6;:=M.-;:;'Pn.6;;;0;r0;;3-= ��-:;::::::::;:=pftiil-- 4-MP6003 
,1 2-RM6002 --tt--+---t-------1 
'<!-

6-MP6002 � -2-RM600/ -tt-1-----"+--t 

I 2-BB600/ 
1-- I-- 4-MP6002 

13'-0" 
2-BB6002 

� 2-RM6002 -+-tt----t-�-t----t------t � 2-BB6002 -1 : 
I 
1-- 4-MP6003 

• • I '  
� :>.: 2-RM6004 -+-'+-1 -+----+--+----1 I-- 4-MP6002 

4'-0' 

R 2-BB6003 
� 4-MP6003 � I - 4-MP6003 � ) 2-BB6003 

+-----------H'-'Ir--<rfllfl 
� � 4-MP6002 � � 

6'-0H 
.r-1- 2-BB6004 

iR=� � 6-MP6003 � I--++- 2-RM6002 � )- 2-BB6004 +-------------�,--��, 
� � 6-MP6002 � 1---'-+- 2-RM6004 

2-BB6005 
� 2-RM6002 � 

3'-4' 

,I 
'<!- 2-BB6005 h 
� � 2-RM6004 � 

- 4-MP6003 

- 4-MP6002 � �  � 2-BB6002 - 1 1 
ll1 • 

a 
� �  : 1-- - 4-MP6002 

1 2-BB6003 +-----------��..<1.1� 
• � � 

I 
� 2-BB6004 ? +------------- �--���� ' 

a 
� �  2-BB6005 h 

6-MP6002 � - \ 1-- 4-MP6002 
� 2-LB600/ 2-LB400/ 

J I � � � 2-RM6004 -+-tt----t-�-t----t------t 
,' 1-- 4-MP6002 � � � 4-MP6002 � 1 - 4-MP6002 

I 
� � � 6-MP6002 � 1---r-+- 2-RM6004 

,' � � � 2-RM6004 � - 4-MP6002 
• ' I ? \,' ' !' 6-MP6002 � - � ' \ 

6-MP600C ::: / ' \ 
I-- 4-MP6002 
,_____ 4-MP600/ 

1'-4' 

DETAIL 2 EAST /WEST WALLS r2 REO'DJ 
SEE SHEET I 59/296I FOR L OCA TION L OOKING EAST 

3'-4" 
2-BB6006 

....---.--------------- = � 6-MP6003 � - - 2-RM6002 ,' '<!- i � 2-BB6006 +---------------�� 
6-MP6002 � - - 2-RM6004 

:� 2-BB6006 +---------------�� 
6-MP6002 � - - 2-RM6004 

I � 2-BB6006 
+--------------- �� 

� � 6-MP6002 � - - 2-RM6004 N 
0 
<XJ 
1'
'¢ 
w 
0:: 
[]_ 

� � 6-MP600C t-1 � 2-RM6003 
_L_--'------------------..,...---- $=1� 

f� �  I ll  1-MC4005 � 1 8 tl  
2'-0' 

DETAIL 6 EAST WALL 
SEE SHEET I  59/296I FOR L OCA TION L OOKING EAST 

I .  2-BB60/4 -----. c 
(J> 
"0 
'¢ 

....---.------------

N 
0 
(f) 
r-
0 
'¢ � 
0 • 

' a 
1'- ,' 
5? � 
n 
<XJ 
1'
N 
1'

f/) 
E 
"0 
/ 
N 
0 
<XJ 
1'
'¢ 
Q) 
Q_ 

� 
0 
� 2 
X 
Q) 
/ 
E 
E 

_c 

2-RM6002 �11-----1 10 SETS - 2-RM6002 
2-BB60/4 . 

2-RM6004 �tt--l 
---L-----'11 10 SETS - 2-RM6004 

2-BB60/4 . 
2-RM6004 �tt--t 
2-LB6002 

10 SETS - -=2-'-::R:-:-M=6o""'0:-:4,--� 
2-LB4002 _____/ , 2-BB60/3 -----, 

+------------ 1 1 '  'ita\ : __.__ ' ----'11 
2-RM6004 � 
2-RM600L 

'P [• 10 SETS - 2-RM6004 �� \,
J$====

/-M
=:;

C
;;;;
40
;;=

/0
;:;;;

' -----.���� 
10 SETS - 2-RM6003 

3'-4" 16'-8' 

8' CMU WEST WALL 
SEE SHEET I 2 7/296I FOR L OCA TION L OOKING WEST 

��-------.------------------------. 
- �  � r--r-----+----------------------� 0 � �-r-----+----------------------� :;_ & /0/01/15 RFI 90 
-:; NO.  DA TE REVISION DESCRIPTION 

� � I 2-BB6002 - 1 1 
� � 2-RM6004 --t-'1--1 -+----t--+----1 
� � 2-RM6�+-<ri+---H---H-----H------H I-- 4-MP6002 

,_____ 4-MP600/ 

� /-MC4001 

11'-0' 1'-0' 

DETAIL 2 EAST/WEST WALLS r2 REO'DJ 
SEE SHEET I 59/296I FOR L OCA TION L OOKING SOUTH 

1 ·  1 2-BB6oo 7 
24'- 70 " . I  ....---....------

• 
a ,' '<!-

/.C .:>C ! .:>  .C -ITMOVV.C 

.- 2-BB600 7 
------

12 SETS - 2-RM6004 
, 2-BB600 7 

------

12 SETS - 2-RM6004 

..i. 2-BB6003 
+-----------H'-'!1--.Lft'-'tl 

� � � � }- 2-BB6004 +------------W+--�� 
� � 2-BB6005 1l 

� � 4-MP6002 � : - 4-MP6002 
� � 4-MP600C 1 � 4-MP600/ 

� 
J
!
� Cl:l '-- 1-MC4002 . � � � � �  

1'-4" I -� H 1'-4' 

DETAIL 3 WEST WALL 
SEE SHEET I 59/296I FOR L OCA TION L OOKING EAST 

I "  
18'-0' 
r- 2-BB6009 

....-----.-------------

2-RM6005 �tt---t--t---1 7 SETS - 2-RM6005 
.- 2-BB6009 

+------------�L ����� 
� � 2-RM6004 �tt---t--t---1 7 SETS - 2-RM6004 

� � � ,----- 2-BB6009 ,' ' 

6-MP6002 � �-l--1 +-- 2-RM6004 
6-MP600C ����;;;;! rl

;
- 2-RM6003 

J
!
� Cl:l I'----- 1-MC4003 • 0 � � � �  

1'-0" 

DETAIL 4 SOUTH WALL 
SEE SHEET I 59/296I FOR L OCA TION L OOKING SOUTH 

'-0 

- 4-MP6002 
� 4-MP600/ 

1'--- 1-MC4004 

DETAIL 4 WEST WALL 
SEE SHEET I 59/296I FOR L OCA TION L OOKING EAST 

23'-10" ' I  2-BB6011 -h I 
j;�;f:S;;;E;;;;T�S==;2:;=R;;;:M;;;6�0;;;0�;==t==t==t===:;O 3 SETS • 

a ,' '<!-

� � 
2-BB6011 2-RM6002 

2-RM6002 3 SETS 

� � � 2-BB60/0 h 
5_ SETS - 2 RM600� 

2-RM6001 ---+-+--t 
2-RM6004 

....-------; 2-LB600/ 
___ ___::Uf==f===:1:4�--JI2-LB4oo1 

\ / t 2-BB6012 ,' � 3 SETS 
,-- 2-BB600 7 

2:1 �t::..:--:-.--��L.-�f?i.�iifgf(;gi0g44-=-=��±�Ej�;7 �sE-;:;TS' - 2-RM6004 
� � 2-LB6002 

+----=2_,-L=-=B'--'4�0,_,02=--' __/---11' ,\ /IIY'----'''----2-BB6008 
� � 
� �  
� - < 2-BB6010 

5 SETS - 2-RM600� ' 
h 9 \/ fl 2-BB6012 2-RM6004 

+--------�1'-'--- --------41 ' !' IIL-------''111 ------

� � 12 SETS - 2-RM6004 2-RM6004 � � [f-"- 7 SETS - 2-RM6004 � SETS - 2-RM6004 � / \ 3 SETS 
� � L ..--- 1-MC4006 

J� ���====l=2�S�E�TS==- =2=-R=M=6�00=3======� 
. � � �----��������----� � � �  

2-RM600J - � �� ..--- 1-MC400 7 .1__ '-��===�� 7 SETS - 2-RM6003 

1-MC4l08 1 , ' 2-RM6004 ���===t:':__t \�:§§� 
f(.) � 5 SETS 3 SETS - /-MC4009 � 1 8 � �----=-2-=-:R-:c-M'=:60�0=-=3=----I -RM600 

13'-8" 6'-4' 6'-2" 

DETAIL 6 SOUTH WALL 8' CMU EAST WALL 
SEE SHEET I 59/296I FOR L OCA TION L OOKING SOUTH 

8'-6' 
4 SETS -

12' CMU WALL A T  STAIR ST -3 
SEE SHEET I 28f296I FOR L OCA TION L OOKING SOUTH SEE SHEET I 27f296I FOR L OCA TION L OOKING WEST 

2-BB60/8 -th 2-RM6006 
2-BB60/8 n ] :� � ,"' .�. � 

2-RM6004 
L EI=======fl � 4 SETS -

� 1 8  � �--------1--::2:...,-R;:.=M=-:6�0-=-=03 fDRILL AND GROUT MAX. EMBED. 4") 
12' CMU WEST WALL 

A T EXISTING UNIT 18 8'-6' 

___,. 6 SETS - 2-RM6006 ,._ 

2-BB6016 . 

SEE SHEET I 32/296I FOR L OCA TION L OOKING EAST 
12'-48 1'-0H 

1 ? SETS _ 2-RM600� 1 r 
/
�

0" 

jp�

3

�
�
E

4

E

"

����

�

�����

8

�
�
��� \ ' 2-BB60/5 . ] ��:::�;� � : ]"', 

2'-0' 
2 SETS -
2-RM6006 

3 SETS f 2-BB6022 
2-RM6006 2-RM6006 � 

2-RM6004 � 

L 

. 
"' 

<p \� 6 SETS - 2-RM6004 a tcr \ I 
' '. 

· -
'Ej:::=======FI 

7 SETS - 2-RM6003 I {DRILL AND GROUT MAX. EMBED. 4"J 
12' CMU SOUTH WALL 

A T EXISTING UNIT 17 
SEE SHEET I 32/296I FOR L OCA TION L OOKING NORTH 

6 SETS - 2-RM6004 I � 
I 

L 
I 

� 6 SETS - 2-RM6003 ' !:!:;: '<�- � (3 {DRILL AND GROUT MAX. EMBED . 4"J 

2-BB6021 III---1 \ ' [.11 2-BB6020 
3 SETS � ·-' 

, ... 
::::"' 2 SETS - 'C)-2-RM6004 I� .-,, 

L , ' . 

2-RM6004 i( 
� ,_ *9 

, 9:: _ 
2 SETS -

3 SETS - '<!- � 8 I I 2-RM6003 
2 RM6003 ' I- {DRILL AND GROUT 

(DRILL AND GROUT MAX. EMBED. 4"J 
12' CMU WEST WALL MAX. EMBED. 4") 12' CMU EAST WALL 

A T EXISTING UNIT 17 A T EXISTING UNIT 18 
SEE SHEET I 32f296I FOR L OCA TION SEE SHEET I 32f296I FOR L OCA TION L OOKING EAST L OOKING NORTH 

I •  10 SETS - 2-RM6006 11 2-BB60/9 * . I  � I  

L
.L
�
�-

2-

�

B

�

B

�

6o

�

m

�

�

����--�1 

�� � 
,, 10 SETS - 2-RM6004 

: 
� 10 SETS - 2-RM6003 

� 1 8  � 1------'c::.{D-=R=-=IL'-'-L-=---AN.-=V::.....:..::GR:.:.:.O::...:U:...:T-=---�� 
MAX. EMBED. 4") 

12' CMU WEST ANGLED WALL 
A T EXISTING UNIT 17 

SEE SHEET I 32f296I FOR L OCA TION L OOKING EAST 

LEGEND: 
CMU CONC. EMBED. MAX. MIN. No . REQ'D 

- CONCRETE MASONRY UNIT - CONCRETE - EMBEDMENT - MAXIMUM - MINIMUM - NUMBER - REQUIRED 

I 

0 � l.J.... 0 '-' 1- 1-� CJ  � 0 

LL 
0 

r-
1 

(/) 
....J .... 
<( 
t
LLI 
c 

c 
z 
<( 

6 1/296 



0 

0 

N 
0 
co 1'-
'¢ 
w 
0:: 
[]_ 

::2 
<( 
co 
L{) 
r') ()) 
� 
0 
N ' 
L{) ' $2 
c "' 

-o 
N 
0 
(f) 
r-0 
0 
'¢ � 
0 

I r:::: 
0 
/ 
r') 
co 1'-
N 1'-

f/) 
E 

-o 
/ 
N 
0 
co 1'-0 
'¢ 
Q) 
Q_ 

� 
0 
� 2 
X 
Q) 
/ 
E 
E 

_c 
/ "' 
- �  -"" 

� 0 :;: :;: Q_ 
/ 

u 

• <:::> ,I 

� r 
:::t 

C5 - '<t-(j <:::> '"' 

� �  � -
ll) I-- � � 

f COL . 
I 

EXTENT OF #4 TIES 

1----:..::_15---'-R+-'4-=.:02=----..�& 1 

� - -------- - - - - � - - - - - - - -,-- - - - , i 4 ! i i 
il -v I I 

29 ROWS OF RF403 tl 126 MA)(_,. j I 4'-IZ:j 4'-06 � I 
i I '  =r ' I  � 
i 

• I I I @) 
� � I ,-1\ I i � i 
� '-..__/ I \ ._J_ )  I � ---+-i' J L I � 

{ COL . 
I COL . STRIP 

6'-0H 6'-0H 
RF1001 � TIE SPA CING l L RF901 ADD'L 
2" CLR.  

-1 \ (J 12" 
I \ RF910 ADD'L 

\ I I 
.,.. • !';'\ • • ;. /  I I 

r RFTOll 

I 
AI 

/ 

' 

.... . 
• 

I 
I 

• ! 
� 

@ --+--+-+---'<t- - +- � I a ' 
<:::> ,I I Q:: {.) I \_ RF755 

ln. 
NO. 

:::t I 
I 
I 
I 
I 

-L---'---+- - - - - - - - - - - - - - -] - - - - - -

_ _  c_ _ _ _  _j 

SEC TION A -A 
ENLARGED PLAN 

\__ COLUMN CAPITAL BEL OW ROOF SLAB 
SEE SHEET ! 30/296I FOR L OCA TION 

I RF1011 
f\ RF1001 

\ 
"' / / / 

COL . STRIP 
t COL . 
T I \ RF910 ADD'L . 
I \ � RF901 ADD� . 
I \ \ 

/ / / / , ,  1 � 
\.: 

15'-0' 

/ / / / / / / /  

T/SLAB EL . 535 .00 
/ (A T 3'-06• 

I MIN.) J' 
/A-�-�----+�RF403 : 

1----+--r�_,-r-,_-r--++-r-+--r-+_,r-r-,_-r--+-r-++-r-+_,-r-,_-r--+�� I tJ6H � 
I � 

RF755 _j 

I I � I � 

RF743 _j I 

SEC TION C-C 
SEE SHEET I 53/296 1 54/296 1 FOR L OCA TION 

i 
{ COL . f RF803 I 
I 

-

' 

� RF802 f COL . 
I RF804 I / RF806 

/ j RF802 I r:-., • • • r:-., r .  . • .I . 

10/01/15 
DA TE 

. . . -

. . . 

. -

. . 
""" \___ RF765 

"----- RF825 
SECTION E-E 

. - - . 

. . . 

SEE SHEET I 53/2961 54/296 1 FOR L OCA TION 

RFI 89 
REVISION DESCRIPTION 

i . 
I I I 

I I I I 
I I I I 
I I 1 � 

__._ � ' 
: 

� RF824 I 
RF767 I I I 

I I I 
SEC TION F-E 

SEE SHEET I 53/296 1 54/296 1 FOR L OCA TION 

T/SLAB EL . 535.00 (A T 3'-06• 
MIN.J J' 

IY) 

� RF403 ::::! 
tJ6" I 
E. W. t2 � � 

• <:::> 
;{. 

RF820 _f 

AI AI 

I 
J 

I 

I � I � 

28 CLR. -

AI AI . . 

� � y � '/ � 

RF820 _f ,_/ 
RF822 

� COL . 

r RF1002 

. . 

f COL . 
I 

COL· . STRIP 

IF RF1001 rrF901 
RF1011 ADD'L . 

I RF910 ADD'L .  
d, \  

1 
� ' -t  

2" CLR. _j 

SEC TION 8-8 

r RF727 

/. 

AI AI 

� . I � 
RF755 _j 

T/SLAB EL . 535.00 (A T 3'-0"� MIN.J ,1 
IY) 

� ::::! 
I t2 � � - - - - , - -

RF755 _j 

SECTION D-D 
SEE SHEET I 53/296 1 54/296 1 FOR L OCA TION 

LEGEND: 
ADD'L . COL . CLR. E. W. E-W EL . N-S T/ TYP.  

- ADDITIONAL - COLUMN - CLEARANCE - EACH WA Y - EAST - WEST - ELEVA TION - NORTH - SOUTH - TOP OF - TYPICAL 

0 ---' . "' <t >-z �  "' 
O ""  ;;: o "- ...-
O o O z :I: :::E <( 0 l- li:1  .. 
t;Gjg� 
���� ..... - � w  <t o :::::> .....J :::I: � V> U  

T/SLAB I EL . 535.00 A T  3' 0" 
AI MIN.J • <:::> "' 
I 
I I 
I 

I 
I � 

,I w ::::::: IY) e- O 

� <( N co o ,  1'--
$2 Ll) RF403 ::::! <0 

0 fJ6H I D ;;; t2 � c:: 
� W <{  

� �  � "' 
z (/)  
� :::;: :5 --::> 

D !;l! u_  0 '-' I- 1-� CJ  "" 
D 

:!!:: 
LL 
0 

ao 
I 

V) 
...J .... 
<t 
1-
LLI 
0 

0 "" 
z c:: 
<t 

< c._ 
V) w 
z "' ---' 
0 

l""l l-� >-.... 9 ---' 
1-(.) � E5  LLI :::;: o 
V) ...: z 
I I ::>  :::!E . ---' 

0 o w 

0 z Z 
z 

a:: w ::::> Cl l-
z 8 w  
0 0:: ---' .... al l-
1- >-
<t ---' 
...J ;::: .... 
1- ,..!.., 
z 
LLI 
> 
I 

...J 
<t 
a:: 
::::> 
1-(.) 
::::> 
a:: 
1-
V) 

"'=' CXI ('I) <D 
,.. "' 
0 .... 

CXI I ,.. ""' c:i I 
::::!: z 
<C c -J: 0. 

62/2 9 6  

® 



0 

C) 

0 
I'-
� 
<D 
z 
>-I 

2 
<( 

0) 
N 
N 
CJ 
-

2'-0" /0 '-0" 4 '-0" 
OPENING 

-��,,�-----�,r�-�-r---·��-----�1 ' ,�-r-�� 8 A : 
I 

- �-------� � I I 
- 61 

- - - - - -
THEOREn

c
�

L-
- _ _.1 I __ L_11 -+------+--- - r�r-- � 

END OF BEAM ---------i � � � I �- THEORETICAL /1 I 

PLAN - BEAM 1 
SEE SHEET I 29/296I FOR LOCA TION 

A B 

EDGE OF BEAM 

6-BM701 
A 9-BM/001 

T/SLAB j-----------------�===+==���====���� EL . �RIES 

��7--------------------�: ====���LI �I +===�==�'���==�� 

THEORETICAL 
END OF BEAM 

THEORETICAL 
END OF BEAM -

2'-0" 

3-
BM401 

2" IO-BM401 BM402 --_,TIE SETS TIE,__, 
@6"=5'-0" SETS 

@8"=2'-8" 
ELE VATION - BEAM 1 

21'-0" 

14-BM401 2" 
TIE SET�,__, 
@6"=7'-0" 

6'-0" 

O" fTYP. J -

IY2 '' 
CLR. � 

. r 

IY2 '' 
CLR. -

0" rTYP . J-
1Ji2 '' 
CLR . •  . r . 

7 

. 
1Ji2 '' 
CLR. -

16'-0" 

!" CLR. 
- -----

fTYP .J 

I I I 

,---- 6-BM70 I 
I � #10 I I T/SLAB 

I EL . VARIES . . . . --.--

. :u 1-----H---- BM4 0 I 
BM402 L 

• ___L_ 

. 

\ \ \ L #B 
-'---'',,--------L--- \_ 9-BMIOOI 

SECTION A-A 

I" CLR .  ,_ _, 
rTYP.J 

il : I  
SECTION B-B 

r COL . 
?'-0" 4'-0" 

i i 

r- 6-BM701 I I 

• 
• 

•
--L 

\ \ 
L 9-BMIOOI 

T/SLAB 
EL . VARIES 

3'-0" 

I 
I 
I 

;:!: 
0 
N 
" 
� 

- - r--
--- - - --- - - --- - ------ -· ..,---- - ---.-- - -- ----- - ---- - --- - -�-+------,�- -- -- ------ ----- - - ---·- -- -

1 I I I I I I 
--�----zr� 

I :- - - - - - - - - - - - - - - - - - - - - - - i i - - - - - - - - - - - - - - - - � I �--------

�
------�--�--,1�� �--------L� I I a 1- - - - - - - - - - - - - - - - - - - - -__ � j__ � 

('-J 
'" 
S2 

I 
I 

c 
CT 

\_ ___ VENTILA TJON PLAN - BEAM 2 

I 

OPENING 
� THEORETICAL 

EDGE OF BEAM 
v 

� 
0 
(}) 
I-( __ ) 
� � THEORETICAL 

c 

¢ SPLICE 
9'-0" 

SIM. 
7' 8" 

SEE SHEET I 30/296IFOR L OCA TION f SPLICE ¢ SPLICE 
1/'-0" 

7' 8" c I 
9'-ilO" D "o� END OF BEAM� 

/ 

r8-BM903, 

� 1 8-BM70! 1 ! � 8-BM904 1 �1�1 \8-BM903 , 1 r 8-BM703 

� ��� ====����-!+=�_J11=�:::::::�:::::+:::::j======��t:r ::::::���������1=�====�::jc=====���������::2,::::::::::�::� 
E I ! !1, 1! ! ' 

v 

�ll �==��=====±===il ====���==��====�====��==���====�l==�����==�==� 
........_ \ __ 8-BM902 I' 11+--_6_' +--9_" _..,I \_ ___ 8-BM702 I I 6'-i9" I I I' � � \\� 8-BM90! 

/ 

0 
r-� 
;:!: 
'g 
i7 
::::: 2'-0" 0 
c 2" 2 
X 
Q) 

/ E 
� 
/ 
0 
c 

-"" 
0 

5 

5 
Q_ 

/ 

.......-- I ........_ I � \_ 8-BM901 
24 '-0" i 22'-Q" 

.......-- I i 24'-0 " 3'-0" 
26-BM403 @ 6" =13'-0" i /OO-BM403/BM404 @ 6" =48'-10" i 26-BM403 @ 6" =12' 10" 

I I 

ELE VATION - BEAM 2 

T/SLAB 
EL . VARIES �I 
2" 

LEGEND: 
CLR. 
COL . 
EL . 
SIM. 
T/ 
TYP .  

- CLEAR 
- COLUMN 
- ELEVA TION 
- SIMILAR 
- TOP OF 
- TYPICAL 

I" 0" rTYP.J ------, 

T/SLAB 2" ..::-l 
fTYP .J r--- 8-BM703 

EL . VARIES CLR.._j_r-."'""t----+---++-----.,---f-�------1 Mtl"•---.---=t=::JEI:I:...:]�I �===F'��i=f-!-J· ,�. • • • • • I ,--- BM403 

k-�- �-�-�-�- �- !�§§§§§ffil ·�·\�· ·�·�·�· �· 7 t 
\L 8-BM901 2" 

CLR . 

0" rTYP . J 
2" -

T/SLAB CLR. 
EL . VARIES . . . . . 

J4· . . . 

CLR. 

. 

SECTION C-C 

!" r I 

j r I 
/1 8-BM903

1 /I . . . . .  -� . 1--+'-1----- BM4 03 
BM404 

I I 
'I "'\ \_ 8-BM702 

SECTION D-D 

CJ 
__j .  

li) <r >-z ;;:: "' 
o>« � on.. 
Oo O z  I :::;: <J: 0 �Ld .. 
6�g§@ 
::?!dN:J 
���� «o::::>__j :r:S2(.()U 

I 
"" 

w :::: f-- 0 4 N  co 0 '-._  I'-
S2 lD c.D 0 

D ;:::) � 0:: 
111 <( 
�� 
�(/) «:::2: �--:l 

D �LL 0 S t-- r-�co Y:: 

� 
LL 
0 
0'> I 
l/) ....J 
< 
I-
w 
0 
0 Y:: 

z 0:: 
< <( Q_ 
l/) w 
z "" __j  
0 n t--� >-
� 7 __j 
u ;:::::: o:: l w w :::::;: 0 l/) <[ Z 
I :r: ::::J 

� • __j 
0 o w 
0 z Z z 
a:: W ::::J C) I--
z B w  
0 0:: __j 
- (1) 1--
I- >-
< __j 
_J ;:::::: 
� ...'... 
z 
w 
> 
I 

....J 
< 
a:: 
=> 
I-
u 
=> 
a:: 
I-
l/) 

v ()() C'? ID 
C\1 ... ..... 0 ()() 

I ... 
....... 0 

I z 
:::!!: 
<( 0 

-
::I: c.. 
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0 

0 

0 

0 

----��,.------_J�--�--.-��--------_J
2
�
8
-�_

o
_
�
_
, 

______ �----------�

f

�

CO

_

L 

________ �----------�------
4/

_�_
o
_
"

_J���----_J�----����-+--� , / I ...._ ...._ '- ...._ ,_ ...._ I '- , 
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I---- OPENING I.R.-71 58 
RAMP E TUNNEL 
TO THIRD STREET -----l 
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I.R.-71 58 RAMP E TUNNEL 
TO THIRD STREET 

U/5 TUNNEL 
ROOF SLAB 

MECH. RM. 
FLOOR 

SECTION A-A 

WT6x20 
gu LONG 

C5x6.7 

l'hu</> 
SCHED. 40 
PIPE RAIL 

WT6x20 
gu LONG 
V4Hx4H 
TOE/f. 

"' 

·��-------.------------------------� 
Q_ 

.��-+------�----------------------� 
0..�,+------�----------------------� 
;; 02/22/16 RAILING (NEW SHEETJ 

REVISION DESCRIPTION �NO. DATE 

� 
li:l 
t;: • 

'P� "-)... 
� 
� :>; 

(2)-� H¢ A325 
BOLTS 

FIELD DRILL W6l 

f W6 COL. 

DETAIL I 

SEE 
DETAIL I 

W6 COL. 

.._.--t---r-- L2x2x% u 
HANDRAIL 

MECH. RM. 
FLOOR 

SECTION 8-8 

I UNIT 18 1 

f
�1 .�

R_A1_ L_IN_ G  
__________________ �3�5-�� 2 _u 

________________________ �,f RAR ING 

'-9H 31'-BH I 

I---- OPENING IR-71 
NORTHBOUND TUNNEL-----l 

WT6x20 gu LONG 
(TOP & BOTTOM) (TYP.J 

RAILING PLAN 

l'h u¢ SCH. 40 PIPE RAIL 

(4) - 'hu¢ HIL TI HDI 
DROP IN ANCHORS (TOPJ 

STEEL; ZINC COATED 
OR APPROVED EQUAL 

EMBED 2u 
(4J - HIL T1 X-U PB 5 

POWDER ACTUATED 
FASTENERS (80T.J 

OR APPROVED EQUAL 
� H MAX. EMBED. 

CARBON STEEL HRC 58; 
GALVANIZED COATING 

DETAIL 2 

f POST 

WT6x20 (TOP 
AND BOTTOMJ 

C5x6.7 
WT6x20 
gu LONG 

.-----++-----'---1-J---l:......, _l 
�IG BOLT 

- --€ BOLT 

l::::::�=:t==�d (2) - � H¢ A325 
BOLTS 

SECTION C-C SHIM AS NECESSARY 

L2x2x% u POST 
AND HANDRAIL 

POST SPACING 
6'-6H MAX. 

TYPICAL HANDRAIL DETAIL 
AT EQUIPMENT ROOM 

BETWEEN RAMP E AND SB 
TUNNEL 

f POST 

(f) 
0 WT6x20 

-f POST 

0 0 

• 

I 

0 0 

·POST 

0 0 WT6x20 

f POST NOTE: SEE DETAIL I 
FOR ANCHOR DETAILS 
NOT SHOWN. 

DETAIL 3 

DETAIL 4 

NOTES: 

If. 'hux3ux8u 
l'hu¢ SCHED. 40 PIPE 

I. COORDINATE LOCATION OF POSTS 
WITH COFFIN DAMPER EQUIPMENT 
SUPPORTS. 

2. ALL STRUCTURAL STEEL, INCLUDING 
/f.'S AND CONNECTIONS IS INCLUDED 
FOR PAYMENT IN ITEM 513 -
STRUCTURAL STEEL MEMBERS, LEVEL 
UF, AS PER PLAN. 

3. STRUCTURAL STEEL WT-SHAPES -
ASTM A 709 GRADE 50 - YIELD 
STRENGTH 50 KSI. STEEL ANGLES, 
CHANNELS, AND PLATES - ASTM A36 -
YIELD STRENGTH 36 KSI. PIPES - ASTM 
A501 - YIELD STRENGTH 36 KSI. 

4. ALL RAILING STEEL SHALL BE PAINTED 
YELLOW. 

LEGEND: 

BOT. - BOTTOM 
CMU - CONCRETE MASONRY UNIT 
COL. - COLUMN 
EXIST. - EXISTING 
MECH. RM. - MECHANICAL ROOM 
TYP. - TYPICAL 
U/5 - UNDERSIDE 
I ><0 I - STRUCTURAL FLOOR OPENING 
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I I I � - - - - - - - - - 1 I I I I I I I I I I I I I I I I I I I I I \ DEMOLISH EXISTING BRICK ' REMOVE EXISTING l -_-'r---_-_-_-_-_-_-_-_-'r-.,; I AND CONC. WALLS TO ELEV. 539. 73:t I GRA TING 
- - - - - - - - - -j  : : I \ I � I  I I I � I I 

I I I t � i f//""P??: 77�//"'7///?: ;;;:??/::/'?" 'l/17�7 . 1 !- ./. .... .. -� ·- · w-. . � . . -/....: .. - . .  LtL�, -��/. L 
//A 
L/j -�), : : \ I : : \ J 

1 1 � � \ ! j  l i-· ·7·z.· "/�·�z- rr .. 0----/7·z.· / .,.. '".,..___,_ .r/n· : � _ _  J:::-_·_-_..._-_-_ Jr // // // / ·/ L�// // / //./�/ // ;/7 - - - - . .  \ ·- - - -Y. / ...(. .  . . • . "- . .  -'• .. . � .... •'• .. - - .  --· .- . •  J./. 

REPLACE EXIST� 
DOOR. SEE SHEET 

. VA . a// 
i/ ! � DEMOLISH EXISTING BRICK/\ Y:!] 
v J. AND CONC. WALLS / \Y-'- � VJ. TO ELEV. 539 . 73:t I �! � _r;, .. /. lt) 7/ / I • • • - •• - • • • • 7" 1/ .L��/.Z/Z(J/:Z/.Ld/.2/� ...: 

14'-0" 
L - - - [ 75/296[ FOR SCHEDULE - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - l 

REMOVE EXISTING 
(4) PANELS 

HATCH WA Y � DEMOLITION PLAN 
SEE SHEET [ 23/296[ FOR L OCA TION 

EQUIPMENT ROOM PASSAGEWA Y-AIR DISCHARGE - DEMOLITION PLAN 
SEE SHEET I  23/296[ FOR L OCA TION 

29'-0'' 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  

"HINGED// GRA TING1 - - -\ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - NEW CONC. SLAB� T/CONC. EL . 540 . 73 /, 

I I I I I I NOTES: 

I I 
- - - - + - - - - � - - - - � � - - - - - -- - - - - - - - - - - - - - - - - - - - - - -

I \ L - - - - -1- - - - - - - - - \- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
NEW PANEL /A / __ ! '-NEW PANEL /B ' 
(SEE DETAIL - THIS SHEETJ (SEE DETAIL - THIS SHEETJ 

HATCH WA Y - NEW PANEL(SJ INSTALLATION PLAN 
SEE SHEET I 23/296[ FOR LOCA TION 

� V \ �GRA TING-2'/2 " \ //
/ 

30-GS5002 @/21/ MAX. � \ 8-GS5001 @/21/ MAX. � \ 
\ \ 

�\ DRILL AND GROUT 
GS4001 @/8" O .C .  \ MAX. EMBED . 5" 

/�L4x4x'/2" 
TYP .  

i,� I Ls-cs500! / i 1', : 
I I 30-GS5002_/ li '�- BENTONITE 

I 
/[ l"xZ" CONT� 

SECTION A-A 

I �--- I I I WA TERSTOP 
---'------1'-r----'---"-EXIST. CONC� ___J___� rTYP.J 

WALL 

SECTION 8-8 

', 
� - - - - - - - - - - - - - - - - - - - - - - - - - - -� - - - - - - - - - - - - - - -

EXIST. CONCRETE WALL BELOW __/ 

1. ALL STRUCTURAL STEEL , INCLUDING BASE /[S 
AND CONNECTIONS IS INCLUDED FOR PA YMENT 
IN ITEM 513 - STRUCTURAL STEEL MEMBERS, 
LEVEL UF, AS PER PLAN. 

2. GRA TJNG IS INCLUDED FOR PA YMENT IN ITEM 
530 - SPECIAL STRUCTURE, MISC. :  GRA TING . 

EQUIPMENT ROOM PASSAGEWA Y-AIR DISCHARGE - SLAB PLAN 
3. BENTONITE WA TERSTOP IS INCLUDED FOR 

PA YMENT IN ITEM 530-SPECIAL -STRUCTURE, 
MISC. :  BENTONITE WA TERSTOP. 

2/-01/ I 
� 
� C) 
,1 (A\ � IV ' i 

_, r 
I 

I 
f[ l"x2"-

I 
! 

<4 
�- / 

A 

PANEL /A/ PLAN 

I 
SEE SHEET [ 23/296[FOR L OCA TION 

�I L 4x4x 
I TYP. -I 

!12 " 
ALL AROUND 

I I 

r--GRA TJ NG- 7-SL -2 
}W" BEARING 
Jia" C/C 

I 2'/2 'x1 
BAR @ A 

\_"dx2 
/ 

� 
� C) I 
� 

2'-0 " I 
1"'- / 

_, -

I 

/ 

""' 

I 

---; 

LEGEND: 
C/C 
CONC. 
ELEV. 
EMBED . 
EXIST. 
MAX. 
MISC. 
o . c .  
TYP. 

-L4x4x!/2 " 

- CENTER TO CENTER 
- CONCRETE 
- ELEVA TION 
- EMBEDMENT 
- EXISTING 
- MAXIMUM 
- MISCELLANEOUS 
- ON CENTER 
- TYPICAL 

I I TYP .  -ALL AROUND 1/ 
v-GRA TING- 7-SL -2 

2'/2 'xYu " BEARING 
BAR @?fa '' C/C 
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• 
C) � 

T!l2"x7fs" 
GRATING '\ 

.. 
/' .. 

/ .. 
__/ .. 

.. 
t>· .. 

.. 
.. 

.. 
t>· .. 

6" f----=--
1'-0" 

6'-7Y2" _i 
! 

I I 

se 
� lit: ,SPA� 

PRECAST 
STONE ( CAP 

- T/ST, EEL 
41.33 EL. 5 

/), 
.. 

/), 
.. 

SECTION A-A 

0. L6x6x%' 
� 

�--1---- (2)-� 'rpx5Y2" 
EXPANSION � 2-�"rp A325 

2 SC BOLTS 
X 

Q) / 
E 
E 

..c 

DETAIL 2 ANCHORS fTYP .) 

��-----.-------------, 
-� ��---+-----------� 

02/01/16 VENTILATION OPENING WALL WIDTH DECREASE 
01/22/16 RFI 112 

DATE REVISION DESCRIPTION 

i 
! 

I 

.g 

i 7 SPACES t1 6'-9' = 47'-3 .. i 
! I I ! I I 

" " 

� 

c 

I I I 

...... 

.g .g .g .g 

A 

� VENT/LA TION OPENING 
ENLARGED PLAN - T/STEEL EL. 541.33' 

SEE SHEETI 26f296IFOR LOCATION 

W6 

ANCHOR TO 
CONCRETE 

MASONRY 
ANCHORS 

SECTION 8-8 

PRECAST 
CAP STONE 

PRECAST 
CAP STONE 

T/STEEL 

T/STEEL 
EL. 541.33 

6 COURSES 
BRICK 

T/CONC. 
EL. 540.00 

GROUT SOLID 

EL. 541.33 

T/CONC. 
EL. 540.79 

__...-olll--l---'=:r--6 COURSES 
BRICK 

SECTION C-C 

T/CONC. 
EL. 540.00 

GROUT SOLID 

i 
! 

.g 

i 6'-7!12 
! b"-0 � 

'J 

I I I 

.g -=o == se 

.� A\.. 
\.._/ ...... -'\ / 

''- \ 
\_ SEE DETAIL 1 

--=--=-j-=--=--=--

DETAIL I 

7-VS408 

VS401 e12" 

7 L 

W6 

I[Y,x4xl'-O"' 

6-VS407 
VS412 
VS404 t112' 

-VS415 e1r 
-VS401 @12"' 

SOUTH VENT/LA TION SHAFT WALL 

f 
SEE DETAIL 2 I , H 

I 
SHEET I 69�961 \ � 

i I ." -

r----�---�-+-4-�- �--�� 

7 L 

\ I 
' / 

/_...... '\ se ,c6x8.2 )( - +--tl-----'-

� '
, < 

'-DETAIL 2 L 
SIM . 

7 

ENLARGED PLAN - T/STEEL EL. 536.83' 

VS406 e12u 
VS408 t112"' 

Lt. VS413 @128 

VS403 e12H 

LEGEND: 

CONC. 
DIA. 
do 
EL. 
EMBED. 
MIN. 
MISC. If 
SIM. 
T/ 
TYP. 

VS405 e12' 
VS407 e12u 
VS412 t�12' Lt. 
VS402 e12' 

VS401 t112' 

TYPICAL VENT/LA TION SHAFT WALL 

NOTES: 

-CONCRETE 1. ALL STRUCTURAL STEEL, BASE /[S, 
-DIAMETER AND CONNECTIONS IS INCLUDED FOR 
-DITTO PAYMENT IN ITEM 513 -STRUCTURAL 
-ELEVATION STEEL MEMBERS, LEVEL UF, AS PER 
-EMBEDMENT PLAN. 
-MINIMUM 
-MISCELLANEOUS 2. GRATING AND CONNECTIONS IS 
-PLATE INCLUDED FOR PAYMENT IN ITEM 
-SIMILAR 530-SPECIAL -STRUCTURE, MISC.: 
-TOP OF GRATING . 
-TYPICAL 

3. BRICK MASONRY SHALL BE INCLUDED 
FOR PAYMENT IN ITEM 
530-SPECIAL-STRUCTURE, MISC.: BRICK 
MASONRY WALL. 
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t I 
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I I 
I I 
I I 
I I 

I 
t OPENING/ 

SPLICE 
SLAB 
EL. 539 .5 

i 5'-6" 
TYP .  I l -I 

I /):\ II ljl II I �-- - - - - - - - - - - - - -+------------- 1-- ---(f OPENING/ 

I I r . I I 
SPLICE 

I I --+-+-i t  I 
I I 

i i i 
I EAS403 @ 1211 MfX. 

I I --.---;:--+.-+--+- � - - - - - - - - - - _j at <b l 
I �EAS402 @ 1211 MAX. I __; I � ��=�G��v���-�========+� {i �t�- -----------------._--------�----� 

I 
EEAS401 @ 1211 MAX. TYP. _I 

• 
! \ I ._ EAS501 @ 12" MAX. TYP. 

PLAN - ITEM 530 - EQUIPMENT ACCESS HA TCH 
SEE SHEET ! 70/296I FOR L OCA TION 

PLAN - ITEM 530 - EQUIPMENT ACCESS HATCH 
SEE SHEET I 70/296I FOR LOCA TION 

1,----- PROPOSED 
GRADE 

G :;:: � Y-4 II PEJF r- Y-4 /I PEJF /
/
- Y-4 II PEJF 

� � j/ I � " /
/ T/CONC. i_r,�=============*��============�� I I ) I EL . 539 .5 1 1�--�------------�\��------------��-�11 

"--- __/"" � DETAIL 1 
j 'I ( 1', ' / lA" EAS403 �---' "� EAS501 

----- EAS401 

EAS402 --------------. 

SECTION A-A 
SEE SHEET ! 70/296I FOR LOCA TION 

EL . 541.5 

T/CONC. 
EL . 535 .0  

Y-4 /1 4 �  

DETAIL 1 

81/ 41/ 
i4 '?<% '' BAR � lffl'- !1/ 
(ALL AROUNDJ \\ \\ 

� r-�1�\-\�1_,1--�1 � , ' '--------- SEE PANEL PLAN 
� (o � - - - t �--r------1 FOR ORIENTA TION 
0) �+- : j I : i OF EYE 

_l___j=-=--.=vl / f-r- i - ---" �- EDGE OF 
I I I ' I ' PANEL 

% "  CHECKER !f. - 1-% 1/ DIA . I I I YiL-�, -- � ! 
LIFTING HOLE �1 C 
% " CHECKER !f. 

LIFTING E YE DETAIL 

5'-5% 1/  
r-1' h ! - l'-r 

--.---+---.-----2 _ _ �- --$ � 

SECTION C-C 

I \ / II 
I , \ I 
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� � ���_L__ I . 
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• • • • \;.U 
• • • • r-.-n 
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� � I ' , I 
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=" � ' I ,/K ' .A

D 
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I 
' I \ ' � SEE LIFTING �- - -h- -(t]}: EYE DETAIL 
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SECTION D-D 

PANEL PLAN - �� '' 

REMOVABLE SLAB PANELS 
SEE PANEL PLAN - 'J1 11 FOR SIZES 

� TYPE 2 // WA TERPROOFING 
MEMBRANE 

SECTION 8-8 
SEE SHEET I 70/296I FOR L OCA TION 

NOTES: 
1. REMOVABLE SLAB PANELS, HARDWARE AND 

JOINT FILLER ARE INCLUDED FOR 
PA YMENT IN ITEM 530-SPECIAL 
STRUCTURE, MISC . :  EQUIPMENT A CCESS 
HA TCH. 

2. BENTONITE WA TERSTOP IS INCLUDED FOR 
PA YMENT IN ITEM 530-SPECIAL 
STRUCTURE, MISC. :  BENTONITE 
WA TERSTOP. 

LEGEND: 
DIA . - DIAMETER 
EL .  - ELEVA TION 
EW - EACH WA Y 
MAX. - MAXIMUM 
MIN. - MINIMUM 
MISC. - MISCELLANEOUS 
PEJF - PREFORMED EXPANSION 

JOINT FILLER 
O . C. - ON CENTER 
TYP. - TYPICAL 

I 

0 
� LL  <5 1-�co 

I") 
1..1... 
0 
N 
I-
w 
w 
I 
(/) 
(/) w 
I 
u 
I-
< 
:I: I 
(/) ....J 
< 
I-
w 
0 I ....J 
< 
a:: 
:::::> 
I-
u 
:::::> 
a:: 
I-
(/) 

... 
""" 

I 

:::!!: 

co 1'LD c.D 0 
;:::) 

0 1-Y:: 

Y:: a: <( Q_ 
w '" _j 

n t-� >-
7 _j 
;::::: a: 
1 W � 0  <[ Z 

:r: ::::J 
• _j 

o w z Z z W ::::J C) I-
B w  a: _j (1) 1->-_j 

;:::::: 
..!... 

0 
z 

<( c 
::I: c.. 

7 1  2 9 6  



c ) ,, 
;:J_ (() 
z 
>-
I-

2 
<( 

L() 
0 
I") 
0 
;:::: 
:'! 
0 
0J '-
'¢ 01 ', 
9 

c 
0 

u 

;:::j 0 0 
u 
2 ( __ ) '" 
� 
0 

I 
r-' 
0 
/ 
['<) 
CD ,, 01 
r;;; E 
u 

/ 

C) 0 ,, 
:'! 
'g 
i7 
::::: 

0 
c 
2 
X 
QJ 

/ E 
� 
/ 
0 
c 

-"" 
0 
5 
5 
Q_ 

/ 

� OPENING/SPLICE 

m 
/� NAH403 @ 12" MAX. TYP. 

Typ . //;::"/ 
NAH40! @ 12" MAX. � 

SAH401 @ 12" MAX. TYP. 
i 

// 

�' 

',,�_ NAH402 @ 12" MAX. TYP. 
SAH402 @ 12" MAX. TYP .  

PLAN - ITEM 530 - EMERGENC Y ACCESS HATCH 
SEE SHEET!  70/2961 FOR L OCA TION 

PLAN - ITEM 530 - EMERGENC Y ACCESS HATCH 
SEE SHEET I 70/296IFOR L OCA TION 

� PROPOSED I GRADE 
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(2J-6" SCH 40 CONDUITS 
(WES T VAUL T, 4'-0u BEL OW 
SIDEWAL K  GRADEl 
SEE DETAIL I 

(2)-68 SCH 40 CONDUIT 
(EA S T  VA UL T, 8'-0u BEL OW 
SIDEWALK GRADEl 
SEE DETAIL 2 (SIM.J 

,of_� � � 
ELEC TRICAL CONDUITS 
TO ELEC TRICAL ROOM 
(SEE DRA WING I 212/296 I J 

REMO VABL E GRA TING 

(2J-6' SCH 40 
CONDUITS (EAS T  VAUL T, 

4'-08 BEL OW 
SIDEWA LK GRADEl 

SEE DETAIL 2 

(2)-68 SCH 40 CONDUIT 
(WES T VA UL T, 8'-0 8 

BEL OW SIDEWA LK GRADEl 
SEE DETAIL 2 (SIM.J 

l'/z 1r/JSLEEVE FOR 
GROUNDING RODS 

(TYP .  4 PLA CES) 
(COORDINA TE WITH 

DUKE ENERG Y) \ 
BASE SLAB PLAN 
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ll-EV701 e 
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EV523 (I 
12' MAX. (TYP.J  

I I 
B.QQE S.L�Il B.E.lli.EQB.C.lt:!..G.. - flQ [TOM B.E.lli.FOB.C.E.ME.f:!..[ 

a � .  
- :<( co � :::u 

FA CE OF WALL 

1'- 71/z H 

f !  f j� .. 
�

- � 
�-

1 • •  1 101/z ' 

DETAIL 1 

FA CE OF WA LL 

1'- 71/z H 

DETAIL 2 

L EGEND: 

- BO TTOM 
- EA CH 

� � t' "' 
NO TES: 

I. DETAILS TYPICAL FOR BO TH EAS T  A ND WES T VAUL TS. 

2. SEE SHEET I 72Bf296I FOR SECTION A -A ,  SECTION 
B-B A ND SECTION C C • 

J. COORDINA TE INCOMING ELEC TRICAL CONDUITS WITH 
DUKE ENERG Y . 

4. CONDUIT TO EXTEND 2' FROM FA CE OF WAL L S  WITH 
BEL L END ON THE INSIDE OF VAUL T. 

5 .  COORDINA TE VAUL T DRA INS WITH DRA WINGS I 89/5551 
A ND I 99/5551 . 

6. DUC TS SHOULD BE SPREA D OUT AS THEY ENTER THE 
MANHOLES SEPARA TED FROM EA CH O THER B Y  4u (OUTSIDE 
OF DUC T TO OUTSIDE OF DUC TJ .  THE AREA BE TWEEN 
DUC TS SHAL L  BE FIL L ED  WITH CONCRETE A ND FINISHED 
FL USH TO THE WAL L . ADJUS T  REINFORCING A S  
NECESSAR Y  AROUND CONDUITS. 
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� i'--- EV519 fJ12" MAX. fTYP.J 
EV520 t112" MAX. fTYP.J 

� EV504 
� fJ6" MAX. fTYP.J 

� EV503 t112' MAX. fTYP.J 

� EV512 t112" MAX. fTYP.J 

�EV505 
� t112' MAX. fTYP .  OF 11, E.S.J 

� I  /'JEV502 r EV501 r 46-EV903t16' MAX. fTYP.J 

I - _/ 
\ \ \ \__ '-----EV902 \______ EV901 fJ68 MAX. 

128 COMPA CTED GRANULAR MA TERIAL 

0 0 0 0 0 0 

UTEM 3041 SEC TION A -A 

0 0 0 

14-EV520 fJ 12n MAX = 12'-2' (0 F J 

12-EV519 fJ 12" MAX. = 10'-2" U.F.J 

� 
I 

£V515 1TYP.! �--!I � 4 
EV513 fTYP.J 

EV701 fTYP.J 

� 

1 -
0 0 0 

· co  
0:: "( d ,..J 
' � I'<) CQ  

l 

0 
:L 

• 
C) ,I 
C) 

IrE\ -
['./ 28 CLR. fTYP.J � ::::e 

• 
C) 
:L 

� 
""- ITEM 512-TYPE WA T£ 2 MEMBRANE RPROOFING 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --, 

� 5-EV521 E.F. �£) 

/f 5-EV522 E.F. fTYP.  EA • S!DEJ 
L · -t- · -

0 0 0 0 0 0 0 0 0 0 0 0 . 
12-EV50 7 t1 12' MAX. = 10 '-2" fTYP.J U.F.J 

26-EV506 t1 6' MAX. = 12'-2" fTYP.J fO .F.J 

SEC TION D-0 

� 5-EV525 t1 12' MAX. 1 fTYP.  EA . 1 CORNER) 1 

4-EV512 t1 12' MA 

...... ...... 
� �  t::: t:: 
• • 
00 00  ,1 ,1 
0) 0)  
I I I I 
� �  � �  
• • <o <o  
Q) Ql  
,..., ..,.. 
C) C) 
� �  
� �  
C\J C\J  

X. = 2'-W U.F.J 
4-EV509 t1 12' M }1X. = 2'-W U.F.J 

8-EV902 fJ 68 MAX. = 3'-68 (O .F.J fTYP.J 
8-EV508 fJ 68 MAX. = 3'-68 (O .F.J (TYP.J 

EV510 E.F. 

REMO VABLE GRA TING (NO TE 21 
ITEM 512 TYPE 2 M  WA TERP 'EMBRANE 

EV519 ROOFING 

EV522 fJ12' MAX. fTYP.J 

L OW POINT ELEV. 542 .48 

' 

ITEM 512-

2-EV510 
(T/BJ 

(£\ 
'¥ 

'£ TYPE 2 MEMBRAN. WA TERPROOFING 

SEC TION 8-8 

42-EV902 fJ 6' MAX. = 20'-8" fTYP.J (O .F.J 
42-EV508 t1 6' MAX. = 20'-8' fTYP.J (O .F.J 
20-EV512 fJ 12" MAX. = 18'-8" fTYP.J U.F.J 
20-EV509 fJ 12' MAX. = 18'-8' fTYP.J U.F.J 

w w w w w w 

EV5TT E.F. 

12' COMPA CTED GRANULAR MA TERIAL UTEM 3041 

TT-EV524 t1 12' MAX. fTYP.  EA . CORNERJ 

EV505 fTYP.J 

M M M M M M M M M M 

12-EV512 t1 12' MAX. = 10 '-28 fTYP.J U.F.J 
12-EV50 7 t1 12' MAX. = 10'-2n fTYP.J U.F.J 

4-EV512 fJ 12' MAX. = 2'-11' U.F.J 
4-EV509 fJ 12' MAX. = 2'-W U.F.J 

6-EV515 (TOPJ 
6-EV513 fBOTT.J 

r- EV516 
;:== � · 

� 
\_ EV701 

� EV508 fTYP .J 
:/. � EV509 fTYP .J 

� EV512 

� 
�EV510 

I I �EV501 � EV502 
= = 

_ __..____.. '-' 

\ 

\b 
_\ � 

'-----EV901 L_ EV902 
8'-9" 

H 12 COMPA CTED GRANULAR MA TERIAL UTEM 3041 
SEC TION C-C 

![Yzx3 CONT. 
LEGEND: 

-EV518 fTOP 
7-EV702 fBOTT.J 

-:1 
1 r  

EV5TT � 
� 

· ..----
. . . . 

GRA TING- 78 

B/ BO TT. CLR. CONT. EA . E.F. E.S. ELEV. !.F. MAX. O .F. T/B TYP .  

- BO TTOM OF DETAIL 1 - BO TTOM - CLEAR - CONTINUOUS - EACH - EACH FACE - EACH SIDE - ELEVA TION - INSIDE FACE - MAXIMUM - OUTSIDE FA CE - TOP, BO TTOM - TYPICAL 
NO TES: 

� :L 

• 
C) ,I 
� 

� 

1. DETAILS TYPICAL FOR BO TH EAST AND WEST VAUL TS. 
2. SEE SHEET !  72#296( FOR SECTION A -A ,  SECTION B-B AND SECTION C C. 
3 .  REMO VABLE GRA TING SHALL BE OHIO GRA TING, INC. 

' j!i  Q_ Ul 
. �  

26-EV902 fJ 68 MAX. = W-8" fTYP.J (O .F.J 
26-EV506 t1 68 MAX. = W-88 fTYP.J (O .F.J 

8-EV902 fJ 68 MAX. = 3'-6" (O .F.J fTYP.J 
8-EV508 t1 68 MAX. = 3'-6" (O .F.J fTYP.J 

WHEELS 'N' HEELS METRO 44-WH-4 GR. 50 CARBON STEEL OR AN APPROVED EQUIVALENT. 
4 .  INSTALL ITEM 512 - TYPE 2 MEMBRANE WA TERPROOFING ON WALLS AND ROOF SLAB.  "-�-+------+-------------------------� 

:; 1-":'::='-t-'-"10'="/--=13=/=-'15-+--'�-'-R"-'}1'-NF'-=O'=Rc':-'M::.::'£-':'R::-:V..,--A'=U-=''L::-:TS:=::-:,(N.::.::'E:-:W-::-"cSfi,--='£='£..:...TJ'---l 
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I 1/4" GRATING 

STAIR ST-1 PLAN AT EL. 514.00 
SEE SHEETI27f296IFOR LOCATION 

STAIR ST -1 PLAN AT EL. 523.00 
SEE SHEET I 27f296IFOR LOCATION 

��-------,,------------------------. 
-� 
� r--+----�r-----------------------� 
0 � �r+----�r-----------------------� 
���0�4�/.�2=1/�m�--�R�F I�m�o� -�RE��=SE�D� D� O�O�RS�--� 
"S NO. DATE REVISION DESCRIPTION 

DETAIL 2 

DETAIL 2 
CBxl/.5 fTYP.J 

STAIR ST -2 PLAN 
SEE SHEETI27f296IFOR LOCATION 

2'-0" C /C CONC. WALL 

CB OR CIO 

2-Y:i"¢ A325 
SC BOLTS 

DETAIL 1 

DETAIL 2 

DETAIL 3 

Y:!" DIA. EXPANSION 
ANCHOR BOLTS -TYP. 

CMU WALL 

f2Nz" DIA. EXPANSION 
BOLTS 

II TREADS tiW DETAIL 3 
=10'-1"' 

STAIR ST -3 PLAN AT EL. 514.00 
SEE SHEETI 27f296IFOR LOCATION 

STAIR ST-3 PLAN AT EL. 526.38 
SEE SHEETI 28/296IFOR LOCATION 

NOTES: 

I. SEE SHEET I 74/2961 FOR SECTION X-X. 

2. SEE SHEET I 74/2961 FOR SECTION Y-Y. 

3. SEE SHEET I 74/2961 FOR SECTION Z-Z. 

LEGEND: 
CMU 
EL. 
EXP. 
EXIST. 
T 
TYP. 

-CONCRETE MASONRY UNIT 
-ELEVATION 
-EXPANSION 
-EXISTING 
-TOP 
-TYPICAL 

I :::::::><: I -PROPOSED STRUCTURAL 
WALL OPENING 

� -SPAN 

I 
.... 

w::::::: e- 0  
<(N 0'-. <Xl 

,.._ S2 

D 

Ll) 
<0 
0 
;;; 

�l.J.... 0 
'-' 1- 1-
�CJ � 
D 

'Of 
('I) 110 

(Q 
,.. C\1 0 "" 

I 110 
,.. 
.... 0 

I Z 
::iii: <C c 

J: 0.. 
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0 
1'--
7 
(0 
z 
>-
1-

PROPOSED 
GRADE � \ \ 

SLOPE 

7 ,:_ L .....---
�----SEE DETAIL -1 � -rK ��/-

1
/ \ �---� 

\ 

--- rTHIS SHEETJ 

T/CONC EL . 526. 71 �� \ 1\ TO MA TCH EXIST. 
\ 
I T/PLA TFORM f-- -- - " \ EL . 523 .00 

8'-0// 5 TREADS ", \ ___ 6 RISERS � EQUAL SPACE EQUAL SPACE ./ ''- SEE DETAIL -3 
rTHIS SHEETJ 
EL . 574 .00 

EL . 510 . 00 

SECTION X-X 
SEE SHEET I 73/296IFOR L OCA TION 

�C8xl7.5 GRA TING I SUPPORT (TYP .  

I !'/, // GRA TE 

\ LY2 // DIA . EXP. BOL T 
@2'-0// C/C- TYP.  

NOSING 

DETAIL - 1 

IJ0 // DIA . HANDRAIL-�\ 

/� 1Y2 // DIA . 
/ HANDRAIL 

L3x3x% 11 W/J0 " DIA .____j, \-C/Ox/5.3 STAIR 
EXP. BOL T @2'-0// STRINGER- TYP. 
C/C- TYP. 

DETAIL - 3 

IY2 '' DIA . PIPE HANDRAIL 
AND INTERMEDIA TE RAIL 
WITH POSTS @6'-0// C/C 
MAX. TYP. 

C8/Cl0 GRA TING-----. 
SUPPORT rTYP.J \ 
!'/, II GRA TING 
TYP . 

\ \ 
L__C/0 STAIR HEADER I 

Y2 II DIA 0 EXP 0 BOL T_j 
@2'-0// C/C-TYP.  

- l"x/0// GRA TING TREADS 
WITH !" BULL NOSING- TYP. 

DETAIL - 2 

� 
� co I 
-

� 
a I 
� 

PROPOSED 
GRADE � I SLOP£ 

\ 

t� 
\SEE DETAIL -! 
\ rTHIS SHEETJ 
\ 
\ 
\ 

I 
SEE DETAIL -3 I 
(THIS SHEETJ _j 

SECTION Y- Y 

T/PLA TFORM 
EL . 523 .00 

�9 RISERS . EQUAL SPACE 
T/LANDING 
EL . 517.94 

\ fL . 5!4 . 00 

�sEE DETAIL -2 
rTHIS SHEETJ 

\_ 7 RISERS 
EQUAL SPACE 
EL . 510 . 00 

SEE SHEET I 73/296I FOR L OCA TION 

/ RELIEF SLAB 
I 

SEE DETAIL -1 
(THIS SHEETJ-,, 

------) / 

SEE DETAIL -J 
(THIS SHEETJ � 

\ 

• I " -
I '/ 
I I 

I I 
I I 

. = = = = = = = -'- - - - -' 

\ 

9 TREADS 
EQUAL SPACE 

11 TREADS 
EQUAL SPACE 

SECTION Z-Z 
SEE SHEET I 73/296I FOR L OCA TION 

,- PROPOSED I GRADE I 

/- SEE DETAIL -2 
(THIS SHEETJ 
T/PLA TFORM 
EL . 526.38 
TO MA TCH EXIST. / TO RISERS 

\ EQUAL SPACE 
I T/LANDING +-- EL . 520 . 75 / 

-12 RISERS 
EQUAL SPACE 
EL . 514 .00 

EL . 510 . 00 

a 
I 

� 

� 
� <.o 

I 

� 

. 
a 

I 
� 

LEGEND: 
EL . 
EXP. 
EXIST. 
T 
TYP. 

- ELEVA TION 
- EXPANSION 
- EXISTING 
- TOP 
- TYPICAL 

I :::::;::::<:::: I - PROPOSED STRUCTURAL 
WALL OPENING 

I 

0 
� lL 0 C) I- I-� co � 

N 
1.1... 
0 
N :::.::: 0:: <( I D... 
V> w 
0:: ._,- _J  n l-
< � >-0 ---' 
1- I � o:: V> �'- w  l o I � z 
V> �:::l 
_J 0 ---' ...... o w 
<( z Z  
1- z 

w :::l w C) I-
0 B w 
_J 0:: ---' (1) 1-<( >-
0:: _j 

=> ;::: 1-(.) ,..!.., 
=> 
0:: 
1-
V> 

v 
M ()() 

<0 ,.... C\1 0 ""'" 
I ()() ,.... 

0 ,.... 
I z 

:::?! 
<( 0 
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0 

0 
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(',j 
0 
co 
['. 

"" 
w 
0::: 
0... 

r:: 
0 
/ 
n 
co 
1"
(',j 
1"-

E 
TI 
/ 
(',j 
0 
co 
['. "" 
� 
Q_ 

::::: 
0 
E 
(I) 

� 
(I) 

/ E E 
_r: 
/ 
0> 
c 

t 
0 

$: 

$: 
Q_ 

/ 

Lu lu  
N S  li) t::::l 
(.:) � 
� (.5  ;<: V)  � kl  a �  

. I ,OPENING SIZE, I . 2 H 

- r.=======::::;, 

TYPE 1 

�� OPENING SIZE �� SEE SCHEDULE 

.. ""' ,I IV) 
f--

.. 
� ,I 
co 

r.=============� 
v--REMO VABLE � TRANSOM 

\ 
\___ REMO VABLE 

MULLION 
TYPE 3 

. I  ,OPENING SIZE, I . 2 H 

EO. !'-On EO. 
I I I I 

TYPE 2 

� L OUVER - TITUS 
T-700 l28xlr 

2H 
=---- I--

.. ""' I 
� 

f--
Lu lu  
N S  li) t::::l (.:) �  
� (.5  ;<: V)  � kl  a �  .. � ,I 

co 

OPENING SIZE 
SEE SCHEDULE 

6'-0H 3'-6H 

_...----REMO VABLE � TRANSOM 

\ 
\___ REMO VABLE 

MULLION 
TYPE 4 

� REMO VABLE 
PANEL 

DOOR 
NUMBER 

2 
3 
4 
5 
6 
7 

NO TES: 

OPENING SIZE 
WIDTH HT 
3'-4° 6'-8° 
3'-4° 6'-88 
6'-48 10'-0H 
6'-4° 10'-0H 
10'-0H 10'-0H 
3'-4H 6'-Bu 
3'-4H 6'-Bu 

DOOR SCHEDULE 

DOORS DETAILS 
TYPE HEAD JAMB JAMB THRESHOLD 

LEVEL 1, TYPE 2 2 4 5 
LEVEL 4, TYPE 1 1 3 5 
LEVEL 1, TYPE 3 2 4 5 
LEVEL 4, TYPE 3 1 3 5 
LEVEL 4, TYPE 4 1 3 5 
LEVEL 1, TYPE 1 2 4 5 
LEVEL 1, TYPE 1 2 4 5 

LEGEND: 
1. PAIR OF EQUAL WIDTH DOOR PANELS. ALUM. - ALUMINUM 

NO TES 

1, 2 
1, 2 

1, 2, 3 

4 

CMU - CONCRETE MASONRY UNIT 
2. REMO VABLE TRANSOM BAR AND MULLION. 
3. REMO VABLE PANEL AND DOOR FRAME. 
4. EXTERIOR DOOR. REMO VE EXISTING DOOR AND FRAME. 

FIELD VERIFY OPENING SIZE PRIOR TO PURCHASING 
DOOR. 

5. DOORS SHALL HA VE A FACTORY APPLIED FINISH 
COA TING IN A CCORDANCE WITH ANSI A250. 

- CMU LINTEL 

% 0  DIA . EXPANSION 
ANCHOR @ 24n O.C. 
GROUT FRAME 
SOLID 

CONC. - CONCRETE 
DIA . - DIAMETER 
DWGS. - DRA WINGS 
EA . - EACH 
EO - EQUAL 
HM - HOLL OW METAL 
NOM. - NOMINAL 
O.C. - ON CENTER 
W/ - WITH (g) - DOOR No . .  SEE SHEET 

I 27/2961 28/2961 

au (NOM.) 
CMU WALL > K � CMU LINTEL 

> K 
I 

COMPRESSIBLE FILLER, ,..'-'�Y. BACKER ROD AND 

�
�{-� �£fpRAME 

r- HM DOOR 

DOOR HEAD DETAIL 1 DOOR HEAD DETAIL 2 

�a J .. .. 
� il ==-=i  � 

GROUT :AM£-; l "' 
SOLID _) L %u DIA. EXPANSION 

ANCHOR @ 24° O .C. 

GROUT FRAME 
SOLID 

COMPRESSIBLE FILLER, 
BACKER ROD AND [ t SE�LAN�I 

L WIRE MASONRY ANCHOR 
ON uro ANCHOR 

DOOR JAMB DETAIL 3 DOOR JAMB DETAIL 4 

r: ---e.--- DOOR 
1-- 1-- FRAME BEYOND 

� �IV) 
...... 1--------- MORTISED, AUTOMA TIC 1 � lv---- DOOR BOTTOM 

IMf - CMU WALL BEYOND 
r-

· � " · �r---5u ALUM. THRESHOLD ti 
. r--- SET IN GROUT W/ 

" , 
� �" " SEALANT BEAD EA . SIDE 

v � CONC. SLAB, SEE 
STRUCTURAL DWGS. 

DOOR THRESHOLD DETAIL 5 

0 ...J . 10 <[>-z;;r: l"l 
O"" ;;;: on_ """ 
oo Oz :I: :::0...: 0 1-iil • 
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::::> 
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(j 
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0:::: y: 
0 0::: 
0 <( CL 
c .,. w  
c l"') _j 
z � I-

o >-
<C I _j 
:I: r:: o::: I W t/) ::2 o ...... <C z  z :::C ::::J ...... LL ' _j  O w  
I z z 

w z 
t/) t.:l ::::J 
...J 0 1-...... - w  <C o::: _j 
I- COt-
LLJ >-
c _j 

I r:: 
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0:::: 
::::> 
I-
(j 
::::> 
0:::: 
I-
t/) 
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I I I I I I I I 1 I 
I 1 I I I I 1 I I I 
I I � : : : \ 11 I I \ \ : : : �---------J, \ \ \ \ \ : : : �----\:)---: \ 't \ � \ : : I UNIT/01 : : : \ I UNIT 19 1 \ 1 \ I UNIT 19 1 \ \ 

I I I I I I I I 
I I : : : :-- - � \ \ \ \ \ \ : : : �===� \ \ \ \ \ \ 

I I I t" --- I I I 1 I 
I I 

\ \ \ E���: \ \ \ 1
: \ \ 

I I I L-- -1 t I I I : : I �---1 I I \- � -----\---1 : : : �===: �=�=\ \ ® �£� � --------------- 1 I 

: : ® �r----_-J: ��-�@ 
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-
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- \ \ : : � -1 I I I I 

---
-

--------- 1 I \ \ : : ----------------------�� --�� ===�===�=�J-�1 --
-

------ \ \ \ \1 �--J------------------------ 1 1 I I \ \ I I 
I I I I I I 1 1 \ I 
: : : : \ \ \ \ �--� 
I I I I 1 I L--.l I 1 : : : : : : : : \---� 
I I I I I I I I I 1 
I I I I I L--.l I I 
I I I I I 1 I 1 I 

\ \ l_r _________ \ \ \ \ \ \ 
: 1 UNIT 9 1 l r-:-------Z_-\ 1 UNIT/8 1 \ \ 1 UNIT/8 1 \ \ : : : I - � : : : : 

I I : : : I I 1 I 
I I I I I I I I I 1 I I 1 I I 1 t I 
I I I 1 I I I t I 
I I I /\ 1 I 1 I 1 I 

: �-�------,C--\-� : : : : : : �-L------L--1-i I : : : : : I : ::::::: I � � � � � 
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l __ �------------------------------------------___ J__l�-- ---� 4 --L�--------------------------1-
_
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- \ \ : I : �------J. __ J. __ ! I � � � � :: 
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I.R.-71 SOUTHBOUND TUNNEL_} I.R.-71 58 RAMP E TUNNEL_} 
TO THIRD STREET I.R.-71 NORTHBOUND TUNNEL� 

DOOR REPLACEMENT PLAN AT EXISTING TUNNEL 

DOOR SCHEDULE _j w z z ::::> r-
.--r-------------, 

DOOR 
EXIST. OPENING SIZE 

DOOR FRAME 
INSTALLATION DETAILS • 

C) 
r::: 
-'-

f HIN_GE ::::_t-----
r-
0 0 
0 ' 
'<I-N Q) en 
'<IN 
/ 
2 c Q) 
E 
::J 
(.) 0 0 / 
0 c 
2 X Q) 
� Q_ 
(.) 
(.) 
0> 
E 
E _c 
Q) 
·� �----------,--------------------------------. Q_ 
<fi �--+-------,_------------------------------� 
.s 
"-�x-+-------,_------------------------------� ;; /D. 04/21/16 REPLACE EXIST. DOORS (NEW SHEETJ 

& NO. DATE REVISION DESCRIPTION 

L--L-------------''---

DOOR TYPE 8 

NUMBER WIDTH HT. TYPE TYPE HEAD STRIKE HINGE SILL JAMB JAMB 

I 3'-0H! H 6'-10!/4 H 8 2 15 15 15 16 

19 2'-8u 6'-9Yz H 8 2 15 15 15 16 

�q 2'-8u 6'-9Yz H 8 2 15 15 15 16 

(£! 2'-8u 6'-9Yz H 8 2 15 15 15 16 

HARDWARE SET #I: 

3 - BUTT HINGES, PANIC BOLT, MORTISE TYPE 
DOOR CLOSER WITH FUSIBLE LINK HOLD-OPEN FEATURE. 

HARDWARE SET #2: 

3 - BUTT HINGES, LOCK AND LATCH SET 
DOOR CLOSER WITH FUSIBLE LINK HOLD-OPEN FEATURE. 

HARDWARE SET #3: 

3 - BUTT HINGES, LOCK AND LATCH SET 
DOOR CLOSER WITH FUSIBLE LINK HOLD-OPEN FEATURE. 

HARD
WARE 
SET 

2 

2 

3 

Ya HxiYz Hx6H STEEL 
ANCHOR STRAP 

3 PERJAMB � ----+:;r- CONC. WALL 
12 JR. I 10.6 IMBED 

IN CONC. WALL 
AS SUB-FRAME 

3� H (' 

lJl 16 GA. METAL l�r==. �==��� .A/ FRAME WELDED 
I �: I' I TO SUB-FRAME 
t ' r-- : S> J � �I �t 1% 1%' r: 

i 
gs : 
C) I 
Cl 

I� H HAH LABEL DOOR .I L 
HEAD AND / OR JAMB 15 

�� H HAH LABEL DOOR •1 
r � 16 GA. METAL --r--.�.r/r-- FRAME 

v , 

-/ : Yz-3 /l !14 

V: 
0 ;i 

� 

� Cl:: 
� 

gs d 

L__:::==:-::-::-.f:==----L _!:- _l FLOOR 
' C) � Cl 

t 

SILL DETAIL 16 

FRAME TYPE 2 
NOTE: ALL FRAME INTERSECTIONS 
SHALL BE MITERED, WELDED AND 
GROUND SMOOTH. 

LEGEND: 

CONC. 
EXIST. 
GA. 
HT. 

JR. 
MIN. 
OPN'G. 
THK. 
U.L. 

CONCRETE 
EXISTING 
GAUGE 
HEIGHT 

JUNIOR 
MINIMUM 
OPENING 
THICKNESS 
UNDERWRITERS LABORATORIES 
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I 

/
/ I I 1 

I I I / 

I 
I 

I 

UNIT 7 1 

UNIT 8 

' ' '' ,,, '',
!
,
�IT 10 1 

', ' , ', , r l.R . - 71 SOUTHBOUND .( TUNNEL 

I UNIT 9 

I UNIT 17 1 � 

I UNIT 18 1 

RELIEF SLAB BEL OW GRADE I UNIT 18 1 

PLAN - DRAINA GE 
SCALE: IN=/0 1 

I I 
I 1 

I 1 
I I / I 

CONNECT TO EXIST. 12n DIA . UNDERDRAIN !NV. EL . 503.32:t SEE DETAIL 2, SHEET I 77/2961 

D 

II I I I I I I I I II 
SLOPE=/. 15% L =26 .871 

- -- -- -- -- --

VENTILA TION OPENING A T  GRADE 

LEGEND: 
DIA . EL . EXIST. H.P. !NV. L 
0 

-
• 

- DIAMETER - ELEVA TION - EXISTING - HIGH POINT - INVERT - LENGTH - DRAIN FOR VENT OPENING - FL OW DIRECTION - PIPE BEND 

SLOPE=/4.29% L =3 .541 

SL OPE=/.64% L =ll7. 151 

NO TES: 

� 
!NV. EL . 505 .06 !NV. EL . 505 . 13 

68 DIA . PERF ORA TED CORRUGA TED POL YETHYLENE PIPE 

SLOPE=4. 48% L =52 .971 

H.P. !NV. EL . 50 7.50 

SL OPE=2.21% L =52.931 

!NV. EL . 506.33 
NEW VENTILA TION ROOM 

/. SEE SHEETS I 31/2961 TO I 33/2961 AND I 36/2961 TO I 40/2961 FOR EXISTING TUNNEL MODIFICA TIONS. 
2. SEE SHEETS I 27/2961 TO I 30/2961 FOR NEW VENTILA TION ROOM. 
3. SEE SHEET I 77/2961 FOR SECTIONS A -A AND B-B .  
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I I.R.-71 NORTHBOUND 

t--
-----

-.'---
1

-..
TUNNEL 

I r 
------------�-- ·==��--��� -----------n-------------- -------._, I I 
:::: �::::::/::::::::::::::..;---_I

.____---
I I --

/ -1_ : ---
: --I UNIT 19 1 1 I I I I 

. . . . r�� �---� �------------------� 

_______________ 
_L __ -t:=l =================================::::� I -<> ; ----------r--�f"�....J===============================;\\\===================

====
�L INV. 

EL. VARIES 
t::: "'; • \ \ SEE SHEET I 76/2961 

� �� � I \\ ,I >.c ::::::> _ 
'--- 6" DIA. PERFORATED 

� Lu V) I \ CORRUGA TED 
EXIS \ POLYETHYLENE PIPE 

12" DIA. UNDERD�Ifi� _j \__ CONNECT TO EXIST. 12" DIA. 
UNDERDRAIN INV. EL. 503.32± 
(FJELD VERIFYJ 

"( k:--� � LAGGING 
1\ � 

MUD MAT \ � SECTION A-A 
DETAIL 2 

SEE SHEETI 76/296IFOR LOCATION f--------------....l\,__---JI\ U/S BASE SLAB 
'-' r- EL. 510.00 

r----------------,======��1\�--� -= 

1 I.R.-71 NORTHBOUND 
!;-

-----
-.
'-/; _

�
TUNNEL I 

------------�--•==��--Ljl __________ �---------------------,_, I I ====�::::;t::::::::::::::::..;----;------_ 
I I : - -

I UNIT 1 7 1 : ....__ 

. . 

4" DIA. I FLOOR DRAIN 

. 

r- BASE ! SLAB 

. • I 

r�rr �---� �------------------� 

r- 4" DIA. 

POUROUS BACKFILL 
WITH FILTER FABRIC-,.___ 

6" DIA. PERF ORA TED 
CORRUGATED 

POLYETHYLENE PIPE----.__, 

I. 2'-0" . I 
TYP !CAL UNDERDRAIN DETAIL 

...._,� �� Q::c.o �r---.. 
• 1--

GJt1j :::,:� �Lu � 
\ \--SUBBASE 

I I I FLOOR DRAIN 
EL. 514.00 

I IN� 
EL. 5N.40 �--��-------�-------------�1 IN� 

EL. 5�.00 
_____ 

..L--��
======

�CO�N�N�E�C� T�T�0�6�A�,
D
�

I
�
A
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\
�
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___________________ __j PERFORATED CORRUGATED '"' 
POLYETHYLENE PIPE � INV. EL. 504.41 \�4" DIA. NON-PERFORATED POLYETHYLENE PIPE "-MUD MAT 

EXISTING 
12" DIA. UNDERDRAIN 

SECTION 8-8 
SEE SHEET! 76/296IFOR LOCATION 

LEGEND: 

DIA. - DIAMETER 
EL. - ELEVATION 
EXIST. - EXISTING 
INV. - INVERT 
U/S - UNDERSIDE 
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�ITEM 512-
1 TYPE 3 MEMBRANE ;SEE DETAIL 3 

�PROPOSED GRADE I WATERPROOFING I SHEET I 79/2961 ------�------------------���,/--------------------------------------------���/-�----------------��T�� rT�.J 

I / � � / 
ITEM 530-SPECIAL
STRUCTURE, MISC.: 

WATERPROOFING 
INCIDENTALS/ 

TERMINA TION BAR� 

I \ 
\ I 

- " 
'" ""'- TERMINA TION 

BAR 

r-�------�n�---------------------------------U------------------��------------------A-� � �'----�E=L�-�5�'4�-�o�o 

1- PROPOSED GRADE I I 1sEE DETAIL 1 
I I SHEET I 79/2961 

�L / 

TYPICAL SECTION AT ROOF 

/r iTEM 512-
TYPE 3 MEMBRANE 
WATERPROOFING 

RELIEF SLAB 
SEE DETAIL 1 SHEET I 79/2961 

I FOR NORTH AND SOUTH ENDS 
, " 

/ 

\ 
1 EL. 5/0.00 v � 

'�sEE DETAIL 4 
SHEET I 79/2961 

I \ I I I 
\ �������� -�'----------------------�i1 __ [ ______ : ___________ � _____ l ____ ____ ________________ _ _______ ,>��----�� �----------������� I I I I I I 

���������L-�����=====����������������-�--�������������������=��������������������������---1 I I I I I I I I 

i : : i -��������j I UNIT 1 7 1 i I UNIT 1 7 1 i : I I I _ : : : 
r· 

:/ ���L-�--------��4-���� : l I 1( 
I I I \ {----------------;---------..!...�--------------------------;--------------------L ,,-,-�;::;;:;#====I ----------"L_l_��__._._,.=----=----

L _______________ 7 _______ �,, I 
---------------- � 

I.R.-71 SB RAMP E TUNNEL I ' ,,'-
-

-------------------------1---------

TO THIRD STREET ----' I.R.-7/ NORTHBOUND TUNNEL _) 

TYPICAL SECTION AT REL IEF SL AB 

I,- VENTILATION 
I OPENING �L 

= ........... 

-

,..J I I ;--- ITEM 512-
ll I TYPE 2 MEMBRANE V WATERPROOFING 

I 
TYPICAL SECTION AT VENT/L A TION OPENING 

�ftf �2
MEMBRANE 

WATERPROOFING 

EQUIPMENT 
ACCESS HATCH �==:::t::�::::::::ril 

TYPICAL SECTION AT EQUIPMENT ACCESS HATCH 

; EMERGENCY j ACCESS HATCH 

- ITEM 5/2-

I ...... r TYPE 2 MEMBRANE 
WATERPROOFING 

-= 

-

TYPICAL SECTION AT EMERGENCY ACCESS HATCH 

LEGEND: 

CMU 
CONC. 
EL. 
MIN. 
U/S 

- CONCRETE MASONRY UNIT 
- CONCRETE 
- ELEVATION 
- MINIMUM 
- UNDERSIDE 
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ITEM 512-
TYPE 3 MEMBRANE 

WATERPROOFING�
� 

ITEM 530-SPECIAL -STRUCTURE, MISC. : 
WATERPROOFING INCIDENTALS/ 
PROTECTION BOARD 

ITEM 530-SPECIAL -STRUCTURE, MISC.: 
RELIEF SLAB � ""�, 

ITEM 530-SPECIAL- t:"==,�=�===�Y STRUCTURE, MISC.: f.-
WATERPROOFING INCIDENTALS/ 
!ERMINA TION BAR 

BENTONITE WA TERSTOP � " -' �� 
' '',�, 

', EXISTING ROOF� ',, SLAB � 
'".. \-

THEORETICAL � EXCA VA T/0� LINE 

---"'� J c_-:::: ::: :�:: -------] 
1- ---------------------------------------------1 

DETAIL - I 
SEE SHEETI 78/2961 FOR LOCATION 

��EXTERIOR WALL 
----� 

L// 

/ I 
BASE SLAB

_) 

/- ITEM 530-SPECIAL-STRUCTURE, MISC.: 
/// BENTONITE WATERSTOP 

DETAIL - 4 
SEE SHEETI 78/2961 FOR LOCATION 

ITEM 530-SPECIAL
STRUCTURE, MISC.: 

WATERPROOFING 
INCIDENTALS/ 

!ERMINA TION BAR �
"" ,,

"""" 

WATERPROOFING INCIDENTALS/ 
PROTECTION BOARD 

� ITEM 512-/ TYPE 3 MEMBRANE 
------------------ � , ''b 

t ITEM 530-SPECIAL-STRUCTURE, MISC.: 

WATERPROOFING 

----------,--------- \� t\,�, \\\"", "',,, 
\ "� NEW ROOF SLAB 

ITEM 530-SPECIAL -STRUCTURE, MISC.: 

{; 1 1 
EXIST. TUNNEL 1/ 

STRUCTURE _j 
I I 1'-0// 

• ' CONC. WALL 

WATERPROOFING INCIDENTALS/ 
REMEDIAL GROUT PIPE 
AND GROUT PORTS. 
SPACE PORTS @5'-0''C/C 

ITEM 530-SPECIAL -STRUCTURE, MISC.: 
BENTONITE WA TERSTOP 

DETAIL - 2 (ROOF SLAB DETAIL 
SEE SHEETI 78/2961 FOR LOCATION -AT UNIT /7) 

-r--------.-�� 
I � ITEM 530-SPECIAL -STRUCTURE, MISC.: : / BENTONITE WA TERSTOP : // 

/ NEW BASE SLAB 

i / I 
---------- " --/--- .'/ � 

I 
� I f---------�--------: 

EXIST. TUNNEL _jf 
STRUCTURE 

DETAIL - 5 
SEE SHEETI 78/2961 FOR LOCATION 

NEW ROOF SLAB -----., 
\ r ITEM 530-SPECIAL -STRUCTURE, MISC. : 

\\ WATERPROOFING INCIDENTALS/ �==:;==:;==:;==:;==:;�==:=ill/ PROTECTION BOARD 

� /- ----- ITEM 512-
// TYPE 3 MEMBRANE 

�/ WATERPROOFING 

""....______ITEM 530-SPECIAL -STRUCTURE, MISC. : 
BENTONITE WA TERSTOP 

""..._____ EXTERIOR WALL 

DETAIL - 3 
SEE SHEET! 78/2961 FOR LOCATION 

(wl 
�;� - H� ITEM 530-SPECIAL -STRUCTURE, MISC.' /2 BENTONITE WA TERSTOP 

TYPICAL CONSTRUCTION JOINT 

LEGEND: 

C/C - CENTER TO CENTER 
MISC. - MISCELLANEOUS 

NOTES: 

1. PROTECTION BOARD, !ERMINA TION BAR, REMEDIAL 
GROUT PIPES AND GROUT PORTS ARE INCLUDED FOR 
PAYMENT IN ITEM 530-SPECIAL STRUCTURE, MISC.: 
WATERPROOFING INCIDENTALS. 

2. BENTONITE WA TERSTOP IS INCLUDED FOR PAYMENT IN 
ITEM 530-SPECIAL -STRUCTURE, MISC.: BENTONITE 
WATERSTOP. 
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FIRST PLACEMENT SECOND PLACEMENT 

F/CONST. JOINT 
(KEYWAY NOT SHOWN / 

FOR CLARITY) -------- 7 

�- ------�,__PROVIDE 68 MIN. LAP BETWEEN 
T/SLAB \ ./ � VERTICAL AND HORIZONTAL r BENTONITE WA TERSTOP 

' �====��==� � �+--1{T_..� .. �.----�/----�·�l�-+ 

./ �/ c WATERSTOPS. ITYP. T/81 

15" SLOPE _} 
ISOMETRIC 

DETAIL - VERTICAL CONSTRUCTION JOINT 
NOTE: 

THE CONTRACTOR MAY PLACE VERTICAL CONSTRUCTION 
JOINTS IN THE VENT/LA TION ROOM WALLS SPACED NO 
LESS THAN 30' APART, AND LOCATED NO LESS THAN 15' 
FROM THE INSIDE OF ANY CORNER. 

VERTICAL CONSTRUCTION JOINTS SHALL BE THE FULL 
HEIGHT OF THE WALL. 

ALL REINFORCMENT CROSSING THE SHEAR KEY SHALL BE 
CONTINUOUS THROUGH IT. 

WA TERSTOP MATERIAL AND INSTALLATION SHALL BE PER 
ITEM 530 - STRUCTURE, MISC.: BENTONITE WATERSTOP. 

WA TERSTOPS IN THE VERTICAL JOINTS SHALL LAP WITH 
THE WATERSTOPS ON THE SLABS. THE LAPPING LENGTH 
OF THE VERTICAL WATERSTOPS SHALL BE IN CONTACT 
WITH BOTH THE SLAB AND THE SLAB'S WATERSTOP. 

COST OF ALL WORK ASSOCIATED WITH VERTICAL 
CONSTRUCTION JOINTS SHALL BE INCLUDED WITH ITEM 
511 - CLASS QCJ CONCRETE WITH QC/QA, SUBSTRUCTURE 
FOR PAYMENT. 

LEGEND: 

CONST. - CONSTRUCTION 
F/- FACE OF 
MIN. -MINIMUM 
T/- TOP OF 
T /B - TOP AND BOTTOM 
TYP. - TYPICAL 
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-.... / ' , ,',' , , , ,----I.R.-71 
/ ' , , ',, I SOUTHBOUND 

/ ' :/-',,,',,,' , 1 TUNNEL 
/ : '�'j 

I 
I UNIT 31 : ' ;<,',',',' ;-,, 

! � !,,-, 
I I 

: UNIT 4 I

I 
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UNIT 5 

I UNIT 79 1 
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I UNIT 221 

L I I I �\ �I ti \ 
NOTES: 

7. 

2. 

3. 

4. 

SEE SHEETI 87/29 61 FOR SECTION A-A. 

SEE SHEETI 81/2961 FOR SECTION 8-8. 
SEE SHEETI 81/29 61 FOR SECTION C-C. 

SEE SHEETI 81/29 61 FOR SECTION D-D. 

5. SEE SHEETI 81/29 61 FOR SECTION E-E. 

6. FIRE RESISTANT COATING SYSTEM AND APPURTENANCES 
ARE INCLUDED FOR PAYMENT IN ITEM 530-SPECIAL 
STRUCTURE_ MISCELLANEOUS: FIRE RESISTANT COATING 
SYSTEM. CEILING INSTALLATION ARE INCLUDED IN ITEM 
530-SPECIAL STRUCTURE, MISCELLANEOUS: FIRE 
RESISTANT COATING SYSTEM, WALL INSTALLATION. 

I UNIT 2� 
I UNIT 241 

� 

[///1 - INSTALLATION OF FIRE 
RESISTANT COATING SYSTEM 

NB - NORTHBOUND 
58 - SOUTHBOUND 
STA. - STATION 
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1§. I.R. -71 @ I.R. -?1 i SOUTHBOUND i NORTHBOUND ! TUNNEL ! TUNNEL 

�-�---_-_ -_ -_ -_ -_-_-_-_-_-_- _-_-_-_-_- _- _-_ � � ���]�=-=-=-=::t � -=--=--=----_-= = = = = = = �r -_-_-_-_-_-_ -_ -_ -_ -_ � 
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I.R.-?1___/ I '---J__ I.R.-?1 '--I.R.-?1 
SOUTHBOUND I I 58 RAMP E NORTHBOUND 
TUNNEL TUNNEL TO TUNNEL 

SECTION A-A 
UNIT 8 AND UNIT 17 

SEE SHEET I B0/296IFOR LOCATION 

THIRD STREET 

/§_ I.R.-71 @ I.R. -?1 i SOUTHBOUND : NORTHBOUND 
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SOUTHBOUND I I 58 RAMP E NORTHBOUND 
TUNNEL TUNNEL TO TUNNEL 

THIRD STREET 
SECTION C-C - UNIT 20 
SEE SHEET! 80/296IFOR LOCATION 

/§_ I.R.-?1 @ I.R. -?1 i SOUTHBOUND : NORTHBOUND 

I TUNNEL I TUNNEL 
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I.R.-?1 ___) I \ _ __, I.R.-71 \� I.R.-?1 
SOUTHBOUND I I 58 RAMP E NORTHBOUND 
TUNNEL TUNNEL TO TUNNEL 

THIRD STREET 
SECTION E -E - UNIT 22 

SEE SHEET I 80/296IFOR LOCATION 

/§_ I.R.-71 @ I.R.-?1 i SOUTHBOUND i NORTHBOUND 
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I I  1• I I 
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I.R.-71 ___/ I 
\l__I.R.-?1 \\_I.R.-?1 

SOUTHBOUND I I 58 RAMP E NORTHBOUND 
TUNNEL TUNNEL TO TUNNEL 

SECTION 8-8 
UNIT 9 AND UNIT 18 

THIRD STREET 

SEE SHEET! 80/296IFOR LOCATION 

/§_ I.R.-?1 f I.R.-?1 i SOUTHBOUND , NORTHBOUND 
I TUNNEL I TUNNEL 

:---------------------------:--�,'�------------ _
j------------------------: : 1 J, � I iii : : I �I I I 
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I -- -1----------- Y--!_• --------\- l-' -----------,---- ·-� � - - ------ I ',,,�1------------- \�,+-������-------------\\ ____ : I.R. -71 ___} I \---,--I.R. -?1 � I.R. -?1 
SOUTHBOUND I I 58 RAMP E NORTHBOUND 
TUNNEL TUNNEL TO TUNNEL 

THIRD STREET 
SECTION D-D - UNIT 21 

SEE SHEET! 80/296IFOR LOCATION 

FIRE RESISTANT COATING TABLE 

NOTES: 

I. REMOVE EXISTING TILES, LIGHTING FIXTURES 
AND ANY OTHER APPURTENANCES LOCATED 
IN THE AREAS OF THE WORK. CRITICAL 
TUNNEL SYSTEMS SHALL REMAIN IN SERVICE 
AT ALL TIMES. 

2. PREPARE EXISTING CONCRETE SUBSTRATE IN 
ACCORDANCE WITH MANUFACTURER'S 
INSTRUCTIONS. 

3. INSTALL STAINLESS STEEL MESH, 2 INCH 
OPENINGS. ANCHOR TO EXISTING WALL USING 
POWDER ACTUATED FASTENERS CAPABLE OF 
200 LBS. TENSION ANCHORS SPACED AT 
4'-0" O.C. FOR TUNNEL WALLS AND 2'-0" 
O.C. FOR TUNNEL ROOF. FASTENERS SHALL 
BE IN ACCORDANCE WITH ASTM E/190 HIL TI 
X-CR STAINLESS STEEL OR EQUAL. 

4. APPLY FIRE RESISTANT COATING SYSTEM IN 
ACCORDANCE WITH MANUFACTURER'S 
INSTRUCTIONS. 

5. MANUFACTURER'S REPRESENTATIVE SHALL BE 
ON-SITE DURING THE INITIAL INSTALLATION 
OF THE FIRE RESISTANT COATING SYSTEM. 

6. APPLY ITEM 512 - SEALING CONCRETE 
SURFACES (EPOXY - URETHANEJ COLOR TO 
BE FEDERAL STANDARD 5958-1 7925 "WHITe'. 

r. FIRE RESISTANT COATING SYSTEM AND 
APPURTENANCES ARE INCLUDED FOR 
PAYMENT IN ITEM 530-SPECIAL STRUCTURE, 
MISCELLANEOUS: FIRE RESISTANT COATING 
SYSTEM. CEILING INSTALLATION ARE 
INCLUDED IN ITEM 530-SPECIAL STRUCTURE, 
MISCELLANEOUS: FIRE RESISTANT COATING 
SYSTEM, WALL INSTALLATION. 

o.c. 
SF 
SY 

- BASELINE 
- FIRE RESISTANT COATING 
- ON CENTER 
- SQUARE FOOT 
- SQUARE YARD 

LOCATION UNIT 1 7  UNIT 18 UNIT 20 UNIT 21 UNIT 22 TOTAL: 
CEILING WALL CEILING WALL CEILING WALL CEILING WALL CEILING WALL CEILING WALL 

(SFJ (SFJ (SFJ (SFJ (SFJ (SFJ (SFJ (SFJ (SFJ (SFJ (SFJ (SFJ 
I.R.-71 SOUTHBOUND TUNNEL - - - - 2101 1 768 2101 1 711 - - 4202 34 79 

I.R.-71 58 RAMP E TUNNEL 1284 1539 1284 1538 1231 1515 1231 1514 1231 1514 6261 7620 

I.R.-71 NORTHBOUND TUNNEL 233 7 1594 233 7 1584 - - 2239 1583 2239 1583 9152 6344 
TOTAL: 3621 3133 3621 3122 3332 3283 5571 4808 34 70 309? 19615 1?443 

SEALER COATING TABLE 

LOCATION UNIT 1 7  UNIT 18 UNIT 20 UNIT 21 UNIT 22 TOTAL: 
CEILING WALL CEILING WALL CEILING WALL CEILING WALL CEILING WALL 

(SYJ (SYJ (SYJ (SYJ (SYJ (SYJ (SYJ (SYJ (SYJ (SYJ (SYJ 

TOTAL: 403 349 403 34? 3 71 365 619 535 386 345 4123 
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CQLUMNS 
ITEM 509E10000 EPOXY COATED REINFORCING STEEL (POUND) 

NARK LENGTH WEIGHT TYPE DJMENSJONS 
1rorAL lBS. A B c D E 

/C401 213 12'-0'f:?l 1707 34 3'-2" 
/C402 80 7'-5" 396 3 1'-8" 1'-8" 
!C403 80 51-6 '1 294 3 1'-811 81/2" 
IC404 80 51-6fj 294 3 81/2" 1 '-8 " 
IC405 72 6'-8" 321 2 2'-011 2'-8" 2'-0" 
IC406 19 9'-8" 123 2 3'-6" 2'-8" 3'-6" 
/C407 38 6'-8" 169 2 2'-0" 2'-8" 2'-0" 
/C701 32 61-1" 398 1 1'-211 4'-11" 
lC702 32 20'-9" 1,357 STR 
IC703 72 5'-8 " 834 STR /i\ 
/C704 3 6'-1" 37 1 1'-2" S'-9" 
lC705 6 20 '-9" 83 STR 
lC706 6 I 61-l 'J 75 1 1'-Z" 5'-911 
lC707 3 20'-9" 127 STR 
lC801 48 7'-1" 908 1 1'-4" 5'-9, 
IC802 48 22'-3" 2852 STR 
IC1001 36 9'-1" 1407 1 1'-10" 7'-3" 
IC1002 36 20'-9" 3,214 STR 

TUTAL �4,M�JJ 
� 

EJ.ECTRICAL &JIPMENT PADS 

ITEif 509EZOOOO EPOXY Ql47BJ REINI'ORCING STEEL {POUND) 

NARK NtJIWJER LENGTH WEIGHT TYPE D1MENSJONS 
rorAL LBS. A B c D 

EP4001 7 2'-11" 14 STR 
EP4002 4 5'-4" 14 STR 

EP4003 29 5'-10" 113 STR 
EP4004 7 27'-4" 128 STR 

EP4005 31 2'-8" 55 STR 
EP4006 4 29'-4" 78 STR 

rorAL 402 

FAN FOUNDATION 

/TEN/ 509E10000 EPOXY COATED REINFORCING STEEL (POUND} 

MARK NIJHBER l&Nfiil1t 
� 

TYPE DIM 
roTAL A B c D 

FF4001 96 0'-9" 48 STR 

FF4002 66 9'-8" 426 STR 
FF4003 66 9'-8" 426 STR 

FF4004 120 8'-31/2" 664 1 41/2" 7'-11'' 
FF4005 24 18'-4" 306 2 J '-4u 1 1'-8" 3'-4" 
FF4 006 39 13'-10" 360 2 3'-4" 7'-2" 3'-4" 
FF4007 18 23'-2" 279 2 8'-0" 7'-2" 8'-0" 

roTAL Z,509 

/A 10/02/15 UPDA TED COL UMN TA BLE (RFJ 90J 

ln. 09/24/15 UPDA TED COL UMN TA BL E (RFJ BOJ 
NO . DA TE REVISION DESCRIP TION 
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EXTERIOR WALLS 

ITEM 509E10000 EPOXY COATED REINFORCING STEEL (POUND) 

NARK LENGTH WEIGHT TYPE 
1'5'f.4L LBS. A 

EW420 38 2 '-811 68 STR 
EW501 230 6 '-011 1 439 1 3 '-0 " 

EW701 728 20 '-1 " 29 885 1 9 '-7JI 
EW702 356 11 '-8 " 

8 489 1 1 '-2 JI 

EW703 602 20'-9 " 25 533 STR 
EW704 292 20'-9 " 

12 385 STR 
EW705 126 22'-3 " 5 730 STR 
EW706 64 22'-3 " 2 911 STR 

EW707 42 27'-7 1/2 " 2 372 STR 
EW708 42 11 '-4 " 973 STR 
EW709 42 28'-5" 2 440 STR 
EW71 0 196 40'-0 " 1 5 025 STR 
EW711 44 33'-2 " 

2 983 STR 
EW712 38 38'-S" 2 984 STR 
EW713 38 33'-4 " 2 589 STR 
EW71 4 38 8 '-6 11 660 STR 
EW715 38 18'-8 " 1 450 STR 

TOTAL 118. 1HB 
£ 

L !'::,. 10/13/15 UPDA TED TABLE fRFI 95J 

� � 10/01/15 UPDA TED TABL E fRFI 90J 

/_/� 09/24/15 UPDA TED TABLE fRFI 74J 
NO . DA TE REVISION DESCRIP TION 

D1NENSJONS 
B c D E F G 0 INC. 

3 '-0 " 

1 0 '-6" 
1 0 '-6 "  

ttl 

INTERIOR WALLS 

ITEM 509E10000 EPOXY COA TED REINFORCING STEEL (POUND) 

NARK LENGTH WEIGHT TYPE 
l n:m  LBS. A 

LJ:)_ 
IW401 398 8 '-511 2,238 1 8" 
IW402 244 8 '-911 1 426 STR 
IW403 72 37'-0 " 1 780 STR 
IW404 186 6 '-811 828 STR 
IW405 48 37'-0" 1,1 86 STR 
IW406 11 0  13 '-0 " 955 STR 
IW407 104 1 4 '-0 " 973 STR 
IW408 35 32'-0 " 770 STR 
IW409 25 29'-0 " 504 STR 
IW410 1 4  14 '-0 " 131 1 8" 
IW411 1 4  14 '-0 " 131 STR 
IW412 25 6 '-811 116 STR 
IW413 48 21 '-6" 689 STR 
IW414 40 27'-0 " 721 STR 
IW420 13 2 '-811 23 STR 
IW430 1 4  2 '-6 11 23 STR 
IW431 1 4  17'-6 " 164 STR 
IW432 12 17'-6 " 140 STR 
IW433 8 3 '-611 

19 STR 
IW434 8 2 '-0 " 

11 STR 12 
IW435 44 20'-0 " 588 STR 
IW436 38 20'-8" 525 STR fj 
IWS01 38 6 '-0 11 238 1 3 '-0 " 
IW701 85 6 '-1 1 " 1 202 1 1 '-2 " 
IW702 85 20'-9 " 3 605 STR 
IW703 1 9  14 '-1 0 " 576 STR 
IW704 1

9 14 '-1 0 " 576 STR 
IW705 1 9  30'-6 " 1 184 STR 
IW706 1 9 30 '-6 " 1 184 STR 
IW707 148 /?.. 6'-1 1 " 2 092 1 1 '-2 11 
IW708 148 20'-9 " 6 2 77 STR 
IW709 8 13'-9 " 225 STR 
IW710 18 � 10'-9 " 396 STR 
IW711 28 � 2 '-6 " 143 STR 
IW712 1 5 2 '-211 71 STR 
IW713 1 4  3 '-811 105 STR 
IW714 1 4  0. 34 '-6 " 987 STR 
IW715 38 �37'-0 " 2 874 STR 
IW716 25 /?.. 36'-6 " 1,940 STR 
IW71 7 1 4  20'-6" 587 STR 
IW718 20 23 '-6 " 961 STR 
IW719 6 9 '-1 0 " 121 /�TR 

I!\ 
TOTAL 39,2115 1 &. 
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EUSRGENCYACCESSSHAFTS 

ITEM 509E10000 EPOXY COATED REINFORCING STEEL (POUND) 

NARK LENGTH WEIGHT TYPE 

"'75TAL LBS. A 

NAH401 36 9'-81/2" 233 1 41/2" 
NAH402 14 14'-0" 131 2 4'-8$l 

NAH403 28 4'-6" 84 STR 

SAH40 1 36 7'-81/2" 185 1 41/2" 
SAH402 14 14'-0" 131 2 4'-8#} 

SAH403 28 4'-6" 84 STR 

1DTAL 848 

E�IPUSNTACCESSSHAFT 

ITEM 509E1DODD EPOXY COATED REINFORCING STEEL (POUND) 

NARK LENGTH WEIGHT TYPE 

1'5'FAL LBS. A 

EAS401 44 7'-61/2" 222 1 41/2" 
EAS402 40 6 '-61/2 " 175 1 41/2" 
EAS501 20 1 9'-2" 400 1 9'-711 

EAS403 16 13'-0" 139 STII. 
EAS405 12 10'-7" 85 STR 
EAS406 24 5'-1" 81 STII. 
EAS601 12 1 0'-7" 191 STR 
EAS602 24 5'-111 183 STR 

roTAL 1476 

VENTILATION SHAFT 

ITEM 509E1DODD EPOXY COATED REINFORCING STEEL (POUND) 

NARK LENGTH WEIGHT TYPE 
1'5'FAL LBS. A 

VS401 300 7'-0 1/2" 1 411 1 41/2" 
VS402 IZ. 90 5'-10" 351 1 10" 
VS403 146 6'-5"/2' 626 1 10" 
VS404 148 3'- 911 371 STR 

I& 
VS405 12 40'-0" 321 STR 
VS406 16 40'-0" 428 STR 
VS407 12 12'-8" 102 STR 
VS408 16 12'-8" 135 STII. 
VS409 3/f 40'-0" 80 STR 
VS410 2 I, 12'-8" 1 7  STR 

.... 

VS411 48 4'-0JI 128 1 2'-on 
VS412 12 28'-0" 224 

VS413 16 28'-0" 299 

VS414 2 28'-0" 37 
VS415 64 6'-5" 274 1 10" 

roTAL /1\. 4.804 
� 

DINENS/ONS 
B c D E F G H INC. 

9 '-4 " 

5'-8" 4'-811 

7'-411 

5'-8" 4'-811 

DIMENSIONS 

B c D E F G H INC. 

71-2" 
6'-.2" 
91-711 

DIHBISIONS 
B c D E F G H INC. 

6'-8" 
4'-10" 
5'-7" 

� 

2'-0" 

� 

51-711 

ttl �\ 

BEAMS 

ITEM 509E1DODD EPOXY COATED REINFORCING STEEL (POUND) 

NARK LENGTH WEIGHT TYPE DIMENSIONS 

1'5'FAL LBS. A B c D E 
BEAMN0 1 
BM401 27 11'-9" 212 3 2'-8" 2'-10" 
BM402 3 7 '-5 1/2" 15 3 2'-8" 81/4" 
BM701 6 15'-8" 192 STR 
BM1001 9 15'-8" 607 STR 

BEAMNOZ 

BM403 152 11'-9" 1193 3 2'-8" 2'-10" 

BM404 100 8 '-lJI 540 3 2'-8" 11-0" 
BM702 8 28'-9" 470 STR 
BM703 8 20'-8" 338 STR 
BM704 8 21'-8" 354 STR 
BM901 16 30'-3" 1646 STR 
BM902 8 29'-3" 796 STR 
BM903 16 28' -9" 1564 STR 
BM904 8 28'-9" 782 STR 

BEAMN03 

BM405 204 13'-6" 1840 2 4'-2" 5'-2 " 4J-2U 
BM406 204 10'-5" 1 420 2 4'-2" 2'-1" 4 '-2" 
BM407 140 12'-5" 1 161 2 4 '-2" 4'-1" 4'-2" 
BM408 140 9'-5" 881 2 4'-2" 1 1-111 4'-2" 
BM705 11 36'-0" 809 STR 
BM706 11 17'-4" 390 STR 
B M 707 1 1  33'-10" 761 STR 
BM1002 22 40'-0" 3787 STR 
BM1003 22 34'-1 0" 3298 STR 

BEAMN04 

BM409 110 11'-9" 863 3 2'-8" 2'- 10" 
BM410 42 8 '-71/2" 242 3 2'-8" 1'-31/4" 
BM41 1 42 7'-11 /2" zoo 3 2'-8" 61/4" 
BM415 72 2'-811 128 STR 
BM708 4 36'-6" 298 STR 
BM709 8 24'-5" 399 STR 
BM710 8 31'-1" 508 STR 
BM711 4 27'-2" 222 STR 
BM712 4 18'-1" 148 STR 
BM905 8 33'-8" 916 STR 
BM1004 8 34'-8" 1 193 STR 
BM1005 8 28'-11" 995 STII. 
BM1101 8 34'-0" 1445 STR 

roTAL .3Q613 
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CONCRETE MASONRY UNITS 

ITEM 509E10000 EPOXY COATED REINFORCING S TEEL (POUND) 

NARK LENGTH WEIGHT TYPE 1 7DTAL LBS. A B 

886001 8 9 '-4 /J 1 12 STR 

886002 1 6 1 2'-8" 304 STR 

886003 8 3 '-811 44 STR 

886004 8 5'-811 68 STR 

886005 8 3 '-0 Jj 36 STR 

886006 8 3 '-0Jj 36 STR 

886007 8 24'-3 " 291 STR 

886008 2 1 3'-4 " 40 S TR  

886009 6 1 7'-8" 1 59 STR 

886010 4 1 1 '-0 "  66 STR 

886011 4 23'-6 " 1 41 STR 

886012 4 5'-1 0 "  35 STR 

886013 2 1 6'-4 " 49 STR 

886014 6 20'-8 "  186 STR 

886015 2 1 1 '-4 " 34 STR 

88601 6 2 1 5'-8" 47 STR 

88601 7 4 1 2'-0 "  72 STR 

886018 4 8'-2/J 49 STR 

886019 4 18'-5" 1 1 1  STR 

886020 2 1 '-811 5 STR 

886021 2 2 '-1 0 "  9 STR 

886022 2 8 '-2Jj 
25 STR 

RM6001 12 7'-0 IJ 126 STR 

RM6002 1 02 3'-Bn 
562 STR 

RM6003 7'-0 IJ 1 766 STR 

RM6004 & 394.) 7'-0 JJ 4 143 STR 

RM6005 "2:2 5'-4 /J 176 STR 

RM6006 64 2 '-0 11 1 92 STR 

MP6001 76 4 '-0 Jj 
457 STR 

MP6002 228 7 '-2 11 2 454 STR 

MP6003 76 4 '-0 JJ 
457 STR 

L83001 20 3 '-zn 24 33 6 3/4" 8 3/4 " 
LB4001 6 7'-0 JJ 

28 STR 

LB4002 4 4 '-0JJ 1 1  STR 

LB6001 6 7 '-0 11 63 STR 

LB6002 4 4 '-011 24 STR 

MC4001 2 1 2'-8" 1 7 STR 

MC4002 1 3'-Bn 2 STR 

MC4003 1 5'-Bn 
4 STR 

MC4004 1 3 '-0 JJ 2 STR 

MC4005 1 3 '-0 JJ 2 STR 

MC4006 1 24'-3 " 1 6  STR 

MC4007 1 1 3'-4 " 
9 STR 

MC4008 1 1 1 '-0" 7 STR 

MC4009 1 5'-1 0 "  4 STR 

MC4010 1 1 6'-4 " 1 1  STR 

7DTAL I ( 1.2.477 )& � - - -

AIR DISCHARGE SLAB 

ITEM 509E1.0000 EPOXY COA TED  REINFORQNG STEEL (POUND) 

MARK 
I TOTAL 

LENGTH WEIGHT TYPE 
LBS. A B 

GS501 1 6 28 '-6 " 476 STR 

GS502 60 8 '-1 " 
506 STR 

GS401 45 1 '- 6 1/2" 46 1 4 1/2" 1 '-2 " 

TOTAL 1,028 

10/13/15 TRANSFORMER VA UL T 
10/01/15 UPDA TED TABL E (RFJ 90J 

DA TE REVISION DESCRIP TION 

DINENSIONS 
c D E F G D INC. 

DIMENSIONS 
c D E F G H INC. 

-v-v-• 

TRANSfORHER VAUL73' ) 
0 -' . "' <t>-
z �  "' 

) 
O"" ;;: 

1TEN 509EZOOOO EPOXY CD4TED REINFORCING STEEL {POUND) ca.. .... 
Oo 

> 
O z :I: 

) :::E<( 0 
NARK LENGTH WEIGHT TYPE D1/tiEN$lONS l- li:1  .. 

> 1 7DTAL LBS. A B c D E F G 0 INC. ) t;Gjg� 

> ���� EVS01 22 20'-8" 4 74 STR ) ..... -�w <to:::::>.....J 
EV502 44 1 0 '-8" 490 STR ) 

:::I:�V>U 

EV503 40 1 1 '-7" 483 1 1 0 '-8" 1 '-0 " 

I EV504 84 1 1 '-7" 1, 015 1 1 0 '-8" 1'-0" ) 
EVSOS 88 10'-8" 979 STR ) EVS06 52 12'-8" 687 STR 
EV507 24 12 '-1 " 302 STR ) .... 
EV508 1 1 6  1 1 '-7" 1,401 1 1 0'-8" 1 '-011 w::::::: 
EV509 56 1 1 '-7" 677 1 1 0 '-8" 1'-0" e- O  

> ) 
<( N  co 

EV510 52 20'-8" 1 121 STR 
0'-... ,.... 

S2 L{) 
EVS11 44 20'-8" 948 STR <0 

> ) 0 
EV512 120 6'-9"  845 1 5'-1 0 " 1 '-0" D ;;; 

I EV513 4 '-1 1 " < we:: 
24 1 23 STR 15 <(  

EV514 20 3'-2 " 66 STR < �� "' EV515 24 4 '-1 1 " 123 STR 
EV516 24 1 0 '-8" 267 STR < 

EV517 20 3 '-2 " 66 STR 
z (/)  

) 
� :::;: 

EV51 8  1 0  20 '-8" 216 STR :5 -::> 
EV519 56 3'-0" 1 75 1 2 '-1 " 1 '-0 " 

) EV520 60 3'-7" 224 1 2 '-8" 1 '-011 D 
EV521 20 8 '-2 " 170 STR ) �� LL 

EV522 
� :::;: 1-

> 
20 12 '-2" 254 STR 

) 
t;l""' CD 

EV523 16 4 '-0 " 67 STR D 

> EV524 176 3 '-1 1 " 719 1 2 '-0 " 2 '-0 " ) EV525 40 3'-1 1 " 163 1 2'-0" 2'-0" co I ) LL 
EV701 44 1 0 '-8" 959 STR ) 0 
EV702 1 4 20'-8" 591 STR co 

) LLI EV901 46 20'-8" 3 232 STR 

) 
_J 

EV902 1 68 17'-2 " 9 806 1 9'-1 0" 7'-7" ::::> 0 EV903 84 1 4 '-1 1" 4 260 1 7'-7" 7'-7" ) LLI :I: 
) (.) roTAL 30.905 (/) 
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ITEM SPECIAL - MISC : TVS AXIAL FANS 

PART 1 - GENERAL 

1 . 01 SUMMARY 

A. THE WORK OF THIS SECTION INCLUDES THE 
FURNISHING, INSTALLA TION AND TESTING OF 
VANE AXIAL FLOW FANS. 

B. COORDINA TION 

1 .  FAN GENERA TED NOISE SHALL BE 
A TTENUA TED BY SOUND A TTENUA TION. THE 
AXIAL FANS AND SOUND A TTENUA TORS SHALL 
BE COORDINA TED TO ENSURE THE AMBIENT 
SOUND LEVEL CRITERION IN THE PARK ABOVE 
ARE NOT EXCEEDED. 

2. DIRECTION OF FORWARD AIRFLOW SHALL 
FLOW PAST THE IMPELLER AND THEN PAST 
THE MOTOR, AND SHALL BE DESIGNA TED AS 
EXHAUST MODE {AIR BEING EXHAUSTED FROM 
THE ROADWA Y  TO THE AMBIENT). REVERSE 
AIRFLOW DIRECTION SHALL BE DESIGNA TED 
AS SUPPL Y MODE {AIR BLOWING INTO THE 
ROAD WA Y  FROM THE OUTSIDE). 

3. FAN MANUFA CTURER SHALL COORDINA TE 
PURCHASE AND ASSEMBL Y OF FAN DAMPERS, 
SOUND A TTENUA TORS, TRANSITION PIECES, 
FLEXIBLE COUPLERS AND OTHER FAN TRAIN 
APPURTENANCES TO ASSURE A PROPERL Y 
INSTALLED AND FUNCTIONING TUNNEL 
VENTILA TION FAN. 

1 . 02 PERFORMANCE REQUIREMENTS 

A. OPERA TING LIMITS: THE FANS SHALL BE 
DESIGNED FOR HORIZONTAL MOUNTING TO 
SER VE IN AN UNDERGROUND ROAD TUNNEL 
ENVIRONMENT, CHARACTERIZED BY A NORMAL 
TEMPERA TURE RANGE OF 0°F TO 1 04°F, 0 TO 
1 00% RELA TIVE HUMIDITY, AND CONTAINING 
AIRBORNE CARBON DUST. FAN ASSEMBL Y ARE 
EXPOSED TO TUNNEL AMBIENT CONDITIONS. 

B. TUNNEL AXIAL FLOW FANS SHALL BE 100% 
REVERSIBLE. 

1 . 03 SUBMITTALS 

A. ALL SUBMITTALS SHALL INCLUDE THE 
PROJECT NAME, CONSECUTIVE PAGE NUMBER, 
DA TE OF SUBMISSION, SUBMITTAL REVISION, 
AND SUBMITTAL NAME ON EACH PA GE OF THE 
SUBMITTAL 

B. MANUFACTURER SHALL SUBMIT A COMPLETE 
LIST OF PROJECTS ON WHICH SIMILAR FANS 
FOR UNDERGROUND ROADWA Y  OR FIXED 
GUIDEWA Y PROJECTS HA VE BEEN PERFORMED. 
NAME OF FAN MANUFACTURER, TUNNEL 

OWNER AND THE DA TE EQUIPMENT WAS 
PLA CED INTO USE SHALL BE INCLUDED. 

c. PRODUCT DA TA:  INCLUDE RA TED CAPACITIES, 
FURNISHED SPECIAL TIES, AND ACCESSORIES 
FOR EACH TYPE OF PRODUCT INDICA TED AND 
INCLUDE THE FOLLOWING. NOTE THA T A 
DIFFERENT FAN OPERA TING POINT SHALL 
CONSTITUTE A DIFFERENT PRODUCT: 

1 .  CERTIFIED FAN PERFORMANCE CUR VES FOR 
BOTH FOR WARD AND REVERSE DIRECTIONS 
SUCH THA T PLOTS CAN BE A CCURA TEL Y READ: 

A. FAN PRESSURE-FLOW CUR VE: 

{1} X-AXIS: AIRFLOW FROM SHUT-OFF 
TO FREE DELIVER Y IN CFM. 

(2) Y-AXIS: PRESSURE, BOTH STA TIC 
AND TOTAL IN INCHES OF WA TER. 

B. THE FAN PRESSURE-FLOW CUR VE SHALL 
INCLUDE: 

{1} SYSTEM RESISTANCE CURVE. 

(2) FAN TOTAL PRESSURE VS. FLOW 
WITH MAXIMUM BLADE PITCH ANGLE 
FOR INSTALLED MOTOR 
HORSEPOWER. 

{3} FAN TOTAL PRESSURE VS. FLOW 
WITH MINIMUM BLADE PITCH ANGLE 
FOR INSTALLED MOTOR 
HORSEPOWER. 

{4} FAN TOTAL PRESSURE FOR THREE 
INTERMEDIA TE POINTS BETWEEN 
MAXIMUM AND MINIMUM BLADE 
PITCH ANGLE. INCLUDE THE 
PROPOSED BLADE PITCH FOR FAN 
OPERA TION. 

C. THE FOLLOWING SHALL BE PLOTTED AS A 
FUNCTION OF FAN FL OW {X-AXIS}: 

{1} HORSEPOWER A T  THE IMPELLER, HP 

(2) KILOWA TT INPUT TO THE MOTOR, KW 

(3) TOTAL EFFICIENCY, PERCENT 

2. IN EA CH FAN PERFORMANCE PLOT SUBMITTED, 
INCLUDE THE FOLLOWING INFORMA TION: 

A. FAN DESIGNA TION NUMBER 

B. FAN INSIDE DIAMETER IN INCHES 

C. FAN OUTLET DIAMETER IN INCHES 

D. FAN ROTOR HUB DIAMETER IN INCHES 

E. FAN SPEED {RPM) 

CJ 
_j • « >- � z ;;:: o >«  � o n_  
O o  O z  :r: :::;: « 0 

F. NUMBER OF FAN BLADES D. NO LOAD INPUT � Ld  .. 
t- > o o O w 0 z  
::?! d N :J  

G. DESIGN BLADE PITCH ANGLE E. LOCKED ROTOR CURRENT ���� « o ::::> _j :r: S2 (.() U  
H. ROTA TIONAL MOMENT OF INERTIA OF FAN F. LOCKED ROTOR INPUT I ROTOR ASSEMBL Y {LBS-FF'2) 

G. LOCKED ROTOR TORQUE 
I. AIR DENSITY (LBS/FF' 3) 

H. WINDING TESTS :'! 
J. DIRECTION OF AIRFLOW (FOR WARD OR ' w r--

REVERSE) I. LOSSES, NO LOAD AND FULL LOAD � 0  co o '-._  r--co lD 0 c.D 
K. SHOW THE DESIGN FAN OPERA TING POINT J. DIELECTRIC TEST 0 

D ;:::) 
� z  Ill C) 

L. FAN DESIGNA TION NUMBER K. VISUAL BEARING INSPECTION � 0 
3. CERTIFIED FAN SOUND-POWER RA TINGS. E. SHOP DRA WINGS: DETAIL EQUIPMENT z z  != 

ASSEMBLIES AND INDICA TE DIMENSIONS, � 2  != :S t.:J  :r: 
4. MOTOR RA TINGS AND ELECTRICAL WEIGHTS, LOADS, REQUIRED CLEARANCES, 

CHARACTERISTICS, PLUS MOTOR AND METHOD OF FIELD ASSEMBL Y, COMPONENTS, D 

ELECTRICAL A CCESSORIES. INCLUDE: AND LOCA TION AND SIZE OF EA CH FIELD � �  :r: 
s s:  <! 

CONNECTION. � :::r:: z 

A. RA TED HORSEPOWER 
1 .  WIRING DIA GRAMS: POWER, SIGNAL, AND 

B. SER VICE FA CTOR CONTROL WIRING. DIFFERENTIA TE BETWEEN 

C. RA TED AMPERA GE 
MANUFA CTURER-INSTALLED AND FIELD-
INSTALLED WIRING. co 

D. POWER FACTOR u.. 

2. DIMENSIONS, INTERNAL AND EXTERNAL 0 

CONSTRUCTION DETAILS, CLEARANCES, AND .-
E. TERMINAL VOL TAGE 

INSTALLA TION DETAILS. 
1-
w 
w 

5. MA TERIAL GA UGES AND FINISHES, INCLUDING :I: :::.::: 
3. REQUIRED SUPPORT, MOUNTING DETAILS, lf) 0:: 

COLOR CHARTS. <! 
SIZES AND LOCA TION OF MOUNTING SOL T lf) 0.. 

z w 
HOLES. <( <::r _j 

D. FA CTOR Y TEST DA TA :  SUBMIT THE 1'0 f-
u.. � >-

FOLLOWING FACTORY TEST REPORTS: _J ? ....J 
4. IMPELLER ASSEMBL Y DRA WING. <( t; BJ  -

1 .  STEEL HUB TEST X 2 0 
5. MOTOR DIMENSION AND ARRANGEMENT <( <t Z 

:r: ::::l 

DRA WING. lf) • ....J 
2. RADIOGRAPHIC INSPECTIONS > o w 

1- z Z z 
6. MOTOR TERMINAL ASSEMBL Y DRA WING 

W ::::l 
3. FA CTOR Y PROTOTYPE TESTS lf) (::J f-

w 8 w INCLUDING SIZE AND NUMBER OF TERMINALS. 1- O:: ....J 
0 Cl) f-

4. AEROD YNAMIC PERFORMANCE TESTS z >-

7. DIAGRAM OF ELECTRICAL CONNECTIONS. ....J 
_J ;::: 

5. REVERSAL TEST <( J_, 
8. TEST RESUL TS OF DR Y PAINT THICKNESS. a:: 

w 

6. SOUND TEST z 
w 

9. DETAILS OF LOCAL CONTROLS INTERFACE (!) 

7. STRESS TEST WITH DESCRIPTIONS OF ALL CONTROL, 
SUPERVISION AND DIAGNOSTIC FEA TURES. 

8. PRODUCTION TESTS 
1 0. SUBMIT CALCULA TIONS FOR MAXIMUM 

9. FAN IMPELLER OVER-SPEED TEST DESIGN STRESS OF ROTA TING COMPONENTS, 
A T  MAXIMUM FAN SPEED IN THE AMBIENT 

1 0. VIBRA TION TESTS TEMPERA TURE OF 482°F. 

1 1. RUN-IN TEST ""' 1 1. SUBMIT CALCULA TIONS FOR BLADE TIP M co 
CLEARANCE A T  482°F. ... (0 

12. MOTOR FACTOR Y TESTS INCLUDING: C\1 0 ""'" I co F. REPORTS/CERTIFICA TES: ,.. 
A. FULL LOAD CURRENT "" 0 I z 

1 .  SUBMIT WRITTEN PRE-PRODUCTION, � 
B. NO LOAD CURRENT <( c 

PRODUCTION, AND MOTOR FACTORY TEST :I: c.. 
C. FULL LOAD INPUT DOCUMENTS. 

89  296  
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2. SUBMIT UNIT MANUFA CTURER 'S CERTIFIED 
PERFORMANCE CUR VES FOR EA CH FAN A T  
RA TED CAPACITY IN ACCORDANCE WITH AMCA 
210. 

3. SUBMIT MANUFA CTURER 'S WRITTEN 
CER TIFICA TION THA T EA CH FAN WAS 
STA TICALL Y AND D YNAMICALL Y BALANCED A T  
DESIGN SPEED AND FACTOR Y TESTED. 

4. SUBMIT CERTIFIED UN- WEIGHTED SOUND 
LEVEL DA TA FOR EACH FAN A T  UNIT INLE7; 
UNIT OUTLET AND HOUSING RADIA TION IN 
DECIBELS FOR BOTH FORWARD AND REVERSE 
DIRECTIONS A T  DESIGN TOP SPEED. 
REFERENCE DA TA AS SOUND LEVEL TO THE 
1 0-12 WA TTS FROM 63 HZ TO 8000 HZ. 
OBTAIN SOUND POWER LEVELS FROM TESTS 
MADE IN A CCORDANCE WITH AMCA 300. 
HOUSING RADIA TION TO BE PRESENTED AS 
THE MAXIMUM SOUND PRESSURE LEVEL AT 3 
FT FROM HOUSING IN A CCORDANCE WITH 
AMCA 303 INSTALLA TION TYPE D. 

5. SUBMIT CURRENT-TIME CUR VES FROM ZERO 
RPM TO FULL SPEED. 

6. SUBMIT CURRENT-TIME CUR VES FOR LINE 
VOL TA GE REVERSAL, AND LINE VOL TAGE 
REVERSAL AFTER A 1 0  SECOND POWER OFF 
DWELL. 

7. SUBMIT MOTOR WINDING AND BEARING 
TEMPERA TURE TESTS, AND MOTOR 
INSULA TION RESISTANCE - TEMPERA TURE 
TEST RESUL TS. 

B. SUBMIT WRITTEN FIELD TEST AND 
INSPECTION REPORTS. 

G. OPERA TION AND MAINTENANCE MANUAL: 

1 .  THE OPERA TION AND MAINTENANCE (O&M) 
MANUAL SHALL BE SUBMITTED FOR REVIEW 30 
DA YS PRIOR TO THE DELIVER Y OF THE AXIAL 
FLOW FAN TO THE PROJECT. THREE HARD 
COPIES SHALL BE SUBMITTED FOR REVIEW. 
UPON ACCEPTANCE OF THE OPERA TION AND 
MAINTENANCE MANUAL, 5 HARD COPIES 
SHALL BE SUBMITTED IN ADDITION TO 5 
DIGITAL COPIES ON ELECTRONIC STORAGE 
MEDIUM. 

2. THE O&M MANUAL SHALL PRO VIDE A CLEAR 
EXPLANA TION OF THE THEOR � OPERA TION 
AND MAINTENANCE OF THE AXIAL FLOW FANS. 
PHOTOS, SCHEMA TIC, WIRING, AND 
MECHANICAL ASSEMBL Y DIAGRAMS SHALL 
ALSO BE SUBMITTED AS REQUIRED. 

3. A TABLE OF CONTENTS, INDEX TABS SHALL BE 
INCLUDED. 

4. THE O&M MANUAL SHALL INCLUDE THE 
FOLLOWING A T  A MINIMUM. 

A. DESCRIPTION OF THE TUNNEL AND THE I. 
INTENT OF THE FUNCTION OF THE AXIAL 
FLOW FANS IN CONTEXT OF THE 
INSTALLA TION. 

B. THE FAN PERFORMANCE CUR VES A CCEPTED ], 
DURING THE SUBMITTAL PROCESS. 

C. MOTOR PERFORMANCE DA TA & MOTOR 
WIRING DIAGRAM. 

K. 
D. TROUBLE SHOOTING AND FA UL T 

ISOLA TION PROCEDURES. 

E. FAN AND MOTOR REMOVAL AND L. 
REPLACEMENT PROCEDURES. INCLUDE 
DISASSEMBL Y AND RE-ASSEMBL Y 
INSTRUCTIONS. 

F. A TEST PROCEDURE TO VERIFY THE 
M. ADEQUA CY OF WORK PERFORMED TO THE 

FAN. 

G. APPRO VED SHOP ORA WINGS. 
N. 

H. A MAINTENANCE SCHEDULE THA T 
INCLUDES OIL/GREASE CHANGE 
FREQUENC� TYPE OF OIL/GREASE TO USE 
INCLUDING THE MANUFA CTURER NAME. 

0. 
1 . 04 REFERENCES 

A. AMERICAN BEARING MANUFA CTURERS 
ASSOCIA TION (AFBMA) L-10, BEARING LIFE 
STANDARD. P. 

B. AIR MOVEMENT AND CONTROL ASSOCIA TION 
(AMCA) 21 0, LABORA TOR Y METHODS OF 
TESTING FANS FOR RA TING. 

Q. 
c. AIR MOVEMENT AND CONTROL ASSOCIA TION 

(AMCA) 300, REVERBERANT ROOM METHOD OF 
SOUND TESTING OF FANS. 

D. AIR MOVEMENT AND CONTROL ASSOCIA TION 
{AMCA} 303, APPLICA TION SOUND POWER R. 
LEVEL RA TINGS FOR FANS. 

E. AIR MOVEMENT AND CONTROL ASSOCIA TION 
{AMCA} 311, CERTIFIED RA TINGS PORGRAM - S. 
PRODUCT RA TING MANUAL FOR FAN SOUND 
PERFORMANCE. 

F. AMERICAN BEARING MANUFACTURERS 
ASSOCIA TION (ABMA) 9, LOAD RA TINGS AND T. 
FA TIGUE LIFE FOR BALL BEARINGS. 

G. AMERICAN BEARING MANUFA CTURERS u. 
ASSOCIA TION (ABMA} 1 1, LOAD RA TINGS AND 
FA TIGUE LIFE FOR ROLLER BEARINGS. 

v. 
H. AMERICAN SOCIETY FOR TESTING AND 

MA TERIALS (ASTM) A194, CARBON AND ALLOY 
STEEL NUTS FOR BOL TS FOR HIGH-PRESSURE w. 
AND HIGH TEMPERA TURE SER VICE. 

CJ 
_j • 
« >- � z ;;:: o >«  � o n_  
O o  O z  :r: :::;: <( 0 

AMERICAN SOCIETY FOR TESTING AND PROCEDURE FOR AIRBORNE SOUND � Ld  .. 
MA TERIALS (ASTM} A283, SPECIFICA TION FOR MEASUREMENTS ON ROTA TING ELECTRIC 6 � g §@  

::?! d N :J  
L O W  AND INTERMEDIA TE TENSILE STRENGTH MACHINER Y. ���� 
CARBON STEEL PLA TES. « o ::::> _j :r: S2 (.() U  

X. INSTITUTE OF ELECTRICAL AND ELECTRONICS I AMERICAN SOCIETY FOR TESTING AND ENGINEERS (IEEE) NO. 1 12, STANDARD TEST 
MA TERIALS (ASTM) A388, STANDARD PROCEDURE FOR POL YPHASE INDUCTION 
PRA CTICE FOR UL TRASONIC EXAMINA TION OF MOTORS AND GENERA TORS. 
HEA W STEEL FORGINGS. :'! ' 

Y. INTERNA TIONAL ORGANIZA TION FOR 
w r--� 0  

AMERICAN SOCIETY FOR TESTING AND STANDARDIZA TION STANDARD (ISO) 13350, 
o '-._  CX) CX) r--0 U1 

MA TERIALS (ASTM) A588, GRADE A AND A -151 FOR FAN TESTING OF THRUS7; NOISE AND c.D 
1 020 HOT ROLLED STEEL. VOLUME FLOW RA TE. 

D S2 
� z  r<l Ill C) 

AMERICAN SOCIETY FOR TESTING AND z. NA TIONAL ELECTRICAL MANUFACTURERS 
� 0 

MA TERIALS (ASTM} A653, SPECIFICA TION FOR ASSOCIA TION (NEMA) MG 1, MOTORS AND z z  != 
STEEL SHEE7; ZINC-COA TED (GAL VANIZED) BY GENERA TORS. � 2  != :S t.:J  :r: 
THE HOT-DIP PROCESS. 

AA. NA TIONAL ELECTRICAL MANUFACTURERS D 

AMERICAN SOCIETY FOR TESTING AND ASSOCIA TION (NEMA) MG 13, FRAME � � :r: 
s s:  <! 

MA TERIALS (ASTM} B1 08, ALUMINUM ALLOY ASSIGNMENTS FOR AL TERNA TING CURRENT � :::r:: z 

CASTINGS, HIGH-STRENGTH. INTEGRAL HORSEPOWER INDUCTION MOTORS. 

AMERICAN SOCIETY FOR TESTING AND BB. NA TIONAL ELECTRICAL MANUFACTURERS 
MA TERIALS (ASTM} B247, ALUMINUM AND ASSOCIA TION (NEMA) 250, ENCLOSURES FOR 
ALUMINUM-ALLOY DI0 HAND AND ROLLED ELECTRICAL EQUIPMENT. co 
RING FORGINGS. LL.. 

cc. NA TIONAL FIRE PROTECTION ASSOCIA TION 0 

AMERICAN SOCIETY FOR TESTING AND {NFPA} 70: NA TIONAL ELECTRICAL CODE, N 

MA TERIALS (ASTM} E155, REFERENCE LA TEST EDITION. 1-LLJ 
RADIOGRAPHS FOR INSPECTION OF ALUMINUM LLJ :::.::: :I: 0:: 
AND MA GNESIUM CASTINGS. DO. NA TIONAL FIRE PROTECTION ASSOCIA TION (/) <! 

0... 
{NFPA) 502, STANDARD FOR ROAD TUNNELS, (/) w 

z <::r _j 
AMERICAN SOCIETY FOR TESTING AND BRIDGES, AND OTHER LIMITED ACCESS <( r<l f-

LL.. � >-
MA TERIALS (ASTM) E16� STANDARD TEST HIGHWA YS. ? _J  

_J t:: o:: 
METHOD FOR LIQUID PENETRANT <( , w  

x 2 0 
EXAMINA TION. EE. THE SOCIETY FOR PROTECTIVE COA TINGS <t Z <( :r: ::::l 

SSPC PA -1, NO. 1 SHOP, FIELD AND • _j 
AMERICAN SOCIETY FOR TESTING AND MAINTENANCE PAINTING. 

(/) o w > z Z 
1- z 

MA TERIALS (ASTM} E1209, STANDARD TEST W ::::l 
(::J f-

METHOD FOR FLUORESCENT LIQUID FF. THE SOCIETY FOR PROTECTIVE COA TINGS (/) 0 LLJ ...... w 
1- O:: _j 

PENETRANT EXAMINA TION USING THE WA TER- (SSPC) PA-2, METHOD FOR MEASUREMENT OF Cl) f-
0 >-

WASHABLE PROCESS. DRY PAINT THICKNESS WITH MAGNETIC z _j 

GAUGES. _J ;:: <( J_, 
AMERICAN SOCIETY FOR TESTING AND a:: LLJ 
MA TERIALS (ASTM) A36 AND ASTM A572 GG. THE SOCIETY FOR PROTECTIVE COA TINGS z 

STRUCTURAL STEEL AND PLA TE. (SSPC) SP-3, POWER TOOL CLEANING. 
LLJ 
(.!) 

AMERICAN SOCIETY FOR TESTING AND HH. THE SOCIETY FOR PROTECTIVE COA TINGS 
MA TERIALS (ASTM} A123-89A, HOT DIP (SSPC) SP-1 0, NEAR WHITE BLAST CLEANING. 
GAL VANIZING OF IRREGULARL Y SHAPED 
ARTICLES. II. UNDER WRITER 'S LABORA TORIES, INC. UU, 

FLEXIBLE METAL CONDUIT AND LIQUID- TIGHT 
AMERICAN WELDING SOCIETY {A WS} D1. 1, FLEXIBLE METAL CONDUIT. 
STRUCTURAL WELDING CODE - STEEL. ""' 

1. 05 QUALITY ASSURANCE M co (0 
AMERICAN WELDING SOCIETY {A WS)D1 . 3, ... C\1 

A. MANUFA CTURER OF FANS SHALL SUBMIT 
0 """' 

STRUCTURAL WELDING CODE - SHEET STEEL. I co 
REFERENCES FROM PREVIOUS INSTA LLA TIONS 

... 
"" 0 

AMERICAN NA TIONAL STANDARDS INSTITUTE OF SIMILAR FANS IN ROAD AND FIXED I z � 
{ANSI) C80. 1 -1 994, RIGID METAL CONDUIT. GUIDEWA Y APPLICA TIONS. MANUFACTURER <( c 

SHALL DEMONSTRA TE 1 0  YEARS OF :I: c.. 
INSTITUTE OF ELECTRICAL AND ELECTRONICS SUCCESSFUL FAN MANUFACTURE, WITH 
ENGINEERS (IEEE) NO. 8� STANDARD TEST 90  296  
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1 . 06 

A. 

B. 

c. 

D. 

COMPARABLE FANS IN OPERA TION FOR A T  
LEAST 5 YEARS. 

MANUFACTURER SHALL COMPL Y WITH NFPA 
502 2014 EDITION AND ALL OTHER 
REFERENCED CODES AND STANDARDS 
COVERING THE DESIGN OF VENTILA TION FAN 
ASSEMBLIES. 

ALL TUNNEL VENTILA TION AXIAL FLOW FANS 
SHALL BE THE PRODUCT OF A SINGLE 
MANUFACTURER. FAN MANUFACTURER 'S NAME 
TO APPEAR ON ALL AXIAL FLO W  FAN 
PERFORMANCE DA TA SUBMITTED TO THE 
PROJECT. 

ALL TUNNEL VENTILA TION FAN MOTORS SHALL 
BE THE PRODUCT OF A SINGLE 
MANUFACTURER. MOTOR MANUFA CTURER 'S 
NAME TO APPEAR ON ALL MOTOR 
PERFORMANCE DA TA SUBMITTED TO THE 
PROJECT. 

MANUFACTURER SHALL WARRANTEE FANS, 
INCLUDING PAR TS AND LABOR, FOR 12 
MONTHS FROM DA TE OF SUBSTANTIAL 
COMPLETION. 

AMCA COMPLIANCE: PRODUCTS SHALL 
COMPL Y WITH PERFORMANCE REQUIREMENTS 
AND SHALL BE LICENSED TO USE THE AMCA -
CERTIFIED RA TINGS SEAL 

NEMA COMPLIANCE: MOTORS AND 
ELECTRICAL ACCESSORIES SHALL COMPL Y 
WITH NEMA STANDARDS. 

ELECTRICAL COMPONENTS, DEVICES, AND 
A CCESSORIES: LISTED AND LABELED AS 
DEFINED IN NFPA 70, ARTICLE 1 00, BY A 
TESTING AGENCY ACCEPTABLE TO 
A UTHORITIES HA VING JURISDICTION, AND 
MARKED FOR INTENDED USE. 

DEUVERY, STORAGE, AND HANDUNG 

DELIVER FANS AS FA CTORY-ASSEMBLED 
UNITS, TO THE EXTENT ALLOWABLE BY 
SHIPPING LIMITA TIONS, WITH PROTECTIVE 
CRA TING AND COVERING. 

AFTER DELIVER Y OF AXIAL FLOW FAN AND 
PRIOR TO INSTALLA TION, THE MOTOR SPA CE 
HEA TER SHALL BE CONNECTED TO THE 
CORRECT POWER SUPPL Y AND ACTIVA TED. 

FANS SPECIFIED HEREIN SHALL NOT BE 
PLACED DIRECTL Y ON THE FLOOR WHERE 
STORED. WOOD BLOCKS OR OTHER 
APPROPRIA TE MEDIUM SHALL BE USED TO 
KEEP FANS OFF OF FLOOR. 

DISASSEMBLE AND REASSEMBLE UNITS, AS 
REQUIRED FOR MOVING TO FINAL LOCA TIONS, 

ACCORDING TO MANUFACTURER 'S WRITTEN 
INSTRUCTIONS. 

E. LIFT AND SUPPORT UNITS WITH 
MANUFACTURER 'S DESIGNA TED LIFTING OR 
SUPPORTING POINTS. 

PART 2 - PRODUCTS 

2. 01 MANUFACTURERS 

A. MANUFACTURERS: SUBJECT TO COMPLIANCE 
WITH REQUIREMENTS, PROVIDE PRODUCTS BY 
ONE OF THE FOLLOWING MANUFACTURERS OR 
OTHERS IN THE BUSINESS OF 
MANUFACTURING AXIAL FANS FOR USE IN 
HIGHWA Y TUNNELS OR FIXED GUIDEWA Y 
TRANSIT SYSTEMS: 

1. CLARAGE 
2. HOWDEN/BUFFALO 
3. TL T BABCOCK 
4. APPROVED EQUAL 

2. 02 FANS 

A. GENERAL :  FANS SHALL BE DIRECT DRIVEN, 
MANUALL Y ADJUSTABLE PITCH BLADES, VANE 
AXIAL FLOW TYPE WITH AN INTERNALL Y BASE 
MOUNTED ELECTRIC MOTOR. FANS SHALL BE 
FURNISHED COMPLETE WITH ALL MOUNTING 
AND VIBRA TION ISOLA TION DEVICES 
REQUIRED FOR A COMPLETE INSTALLA TION. 

1.  FANS SHALL BE CAPABLE OF REVERSING FROM 
EITHER DIRECTION OF AIRFLOW AND 
ROTA TION B Y  LINE VOL TAGE REVERSAL, 
DURING AN EMERGENCY, WITHOUT FAILURE 
OF ANY PART OF UNIT. 

2. FAN POWER SHALL NOT EXCEED THE 
NAMEPLA TE POWER OF THE FAN UNIT WHEN 
OPERA TING BETWEEN 65 PERCENT OF 
AIRFLOW AND FREE DELIVER Y, IN EITHER 
DIRECTION OF AIRFLOW. 

3. FANS AND ASSOCIA TED COMPONENTS SHALL 
BE CAPABLE OF OPERA TING FOR A MINIMUM 
PERIOD OF ONE HOUR IN AN AMBIENT 
TEMPERA TURE OF A T  LEAST 482°F. 

4. FAN PERFORMANCE, WHEN OPERA TING IN THE 
REVERSE DIRECTION OF AIRFLOW, SHALL NOT 
DEVIA TE BY MORE THAN TEN PERCENT IN 
AIRFLOW DELIVERED BASED ON THE FAN 
PERFORMANCE CURVES FOR OPERA TION IN 
THE FOR WARD DIRECTION OF AIRFLOW A T  
ANY POINT BETWEEN 65 PERCENT OF THE 
NOMINAL AIRFLOW RA TE AND FREE DELIVER Y. 
AIRFLOW IN REVERSE DIRECTION SHALL 
EQUAL SPECIFIED AIRFLOW. 

CJ 
_j • 
« >- � z ;;:: o >«  � o n_ 
O o O z  :r: :::;: <( 0 

5. THE COMPLETE TUNNEL VENTILA TION SYSTEM 7. GASKETS SHALL BE OF SILICONE MA TERIAL, � Ld  .. 
SHALL BE RUNNING A T  FULL SPEED WITHIN 3 MINIMUM % INCH THICI( AND SHALL BE 6 � g §@  

::?! d N :J  
MINUTES IN A CCORDANCE WITH NFPA 502. PROVIDED BETWEEN ADJA CENT COMPANION ���� 

FLANGES OF DUCT TRANSITION COMPANION « o ::::> _j :r: S2 (.() U  
6. FAN IMPELLER BRAKE HORSEPOWER SHALL FLANGES AND A CCESS DOORS. THE WIDTH OF I NOT EXCEED THE MOTOR NAMEPLA TE GASKET SHALL BE THE SAME AS THE FLANGE 

HORSEPOWER IN EITHER DIRECTION A T  ANY WIDTH. GASKETS SHALL BE CAPABLE OF 
TIME DURING OPERA TION. WITHSTANDING AN AMBIENT TEMPERA TURE 

OF 482°F FOR A PERIOD OF ONE HOUR 
:'! ' 

7. MINIMUM FAN TOTAL EFFICIENCY SHALL NOT w r--
WITHOUT DEGRADA TION OF SEALING ABILITY � 0  

BE LESS THAN 65 PERCENT IN FOR WARD AND o '-._  CX) 
AND WITHOUT EMITTING TOXIC OR NOXIOUS CX) r--0 U1 

REVERSE FLOW WHEN OPERA TING A T  THE FUMES. c.D 
SPECIFIED NOMINAL FLOW RA TE. 

D S2 
� z  r<l Ill C) 

8. PROVIDE SUFFICIENT LiffiNG LUGS ON EACH � 0 
B. CONSTRUCTION: FAN UNIT TO FACILITA TE FIELD INSTALLA TION 

AND REMOVAL OF THE FANS, AND REMOVAL z z  != 1. FAN HOUSINGS, MOTOR MOUNTS, MOTOR 
OF TOP HOUSING SECTION OF FAN. 

� 2  != :S t.:J  :r: 
SUPPORTS, AND FAN SUPPORTS SHALL BE 
FABRICA TED OF HOT-ROLLED STEEL TO ASTM 9. BOL TS, NUTS, WASHERS AND LOCK WASHERS D 
A283, AND BE HOT DIPPED GAL VANIZED TO PROVIDED FOR COMPANION FLANGES OF DUCT � �  :r: 

s s:  <! 
ASTM A 123-89A. TRANSITION COMPANION FLANGES AND � :::r:: z 

SUPPORT ASSEMBL Y SHALL BE OF 31 6 
2. FAN HOUSING METAL THICKNESS SHALL NOT 

STAINLESS STEEL. 
BE LESS THAN Y4 INCH. 

3. PROVIDE FAN HOUSINGS WITH A HORIZONTAL 
c IMPELLER FABRICA TION: 

SPLIT JOINT A T  THE CENTERLINE OF THE co 
1 .  FABRICA TE IMPELLER BLADES FROM lL.. 

LONGITUDINAL AXIS, BOL TED AND GASKETED ALUMINUM ALLOY CASTINGS IN A CCORDANCE 0 
TO FA CILITA TE DISASSEMBL Y AND REMOVAL WITH ASTM B1 08, SUITABLE FOR THE n 
OF MOTOR AND BLADE/HUB ASSEMBL Y SPECIFIED PERFORMANCE AND ENVIRONMENT. 1-

WITHOUT REMOVAL OF ENTIRE FAN UNIT OR w 

STEEL BLADES ARE ALSO PERMITTED. FAN w :::.::: 
ANY PAR T  OF ADJA CENT DUCTWORK. IMPELLER :I: 0:: 

BLADES IN EA CH IMPELLER SHALL NOT VAR Y  (/) <! 
0... 

SECTION, IF PROVIDED AS A SEPARA TE IN WEIGHT BY MORE THAN 2 PERCENT. (/) w 
SECTION, MA Y BE ONE-PIECE CONSTRUCTION. z <::!' _j 

SECURE INDIVIDUAL BLADES TO THE HUB BY <( r<l f-
� >-WELDS LOCA TED IN THE AIR STREAM SHALL lL.. ? _J  NOT LESS THAN FOUR BOL TS PER BLADE, OR 

BE GROUND SMOOTH. PROVIDE FAN _J t:: o:: 
BETWEEN SUITABL Y DESIGNED AND <t , w  

HOUSINGS WITH RING LOCA TED IN THE BLADE x 2 0 
MANUFA CTURED CLAMP PLA TES. BLADE <t Z 

TRACKING AREA. <( :r: ::::l 
BOL TS, HUB BOL TS OR CLAMP PLA TE BOL TS • _j 

(/) o w 
SHALL BE READIL Y ACCESSIBLE. THE PITCH OF > z Z 

4. DESIGN MOTOR MOUNTS AND MOTOR 1-
z 

THE BLADES SHALL BE MANUALL Y ADJUSTABLE W ::::l 
SUPPORTS TO SUPPORT THE ENTIRE WEIGHT (/) (::J f-

0 
WITHOUT REMOVING IMPELLER FROM FAN w ...... w 

OF THE IMPELLER AND THE MOTOR, AND TO 1- O:: _j 
UNIT. Cl) f-

MAINTAIN THE ALIGNMENT OF THE FAN UNIT 0 >-
z _j 

ASSEMBL Y IN THE SPECIFIED MOUNTING 2. FABRICA TE IMPELLER HUB OF ALUMINUM _J ;:: 
POSITION AND TO MAINTAIN VIBRA TION <t J_, 

ALLOY CASTINGS IN A CCORDANCE WITH 0::: 
LEVELS WITHIN THE SPECIFIED LIMITS. w 

ASTM B1 08, FORGINGS IN ACCORDANCE WITH z 

MOTOR SUPPORTS SHALL BE SUFFICIENT IN w 
ASTM B247, OR STAINLESS STEEL, OR STEEL (.!) 

NUMBER TO PROVIDE THE REQUIRED IN ACCORDANCE WITH ASTM A588 SUITABLE 
STRENGTH AND RIGIDITY AND SHALL BE roR mE S�GFIW PfflroR�NQ AND 
CONTINUOUSL Y WELDED TO THE MOTOR ENVIRONMENT. A STEEL HUB IS ALSO 
MOUNT AND TO THE HOUSING. PERMITTED. 

5. INLET AND OUTLET FAN CONNECTIONS TO BE 3. IMPELLER HUB TO HA VE INDEX MARKS % INCH THICK FLANGES NOT LESS THAN 3 EMBOSSED OR ENGRA VED TO SHOW DESIGN 
INCHES IN DEPTH. OPERA TING BLADE SETTING AND ADDITIONAL ""' 

SETTINGS FOR A MINIMUM OF FIVE M co 
6. GASKETED A CCESS DOORS IN FAN HOUSING (0 

ADDITIONAL INCREMENTS OF STA GGER ANGLE 
.... C\1 

SHALL BE PROVIDED FOR EASY A CCESS TO 0 """' 
WITH NOT LESS THAN TWO ON EA CH SIDE OF I co 

BLADE L OCKING DEVICES. ACCESS DOORS TO .... 
DESIGN BLADE SETTING. "" 0 

BE OF BOL TED CONSTRUCTION. ACCESS I z 
DOOR FOR BLADE LOCKING DEVICES SHALL � 

4. FASTEN IMPELLER ASSEMBL Y TO MOTOR <( c 
HA VE MINIMUM DIMENSIONS OF 12 INCHES SHAFT BY MEANS OF AN APPRO VED KEYED :I: c.. 
WIDE BY 12 INCHES HIG� LOCA TED ON THE POSITIVE LOCKING DEVICE. IMPELLER 
REMOVABLE FAN HOUSING SECTION. 

9 1  296  
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CAL CULA TED STRESS LEVEL SHALL EXCEED 60 
PERCENT OF THE COMPONENTS MA TERIALS 
YIELD STRENGTH A T  SPECIFIED 
PERFORMANCE A ND ENVIRONMENT (0 °F TO 
482 °F). 

D. ELECTRICAL: 

1 .  TERMINAL BOXES SHALL BE WA TERPROOF TO 
NEMA 3R AND CONSTRUCTED OF CAST IRON 
OR STEEL. CONSTRUCT SHEET STEEL 
TERMINAL BOXES OF MINIMUM THICKNESS OF 
1/B INCH. 

2. THE MAIN TERMINAL BOXES SHALL NOT 
RESTRICT THE VENTILA TING AIRFLOW, NOR 
INTERFERE WITH O THER MOTOR 
A CCESSORIES. 

3. SEPARA TE A UXILIAR Y CONDUIT BOXES, 
SUITA BL Y  IDENTIFIED, SHALL BE PRO VIDED 
FOR THE TERMINA TION OF RESISTA NCE 
THERMAL A ND VIBRA TION DETECTORS A ND 
FOR TERMINA TION OF HEA TER LEADS. 

4. ALL ELECTRICAL TERMINAL BOXES, A CCESS 
DOORS, INSTRUMENT POR TS, AND GREASE 
FITTINGS, SHALL BE L OCA TED ON ONE SIDE 
OF THE FAN HOUSING FOR EASE OF 
MAINTENANCE A CCESS. RIGHT OR LEFT SIDE 
L OCA TIONS SHALL BE INDICA TED ON THE 
DRA WINGS. 

2. 03 MOTOR COMPONENTS AND CONSTRUCTION 

A .  MOTORS - GENERAL :  

1 .  MOTORS SHALL BE OF THE TO TALL Y 
ENCLOSED, AIR-O VER, CAST IRON OR STEEL 
ROUND FRAME, INDUCTION TYPE, 
CONTINUOUS DUTY, A ND SHALL BE FOOT 
MOUNTED. 

2. MOTORS SHALL BE THE PRODUCT OF A SINGLE 
MANUFA CTURER, WHOSE NAME SHALL A PPEAR 
ON THE MOTOR PERFORMANCE CUR VES AND 
OTHER DA TA SUBMITTED. 

3. MOTORS SHALL NOT BE PRO VIDED WITH 
THERMAL O VERL OAD PRO TECTIVE DEVICES. 

4. MOTOR SHALL BE SUITABLE TO OPERA TE A T  A 
TEMPERA TURE OF 482°F FOR ONE HOUR. 

5. FRAME DESIGNA TION: IN A CCORDANCE WITH 
NEMA MG-1 FOR HORSEPOWER AND SPEED 
SPECIFIED. 

B. PERFORMANCE: 

1 .  MOTOR VOL TA GE SHALL BE AS SCHEDULED, 
WITH A MINIMUM EFFICIENCY RA TING IN 

A CCORDANCE WITH NEMA MG-1, LESS THAN 
3% SLIP, A ND A MINIMUM 85% POWER 
FA CTOR - ALL A T  THE RA TED L OAD. 

11/09/15 VENT/LA TION FANS HP CHANGED 
DA TE REVISION DESCRIP TION 

NAMEPLA TE POWER RA TING OF MOTOR SHALL 
BE A CTUAL CONTINUOUS BRAKE POWER 
DEVELOPED WITHOUT ANY CONSIDERA TION 
OF THE ''AIR O VER " FACTOR. 

2. MOTOR TERMINAL VOL TA GE SHALL BE 460 V A T  
60 HZ. 

3. MOTORS SHA LL HA VE AS A MINIMUM TORQUE 
IN A CCORDANCE WITH REQUIREMENTS OF 
NEMA MG 1 AND IN COMPLIANCE WITH NEMA 
TYPE B DESIGN. MOTORS SHALL HA VE 

ADEQUA TE TORQUE TO SUITABL Y  STA R T,  
A CCELERA TE AND OPERA TE DRIVEN 
EQUIPMENT BASED ON DA TA FOR DRIVEN 
EQUIPMENT UNDER VOL TA GE AND FREQUENCY 
CONDITIONS PERMITTED IN NEMA MG 1. 
MOTORS SHALL BE SIZED FOR SUFFICIENT 
TORQUE TO STA R T  AND A CCELERA TE DRIVEN 
L OAD A T  80% RA TED VOL TA GE A T  MOTOR 
TERMINALS. 

4. MOTORS SHALL BE RA TED WITHIN NEMA CODE 
G SPECIFICA TION FOR L OCKED ROTOR KVA 
PER KILOWA TT  RA TING. MOTOR SHALL BE 
ELECTRICALL Y A ND MECHANICALL Y DESIGNED 
FOR LINE VOL TA GE REVERSAL. MOTOR SHALL 
BE CAPABLE OF TWO SPEEDS 50% 60 HP A ND 
100% 500 HP. MOTORS SHALL HA VE A 
MINIMUM OF TYPE H INSULA TION A ND SHALL 
BE RA TED FOR CLASS F TEMPERA TURE RISE 
WHEN TESTED A T  THE SER VICE FA CTOR L OAD 

AS A MINIMUM REQUIREMENT. MOTOR 
SER VICE FACTOR SHALL BE 1. 15. It,. 

5. MOTORS SHALL BE CAPABLE, UNDER THE 
SPECIFIED OPERA TING CONDITIONS, OF 
A CCELERA TING THE IMPELLER FROM A 
STA NDSTILL TO RA TED ROTA TIONAL SPEED IN 
NOT MORE THAN 1 0  SECONDS A FTER BEING 
ENERGIZED A T  THE RA TED VOL TAGE -
WITHOUT EXCEEDING THE RA TED 
TEMPERA TURE RISE. MOTORS SHALL ALSO BE 
CAPABLE OF DECELERA TING THE IMPELLER 
A ND A CCELERA TING TO RA TED ROTA TIONAL 
SPEED IN THE OPPOSITE DIRECTION IN NOT 
MORE THAN 30 SECONDS AFTER BEING 
ENERGIZED FOR REVERSE ROTA TION. 

6. MOTORS SHALL BE CAPABLE OF A MINIMUM OF 
FOUR EQUALL Y SPA CED STAR TS PER HOUR, 
RUNNING FOR FIVE MINUTES A FTER EA CH 
STA R T.  

c. CONSTRUCTION: 

1.  MOTOR SHAFTS SHALL BE STEEL, DESIGNED 
A ND CONSTRUCTED TO SUPPORT A ND DRIVE 
THE FAN IMPELLER UNDER ALL SPECIFIED 
OPERA TING CONDITIONS. 

2. LIFTING LUGS SHALL BE PRO VIDED ON THE 
EXTERIOR OF MOTORS. 

0 -' . "' <t>-
z �  "' 
O"" ;;: ca.. .... 
Oo O z :I: 

3. EACH MOTOR SHALL HA VE A T  LEAST TWO 1.  PRO VIDE EA CH MOTOR BEARING WITH A :::E<( 0 l- li:1  .. 
BALL OR ROLLER TYPE BEARINGS. THESE SHOCK PULSE MEASURING BEARING DAMA GE t;Gjg� 
SHALL BE LUBRICA TED A ND NOISE TESTED DETECTOR FOR CONTINUOUS REMOTE ���� 
BEARINGS SELECTED FOR THE SPECIFIED MONITORING OF BEARING. DETECTOR TO BE ..... -�w <to:::::>.....J :::I:�V>U 
OPERA TING CONDITIONS OF THE FAN UNIT. PERMANENTL Y ENCA PSULA TED, COA TED 

I 
THE BEARINGS SHALL HA VE A MINIMUM ELECTRONICS USING MICROPROCESSOR 

AFBMA L - 1 0  LIFE RA TING OF 1 00, 000 HOURS. DIGITA L CIRCUITR Y, WITH TRANSDUCER. 
A CCURACY OF THE DETECTOR TO BE A 

4. GREASE LINES SHALL BE BROUGHT FROM MAXIMUM OF 20 PERCENT OF DETECTOR '<t 
' EACH BEARING TO A CCESSIBLE FITTINGS, LEVEL WITHIN TEMPERA TURE RANGE. w r--

>- o  
EXTERNAL TO THE FAN HOUSING. THE LINES <:3 -...... <Xl 

<Xl .... 
SHALL BE FABRICA TED OF STAINLESS STEEL 2. PRO VIDE MOTOR WINDINGS WITH A MINIMUM 0 Ll) 

<0 
SEAMLESS TUBING. LINES PENETRA TING THE OF SIX (TWO PER PHASE) RESISTANCE D 0 

� z ;;; 
HOUSING SHALL BE RIGIDL Y SECURED TO THE THERMAL DETECTORS (RTD). PLA TINUM RTD 'S  w (.!)  � Cl  
HOUSINGS. TO HA VE A NOMINAL RESISTA NCE OF 1 000 "' 

OHMS A ND BE PLA CED TO MOST EFFECTIVEL Y 
5. GREASE SUPPL Y LINES SHALL TERMINA TE IN DETERMINE MAXIMUM WINDING 

z z  3: �:::. 3: 
STRAIGHT L UBRICA TION FITTINGS ON TEMPERA TURES. R TD A CCURA CY SHALL BE AS :S c.!l  I 
EXTERIOR OF FAN HOUSING. GREASE RELIEF RECOMMENDED B Y  THE MANUFA CTURER A ND 
LINES SHALL TERMINA TE IN SPRING-LOADED SHALL BE INCLUDED IN THE SUBMITTAL. 

D !;l! 3: I 
RELIEF FITTINGS ON EXTERIOR OF FAN '-' 3:  <( � I  z 
HOUSING. ALEMITE GREASE FITTINGS SHALL 3. PRO VIDE MOTOR BEARINGS WITH RTD'S FOR D 

BE PRO VIDED COMPLETE WITH DUST CAPS. BEARING TEMPERA TURE MONITORING, SAME 
PRO VIDE GREASE FITTINGS ON THE LOWER REQUIREMENTS AS FOR WINDING SENSORS 
HALF OF THE FAN HOUSING SECTION. ABO VE. 

6. BEARING L UBRICANT SHALL BE CAPABLE OF 4. THE MOTOR MANUFA CTURER SHALL FURNISH CD 

PRO VIDING THE L UBRICA TION PROPER TIES A ND INSTALL APPRO VED SPEED SENSING LL 
0 

SPECIFIED BY THE BEARING MANUFA CTURER DEVICES TOGETHER WITH A PPROPRIA TE '<:!'" 
UNDER CONDITIONS OF OPERA TION FOR ONE ELECTRICAL CONNECTIONS AND/OR LEADS, I-
HOUR WITH THE LUBRICANT A T  A ALL SO AS TO PERMIT DETECTION A ND LLI LLI � 
TEMPERA TURE OF 482 °F. INDICA TION OF THE A CTUAL MOTOR SPEED. :I: 0::: (/) <( 

THE SPEED SENSOR TRA NSMITTER (ST) SHALL c.. 
(/) w 7. MOTOR LEADS SHALL BE OF CABLE, SUITABLE BE A NALOG INPUT. FOR INSTALLA TION OF z '<t ....1 <( l""l l-

FOR ALL OPERA TING CONDITIONS SPECIFIED. SPEED SENSOR, THE MO TOR SHAFT SHALL BE LL - >-
? -'  

EXTENDED FROM THE OPPOSITE DRIVE END ....J � ffi  B. PRO VIDE MOTORS WITH FA CTOR Y INSTA LLED <( 
OF THE MO TOR A ND SUPPOR T BRA CKETS A ND .... :;:. o  X <( Z 

RESISTA NCE SPA CE HEA TERS WITHIN THE OTHER HARD WA RE SHALL BE PRO VIDED A LL <( I ::::l 
L O WER PAR T  OF THE MOTOR ENCL OSURE TO (/) • ....1 

AS REQUIRED. WHEN THE FANS A ND MOTORS o w 
PREVENT CONDENSA TION OF MOISTURE IN > z Z 

A RE SUBMITTED FOR A PPRO VAL, COMPLETE I- z 
W ::::J 

THE MOTOR WINDINGS. HEA TERS SHALL TECHNICAL DA TA A ND INFORMA TION SHALL (/) (.!) I-

ENERGIZE WHENEVER MOTOR IS NOT IN LLI El w  
BE INCL UDED CO VERING THE INSTA LLA TION, I- 0::: ....1 

0 CD I-
OPERA TION. HEA TERS SHALL A UTOMA TICALL Y MAINTENANCE AND OPERA TION OF THE 

>-
z ....1 

DE-ENERGIZE WHENEVER MOTOR IS IN DETECTION DEVICES. THE MOTOR ....J ;::: 
OPERA TION. HEA TERS TO BE 120 VOL TS, MANUFACTURER SHALL PRO VIDE AN <( ,.!.., 0::: 
SINGLE PHASE, 60 HZ. ENCLOSURE AROUND THE SPEED SENSORS A T  LLI z 

THE NON-DRIVE END OF THE MO TOR. THE LLI 
A. MAKE HEA TER ACCESSIBLE FOR (.!) 

MAINTENANCE PURPOSES A ND FOR 
SENSORS A RE TO BE FITTED WITH 

REPLA CEMENT WITHOUT NEED FOR 
CONNECTORS WITHIN THE ENCLOSURE TO 
FA CILITA TE SENSOR REPLA CEMENT WITHOUT 

DISMANTLING MOTOR. MAXIMUM SHEA TH 
HA VING TO PULL NEW CABLES TO THE I & C 

TEMPERA TURE OF SPA CE HEA TERS SHALL 
JUNCTION BOX. EXPANDED DETAILS OF THIS 

BE 300°F BASED ON 1 04 °F AMBIENT 
ENCLOSURE A ND ASSOCIA TED SENSOR 

TEMPERA TURE. 
SUPPORT STRUCTURE SHALL BE SUBMITTED 

9. CONDUIT A ND FITTINGS WITHIN THE FAN FOR REVIEW. THE ARRANGEMENT A ND .... 
HOUSING TO BE RIGID STEEL, HOT-DIPPED INSTALLA TION OF THESE DEVICES SHALL BE C') 110 

COORDINA TED WITH, AND A S  DIRECTED, B Y  ... (Q 
GAL VANIZED IN A CCORDANCE WITH A NSI 0 C\1 "" 
C80. 1 - 1994; THREADED A T  BOTH ENDS. RIGID THE FAN MANUFA CTURER. I 110 ... 

.... c:i CONDUIT OTHER THAN HOT DIP GAL VANIZED 
E. TERMINAL BOXES: I z 

RIGID STEEL IS NOT A CCEPTABLE. :::E 
<C c 

1. TERMINAL BOX TO HA VE SCREW TYPE :::1: 0.. D. MOTOR MONITORING: 
PRESSURE TERMINALS STRIPS FOR 

9 2j2 9 E  
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TERMINA TING WIRES, GROUND L UGS, FULL 

CO VER GASKET, AND HINGED DOOR. 

2. CONDUIT A ND TERMINAL BOX TO BE RIGIDL Y 

SECURED TO THE FAN HOUSING IN A MANNER, 
WHICH WILL PREVENT VIBRA TION A ND AIR 
LEAKAGE. 

3. ORIENT TERMINAL BOX TO RECEIVE FEEDER 
CONDUITS FROM ANY DIRECTION. SUFFICIENT 
CABLE SLA CK SHALL BE PRO VIDED TO PERMIT 
TESTING OF CABLES WITHOUT 
DISCONNECTING ANY CONNECTIONS. 
TERMINAL BOX LOCA TION SHALL BE ON THE 
L O WER HALF OF THE FAN HOUSING SECTION 
A ND SUCH THA T NO PAR T  OF THE TERMINAL 
BOX EXTENDS ABOVE THE SPLIT CASING 
HORIZONTA L  FLANGE. 

4. HEA TER TERMINAL BOX SHALL HA VE SUITABLE 
NAMEPLA TE GIVING HEA TER RA TING A ND 
CONNECTION DETAILS. 

2. 04 FASTENERS 

A .  FASTENERS CONSIST O F  BOL TING FAN 
CONNECTIONS, A NCHOR BOL TS AND ANY 
REQUIRED FAN CASING BOL TS. 

B. FASTENERS SHALL BE HEXA GONAL. BOTH THE 
HEAD A ND THE NUT SHALL BE HEXAGONAL. 

c. BOL TS SHA LL NOT BE LESS THAN � INCH IN 

DIAMETER. 

D. FASTENERS SHALL BE TYPE 31 6 STAINLESS 
STEEL . 

E. FASTENERS SHALL BE PRO VIDED WITH HEA VY-
DUTY TYPE 31 6 STAINLESS STEEL L OCK 
WASHERS. 

2. 05 NAMEPLA TES 

A .  NAMEPLA TES SHALL HA VE LETTERS THA T ARE 
A MINIMUM 3/8 INCH IN HEIGHT. 

B. NAMEPLA TES SHALL BE DESIGNED FOR A 
MINIMUM 40- YEAR LIFE. 

c. EA CH FAN SHALL BE PRO VIDED WITH A 
STAINLESS STEEL NAMEPLA TE THA T IS 31 6 
GRADE NAMEPLA TE SHALL HA VE THE 
FOLLOWING INFORMA TION A S  A MINIMUM: 

1.  FAN DESIGNA TION. 

2. DESIGN POINT AIRFLOW. 

3. DESIGN POINT TOTA L  PRESSURE IN INCHES 
WA TER GAUGE. 

4. DESIGN POINT STA TIC PRESSURE IN INCHES 
WA TER GAUGE. 

11/09/15 VENT/LA TION FANS HP CHANGED 
DA TE REVISION DESCRIP TION 

5. OUTLET VELOCITY OF AIRFLOW IN FPM. 

6. REQUIRED BRAKE HORSEPOWER TO THE FAN 
A T  THE DESIGN OPERA TING POINT. 

7. AN ARROW INDICA TING FOR WA RD DIRECTION 
OF AIRFLO W. 

A. FAN ID 

B. MOTOR HORSEPOWER 

C. RA TED A MPERA GE 

D. PHASES 

E. MOTOR VOL TA GE 

F. POWER FA CTOR 

G. SER VICE FA CTOR 

H. RPM 

D. EA CH MOTOR SHALL ALSO HA VE A NAMEPLA TE 
THA T INCLUDES A S  A MINIMUM: 

1.  FAN IDENTIFIER 

2. FRAME SIZE AND TYPE (EG. 405T TEA O) 

3. SPA CE HEA TER WA TTA GE A ND VOL TA GE 

4. DUTY (CONTINUOUS AS SPECIFIED HEREIN} 

5. NEMA DESIGN 

6. MOTOR HORSEPOWER 

7. MOTOR EFFICIENCY 

8. RA TED A MPERA GE 

9. MOTOR PHASES 

1 0  . MOTOR VOL TA GE A T  TERMINALS 

1 1 .  POWER FA CTOR 

12. SERVICE FA CTOR 

13. MOTOR RPM 

14. INSULA TION CLASS 

2. 06 FACTOR Y FINISHES 

A. AFTER FABRICA TION AND PRIOR TO 
ASSEMBL Y, PAINT ALL INSIDE A ND OUTSIDE 
SURFACES OF FAN HOUSINGS, FAN STEEL 
HUBS, FAN DUCTWORK TRANSITIONS, FAN 
SUPPOR TS, SILENCERS, A ND FAN MOTORS . 
GAL VANIZED FAN HOUSINGS A ND 
COMPONENTS ARE NOT REQUIRED TO BE 

PAINTED. 

B. PAINT FOR FANS AND FAN MOTORS SHALL BE 
HIGH TEMPERA TURE RESISTANT - CAPABLE OF 

0 -' . "' <t>-
z �  "' 
O"" ;;: ca.. .... 
Oo O z :I: 

WITHSTANDING 4820F FOR ONE HOUR FA CTOR Y TESTS AND RA TINGS A CCORDING TO :::E<( 0 l- li:1  .. 
WITHOUT DETER/ORA TING OR EMITTING ISO 13350 OR A MCA 21 0, "LABORA TOR Y t;Gjg� 
TOXIC OR NOXIOUS FUMES. METHODS OF TESTING FANS FOR RA TING. " ���� ..... -�w <to:::::>.....J 

c. ALL PAINT A ND MA TERIALS SHALL BE THE c. STEEL HUB TESTING: 
:::I:�V>U 

PRODUCT OF A SINGLE MANUFA CTURER. 

I 1. UL TRASONICALL Y TEST IMPELLER HUB BOSS 
D. INTERIOR PAINT SCHEDULE: IN A CCORDA NCE WITH ASTM A 388 ON ONE 

HUNDRED PERCENT OF THE HUB BOSS '<t 

1. PRO VIDE COLORS AS DIRECTED B Y  THE CYLINDRICAL SURFA CE. REJECTION CRITERIA: ' w r--
>- o  

ENGINEER. ONE OR MORE INDICA TIONS A CCOMPANIED B Y  <:3 -...... <Xl 
<Xl .... 

A COMPLETE LOSS OF BACK REFLECTION NO T 0 Ll) 
<0 

2. MEASUREMENT OF DR Y FILM THICKNESS A SSOCIA TED WITH OR A TTRIBUTABLE TO THE D 0 

SHALL BE A CCORDING TO SSPC PA-2. � z ;;; 
GEOMETRIC CONFIGURA TION. w (.!)  � Cl  

"' 
3. SURFACES NOT REQUIRING PAINTING SHALL 2. AFTER ASSEMBL Y A ND O VERSPEED TESTING, 

BE PAINTED WITH A N  ANTI-CORROSION FL UORESCENT PENETRANT TEST ONE z z  3: 
� :::. 3: 

COMPOUND IN THE FA CTOR Y. HUNDRED PERCENT OF THE IMPELLER HUB. :S c.!l  I 

4. FERROUS METAL: PRO VIDE THE FOLLO WING 
THE PROCEDURE A ND TECHNIQUE FOR THE 
PENETRANT TEST TO BE IN A CCORDANCE D 

!;l! 3: I FINISH SYSTEMS O VER FERROUS META L  IN 
WITH ASTM E1209 A ND ASTM E165. '-' 3:  <( � I  z 

A CCORDANCE WITH SSPC-1 0: D 

A. SEMIGLOSS, ALKYD-ENAMEL FINISH: ONE 
D. RADIOGRAPHIC INSPECTIONS: 

FINISH COA T O VER AN ENAMEL 1. PERFORM RA DIOGRAPHIC INSPECTION IN 
UNDERCOA TER A ND A PRIMER. A CCORDANCE WITH ASTM E155 ON ALL 

ALUMINUM HUB A ND BLADES FOR EACH FAN CX) 
B. PRIMER: QUICK-DR YING, RUST-

UNIT. USE ASTM E155 QUA LITY LEVELS FOR LL 
INHIBITIVE, A LKYD-BASED OR EPOXY- 0 
META L  PRIMER, TO A CHIEVE A TO TA L  DR Y 

BLADES. BLADES SHALL COMPL Y WITH GRADE It) 
B EXCEPT FOR THE OUTER THIRD OF THE 

FILM THICKNESS OF NOT LESS THAN 1 . 5  1-
LENGTH WHERE GRADE C IS A CCEPTABLE. LLI 

MILS. LLI � 
ETCH OR ENGRA VE X-RA Y /DENT/FICA TION :I: 0::: (/) <( 

C. UNDERCOA T: A LKYD, INTERIOR ENAMEL NUMBER ON EA CH BLADE BEFORE ASSEMBL Y c.. 
(/) w 

UNDERCOA T OR SEMIGLOSS, INTERIOR, OF THE IMPELLER. z '<t ....1 <( l""l l-
LL - >-

ALKYD-ENAMEL FINISH COA T, TO A CHIEVE 2. SUBMIT CERTIFICA TION OF VISUAL ? --'  ....J � ffi  A TO TAL DR Y FILM THICKNESS OF NOT 
A CCEPTABILITY, A ND X-RA Y FILM. 

<( 
LESS THAN 1 . 2  MILS. 

.... :;:. o  

MANUFACTURER SHALL MAINTAIN FILE OF X- X <( Z <( I ::::l 
RA Y  FILM FOR MINIMUM PERIOD OF 5 YEARS. (/) • ....1 

D. FINISH COA T.· ODORLESS, SEMIGL OSS, o w > z Z 
ALKYD, INTERIOR ENAMEL A PPLIED TO 1- z 

W ::::J 
E. FA CTOR Y PROTOTYPE TESTS: (.!) I-

A CHIEVE A TOTA L  DR Y FILM THICKNESS OF (/) El w  LLI 
NOT LESS THAN 1 . 4  MILS. 1- 0::: ....1 

1. PERFORM SEPARA TE FOR WA RD PERFORMANCE 
CD I-0 >-

TEST A T  60 HP AND 1 00% SPEED. z ....1 
E. A PPL Y PAINT IN A CCORDANCE WITH ....J ;::: 

MANUFA CTURERS INFORMA TION. 11. <( ,.!.., 
2. RECORD OBSERVA TIONS MADE DURING TESTS 0:::: LLI 

F. EA CH A PPLIED COA T SHALL HA VE A N  A ND TEST RESUL TS IN DOCUMENT FORM, z LLI 
INDEPENDENT COLOR TO DIFFERENTIA TE CER TIFIED B Y  THE MANUFA CTURER AND (.!) 
BETWEEN COA TS. SUBMITTED TO THE ENGINEER FOR REVIEW. A 

MINIMUM OF THREE WEEKS NOTICE AND 

2. 07 SOURCE QUALITY CONTROL INFORMA TION AS TO PROPOSED TEST 
PROCEDURE SHALL BE FURNISHED TO THE 

A. SOUND-PO WER LEVEL RA TINGS: COMPL Y ENGINEER PRIOR TO THE FACTOR Y TESTS. 

WITH ISO 13350 OR A MCA 301, "METHODS 
FOR CAL CULA TING FAN SOUND RA TINGS FROM 3. TEST PROCEDURES SPECIFIED HEREIN SHALL 

LABORA TOR Y TEST DA TA. " FA CTOR Y TEST BE SEQUENTIAL IN THE ORDER PRESCRIBED. .... 
FANS A CCORDING TO ISO 13350 OR TEST MOTORS IN A CCORDA NCE WITH THE C') 110 

... (Q 
A MCA 300, "REVERBERANT ROOM METHOD PRODUCTION TEST REQUIREMENTS. THE FAN 0 C\1 

"" 
FOR SOUND TESTING OF FANS. " LABEL FANS OR ANY COMPONENT THEREOF WHICH FAILS I 110 

... 

WITH THE A MCA -CER TIFIED RA TINGS SEAL. TO SA TISFACTORIL Y PERFORM ANY TEST AS ..... c:i 
I z SPECIFIED SHALL BE CONSIDERED :::E 

B. FAN PERFORMANCE RA TINGS: ESTABLISH DEFECTIVE REPLA CE DEFECTIVE PAR TS AND <C c 

FLO W  RA TE, PRESSURE, POWER, AIR DENSITY, THE ENTIRE UNIT SHALL BE RETESTED A T  NO :::1: 0.. 

SPEED OF ROTA TION, A ND EFFICIENCY B Y  COST TO THE A UTHORITY. 
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F. 

REPLACE DEFECTIVE PARTS AND THE ENTIRE 
UNIT SHALL BE RETESTED A T  NO COST TO THE 
A UTHORITY. 

4. BEFORE MANUFACTURE IS BEGUN ON ANY F.4N 
UNIT TO BE FURNISHED, SUBMIT FULL 
DETAILS OF THE TYPE OF TEST PROCEDURES, 
SAMPLES OF ALL TEST REPORT FORM� AND 
FULL DETAILS OF THE METHODS B Y  WHICH 
THE RA W  TEST DA TA HAS BEEN CALCULA TED, 
TO THE ENGINEER FOR REVIEW. 

A ERODYNAMIC PERFORMANCE TEST: 

1. THE PROTOTYPE TEST FAN UNIT, HA VING 
SA TISFACTORIL Y PASSED THE 
MANUFACTURER 'S STANDARD PRODUCTION 
TESTS AND INSPECTIONS SPECIFIED, SHALL 
BE TESTED IN A CCORDANCE WITH THE 
PROCEDURES SPECIFIED IN THEA MCA 210, 
USING A TEST SET-UP APPROVED B Y  Tl-!E 
ENGINEER AS APPROPRIA TE FOR THE 
INTENDED INSTALLA TION OF THE FANS. 

2. THE FAN SHALL BE TESTED A T  THE BLADE 
A NGLE WHICH SHALL PRODUCE THE REQUIRED 
VOLUME OF AIR A T  THE REQUIRED SYSTEM 
PRESSURE. THIS BLADE ANGLE SHALL NOT BE 
A T  ITS MAXIMUM SETTING. TEST DA TA SHALL 
BE RECORDED ON AMCA DA TA SUBMITTA L  
FORMS, O R  THE EQUIVALENT THEREOF, AS 
A PPROVED B Y  THE ENGINEER. CERTIFIED TEST 
DA TA, AND CERTIFIED PERFORMANCE CUR VES 
FOR ALL OF THE COORDINA TES SPECIFIED 
SHALL BE SUBMITTED TO THE ENGINEER FOR 
A PPROV-4L. 

3. PERFORMANCE TESTS SHALL COVER THE 
RANGE OF AIRFLOW RA TES FROM NO FLO W  TO 
FREE AIR DELIVERY IN BOTH DIRECTIONS OF 
AIRFLOW. CONVERT TEST MEASUREMENTS TO 
STANDARD TEMPERA TURE & PRESSURE {STP}. 

4. IN THE EVENT THA T THE TESTS SHOW THA T 
THE FAN DOES NOT COMPL Y WITH THE 
REQUIREMENTS AS TO CHARACTERISTICS AND 
PERFORMANCE, OR THA T THE BRAKE POWER 
WILL EXCEED B Y  FIVE PERCENT OR MORE, THE 
BRAKE POWER SHOWN IN THE THEORETICAL 
DA TA SUBMITTED BY THE CONTRACTORr THE 
FAN UNIT WILL BE CONSIDERED DEFECTIVE. 

5. UPON THE COMPLETION OF THE FAN UNIT 
PERFORMANCE TEST� THE CONTRACTOR 
SHALL SUBMIT TWO COPIES OF ALL RA W TEST 
DA TA. 

6. AFTER THE COMPLETION OF THE FAN 
PERFORMANCE TESTS, PERFORMANCE CUR VES 
AND TABLES OF PERFORMANCE DA TA 
CALCULA TED FROM FACTORY TEST DA TA,.. A T  
EACH OF THE TEST POINTS A T  EACH 
ROTA TIONAL DIRECTION, SHALL BE 
SUBMITTED. 

7. TABLES SHALL CONSIST OF NUMERICAL 
VAL UES A T  EACH OF THE TEST POINTS FOR 
THE FOLLOWING: 

A. VOLUME OF AIR DELIVER Y  
{FP/MIN) 

B. FAN STA TIC PRESSURE 
{IN. WG.) 

C. FAN TOTAL PRESSURE 
(IN WG.) 

D. FAN OUTLET VELOCITY PRESSURE 
(IN WG) 

E. FAN STA TIC EFFICIENCY 
{%} 

F. FAN TOTAL EFFICIENCY 
(%) 

G. POWER INPUT TO FAN 
{KW/HP} 

H. FAN SPEED 
{RPM} 

L RUNNING CURRENT INPUT 
(A) 

1. VOL TAGE 
(V) 

K. POWER INPUT TO MOTOR 
{KW/HP} 

L. NUMBER OF PHASES AND FREQUENCY 
{N/HZ) 

M. LOCKED ROTOR CURRENT RA TING 
(A) 

N. MOTOR POWER FACTOR IN PERCENTA GE 
(%) 

8. SUBMIT FAN UNIT PERFORMANCE CURVES 
DERIVED FROM FACTOR Y TESTS VERIFYING 
THE THEORETICAL PERFORMANCE CURVES 
PREVIOUSL Y SUBMITTED. INDICA TE TEST 
POINTS ON PERFORMANCE CURVES. 

G. REVERSAL TEST.· 

1 .  PERFORM REVERSAL TEST A T  50% SPEED AMD 
A T  1 00 % SPEED. 

2. THE PROTOTYPE TEST UNIT, HA VING 
SA TISFA CTORIL Y PASSED ALL PRECEDING 
TESTS A ND INSPECTIONS SPECIFIED, SHALL 
BE SUBJECT TO REVERSAL TESTS. THESE 
TESTS SHALL REQUIRE OPERA TION A T  THE 
RA TED OPERA TING DESIGN AIRFLOW FOR 
THREE 30 MINUTE TIME INTERVALS WITH THE 
UNIT ORIENTED IN THE HORIZONTAL 
POSITION, AND SHALL REQUIRE THREE 
CYCLES OF ROTA TION REVERSAL A CYCLE OF 
ROTA TION REVERSAL IS DEFINED AS 
REVERSAL FROM ONE DIRECTION OF MOTOR 
IMPELLER ROTA TJON TO THE OTHER 
DIRECTION OF ROTA TION, AND THEN BACK TO 
THE FIRST DIRECTION OF ROTA TION. 

3. THE REVERSAL TEST SHALL BEGIN WITH THE 
FAN UNIT OPERA TED IN THE FORWARD 
DIRECTION OF AIRFLOW FOR A PERIOD OF 30 
MINUTES. 

0 ....J . 10 <[>-z;;r: l"l 
O"" ;;;: on_ """ 
oo Oz :I: 

4. A T  THE END OF THE FIRST 30-MINUTE PERIOD 3. SUBMIT TEST DA TA TO THE ENGINEER FOR :::0...: 0 1-iil • 
OF OPERA TION IN THE FORWARD DIRECTION REVIEW CLEARL Y ADDRESSING INLET AND tiG:ig� 
OF AIRFLO� ELECTRICALL Y REVERSE MOTOR OUTLET SOUND POWER LEVELS AS WELL AS :::;;dNj ���� WITH A ZERO SECOND TIME DELA Y IMPOSED THE MAXIMUM SOUND PRESSURE LEVEL A T  3 <0:::>....1 
BETWEEN THE INTER.RUPTION OF POWER AND FT FROM HOUSING IN A CCORDANCE WITH 

:z::SQV>u 

RE-ENERGIZING OF THE MOTOR FOR AMCA 303 INSTALLA TION TYPE D. I REVERSED ROTA TION, LINE VOL TAGE 
REVERSAL. 4. TEST DA TA SHALL BE COORD INA TED BY THE 

CONTRACTOR BETWEEN THE FAN AND SOUND q-

5. AFTER MOTOR HAS BEEN RE-ENERGIZED, A TTENUA TOR SUPPLIER TO CONFIRM THA T THE ::::: w r--
OPERA TE FAN UNIT IN THE REVERSE COMBINA TION CAN A CHIEVE THE REQUIRED � �  co co t-
DIRECTION OF AIRFL OW FOR A PERIOD OF 30 INSTA LLED SOUND LEVELS. REFER TO 0 L() CD 
MINUTES. SECTION "SOUND A TTENUA TORS. '' 0 0 

� z  ;;) W t.!)  
6. CONTINUE TEST WITH AL TERNA TING 30- I. STRESS TEST: 

�0  
MINUTE PERIODS OF OPERA TION IN THE 
FORWARD AND REVERSE DIRECTIONS OF 1 .  A PPL Y TRIAXIAL STRAIN GAUGES TO TWO z z  :;:: � � ;;:: 
AIRFLO� UNTIL TWO CYCLES OF ROTA TION BLADES OF THE IMPELLER AND TO THE HUB OF � (.!)  :r: 

REVERSALS HA VE BEEN PERFORMED. UNLOADED IMPELLER OF THE FAN UNIT. TO 
A CCURA TEL Y MEASURE THE STRAINS 0 !;!;! :;:=  :r: 7. AFTER THESE CYCLES OF ROTA TION PERFORM DEVELOPED IN EACH IMPELLER, APPL Y ONE � ;;:: <l: � I  z 

AN ADDITIONAL TWO CYCLES OF ROTA TION STRAIN GAUGE A T  THE ROOT, ONE A T  THE 
WITH A 1 0-SECOND TIME DELA Y IMPOSED MIDPOINT, AND ONE A T  THE TIP OF BLADES 
BETWEEN THE INTER.RUPTION OF POWER AND ON EACH SIDE. IN ADDITION, A PPL Y ONE 
RE-ENERGIZING THE MOTOR FOR REVERSAL STRAIN GAUGE ON THE IMPELLER HUB FOR 

EACH STRAIN-GAUGED BLADE. THE STRAINS 
8. A T  THE END OF THE LAST 30 MINUTE PERIOD DEVELOPED DURING TESTING A T  THE RA TED 

co 

OF OPERA TION, DE-ENERGIZE FAN AND LL 
SPEED SHALL BE CONT!NUOUSL Y MONITORED 0 

PERMIT TO COAST TO A STANDSTILL AND MEASURED. THE MEASURED STRAINS co 
PRODUCED UNDER THE TEST LOAD SHALL BE 1-

9. MEASURE RESISTANCE OF THE COLD MOTOR 
USED TO CAL CULA TE THE CORRESPONDING 

w 
WINDING INSULA TION JUST PRIOR TO THE 

w :::.::: 
STRESSES. STRESSES SHALL NOT EXCEED 60 

:I: 0:: V) <l: 
START OF THE REVERSAL TEST, AND 

PERCENT OF THE COMPONENT MATERIAL YIELD 
D... 

IMMEDIA TEL Y AFTER THE END OF THE TEST. IN 
V) w 

STRENGTH. SUBMIT THE METHODS OF STRAIN 
z q- _J 

ADDITION, THE TEMPERA TURE OF THE MOTOR 
<( 1"1 1-
LL � >-

MEASUREMENT AND STRESS CALCULA TION TO ? _J 
WINDINGS AND OF THE MOTOR FRAME SHALL 

THE ENGINEER FOR REVIEW. SUBMIT 
....J t= o:: <( 1 W  

BE CONTINUOUSL Y RECORDED THROUGHOUT 
NOTA RIZED CERTIFICA TION THA T THE 

- � 0 
THE TEST. 

X <t Z 
MEASURED STRAINS AND CALCULA TED 

<( :r: ::::l 
• _J 

CORRESPONDING STRESSES REPRESENT THE 
V) o w 

1 0. ASSOCIA TED WITH THE TEST, RECORD > z Z 1- z 
STRESSES DEVELOPED IN ALL OTHER BLADES W ::::l 

CURRENT VERSUS TIME AND RPM VERSUS V) t.:l l-
TIME FOR ALL DIRECTION CHANGES AND OF THE TYPE TEST FAN IMPELLER. THE w 8 w  

1- [Y _J  
CAL CULA TED MAXIMUM EXPECTED STRESSES, [!] I-

COAST TO A STA NDSTILL 0 >-
AND THE DESIGN PROPERTIES OF THE z _J 

MA TERIAL USED TO MAKE THE IMPELLER ....J r:: 
11 .  CERTIFICA TION OF SUCCESSFUL <( ...!... 

PERFORMANCE OF THE REVERSAL TEST AND BLADES A ND HUB, SHALL ALSO BE SUBMITTED 0::: 
w 

CERTIFIED TEST DA TA SHA LL BE SUBMITTED TO THE ENGINEER FOR APPROVA L  z 
w 

TO THE ENGINEER FOR REVIEW. (.!) 
2. THE NA TURAL FREQUENCY READINGS OF THE 

H SOUND TEST: FAN BLADES SHALL BE RECORDED AND 
INCLUDED IN THE TEST REPORT. PROCEDURES 

1. THE TYPE TEST FAN UNIT, WHICH HAS USED TO DETERMINE NA TURAL FREQUENCY 

SA TISFACTORIL Y PASSED ALL PRECEDING SHALL BE SUBMITTED FOR APPROVAL. 

TESTS AND INSPECTIONS SPECIFIED, SHALL 
BE TESTED IN A CCORDANCE WITH AMCA 300 1. PRODUCTION TESTS: 

TO OBTAIN SOUND POWER LEVEL DA TA A T  � 
EIGHT-OCTA VE BAND CENTER FREQUENCIES 1 .  OBSERVA TIONS MADE DURING ALL TESTS C") co 

SHALL BE RECORDED IN A DOCUMENT FORM, .... co 
FROM 63 HERTZ TO 8,000 HERTZ. 0 C\1 

CERTIFIED B Y  THE MANUFACTURER AND r-. I co 
SUBMITTED TO THE ENGINEER FOR REVIEW. A .... 

2. THE SOUND POWER MEASUREMENTS SHALL BE ..... 0 
MINIMUM OF THREE WEEKS NOTICE AND 

I z TAKEN WITH THE FAN OPERA TING A T  THE :i 
DESIGN DUTY POINTS. TEST FAN IN BOTH INFORMA TION AS TO PROPOSED TEST <C c 

FOR WARD AND REVERSE DIRECTIONS. PROCEDURE SHALL BE FURNISHED TO THE J: a. 

ENGINEER PRIOR TO THE FACTORY TESTS. 
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MINIMUM OF THREE WEEKS NOTICE AND 
liVFORMA TION AS TO PROPOSED TEST 
PROCEDURE SHALL BE FURNISHED TO THE 
ENGINEER PRIOR TO THE FACTOR Y TESTS. 

2. TEST PROCEDURES SPECIFIED HEREIN SHALL 
BE SEQUENTIAL IN THE ORDER PRESCRIBED. 
ANY FAN TYPE OR SIZE OR COMPONENT 
THEREOF WHICH FAILS TO SA TISFA CTORIL Y 
PERFORM ANY TEST SPECIFIED SHALL BE 
CONSIDERED DEFECTIVE REPLACE PARTS AND 
THE ENTIRE UNIT SHALL BE RETESTED A T  NO 
COST TO ODOT. 

3. BEFORE TESTING IS BEGUN ON ANY 
VENT/LA TION EQUIPMENT TO BE FURNISHED 
UNDER THIS SECTION, SUBMIT FULL DETAILS 
OF ALL TEST PROCEDURES, SAMPLES OF ALL 
TEST REPORT FORMS, AND FULL DETAILS OF 
THE METHODS B Y  WHICH THE RA W TEST DA TA 
IS TO BE REDUCED, TO THE CONSTRUCTION 
COORDINA TOR FOR REVIEW. 

K. FAN IMPELLER OVER-SPEED TEST {ALL UNITS}: 

1 .  EACH FAN !IV/PELLER ASSEMBL Y 
MANUFACTURED AND FURNISHED FOR THIS 
SECTION SHALL BE SUBJECTED TO AN 
O VER-SPEED TEST A T  THE FACTOR Y AS 
SPECIFIED HEREIN PRIOR TO ASSEMBL Y OF 
THE COMPLETE FANS. THE FAN BLADES MA Y 
BE SET TO THEIR ZERO LIFT A NGLE FOR THE 
PURPOSES OF THE O VER-SPEED TEST. 

2. AFTER RADIOGRAPHIC INSPECTION AND AFTER 
STA TIC AND D YNAMIC BALANCING, SPIN TEST 
EACH COMPLETEL Y ASSEMBLED FAN IMPELLER. 
SPIN TESTING OF INDIVIDUAL COMPONENTSr 
SUCH AS BLADES AND IMPELLERS, IN LIEU OF 
TESTING COMPLETE IMPELLER� IS NOT 
A CCEPTABLE. EACH FAN IMPELLER SHALL BE 
SPUN A T  125 PERCENT OF THE MAXIMUM 
DESIGN OPERA TING SPEED FOR A PERIOD OF 
NOT LESS THAN THREE MINUTES IN BOTH 
DIRECTIONS OF ROTA TION. FOLLOWING EACH 
SPIN TEST, A VISUAL INSPECTION FOR LOOSE 
BLADES AND SURFACE DEFECTS SHALL BE 
MADE BY THE MANUFA CTURER. REPLACE 
DEFECTIVE PARTS AND REPEA T THE TEST 
BEFORE FURTHER TESTING. CERTIFICA TES OF 
VISUAL A CCEPTA BILITY SHALL BE SUBMITTED 
TO THE ENGINEER FOR REVIEW. 

L VIBRATION TESTS (ALL UNITS): 

1 .  THE VIBRA TION TEST SHALL BE PERFORMED 
B Y  THE CONTRACTOR AND UNDER THE 
SUPER VISION OF A MANUFA CTURER'S 
REPRESENTA TIVE. 

2. AFTER ASSEMBL Y CHECK EACH FAN UNIT FOR 
BEARING OPERA TION IN BOTH DIRECTIONS OF 
ROTA TION. REPLACE DEFECTIVE BEARINGS 
AND RECHECK FAN UNIT BEFORE FURTHER 

TESTING. MEASURE 'liBRA TION IN TWO 
RADIAL PLANE� 90 DEGREES A PART AND IN 
THE AXIAL DIRECTION. MEASUREMENTS SHALL 
BE MADE FOR EACH RADIAL PLANE AT THE 
FRONT AND REA R  OF THE FAN UNIT. 
MEASURED MAXIMUM VIBRA TION SHALL NOT 
EXCEED 4. 5 MM/S RMS {1. 0  MILLS DOUBLE 
AMPLITUDE {. 1 INCH/SEC PEAK VELOCITY}} 
FOR FAN UNITS OPERA TING A T  THE MAXIMUM 
DESIGN OPERA TING SPEED. MEASUREMENT 
SHALL BE IN A CCORDANCE WITH ISO 
1940/1 : 1993. 

3. IF MEASURED VIBRA TION AMPLITUDE 
EXCEEDS THE SPECIFIED MAXIMUM, OR IF THE 
SPECIFIED VIBRA TION MEASUREMENTS 
REVEAL UNACCEPTABLE VIBRA TION A T  ANY 
FREQUENCY OTHER THAN RA TED DESIGN 
OPERA TING SPEED, VIBRA TION AMPLITUDE 
SHALL BE MEASURED AND RECORDED 
CONTINUOUSL Y AS THE FAN UNIT IS 
ACCELERA TED FROM A STANDSTILL TO RA TED 
DESIGN OPERA TING SPEED, AND AS THE UNIT 
COASTS DOWN FROM RA TED DESIGN 
OPERA TING SPEED TO A STANDSTILL THE 
AMPLITUDE VERSUS FREQUENCY CHART SHALL 
BE ANA L YZED BY THE FAN MANUFACTURER TO 
DETERMINE THE CA USE(S) OF THE 
UNACCEPTABLE EXCESSIVE VIBRA TION. 
RESONANT FREQUENCIES SHALL BE 
DETERMINED AND SHALL BE DEMONSTRA TED 
AS NOT TO OCCUR WITHIN FAN OPERA TING 
RANGES. THE ANAL YSIS SHALL BE SUBMITTED 
TO THE ENGINEER FOR REVIEW AND THE 
CAUSE{S) SHALL BE CORRECTED. THE 
ENGINEER SHALL BE FURNISHED FINAL 
VIBRA TION AMPLITUDE READINGS ON ALL FAN 
MOTOR BEARINGS. 

M. RUN-IN TEST (ALL UNITS): 

L OPERA TE EACH FAN UNIT CONTINUOUSL Y FOR 
TWENTY-FOUR HOUR� A TOTAL OF 12 HOURS 
IN THE FORWARD (EKHAUST} MODE AND 12 
HOURS IN THE REVERSE {SUPPL Y} MODE OF 
ROTA TION. DURING l?.EVERSAL ALLOW FAN 
UNIT TO COAST FOR A PERIOD OF FIVE 
MINUTES BEFORE BEING RESTARTED IN THE 
REVERSE DIRECTION. 

2. RECORD WINDING TEMPERA TURE AND 
BEARING VIBRA TION DA TA DURING RUN-IN 
TESTS A ND SUBMIT TO THE ENGINEER. 

3. DURING THE TEST, THE MOTOR WINDINGS 
SHALL NOT SHOW ANY SIGN OF 
O VERHEA TING, AND VIBRA TION AMPLITUDE 
SHALL NOT EXCEED THE MAXIMUM 
RECOMMENDED B Y  MANUFACTURER. 

4. THE TAFT MUSEUM AND THE PUBLIC SHALL BE 
NOTIFIED A MINIMUM OF SEVEN DA YS PRIOR 
TO THE RUN-IN TEST. 

0 ....J . 10 <[>-z;;r: l"l 
O"" ;;;: on_ """ 
oo Oz :I: 

N. MOTOR FACTORY TESTS: 3. 02 CONNECTIONS :::0...: 0 1-iil • 
tiG:ig� 

1.  TEST MOTORS IN A CCORDANCE WITH THE A. DUCT INSTALLA TION AND CONNECTION :::;;dNj 
PROCEDURES SPECIFIED IN IEEE PUBLICA TION REQUIREMENTS ARE SPECIFIED IN OTHER ���� <0:::>....1 
1 12. A CERTIFIED TEST REPORT AND SECTION� "TUNNEL VENT/LA TION SYSTEM 

:z::SQV>u 

CERTIFIED PERFORMANCE CUR VES FOR ALL OF METAL DUCTS. '�' ORA WINGS INDICA TE I THE COORDINA TES SPECIFIED SHALL BE GENERAL ARRANGEMENT OF DUCTS AND DUCT 
SUBMITTED TO THE ENGINEER FOR REVIEW. A CCESSORIES. 
PLOT PERFORMANCE CURVES FOR EACH SIZE q-

::::: 
OF FAN MOTOR TO A SCA LE WHICH WILL B. TIGHTEN ELECTRICAL CONNECTORS A ND w r--

FACILITA TE ACCURA TE READINGS. TERMINALS A CCORDING TO MANUFACTURER'S � �  co co t-
PUBLISHED TORQUE-TIGHTENING VAL UES. IF 0 L() CD 

2. THE PROTOTYPE TEST MOTOR SHALL BE MANUFACTURER '5 TORQUE VALUES ARE NOT 0 0 
� z  ;;) 

SUBJECT TO THE FOLLO WING TESTS A T  THE INDICA TED/ USE THOSE SPECIFIED IN UL 486A W t.!)  

RA TED SYNCHRONOUS SPEED. THE ENGINEER A ND UL 486B. 
� 0 

MA Y; A T  HIS DISCRETION, WITNESS THE 
TESTS. 3. 03 ADJUSTING 

z z  :;:: � � ;;:: � (.!)  :r: 

0. THE TESTS SHALL BE AS FOLLOWS: A. ADJUST DAMPER LINKAGES FOR PROPER 
DAMPER OPERA TION. 0 !;!;! :;:=  :r: 

1. TESTS TO OBTAIN A CTUAL FAN MOTOR � ;;:: <l: � I  z 
PERFORMANCE CURVES VERIFYING THE B. L UBRICA TE BEARINGS. 
THEORETICAL FAN MOTOR PERFORMANCE 
CURVES SUBMITTED AND OTHER DA TA 3. 04 CLEANING 
SPECIFIED HEREINAFTER. 

A. ON COMPLETION OF INSTALLA TIO� 
A. FULL L OAD CURRENT. {A) INTERNALL Y CLEA N  FANS A CCORDING TO CIO 

B. NO L OAD CURRENT. {A} MANUFA CTURER 'S WRITTEN INSTRUCTIONS. LL 0 
C. FULL L OAD INPUT. (KW/HP) REMOVE FOREIGN MA TERIAL AND I'-
D. NO LOAD INPUT. {KW/HP} CONSTRUCTION DEBRIS. VACUUM FAN WHEEL I-

E LOCKED ROTOR CURRENT. {A} AND CABINET. w 
w :::.::: 

F. LOCKED ROTOR INPUT. (KVA) :::I: 0:: t/) <l: 
G. LOCKED ROTOR TORQUE (FT-LB) B. AFTER COMPLETING SYSTEM INSTALLA TION, D... t/) w 

INCLUDING OUTLET FITTING AND DEVICES, z <:1'" .....J <C 1"1 1-
2. TESTS TO DETERMINE: INSPECT EXPOSED FINISH. REMOVE BURRS, LL � >-? .....J 

DIRT, AND CONSTRUCTION DEBRIS AND ....J t= o:: 
A. WINDING RESISTANCE. <C 1 W  

REPAIR DAMAGED FINISHES. x � 0 
B. LOSSES, NO LOAD AND FULL LOAD. 

<t Z <C :r: ::::l 
C. DIELECTRIC TESTS. c. OPERA TIONS AND MAINTENANCE MANUALS: t/) • .....J o w 
D. VISUAL BEARING INSPECTION. > z Z I- z W ::::l 

1. SUBMIT THE FOLLOWING FOR EACH PRODUCT t.:l l-V) 8 w  P. ALL MOTORS SHALL UNDERGO THE ABO VE INCORPORA TED INTO THE WORK: w 
I-

O:: .....J 
TESTS A T  THEIR RA TED SYNCHRONOUS SPEED [!] I-0 >-
IN BOTH DIRECTIONS OF ROTA TION. z .....J 

A .  IDENTIFICA TION: MANUFACTURING NAMEr 
....J r:: 

TYPEr YEAR, SERIAL NUMBERr NUMBER OF <C ...!... 
PAR T  3 - EXECUTION 0:::: 

UNITS, CAPACITY; AND IDENTIFICA TION TO w 
RELA TED SYSTEMS. z 

w 3. 01 INSTALLA TION (.!) 
B. PERFORMANCE CRITERIA AND 

A.  INSTALL AXIAL FANS LEVEL AND PLUMB. MAINTENANCE DA TA. 

B. SUPPORT FLOOR-MOUNTING UNITS USING C. OPERA TING INSTRUCTIONS A ND 
NEOPRENE VIBRA TION ISOLA TOR PADS. PRECAUTIONS. 

1 .  SECURE TO CONCRETE BASES USING ANCHOR D. SPARE PARTS LIST INCL UDING COMPONENT 
BOL TS CAST IN CONCRETE BASE. PAR TS A VAILABILITY; NAMES AND � 

ADDRESSES OF SPARE PAR T  SUPPLIERS1 C") co co c. INSTALL FLOOR-MOUNTING UNITS ON AND A LIST OF SPECIALIZED TOOLS ... C\1 0 r-.. 
CONCRETE BASES. NECESSAR Y  FOR MAINTENANCE I co ... ..... 0 

D. INSTALL UNITS WITH CLEARANCES FOR E. CONSUMABLES LIST INCLUDING 
I z 

COMPONENTS PARTS A VAILABILITY; NAMES 
:i 

SER VICE AND MAINTENANCE. <C c 
AND ADDRESSES OF SUPPLIERS1 AND J: a. 

E. LABEL FANS A CCORDING TO REQUIREMENTS RECOMMENDED MANUFACTURER 
SPECIFIED IN THIS SECTION. SCHEDULES FOR ALL CONSUMABLES. 
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3. 05 

A .  

F. LUBRICA TION SCHEDULE INDICA TING 
L UBRICA TION POINTS AND TYPE OF 
L UBRICANT RECOMMENDED. 

G. MA TERIAL SAFETY AND DA TA SHEETS FOR 
L UBRICANTS. 

H. MAINTENANCE A ND TROUBLESHOOTING 
PROCEDURES/ GUIDELINES/ PROTOCOL. 

I. COMPLETE COMPONENT PARTS LIST. 

J. INSTALLA TION INSTRUCTIONS AND 
PRECA UTIONS. 

K ASSEMBL Y INSTRUCTIONS A ND 
PRECA UTIONS. 

L. STORAGE INSTRUCTIONS AND 
PRECA UTIONS. 

M. A WRITTEN PROCEDURE FOR PERFORMANCE 
TESTING OF FANS IN THE FIELD WITH 
PITOT TUBE AND MANOMETER. 

N. PROCEDURES FOR SEPARA TEL Y REMOVING 
AND REPLACING MOTOR, ROTOR AND 
BLADES. 

0. TWO HEA VY GAUGE MYLAR TEMPLA TES FOR 
EACH FAN FOR BLADE ANGLE SETTING IN 
THE FIELD. TEMPLA TE SHALL INCLUDE 
DESIGN, MAXIMUM, INTERMEDIATE A ND 
MINIMUM BLADE ANGLES. 

P. A LIST OF PARTS TO BE REPLACED AND/OR 
TESTING PROCEDURES TO DETERMINE 
PAR TS TO BE REPLACED AFTER A FAN HAS 
BEEN EXPOSED TO THE 482°F AS 
SPECIFIED, TO ALLOW FAN TO BE PUT BACK 
IN SER VICE SAFEL Y AND RELIABL Y 

Q. TOLERANCE LIMITS FOR BEARING DAMAGE 
DETECTORS INCLUDING ALARM SETPOINTS, 
PROPOSED SHUTDOWN SETPOINTSr AND 
MAXIMUM RANGE OF DETECTION. 

R. MINIMUM AND MAXIMUM BLADE TIP 
CLEARANCES. 

S. MOTOR WINDING TEMPERA TURE MONITOR 
PRE-ALARM AND ALARM OUTPUT 
SETPOINT� AND PROPOSED TRIP OUTPUT 
SETPOINT. 

T. RECOMMENDED INSPECTION CHECKLISTS 
FOR ALL COMPONENTS. 

U. RECOMMENDED COMMISSIONING 
PROCEDURES. 

DEMONSTRA TION 

ENGAGE A FACTOR Y-AUTHORIZED SERVICE 
REPRESENTA TIVE TO TRAIN ODOT 

MAINTENANCE PERSONNEL TO ADJUS0 
OPERA TE, AND MAINTAIN AXIAL FANS. 

1. TRAIN THE ENGINEER'S MAINTENANCE 
PERSONNEL ON PROCEDURES AND SCHEDULES 
FOR STARTING AND STOPPING, 
TROUBLESHOOTHVG, SER VICIN� AND 
MAINTAINING EQUIPMENT AND SCHEDULES. 

2. REVIEW DA TA IN MAINTENANCE MANUA LS. 
REFER TO "OPERA TION AND MAINTENANCE 
DA TA. " 

3. SCHEDULE TRAINING WITH THE ENGINEER" 
WITH A T  LEA ST SEVEN CALENDAR DA YS�' 
ADVA NCE NOTICE 

PART 4 - CONTRACTOR QUAUTY CONTROL 

4.01 FIELD QUALITY CONTROL 

A. THE FOLLOWING DESCRIBES THE MINIMUM 
INSPECTION AND TESTING REQUIRED IN THE 
CONTRA CTOR'S QUALITY CONTROL {CQC) 
PLAN AND PROGRAM FOR THE WORK OF THIS 
SECTION AND IS FOR CQC ONL Y. THE 
IMPLEMENTA TION OF THE CONTRACTOR 
QUALITY CONTROL PROGRAM DOES NOT 
RELIEVE THE CONTRACTOR FROM THE 
RESPONSIBILITY TO PRO VIDE THE WORK IN 
ACCORDANCE WITH THE CONTRA CT 
DOCUMENTS, APPLICABLE CODES, 
REGULA TIONS, AND GOVERNING 
A UTHORITIES. THE CQC PLAN AND PROGRAM 
SHALL INCLUDE, BUT NOT BE LIMITED Tq THE 
FOLLOWING TESTING AND INSPECTION 
ELEMENTS. THESE ELEMENTS ARE PROVIDED 
ONL Y AS A MINIMUM STARTING POINT FOR 
THE CONTRACTOR TO USE TO GENERA TE HIS 
COMPLETE CQC PROGRAM. 

B. EQUIPMENT STARTUP CHECKS: 

1. VERIFY THA T SHIPPINGr BLOCKING, AND 
BRACING ARE REMOVED. 

2. VERIFY THA T UNIT IS SECURE ON MOUNTINGS 
AND SUPPORTING DEVICES A ND THA T 
CONNECTIONS TO DUCTS AND ELECTRICAL 
COMPONENTS ARE COMPLETE 

3. VERIFY THA T CLEANING AND ADJUSTING A RE 
COMPLETE 

4. VERIFY PROPER MOTOR ROTA TION DIRECTION, 
AND VERIFY FAN WHEEL FREE ROTA TION AND 
SMOOTH BEARING OPERA TION. 

5. VERIFY LUBRICA TION FOR BEARINGS AND 
OTHER MOVING PARTS. 

6. VERIFY THA T A UTOM4 TIC CONTROL DAMPERS 
IN CONNECTED DUCTWORK SYSTEMS ARE IN 
FULL Y OPEN POSITION. 

0 ....J . 10 <[>-z;;r: l"l 
O"" ;;;: on_ """ 
oo Oz :I: c. STA RTING PROCEDURES: :::0...: 0 1-iil • 
tiG:ig� 

1. ENERGIZE MOTOR. :::;;dNj 
2. MEASURE AND RECORD MOTOR VOL TA GE AND ���� <0:::>....1 

AMPERAGE. 
:z::SQV>u I D. OPERA TIONAL TEST: AFTER ELECTRICAL 

CIRCUITRY HAS BEEN ENERGIZED/ START 
UNITS TO CONFIRM PROPER MOTOR ROTA TION q-
AND UNIT OPERA TION. REMOVE ::::: w r--
MALFUNCTIONING UNIT� REPLACE WITH NEW � �  co co t-
UNITS, AND RETEST. 0 L() CD 

0 0 

E TEST A ND ADJUST CONTROLS AND SAFETIES. 
� z  ;;) W t.!)  

REPLA CE DAMAGED AND MALFUNCTIONING 
�0  

CONTROLS AND EQUIPMENT. z z  :;:: � � ;;:: 
F. SHUT UNIT DOWN AND RECONNECT � (.!)  :r: 

AUTOMA TIC CONTROL OPERA TORS. 
0 !;!;! :;:=  :r: 

G. REPAIR OR REPLACE MALFUNCTIONING UNITS. � ;;:: <l: � I  z 
RETEST AS SPECIFIED ABOVE AFTER REPAIRS 
OR REPLACEMENTS ARE MAD£ 

PAR T  5 - MEASUREMENT AND PA YMENT 

5. 01 MEASUREMENT co 
LL 0 

A. ALL OF THE WORK OF THIS SECTION SHALL BE co 
MEASURED AS L UMP SUM. 1-LLJ 

5. 02 PA YMENT 
LLJ :::.::: 
:I: 0:: t/) <l: D... 

A. PA YMENT FOR ITEM SPECIAL - MISC. : AXIAL t/) w z q- _J 
FANS SHALL BE MADE A T  THE L UMP SUM <C 1"1 1-

LL � >-? _J 
CONTRACT PRICE IN THE PA YMENT SCHEDULE, ...J t= o:: 
INCLUDING ALL WOR� LABOR, EQUIPMENT <C 1 W  - � 0 
AND MA TERIALS NECESSAR Y  TO COMPLETE X <t Z <C :r: ::::l 
THIS ITEM OF WORK DESCRIBED AND TO THE t/) • _J o w 
SA TISFACTION OF THE ENGINEER. > z Z 1- z W ::::l 

t/) t.:l l-
LLJ 8 w  
1- [Y _J  [!] I-0 >-z _J 
...J r:: 
<C ...!... a:: LLJ z LLJ (.!) 

� C") co co ... C\1 0 r-. 
I co ... ..... 0 
I 

:i z 
<C c 
J: a. 
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ITEM SPECIAL - STRUCTURE, MISC. : DAMPER DOOR 
SYSTEM 

PAR T  1 - GENERAL 

1. 01 GENERAL REQUIREMENTS 

A. THE CONTRACTOR SHALL FURNISH ALL LABOR, 
EQUIPMENT AND MA TERIALS, AND PERFORM 
ALL OPERA TIONS REQUIRED TO INSTALL THE 
DAMPER DOOR SYSTEM AS INDICA TED AND 
DESCRIBED HEREIN. THE CONTRACTOR SHALL 
FURNISH ALL CONDUI0 WIRING, OUTLET 
BOXES, JUNCTION BOXES, CABINETS, AND 
SIMILAR DEVICES NECESSAR Y  FOR THE 
COMPLETE INSTALLA TION. THE SYSTEM SHALL 
INCLUDE, BUT NOT BE LIMITED TO ALL 
CONTROL AND COMMUNICA TION EQUIPMENT, 
POWER SUPPLIES, ACTUA TORS, GEARBOXES, 
BEARINGS, SPROCKETS, A UDIBLE AND VISIBLE 
NOTIFICA TION EQUIPMENT, CONDUITS, 
WIRES, FITTINGS, AND ALL OTHER 
A CCESSORIES REQUIRED TO PRO VIDE A 
COMPLETE AND OPERABLE CONTROL SYSTEM. 

B. THE CONTRACTOR SHALL FURNISH AND 
INSTALL BOTH DAMPER DOOR SYSTEMS; O VER 
RAMP AND NORTHBOUND ROADWA YS. 

1. 02 REFERENCES 

A. REFERENCE STANDARDS SHALL INCLUDE AS A 
MINIMUM BUT NOT LIMITED TO: 

1. AMERICAN INSTITUTE OF STEEL 
CONSTRUCTION (AISC): 

A. SPECIFICA TIONS FOR STRUCTURAL STEEL 
BUILDINGS - ALLOWABLE STRESS DESIGN 
AND PLASTIC DESIGN. 

2. AMERICAN SOCIETY FOR TESTING AND 
MA TERIALS (ASTM}: 

A. A 36 - CARBON STRUCTURAL STEEL 

B. A 123, STANDARD SPECIFICA TION FOR 
ZINC (HOT-DIP GAL VANIZED) COA TINGS 
ON IRON AND STEEL PRODUCTS. 

C. A 153, STANDARD SPECIFICA TION FOR 
ZINC COA TING (HOT-DIP) ON IRON AND 
STEEL HARDWARE. 

D. A 194 - CARBON AND ALLOY STEEL NUTS 
AND BOL TS FOR HIGH PRESSURE OR HIGH 
TEMPERA TURE OR BOTH. 

E. A653, SPECIFICA TION FOR STEEL SHEET, 
ZINC-COA TED (HOT-GAL VANIZED} B Y  THE 
HOT-DIP PROCESS. 

F. D 6386, STANDARD PRACTICE FOR 
PREPARA TION OF ZINC (HOT-DIP 
GAL VANIZED) COA TED IRON AND STEEL 

PRODUCT AND HARDWARE SURFACES FOR 
PAINTING. 

3. AMERICAN WELDING SOCIETY (A WS): 

A. D1. 1  - STRUCTURAL WELDING CODE -
STEEL 

B. D1. 3  - STRUCTURAL WELDING CODE -
SHEET STEEL 

C. A2. 4 - SYMBOLS FOR WELDING AND 
NONDESTRUCTIVE TESTING. 

4. NA TIONAL FIRE PROTECTION ASSOCIA TION 
(NFPA): 

A. 502: STANDARD FOR ROAD TUNNELS, 
BRIDGES AND OTHER LIMITED A CCESS 
HIGHWA YS. 

5. THE SOCIETY OF PROTECTIVE COA TINGS 
(SSPC}: 

A. PA-1, NO. 1 SHOP, FIELD AND 
MAINTENANCE PAINTING. 

B. PA-2, METHOD FOR MEASUREMENT OF DR Y 
PAINT THICKNESS WITH MA GNETIC 
GAUGES. 

C. PA-20, ZINC-RICH PRIMERS (TYPE I 
INORGANIC AND TYPE II ORGANIC). 

D. SP-3, POWER TOOL CLEANING. 

E. SP-1 0, NEAR WHITE BLAST CLEANING. 

1.03 QUALITY CONTROL 

A.  THE SYSTEM SHALL COMPL Y WITH ALL STA TE 
AND LOCAL CODES WITH NO EXCEPTION. 

B. THE JNSTALLA TION SHALL BE MADE IN 
ACCORDANCE WITH THE APPLICABLE 
PROVISIONS OF THE LA TEST PUBLISHED 
EDITION OF THE REFERENCED STANDARDS AS 
WELL AS THE EQUIPMENT MANUFA CTURERS' 
INSTALLA TION INSTRUCTIONS. 

c. SOURCE QUALITY CONTROL: 

1.  ALL TUNNEL VENTILA TION DAMPERS SHALL BE 
THE PRODUCT OF A SINGLE MANUFA CTURER. 

2. ALL TUNNEL VENTILA TION DAMPER 
ACTUA TORS SHALL BE THE PRODUCT OF A 
SINGLE MANUFA CTURER 

3. ALL TUNNEL VENTILA TION DAMPER LIMIT 
SWITCHES SHALL BE THE PRODUCT OF A 
SINGLE MANUFA CTURER. 

D. WELDING: 

CJ 
_j • 
« >- � z ;;:: o >«  � o n_  
O o  O z  :r: 
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1 .  THE SHIELDED METAL ARC PROCESS SHALL BE PROCESS SHALL BE SUBMITTED IN � Ld  .. 
USED ON THIS PROJECT IN A CCORDANCE ACCORDANCE WITH A WS D1. 1, SECTION �  6 � g §@  

::?! d N :J  
WITH THE REQUIREMENTS OF A WS D1. 1  PAR TS A, C, D AND E. ���� 
UNLESS APPROVAL FROM THE ENGINEER IS « o ::::> _j :r: S2 (.() U  
OBTAINED. E. MANUFACTURER 'S CER TIFICA TION OF I MA TERIALS. 

2. WELDERS WORKING ON THIS PROJECT SHALL 
BE QUALIFIED IN ACCORDANCE WITH THE F. MANUFACTURER '5 QUALIFICA TIONS, 
REQUIREMENTS OF A WS 01. 1. INDICA TING YEARS IN BUSINESS, SERVICE :'! ' 

CAPABILITIES AND POLICIES, WARRANTY 
w r--� 0  

E. ALL ELECTRICAL COMPONENTS SHALL BE COVERA GE AND DURA TION, AND SPARE PAR TS 
o '-._  CX) CX) r--

FA CTORY MUTUAL APPROVED AND/OR LISTED 0 U') 
SUPPORT. c.D 

UNDER THE APPROPRIA TE CA TEGOR Y  BY D S2 
� z  r<l 

UNDERWRITERS' LABORA TORIES, INC. (UL}, G. MANUFACTURER SHALL SUBMIT A CERTIFICA TE 
Ill C) � 0 

AND SHALL BEAR THE "FM" AND/OR "UL " OF COMPLIANCE STA TING THA T THE 
LABELS. EQUIPMENT FURNISHED UNDER THIS z z  ::.::: 

CONTRA CT MEETS THE CONTRACT � 2  U1 :S t.:J  ::.::: 
F. THE MANUFA CTURER SHALL WARRANTY REQUIREMENTS. 

A GAINST MANUFA CTURER 'S DEFECTS ALL NEW 
D 

SYSTEM EQUIPMENT FOR A PERIOD OF ONE (1) H. A SCHEDULE INDICA TING THE JNSTALLA TJON � �  :r: O l/)  <! 
YEAR FROM THE DA TE OF PROJECT SEQUENCE, THE TIME FRAME, AND DETAILS � �  z 

A CCEPTANCE. THE WARRANTEE SHALL ON HOW THE DAMPER SYSTEM ACTIVA TION 
INCLUDE; SER VICE, PARTS AND LABOR. AND WILL OCCUR. PROJECTED DA TES OF 

DELIVERY OF THE EQUIPMENT TO BE 
1.04 SUBMITTALS SUPPLIED, INSTALLA TJON COMPLETION, 

DEMONSTRA TION TEST AND FINAL v 
A. ALL SUBMITTALS SHALL CONTAIN THE TEST/ACCEPTANCE DA TES SHALL BE I.J.... 

0 
FOLLOWING INFORMA TION ON EACH PAGE: INCLUDED. -

1-

1. MANUFACTURER NAME. LIJ 
I. UPON COMPLETION OF THE DEMONSTRA TION LIJ ::I: 

TEST AND THE CORRECTION OF ANY l/) ::.::: 
2. PROJECT TITLE. 0:: 

DEFICIENCIES, THE CONTRACTOR SHALL � <! LIJ 0... 
SUBMIT ''AS-BUIL T" DRA WINGS. 1:4S-BUIL T" 1- w 

3. PAGINA TION. l/) <::!' _j 
ORA WINGS WHICH SHALL INCLUDE ORIGINAL >- r<l f-

l/) � >-
4. REVISION NUMBER. MANUFA CTURER '5 SPEC/FICA TION AND a:: ? _J  

0 t:: o:: 
INSTALLA TJON INSTRUCTION SHEETS. , w  

0 2 0 
5. SUBMITTAL DA TE. c <t Z 

:r: ::::l 
PART 2 - PRODUCTS a:: • _j 

LIJ o w 
B. DAMPER ACTUA TOR PERFORMANCE a... z Z ::E z 

INFORMA TION SHALL BE PROVIDED: 2.01 MA TERIALS < W ::::l 
c (::J f-

0 
l/) ...... w O:: _j 

1. ACTUA TOR POWER (HP). A. GENERAL :  MANUFACTURED STEEL CLIPS AND LIJ Cl) f-
1- >-

ANGLES WILL BE ACCEPTED WHERE SUCH 0 _j 
2. INSTALLA TION INSTRUCTIONS AND WILL MEET THE REQUIREMENTS OF THE 

z ;:: 
_J J_, 

PRECA UTIONS. CONTRACT DRA WINGS AND ARE SHOWN ON < 
a:: 

THE AS-BUlL T ORA WINGS. w 
3. OPERA TING TEMPERA TURE RANGE. z 

LIJ 
(.!) 

4. TYPE OF OUTPUT SIGNAL 
B. BOL TS, NUTS, AND POSITIVE LOCK WASHERS: 

BOL TS AND STUDS, NUTS, AND WASHERS 

5. ENCLOSURE DIMENSIONS AND RA TINGS. SHALL CONFORM TO ASTM A 307, GRADE A, 
AND ASTM A 449, A 563, AND F 436, AS 

6. OPERA TION AND MAINTENANCE MANUALS. APPLICABLE. BOL TS AND STUDS, NUTS, AND 
POSITIVE LOCK WASHERS SHALL BE HOT-DIP 

7. SPA CE HEA TER VOL TAGE AND KILOWA TT GAL VANIZED IN ACCORDANCE WITH ASTM A 
INPUT. 153. ""' M co (0 

8. VOL TA GE/PHASE/FREQUENCY OF A CTUA TOR. c. GROUT: PROVIDE HIGH-STRENGTH, NON- ... C\1 0 """ 
SHRINK GROUT FOR BASE PLA TES. I co 

c. COMPLETE TECHNICAL INFORMA TION, CUT ... 
"" 0 

SHEETS, OPERA TIONS AND MAINTENANCE D. ALL SPROCKETS SHALL BE ANSI STYLE A 55 - I z � 
MANUALS FOR LIMIT SWITCHES. STAINLESS STEEL MA TERIAL <( c 

:I: c.. 
D. CER TIFICA TIONS OF WELDERS AND WELDING E. ALL ROLLER CHAINS SHALL BE HARDENED 

PROCESSES TO BE USED IN THE FABRICA TION STEEL. 97  296  

@ 5 



c 
cr 
u 

� 
0 
z 
2 
u 
'Oj
,� I 
0 

I 

/ 
0 

L 

2 X 
Q) 
/ 
E 
E 
_c 
/ 
cr 
c 
� 
0 
3: 
s 
Q_ 
/ 

F. ALL ACTUA TORS AND LIMIT SWITCHES 
ENCLOSURES SHALL BE NEMA 4X 

2. 02 FABRICA TION 

A. MA TERIALS OF THE TYPE, SIZE AND 
THICKNESS INDICA TED SHALL BE USED. THE 
FABRICA TOR SHALL WORK TO THE 
DIMENSIONS SHO WN ON THE CONTRA CT 
ORA WINGS, USING PROVEN METHODS OF 
FABRICA TION. 

B. ALL STEEL PLA TES AND ANGLES SHALL BE 
CARBON STEEL. 

c. STRUCTURAL STEEL WORK SHALL CONFORM TO 
THE APPLICABLE REQUIREMENTS OF THE AISC 
''SPECIFICA TIONS FOR STRUCTURAL STEEL 
BUILDINGS -ALLOWABLE STRESS DESIGN AND 
PLASTIC DESIGN. " 

D. STEEL MEMBERS AND METAL FABRICA TIONS 
SHALL BE PREFABRICA TED AND 
PREASSEMBLED IN THE FACTOR Y OR SHOP AS 
FAR AS PRA CTICABLE. 

E. AFTER FABRICA TION AND ASSEMBL � PAINT 
ALL SURFACES OF BOTH THE EXIT RAMP AND 
NORTHBOUND ROADWA YS DAMPER DOOR 
SYSTEMS. 

F. PAINT SHALL BE HIGH TEMPERA TURE 
RESISTANT - CAPABLE OF WITHSTANDING 
4820F FOR ONE HOUR WITHOUT EMITTING 
TOXIC OR NOXIOUS FUMES. 

G. ALL PAINT AND MA TERIALS SHALL BE THE 
PRODUCT OF A SINGLE MANUFACTURER. 

H. FERROUS METAL: PROVIDE THE FOLLOWING 
FINISH SYSTEMS OVER FERROUS METAL IN 
A CCORDANCE WITH SSPC-10: 

1. SEMIGLOSS; ALKYD-ENAMEL FINISH: ONE 
FINISH COA T O VER AN ENAMEL UNDERCOA TER 
AND A PRIMER. 

2. PRIMER: QUICK-DR YIN� RUST-INHIBITIVE, 
ALKYD-BASED OR EPOXY-METAL PRIMER, TO 
A CHIEVE A TOTAL DR Y FILM THICKNESS OF 
NOT LESS THAN 1 .5  MILS. 

3. UNDERCOA T: ALKYD, INTERIOR ENAMEL 
UNDERCOA T OR SEMIGLOSS; INTERIOR, 
ALKYD-ENAMEL FINISH COA T, TO ACHIEVE A 
TOTAL DR Y FILM THICKNESS OF NOT LESS 
THAN 1 .2  MILS. 

4. FINISH COA T: ODORLESS, SEMIGLOSS, 
ALKYD, INTERIOR ENAMEL APPLIED TO 
A CHIEVE A TOTAL DRY FILM THICKNESS OF 
NOT LESS THAN 1 .4  MILS. 

5. APPL Y PAINT IN A CCORDANCE WITH 
MANUFACTURERS INFORMA TION. 

6. EA CH APPLIED COA T SHALL HA VE AN 
INDEPENDENT COLOR TO DIFFERENTIA TE 
BETWEEN COA TS. 

2. 03 NEOPRENE GASKETS 

A. ALL NEOPRENE GASKETS USED SHALL BE OF 
THE FLAME-RESISTANT OR SELF 
EXTINGUISHABLE TYPES. 

B. ALL NEOPRENE GASKETS OF THE TYPE, SIZE 
AND THICKNESS INDICA TED SHALL BE USED. 
THE FABRICA TOR SHALL WORK TO THE 
DIMENSIONS SHOWN ON THE CONTRA CT 
ORA WINGS, USING PRO VEN METHODS OF 
FABRICA TION. 

c. NEOPRENE GASKETS SHALL SEAL EVENL Y ALL 
AROUND THE DAMPER DOOR SYSTEM O VER 
RAMP AND NORTHBOUND ROADWA YS. 

D. NEOPRENE SHALL BE ABLE TO OPERA TE FOR 
ONE HOUR A T  482°F. 

E. PRODUCTS AND THEIR MANUFA CTURERS OF 
THE NEOPRENE GASKETS ARE: 

1.  AMERICAN SEAL & PA CKING - NEOPRENE 
GASKETIN� 1537 E. MCFADDEN A VE. SUITE A, 
SANTA ANA, CA. 92705 

2. EVEREST RUBBER COMPANY LLC - FIRE 
RESISTANT RUBBER, 1 0634 GULFDALE, SUITE 
1, SAN ANTONIO, TEXAS; 78215 

3. OR APPROVED EQUAL. 

2.04 ACTUA TOR AND GEARBOX 

A. ACTUA TORS SHALL INCLUDE IN ONE 
INTEGRAL UNIT THE MOTOR, INTERNAL 
TORQUE SWITCHES, SPACE HEA TER, INTERNAL 
TRA VEL LIMIT SWITCHES, POWER GEARIN� 
MANUAL DRIVE, DAMPER A TTACHMENT, AND 
TERMINALS FOR ELECTRICAL CONNECTIONS. 
THE MODULAR DESIGN SHALL ALLOW 
REMOVAL OF MAJOR COMPONENTS. 

B. ACTUA TOR SHALL BE CAPABLE OF CHANGING 
THE POSITION OF THE DAMPERS FROM FULL Y 
CLOSED TO FULL Y OPEN, OR FROM FULL Y 
OPEN TO FULL Y CLOSED WITHIN A PERIOD OF 
NOT MORE THAN 180 SECONDS. A CTUA TORS 
SHALL WORK IN UNISON, AND SHALL BE 
CAPABLE OF DRIVING THE DAMPER ASSEMBL Y 
OPEN OR CLOSED UNDER THE REQUIRED 
OPERA TING CONDITIONS. 

c. SIZE A CTUA TORS FOR 200% OF THE MAXIMUM 
DESIGN TORQUE. 

CJ 
_j • 
« >- � z ;;:: o >«  � o n_  
O o  O z  :r: :::;: <( 0 

D. ACTUA TOR SHALL FAIL IN-PLA CE A T  POWER 3. OR APPROVED EQUAL. � Ld  .. 
LOSS. 6 � g §@  

::?! d N :J  
2.06 WIRING ���� 

E. A CTUA TOR AND ALL COMPONENTS TO BE « o ::::> _j :r: S2 (.() U  
SUITABLE FOR OPERA TION IN AN A MBIENT AIR A. ALL SYSTEM WIRING SHALL BE AS I TEMPERA TURE OF 482°F FOR A PERIOD OF DETERMINED SUITABLE B Y  THE 

ONE HOUR, AND CONTJNUOUSL Y A T  A MANUFACTURER AND IN COMPLIANCE WITH 

MINIMUM TEMPERA TURE OF -12 °F. THIS THE CURRENT CARR YING CAPA CITIES AS SET 

DESIGN REQUIREMENT SHALL APPL Y TO ALL FORTH BY THE NA TIONAL ELECTRICAL CODE. :'! ' 
A CTUA TOR LUBRICANTS. 

w r--� 0  
B. FIELD WIRING TERMINAL STRIPS SHALL BE o '-._  CX) CX) r--

CAPABLE OF A CCOMMODA TING WIRE SIZES UP 0 U') 
F. A CTUA TOR ENCLOSURE TO BE IN c.D 

ACCORDANCE WITH NEMA 4X CONSTRUCTION. T0 #12 A WG. D S2 
� z  r<l Ill C) 

G. A CTUA TOR TO BE UL APPRO VED. c. ALL SYSTEM WIRING SHALL BE OF THE 
� 0 

MOISTURE-RESISTANT AND HEA T-RESISTANT z z  ::.::: 
H. DAMPER ACTUA TORS SHALL BE ADEQUA TEL Y TYPES WITH TEMPERA TURE RA TINGS FOR 482 � 2  U1 :S t.:J  ::.::: 

SUPPORTED ON THE DAMPER, TAKING INTO DEGREES FAHRENHEIT FOR ONE HOUR. 
A CCOUNT BOTH THE TORQUE EXERTED AND D 

THE A CTUA TOR WEIGHT. ENSURE THA T THERE D. ALL CABLES AND CONDUCTORS SHALL BE � �  :r: O l/)  <! 
IS ADEQUA TE CLEARANCE FOR SER VICE LISTED FOR USE IN WET LOCA TIONS AS � �  z 

A CCESS TO THE DAMPER A CTUA TOR AND FOR SPECIFIED BY NFPA - 502 STANDARD FOR 

THE THERMAL INSULA TION JACKET. ROAD TUNNELS, BRIDGES AND OTHER 
LIMITED ACCESS HIGHWA YS. 

I. PRODUCTS AND THEIR MANUFACTURERS OF 
THE ACTUA TOR AND GEARBOX ARE: E. ALL CABLES AND CONDUCTORS USED SHALL ..,.. 

EMIT LESS THAN 2 PERCENT A CID GAS WHEN l1.. 
0 

1. IQ 20 AND MTW 4 - ROTOR/(, 675 MILE TESTED IN ACCORDANCE WITH MIL -C-24643, N 
CROSSING BL VD., NEW YORK 14624 GENERAL SPECIFICA TION FOR CABLE AND 1-

CORDS, ELECTRICAL, LOW SMOKE, FOR w 
w 

2. OR APPRO VED EQUAL. SHIPBOARD USE. ::I: V> ::.::: 0:: ::::E <! 
2.05 LIMIT SWITCHES w 0... 

F. ALL SYSTEM WIRING SHALL BE RESISTANT TO 1- w 
THE SPREAD OF FIRE, SHALL HA VE REDUCED V> <::r _j 

>- r<l f--
A. LIMIT SWITCHES SHALL PROVIDE CONTACT V> � >-

SMOKE EMISSIONS AND SHALL BE IN FULL ? _J  
CLOSURE TO CONFIRM DAMPER IN "OPEN'' OR ACCORDANCE WITH THE CURRENT EDITION OF 

a:: t:: o:: 0 , w  
"CLOSED" POSITION. NFPA 502, STANDARD FOR ROAD TUNNELS, 0 2 0 

c <t Z 
:r: ::::l 

BRIDGES, AND OTHER LIMITED A CCESS a:: • _j 
B. PROVIDE EA CH DAMPER PANEL WITH TWO HIGHWA YS. THIS IS B Y  COMPL YING TO ONE 

w o w 
a_ z Z 

LIMIT SWITCHES FOR REMOTE MONITORING :::E z 
OF THE FOLLOWING METHODS: <( 

W ::::l 
OF THE DAMPER POSITION. ONE LIMIT SWITCH C) (::J f--0 ...... w 
SHALL BE MOUNTED TO INDICA TE A FULL Y- 1 .  WIRES AND CABLES LISTED AS HA VING FIRE- V> O:: _j 

w Cl) f--
CLOSED POSITION. ANOTHER LIMIT SWITCH 1- >-

RESISTANT AND LOW SMOKE-PRODUCING 0 _j 
SHALL BE MOUNTED TO INDICA TE A FULL Y- CHARACTERISTICS; B Y  HA VING A CABLE CHAR 'Z. ;:: 
OPENED POSITION. 

HEIGHT OF NOT GREA TER THAN 1 .  5 M { 4. 9 FT} 
...J J_, 
<( 

WHEN MEASURED FROM THE LOWER EDGE OF 
a:: 
w 

c. LIMIT SWITCHES ENCLOSURE SHALL BE IN THE BURNER FACE, A TOTAL SMOKE RELEASE 
'Z. 
w 

A CCORDANCE WITH NEMA 4X CONSTRUCTION. (.!) 
OVER THE 20-MINUTE TEST PERIOD NO 
GREA TER THAN 150M2, AND A PEAK SMOKE 

D. LIMIT SWITCHES SHALL BE UL APPRO VED. 
RELEASE RA TE OF NO GREA TER THAN 0. 40 
M2/S, WHEN TESTED AS A MINIMUM IN E. THERMAL INSULA TION JACKET SHALL BE USED 

TO PROTECT THE LIMIT SWITCHES, AS TO ACCORDANCE WITH EITHER THE FT4/ IEEE 

OPERA TE FOR ONE HOUR A T  482 °F. 1202 METHOD DESCRIBED IN ANSI/UL 1685, 
VERTICAL - TRA Y FIRE PROPAGA TION AND 

F. PRODUCTS AND THEIR MANUFACTURERS OF SMOKE-RELEASE TEST FOR ELECTRICAL AND ""' 
OPTICAL- FIBER CABLES, OR THE CSA FT4, M co 

THE LIMIT SWITCHES ARE: (0 
VERTICAL FLAME TEST, PER CSA C22. 2 NO. 

.... C\1 0 """ 
1. ALLEN-BRADLEY - 802XR-LEVER TYPE- SPRING 0. 3, TEST METHODS FOR ELECTRICAL WIRES I co .... 

RETURN, 1201 5 2ND STREET, MIL WA UKEE, WI AND CABLES. "" 0 
I z 

53204. � 
2. WIRES AND CABLES LISTED AS HA VING FIRE- <( c 

2. HONEYWELL - HDLS, 1 EXECUTIVE CENTRE RESISTANT AND LOW SMOKE-PRODUCING :I: c.. 

DR., ALBANY, NY 12203 CHARACTERISTICS, B Y  HA VING A FLAME 
TRA VEL DISTANCE THA T DOES NOT EXCEED 98  296  
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G. 

1. 

2. 07 

A.  

B. 

c. 

D. 

E 

F. 

G. 

H. 

I. 

J. 

K. 

L 

M. 

1. 

2. 

1 . 5  M {4. 9  FT), GENERA TING A MAXIMUM PEAK 
OPTICAL DENSITY OF SMOKE OF 0. 5 AND A 
MAXIMUM A VERAGE OPTICAL DENSITY OF 
SMOKE OF 0. 15 WHEN TESTED, AS A MINIMUM 
IN A CCORDANCE WITH THE METHODS 
DESCRIBED IN NFPA262 OR CSA FT6, 
HORIZONTAL FLAME AND SMOKE TES0 PER 
CSA C22. 2 NO. 0. 3. 

ALL SYSTEM WIRING SHALL BE RESISTANT TO 
THE SPREAD OF FIR� SHALL HA VE REDUCED 
SMOKE EMISSIONS AND SHALL BE IN FULL 
A CCORDANCE WITH; 

CURRENT EDITION OF NFPA 70, NA TIONAL 
ELECTRICAL CODE. 

ROLLER CHAINS AND SPROCKETS 

ALL SPROCKETS SHALL BE ANSI STYLE A 55. 

ALL SPROCKETS SHALL HA VE HARDENED 
TEETH. 

ALL SPROCKETS SHALL HA VE A PITCH OF 
0. 625 {5/8) INCHES. 

ALL SPROCKETS SHALL HA VE A SINGLE PITCH 
DIAMETER OF 5. 9 79 INCHES. 

ALL SPROCKETS SHALL HA VE 30 TEETH. 

ALL SPROCKETS SHALL A TOOTH NOMINAL 
WIDTH OF 0. 343 INCHES 

ALL ROLLER CHAINS SHALL BE ANSI 
STANDARD ROLLER CHAIN SIZE 50. 

SPROCKETS SHALL WORK WITH ROLLER 
CHAINS SEAMLESSL Y. 

ALL ROLLER CHAINS SHALL HA VE A SINGLE 
PITCH OF 0. 625 {5/8) INCHES. 

ALL ROLLER CHAINS SHALL HA VE A ROLLER 
DIAMETER OF 0. 4 INCHES. 

ALL ROLLER CHAINS SHALL HA VE A MINIMUM 
WORKING LOAD OF 1389 LBF. 

ALL ROLLER CHAINS SHALL BE STAINLESS 
STEEL - 304 SERIES. 

PRODUCTS AND THEIR MANUFACTURERS OF 
THE SPROCKETS ARE: 

50A30 - U.S. TSUBAKI POWER 
TRANSMISSIO� LL� 301 E. MARQUARDT 
DR. WHEELING, IL 60090 

STANDARD SPROCKET 5/8 INCH PITCH - NO. 
50 - A BL PRODUCTS, INC., 3726 RIDGE ROAD, 
CLEVELAND, OH 44144 

3. EMERSON INDUSTRIAL, 705 N 6TH ST 
MONTICELLO, IN 47960 

4. OR APPROVED EQUAL 

N. MANUFACTURERS OF THE CHAINS ARE: 

1 .  OCM ROLLER 326 WAXING A V� NAPER VILL� 
IL 60565 

2. U.S. TSUBAKI POWER TRANSMISSION, LL� 
301 E. MARQUARDT DR. WHEELIN� IL 60090 

3. TIMKEN, 1835 DUEBER A VE. SW, CANTON, OH 
44706 

4. OR APPROVED EQUAL 

2.08 BEARINGS AND HOUSINGS 

A. EA CH SHAFT SHALL HA VE THREE ROLLER OR 
SPHERICAL TYPE, ANTI-FRICTION, GREASE 
LUBRICA TED BEARINGS. 

B. ALL BEARINGS SHALL BE MOUNTED TO THE 
CEILING USING A PILLOW BLOCK MOUNTING 
ASSEMBL Y. 

c. THE BEARING UNIT CLOSEST TO THE 
ACTUA TOR SHALL BE A FIXED END WITH A 
STABILIZING RING. THE OTHER TWO UNITS 
SHALL BE FLOA TING END WITHOUT A 
STABILIZING RING. 

D. THE BEARINGS SHALL HA VE A MINIMUM 
AFBMA L-10 LIFE RA TING OF 100, 000 HOURS. 

E. BEARING LUBRICANT SHALL BE CAPABLE OF 
PROVIDING THE LUBRICA TION PROPERTIES 
SPECIFIED BY THE BEARING MANUFA CTURER 
UNDER CONDITIONS OF OPERA TION FOR ONE 
HOUR WITH THE LUBRICANT A T  A 
TEMPERA TURE OF 482 °F. 

F. PRODUCTS AND THEIR MANUFA CTURERS OF 
THE BEARINGS AND HOUSINGS ARE: 

1. SDAF 22620X3. 1/2 - SKG 890 FORTY FOOT 
RD., LANSDAL� PA 19446 

2. UCX18-56 - AMI BEARINGS, INC., 570 NOR TH 
WHEELING ROAD, MOUNT PROSPEC0 IL 60056 

3. P4B-MM7-308 - DODGE, BALDOR DRIVES, 
571 1 R.S. BOREHAM, JR. ST., FORT SMITH, AR 
72908 

4. OR APPROVED EQUAL 

CJ 
_j • 
« >- � z ;;:: o >«  � o n_  
O o  O z  :r: 

PART 3 - EXECUTION INSTALLA TION SEQUENCE AND PROJECT TIME 
:::;: <( 0 � Ld  .. 

FRAME THE SCHEDULE SHALL INDICA TE; 6 � g §@  

3.01 INSTAL LA TJON 
::?! d N :J  

1 .  THE INSTALLA TION SEQUENCE A S  PART OF 
���� « o ::::> _j :r: S2 (.() U  

A. CER TIFIED MILL WRIGHTS SHALL SUPER VISE THE CPM SCHEDULE. I THE INSTALLA TION OF ALL EQUIPMENT AND 
MA CHINER Y. 2. THE TIME FRAME FOR THE ENTIRE SYSTEM 

INSTALLA TION. 

B. THE ENTIRE EXISTING FIRE AND SMOKE :'! 
CONTROL SYSTEM SHALL BE DEMOLISHED AND 3.04 FIELD PAINTING 

' w r--� 0  
PROPERL Y DISPOSED BY THE CONTRACTOR. o '-._  CX) CX) r--

A. AFTER INSTALLA TION OF STRUCTURAL 0 U1 c.D 
c. THE ENTIRE SYSTEM SHALL BE INSTALLED IN A STEEL WORK, ABRADED AREAS, FIELD BOL TS, D S2 

� z  r<l 
WORKMANLIKE MANNER, IN A CCORDANCE AND WELDS SHALL BE TOUCHED UP AND SPOT Ill C) 

WITH THE STANDARD INSTRUCTIONS AND PAINTED WITH THE SAME CORROSION-
� 0 

RECOMMENDA TIONS OF THE MANUFA CTURER, INHIBITIVE PRIMER AS WAS USED FOR SHOP 
z z  ::.::: 

AND IN ACCORDANCE WITH THE APPRO VED PAINTING. FIELD WELDS WHERE PERMITTED � 2  U1 
BY THE ENGINEER SHALL BE THOROUGHL Y :S t.:J  ::.::: 

MANUFACTURER 'S WIRING DIAGRAMS. THE 
CONTRA CTOR SHALL FOLLOW AND COMPL Y WIRE-BRUSHED OR DISC-SANDED BEFORE 

WITH THE MANUFACTURER 'S INSTALLA TION TOUCH-UP PAINTING. 
D 
� �  :r: O l/)  <! 

INSTRUCTIONS FOR THE INSTALLA TION OF ALL � �  z 

EQUIPMENT. B. STEEL TO RECEIVE SPRA YEO-APPLIED 
FIREPROOFING SHALL NOT BE TOUCH-UP 

D. ENSURE THA T DAMPER OPERA TION IS FREE OF PAINTED. 

INTERFERENCE AND BINDING. 
c. FINAL FIELD PAINTING SHALL BE IN q-

E. CONNECT DAMPER A CTUA TORS TO POWER A CCORDANCE WITH SSPC PA -1, NO. 1 SHO� I.J.... 

WIRING IN A CCORDANCE WITH APPLICABLE FIELD AND MAINTENANCE PAINTING. 
0 
..,., 

CODES. I-
3.05 DEMONSTRA TION TEST w 

w 
F. ALL ELECTRICAL EQUIPMENT SHALL BE ::I: 

(/) ::.::: 
GROUNDED. A.  THE CONTRACTOR SHALL BE RESPONSIBLE 0:: :::E <! 

FOR COORDINA TING AND CONDUCTING THE w 0... 
I- w 

G. THE MANUFA CTURER 'S TECHNICAL DEMONSTRA TION TEST. (/) <::!' _j 
>- r<l f-

REPRESENTA TIVE SHALL MONITOR THE START- (/) � >-? _J  
UP AND TESTING OF THE SYSTEM TO ENSURE B. THE CONTRACTOR SHALL TEST THE ALL OF a:: t:: o:: 0 , w  
THA T THE SYSTEM IS PROGRAMMED AND THE SMOKE AND FIRE DAMPER SYSTEM 0 2 0 

0 <t Z 

WORKING AS REQUIRED. COMPONENTS, A MONTH PRIOR TO THE :r: ::::l 
a:: • _j 

DEMONSTRA TION TEST. THE SYSTEM SHALL w o w 
a.. z Z 

3. 02 WIRING BE CONSIDERED READY FOR THE :::E z 
< W ::::l 

DEMONSTRA TION TEST ONL Y AFTER ALL 
(::J f-0 0 ...... w 

A. THE INSTALLA TION OF ALL WIRING SHALL PRELIMINAR Y  TESTS HA VE BEEN MADE BY THE (/) O:: _j 
w Cl) f-

COMPL Y WITH THIS SECTION. CONTRACTOR AND THE MANUFACTURER 'S I- >-
0 _j 

TECHNICAL REPRESENTA TIV� AND ALL :z ;:: 
B. NO PORTION OF THE EXISTING SYSTEM SHALL DEFICIENCIES HA VE BEEN FOUND AND _J J_, 

< 
BE USED WITHIN THE NEW SYSTEM. CORRECTED. a:: 

w 
:z 
w 

c. THE INTERIOR OF ALL CONDUITS SHALL BE c. UPON COMPLETION OF THE INSTALLA TION OF (.!) 

CLEANED THOROUGHL Y PRIOR TO INSTALLING THE SMOKE AND FIRE DAMPERS, THE 
ANY WIRING. CONTRACTOR SHALL PRO VIDE A MINIMUM OF 

ONE MONTH NOTICE TO THE ENGINEER THA T 
D. ALL WIRING SHALL BE TESTED FOR STRA Y THE DAMPER DOOR SYSTEM IS READY FOR THE 

VOL TA G� SHORT CIRCUITS, AND GROUND DEMONSTRA TION TEST. 
FA UL TS PRIOR TO CONNECTION TO THE 
CONTROL PANEL AND ANY DEVICES. D. A T  THE TIME OF NOT/FICA TJON, THE 

CONTRACTOR SHALL SUBMIT 1'AS-BUIL T" 
""' M co 

E. ALL WIRING SHALL BE INSTALLED IN RGS ORA WINGS AND A "DEMONSTRA TION TEST (0 .... C\1 
CONDUIT THROUGHOUT. PLAN" WHICH SHALL DESCRIBE HOW THE 

0 """' I co 
SYSTEM WILL BE TESTED. 

.... 
"" 0 

3.03 SCHEDULING I z 
1 .  THE DEMONSTRA TION TEST PLAN SHALL � 

A. PRIOR TO BEGINNING WORK, THE <( c 
INCLUDE A STEP-B Y-STEP DESCRIPTION OF :I: c.. 

CONTRA CTOR'S CPM SHALL INDICA TE THE ALL TESTS TO BE PERFORMED AND SHALL 
INDICA TE TYPE AND LOCA TION OF TEST 
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APPARA TUS TO BE EMPLOYED. THE TESTS 
SHALL DEMONSTRA TE THA T THE OPERA TING 
REQUIREMENTS OF THIS SPECIFICA TION HA VE 
BEEN MET. 

2. THE DEMONSTRA TION TEST SHALL NOT BE 
CONDUCTED UNTIL THE "DEMONSTRA TION 
TEST PLAN" IS APPROVED BY THE ENGINEER. 

E. ALL TESTS SHALL BE CONDUCTED IN THE 
PRESENCE OF THE ENGINEER, ODOT 
FACILITIES SUPERVISOR, EMERGENCY 
RESPONSE PERSONNEL AND THE 
MANUFA CTURER 'S TECHNICAL 
REPRESENTA TIVE. 

F. THE CONTRA CTOR SHALL PRO VIDE ALL THE 
NECESSARY PERSONNEL AND EQUIPMENT 
REQUIRED TO CONDUCT THE TEST. 

G. THE DEMONSTRA TION TEST SHALL BE 
CONDUCTED BETWEEN THE HOURS OF 9:00 
A M. A ND 5:00 P.M. 

H. A T  THE DEMONSTRA TION TEST, THE 
MANUFA CTURER 'S TECHNICAL 
REPRESENTA TIVE SHALL DELIVER TO THE 
ENGINEER A N  INSPECTION AND TEST REPORT, 
WHICH SHALL BE COMPLETED IN 
CONJUNCTION WITH THE DEMONSTRA TION 
TEST AND SHALL INDICA TE THE FOLLOWING: 

1 .  PROJECT INFORMA TION, INCLUDING NAM0 
ADORES� AND CITY. 

2. THE CONTRACTOR 'S  NAM0 ADDRESS, CITY, 
AND TELEPHONE NUMBER. 

3. ANY COMMENTS REGARDING THE 
INSTALLA TION, OPERA TION, TESTING, 
INSPECTING, OR OTHER ASPECTS OF THE 
SYSTEM. 

4. THE MANUFA CTURER 'S TECHNICAL 
REPRESENTA TIVE SHALL PRINT HIS/HER NAME 
AND AFFILIA TION AND SIGN AND DA TE THE 
DOCUMENT. 

I. RESUL TS OF THE DEMONSTRA TION TEST 
SHALL BE SUBMITTED TO THE ENGINEER 
WITHIN 21 DA YS OF THE DEMONSTRA TION 
TEST DA TE. 

PART 4 - CONTRA CTOR QUALITY CONTROL 

4. 01 FIELD QUAUTY CONTROL 

A.  SECTION "QUALITY REQUIREMENTS// 
SPECIFIES THE GENERAL REQUIREMENTS FOR 
THE CONTRACTOR 'S  QUALITY CONTROL 
PROGRAM. 

B. THE ENGINEER SHALL BE NOTIFIED A 
MINIMUM OF 21 CALENDAR DA YS IN ADVANCE 
OF ANY TESTING. IF ODOT SO DESIRES, THE 
ENGINEER MA Y WITNESS ANY OR ALL TESTS 
CONTAINED HEREIN. 

c THE FOLLOWING DESCRIBES THE MINIMUM 
INSPECTION AND TESTING REQUIRED IN THE 
CONTRA CTOR 'S QUALITY CONTROL {CQC) 
PLAN AND PROGRAM FOR THE WORK OF THIS 
SECTION AND IS FOR CQC ONL Y. THE 
IMPLEMENTA TION OF THE CONTRA CTOR 
QUALITY CONTROL PROGRAM DOES NOT 
RELIEVE THE CONTRA CTOR FROM THE 
RESPONSIBILITY TO PRO VIDE THE WORK IN 
A CCORDANCE WITH THE CONTRACT 
DOCUMENTS, APPLICABLE CODES, 
REGULA TIONS, AND GOVERNING 
AUTHORITIES. THE CQC PLAN AND PROGRAM 
SHALL INCLUDE, BUT NOT BE LIMITED TO, THE 
FOLLOWING TESTING AND INSPECTION 
ELEMENTS. THESE ELEMENTS ARE PROVIDED 
ONL Y AS A MINIMUM STARTING POINT FOR 
THE CONTRACTOR TO USE TO GENERA TE HIS 
COMPLETE CQC PROGRAM. 

D. ALL TESTING AS NOTED WITHIN THIS SECTION 
THA T IS APPLICABLE TO THE WORK BEING 
PERFORMED. 

E. INSPECT TO VERIFY THA T DAMPER FRAMES 
ARE INSTALLED SQUARE WITHOUT RACKING, 
AND THA T DAMPER BLA DES MO VE SMOOTHL Y 
FROM FULL Y CLOSED TO FULL Y OPEN 
POSITION. 

F. INSPECT TO VERIFY THA T A CTUA TORS ARE 
PROPERL Y INSTALLED AND ADJUSTED, SO 
THA T THEY POSITION BLADES FULL Y OPEN OR 
CLOSED AS COMMANDED. 

G. REFER TO SECTION "TESTING, ADJUSTING 
AND BALANCING" FOR TESTING, ADJUSTING 
AND BALANCING PROCEDURES. 

CJ 
_j • 
« >- � z ;;:: o >«  � o n_  
O o  O z  :r: 
:::;: « 0 

H. FIELD TESTING: B. PA YMENT FOR ACCEPTED QUANTITIES SHALL � Ld  .. 
t- > o o 

BE A T  CONTRA CT PRICES AS FOLLOWS: O w 0 z  
::?! d N :J  

1 .  PROVIDE A WRITTEN TEST PLAN A MINIMUM ���� 
OF 21 DA YS PRIOR TO TESTING. ITEM UNIT DESCRIPTION « o ::::> _j :r: S2 (.() U  I 2. THE AXIAL FLOW FANS SHALL BE IN SERVICE 530 LUMP SPECIAL - STRUCTUR0 MISC. : 
A T  THE TIME OF THE TESTING. DAMPER DOOR SYSTEM 

3. THE PERMANENT ELECTRICAL CONNECTIONS PA YMENT FOR SPECIAL - :'! ' 
SHALL BE IN PLA CE A T  THE TIME OF TESTING. MISC. : DAMPER DOOR SYSTEM 

w r--� 0  
IS FULL COM PEN SA TION FOR 

o '-._  CX) CX) r--
4. THE MANUFACTURER 'S FIELD REPRESENTA TIVE 0 U') 

ALL LABOR, MA TERIAL, AND c.D 
SHALL BE PRESENT AND HA VE SUPER VISOR Y D S2 

EQUIPMENT NECESSAR Y  TO � z  r<l 
DUTIES. QUALIFIED PERSONNEL SHALL Ill C) 

COMPLETE THE WORK AND � 0 
PERFORM THE TESTING. 

INCLUDES THE INSTALLA TION 

5. A NY DEFECTS RESUL TING FROM FIELD OF THE SPECIAL - MISC. : z z  ::.::: 
DAMPER DOOR SYSTEM AS � 2  U1 

TESTING SHALL BE THE CONTRA CTOR 'S :S t.:J  ::.::: 

RESPONSIBILITY TO CORRECT A T  NO COST TO SHOWN IN THE PLANS AND 

THE ENGINEER. HEREIN SPECIFIED. D 
� �  :r: O l/)  <! 

� �  z 
6. ROTA TION TESTS: EA CH DAMPER UNIT SHALL 

BE SUBJECT TO 10 FULL Y OPEN/FULL Y  CLOSED 
REVERSALS 

7. LOSS OF POWER TEST.· POWER SHALL BE 
REMOVED WITH THE RESUL TANT ACTION OF 

q-
1..1... 

THE DAMPER TO FAIL IN POSITION. 0 
q-

8. LEAKAGE TEST.· THE DAMPER MANUFACTURER I-
w 

SHALL CONDUCT A FIELD TEST TO MEASURE w 
::I: 

THE AIR LEAKA GE THROUGH EACH OF THE V') ::.::: 0:: 
DAMPER MODULES INSTALLED ALONG THE � <! 

w 0... 
ROADWA Y.  DAMPERS THA T FAIL SHALL BE I- w 

V') <::!' _j 
REPLACED BY THE CONTRACTOR AND >- r<l f-

V') � >-? _J  RETESTED. a:: t; BJ  0 
0 2 0 

9. DAMPER LEA KA GE SHALL BE LESS THAN AMCA 0 <t Z 
:r: ::::l 

511 LEAKA GE FOR PRESSURE/CLASS 1 .  a:: • _j 
w o w 

PERMISSIBLE LEAKAGE RA TES AND a_ z Z ::::E z 
ASSOCIA TED PRESSURES ARE: < W ::::l 

(::J f-0 8 w 
V') O:: _j 

A. 8 CFM/FT2 @ 4 IN. W. G. w Cl) f-
I- >-
0 _j 

B. 11 CFM/FT2 @ 8 IN. W. G. 'Z. ;::: 
_J J_, 
< 

C. 14 CFM/FT2 @ 12 IN. W. G. a:: 
w 
'Z. 

PART 5 - MEASUREMENT AND PA YMENT 
w 
(.!) 

5.01 MEASUREMENT 

A.  ALL OF THE WORK OF THIS SECTION SHALL BE 
MEASURED AS LUMP SUM 

5.02 PA YMENT 
""' 

A.  PA YMENT IS FULL COM PEN SA TION FOR ALL 
M co 
... (0 C\1 LABOR, MA TERIAL, AND EQUIPEMNT REQUIRED 0 """' 

TO INSTALL THE DAMPER DOOR SYSTEM OVER 
I co ... 

RAMP AND NORTHBOUND ROADWA YS AS "" 0 I z 
DESCRIBED AND TO THE SA TISFA CTION OF � 
THE ENGINEER. <( c 

:I: c.. 
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ITEM SPECIAL - MISC. : TVS FAN ISOLA TION 
DAMPERS 

ITEM SPECIAL - MISC. : TVS SOUTHBOUND TUNNEL 
ISOlA TION DAMPERS 

PART 1 - GENERAL 

1. 01 SUMMARY 

A. PROVIDE THE NECESSAR Y  MEANS FOR THE 
SUPPL Y, INSTALLA TION AND TESTING OF 
MOTORIZED DAMPERS AND APPURTENANCES. 

B. ONLY PARALLEL BLADE DAMPERS OF THE 
FOLLOWING DESCRIPTION ARE COVERED 
UNDER THIS SPECIFICA TION: 

1. FAN ISOLA TION DAMPERS (FID). 

2. TUNNEL ISOLA TION DAMPERS (TID). 

1. 02 SUBMITTALS 

A. ALL SUBMITTALS SHALL CONTAIN THE 
FOLLOWING INFORMA TION ON EACH PA GE: 

1. GENERAL:  

A. MANUFA CTURER NAME 

B. PROJECT TITLE 

C. PAGINA TION 

D. REVISION NUMBER 

E. SUBMITTAL DA TE 

2. PERFORMANCE CUR VES SHALL CONTAIN: 

A .  REFERENCE AIR DENSITY 

B. DAMPER FACE AREA 

C. DAMPER ASSEMBL Y NET FREE AREA 

D. DAMPER ACTUA TOR INFORMA TION: 

(1) A CUA TOR POWER. 

(2) SPA CE HEA TER VOL TA GE AND 
KILOWA TT INPUT. 

{3} VOL TA GE/PHASE/FREQUENCY OF 
ACTUA TOR. 

{4} MANUFACTURER NAME. 

B. MANUFACTURER 'S QUALIFICA TIONS: 

1. DAMPER MANUFA CTURER 'S QUALITY 
ASSURANCE PROGRAM. 

2. SUBMIT A COMPLETE LIST OF PROJECTS 
WHICH HA VE BEEN INSTALLED IN THE PAST 
1 0- YEARS. THE LIST SHALL ONL Y CONTAIN 
PROJECTS WITH SIMILAR DAMPERS FOR 
HIGHWA Y TUNNEL OR TRANSIT PROJECTS 

WITH HIGH TEMPERA TURE REQUIREMENTS. E. 
THE LIST SHALL INCLUDE: 

1. 
A. NAME OF CLIENT OR OWNER 

B. CONTRACT NUMBER. 

C. INSTALLA TION AND A CCEPTANCE DA TES. 

D. DAMPER MA TERIAL (STAINLESS STEEL, 
GAL VANIZED, ETC.}. 

E. CURRENT CONDITION OF EQUIPMENT. 

c. MANUFA CTURER SHALL SUBMIT A 
CERTIFICA TE OF COMPLIANCE STA TING THA T 
THE EQUIPMENT FURNISHED UNDER THIS 
CONTRACT MEETS THE CONTRA CT 
REQUIREMENTS. 

D. PRODUCT DA TA :  

1 .  SUBMIT PRODUCT DA TA INCLUDING THE 
FOLLOWING: 

2. PERFORMANCE CUR VES 

A. DAMPER LEAKAGE: PRESSURE (X-AXIS, 
IN. W. G.) VERSUS LEAKA GE (Y-AXIS, CUBIC 
FEET PER MINUTE}. 

B. FACE VELOCITY (X-AXIS, FEET PER MINUTE) 
VERSUS PRESSURE DROP (Y-AXIS, 
IN. W. G.). 

3. MANUFA CTURER 'S STORAGE PREPARA TION 
HANDLING, LIFTJN� AND JIVSTALLA TION r 

F. 
REQUIREMENTS INCORPORA TED INTO AN 
INSTALLA TION MANUAL. 

4. CA TALOG CUTS FOR DAMPER A CTUA TOR, 
LIMIT SWITCHES, AND BEARINGS. 

5. ACTUA TOR PO WER REQUIREMENTS FOR EA CH 
DAMPER PANEL AND DAMPER ASSEMBL Y, 
INCLUDING KILOWA TTS OUTPUT, LOCKED 
ROTOR CURRENT, AND RA TED TORQUE 
CURRENT. 

6. GASKET DA TA INCLUDING MA TERIAL AND 
DOCUMENTA TION OF HIGH TEMPERA TURE 
CAPABILITY. G. 

7. NET FREE FA CE AREA CALCULA TIONS OF EACH 
DAMPER ASSEMBL Y. 

8. TORQUE CALCULA TIONS FOR EACH DAMPER 
ASSEMBL Y CLEARL Y IDENTIFYING ALL 
PARAMETERS, AND FORMULAE FOR TORQUE H. 

DUE TO BLADE WEIGHT, TORQUE DUE TO 
PRESSURE FORCE, TORQUE TO SEA T BLADE, 
TOTAL TORQUE PER BLADE, TOTAL TORQUE 
PER DAMPER, DESIGN TORQUE OF ACTUA TOR. 

9. BLADE DEFLECTION CALCULA TIONS. 

10. COMPLETE TECHNICAL INFORMA TION ON 
BEARINGS, LIMIT SWITCHES, ACTUA TORS, 
AND A CTUA TOR LUBRICANTS. 

CJ 

SHOP ORA WINGS: 
_j • 

1. IDENTIFICA TION: MANUFA CTURING NAME, 
« >- � z ;;:: o >«  � 

TYPE, YEAR, SERIAL NUMBER, NUMBER OF o n_  

SUBMIT SHOP ORA WINGS INDICA TING: 
O o  

UNITS, CAPACITY, AND IDENTIFICA TION TO 
O z  :r: :::;: <( 0 

RELA TED SYSTEMS. 
� Ld  .. 

A. EQUIPMENT, POWER CONNECTION 
6 � g §@  

LOCA TIONS, AUXILIARIES AND HARDWARE. 
::?! d N :J  

2. TABLE OF CONTENTS. V1 � 1'0 � �  
� � o s �  :r: S2 (.() U  

B. DIMENSIONS, CLEARANCES, ASSEMBL Y, 3. DESCRIPTION OF PURPOSE AND USE OF I AND INSTALLA TION DETAILS. DAMPER. 

C. REQUIRED SUPPORT, MOUNTING DETAILS, 4. PERFORMANCE CRITERIA AND MAINTENANCE 
SIZES AND LOCA TION OF MOUNTING BOLT DA TA.  

'<r oo:  - w 
HOLES. 

'-.. m w r-- � � 0  
5. INSTALLA TION INSTRUCTION AND 

o '-._  w CO  
D. GENERAL ARRANGEMENT OF DAMPER 

CX) _, r--
PRECA UTIONS. 

O � UJ 

ASSEMBL Y. 
w c.D 

D oo: O  
� z  ::> -

6. OPERA TING INSTRUCTIONS AND 
Ill C) � �  E. A CTUA TOR MOUNTING DETAILS. 
� 0 

PRECAUTIONS. 

F. LINKAGE ASSEMBL Y DETAILS. 7. SPARE PARTS LIST INCLUDING COMPONENT 
z z  D W != � 2  � != 

G. BEARING DETAILS. 
PARTS A VAILABILITY, NAMES AND ADDRESSES :S t.:J  � :r:  
OF SPARE PART SUPPLIERS, AND A LIST OF 

H. DAMPER SEAL DETAILS. 
SPECIALIZED TOOLS NECESSAR Y  FOR 

D 0 w :s: ;:: :r: 

MAINTENANCE. 
6 :s: u <! �I  3 2  

I. LIMIT SWITCH INSTALLA TION AND 
ADJUSTMENT DETAILS. 

8. CONSUMABLES LIST INCLUDING COMPONENTS 
PARTS, NAMES AND ADDRESSES OF 

J. A CTUA TOR DIMENSIONS AND GENERAL SUPPLIERS, AND RECOMMENDED 

ARRANGEMENT. MANUFA CTURER SCHEDULES FOR ALL 
CONSUMABLES. ...,... 

K. ELECTRICAL CONNECTION DIAGRAMS FOR I.J... 
A CTUA TOR AND LIMIT SWITCHES. 9. LUBRICA TION SCHEDULE INDICA TING 0 

LUBRICA TION POINTS AND TYPE OF -
L. BILL OF MA TERIALS. LUBRICANT RECOMMENDED. I-

w :::.::: 
w 0:: 
::r: <! 

TEST PROGRAM PLAN AND SCHEDULE 1 0. MAINTENANCE AND TROUBLESHOOTING l/) 0.... 

INCLUDING FA CTOR Y TESTS AND FIELD PROCEDURES/GUIDELINES/PROTOCOL w l/) '<]"" __j 
a:: � f-

TESTS. SUBMIT A MINIMUM OF 30 DA YS w - >-

PRIOR TO TEST PERFORMANCE. FA CTOR Y AND 11 .  COMMISSIONING PROCEDURES, c... ? _J  
FIELD TEST PROCEDURES SHALL BE INSTRUCTIONS AND PRECAUTIONS. 

:::::iE t:: o:: 
< r W 
c 2 0 

INCLUDED. INCLUDE: 
<t Z 
:r: ::::l 

12. DAMPER AND DAMPER A CTUA TOR REMOVAL l/) > • __j 

A. DESCRIPTION OF DAMPER TEST UNIT 
AND REPLACEMENT PROCEDURES. I- o w 

z Z z 
l/) W ::::l 

INCLUDING DIMENSIONS. 13. DAMPER AND DAMPER A CTUA TOR 
w (::J f-

I- 0 
,__. w 

B. TEST SETUP. DISASSEMBL Y AND REASSEMBL Y  0 O:: __j 
z Cl) f-

INSTRUCTIONS. 
>-

_J 
__j 

c. TEST FORMS. 
< ;:: 

14. DAMPER BLADE DISASSEMBL Y, REMOVAL, 
a:: J_, 
w 

D. PASS-FAIL CRITERIA. AND REASSEMBL Y INSTRUCTIONS. 
z 
w 
(.!) 

SUBMIT WITHIN 21 DA YS OF TEST 15. DAMPER BEARING REMOVAL AND 

PERFORMANCE THE CER TIFIED TEST RESUL TS REASSEMBL Y INSTRUCTIONS. 

FOR ALL TESTS PERFORMED. INCLUDED 
PERFORMANCE CUR VES FOR LEAKA GE AND 

16. LIMIT SWITCH ASSEMBL Y, DISASSEMBL Y, 

PRESSURE DROP AS INDICA TED ABO VE. 
AND ADJUSTMENT PROCEDURES. 

OPERA TIONS AND MAINTENANCE (O&M} 
1 7.  FACTORY AND TEST REPOR TS. 

MANUALS SHALL BE SUBMITTED A MINIMUM 18. APPROVED SHOP ORA WINGS. ""' 
OF 28 DA YS PRIOR TO THE SHIPMENT OF THE M co 
FIRST UNIT. SUBMIT THREE COPIES FOR 19. RECOMMENDED INSPECTION CHECKLISTS. 

(0 ... C\1 
APPROVAL. AFTER APPROVAL AND 

0 ""'" I co 
INCORPORA TION OF ALL CORRECTIONS AND 1. 03 REFERENCES 

... 
"" 0 

AMENDMENTS SUBMIT 5 COPIES IN ADDITION 
I z 

TO 5 DIGITAL COPIES. THE O&M MANUAL A. AIR MOVING AND CONTROL ASSOCIA TION 
� 
<( c 

SHALL INCLUDE: (AMCA): :I: c.. 
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1. 5000: LABORA TOR Y METHOD OF TESTING 
DAMPERS FOR RA TING. 

B. AMERICAN BEARINGS MANUFACTURERS 
ASSOCIA TION (ABMA): 

1. 9: LOAD RA TINGS AND FA TIGUE LIFE FOR 
BALL BEARINGS. 

2. 1 1 :  LOAD RA TINGS AND FA TIGUE LIFE FOR 
ROLLER BEARINGS. 

c. ASTM INTERNA TIONAL (ASTM}: 

1. A36: STRUCTURAL STEEL. 

2. A123-89A : HOT DIP GAL VANIZING OF 
IRREGULARL Y SHAPED ARTICLES. 

3. A194: CARBON AND ALLOY STEEL NUTS FOR 
BOL TS FOR HIGH-PRESSURE OR HIGH-
TEMPERA TURE SER VICE, OR BOTH. 

4. A572: STRUCTURAL PLA TE. 

5. A653: SPECIFICA TION FOR STEEL SHEET, 
ZINC-COA TED {HOT-GAL VANIZED} BY THE 
HOT-DIP PROCESS. 

D. AMERICAN WELDING SOCIETY (A WS}: 

1. D1. 1 :  STRUCTURAL WELDING CODE - STEEL. 

2. D1. 3: STRUCTURAL WELDING CODE - SHEET 
STEEL. 

E. NA TIONAL FIRE PROTECTION ASSOCIA TION 
{NFPA}:  

1.  502: STANDARD FOR ROAD TUNNELS, 
BRIDGES AND OTHER LIMITED ACCESS 
HIGHWA YS. 

F. THE SOCIETY FOR PROTECTIVE COA TINGS 
(SSPC), STEEL STRUCTURES PAINTING 
MANUAL, LA TEST EDITION. 

1. 04 QUAUTY ASSURANCE 

A. COMPL Y WITH NFPA 502 2014 EDITION, 
''STANDARD FOR ROAD TUNNELS, BRIDGES, 
AND OTHER LIMITED ACCESS HIGHWA YS'� 

B. SOURCE QUALITY CONTROL: 

1. ALL TUNNEL VENTILA TION DAMPERS SHALL BE 
THE PRODUCT OF A SINGLE MANUFA CTURER. 

2. ALL TUNNEL VENTILA TION DAMPER 
A CTUA TORS SHALL BE THE PRODUCT OF A 
SINGLE MANUFACTURER. 

c. CONTINUOUS AND CURRENT EXPERIENCE IN 
THE MANUFA CTURE OF TUNNEL VENTILA TION 
DAMPERS SHALL BE DEMONSTRA TED BY THE 
MANUFA CTURER. THE DAMPER 
MANUFA CTURER SHALL SUBMIT A MINIMUM OF 
1 0  YEARS' EXPERIENCE IN THE DESIGN, 

MANUFA CTURE, INSTALLA TION AND TESTING 
OF TUNNEL VENTILA TION DAMPERS. 

D. WELDING: 

1.  THE SHIELDED METAL ARC PROCESS SHALL BE 
USED ON THIS PROJECT IN A CCORDANCE 
WITH THE REQUIREMENTS OF A WS D1 . 1  
UNLESS APPRO VAL FROM THE ENGINEER IS 
OBTAINED. 

2. WELDERS WORKING ON THIS PROJECT SHALL 
BE QUALIFIED IN ACCORDANCE WITH THE 
REQUIREMENTS OF A WS 01. 1 . 

E. PERFORMANCE TESTING: 

1. SUBMIT WRITTEN PERFORMANCE TEST 
REPORTS. 

2. SUBMIT CERTIFICA TION THA T THE 
AEROD YNAMIC PERFORMANCE OF DAMPERS A T  
RA TED CAPA CITY IS IN A CCORDANCE WITH 
AMCA 500. PROVIDE PERFORMANCE CUR VES 
FOR DAMPERS TO THE ENGINEER FOR REVIEW 
AFTER THE COMPLETION OF TESTING. CUR VES 
TO BE DERIVED EITHER FROM A CTUAL 
PERFORMANCE TESTS, WHERE SUCH DA TA IS 
A VAILABLE, OR FROM ANAL YTICAL DA TA. 
PROVIDE A CTUAL PERFORMANCE CUR VES AS 
PART OF THE PROTOTYPE DAMPER UNIT TEST 
RESUL TS. PLOT PERFORMANCE CUR VES TO 
SUCH SCALES AS WILL MAKE IT POSSIBLE TO 
READ THE DA TA A CCURA TEL Y. 

3. DAMPER PERFORMANCE CUR VES SHALL BE 
DAMPER CHARACTERISTIC CUR VES AS 
FOLLOWS: 

A. CURVE PLOTTED WITH ORDINA TE AS 
PRESSURE DROP A CROSS FULL Y OPEN 
DAMPER IN IN. WG. VERSUS VELOCITY IN 
FT/S. 

B. CURVE PLOTTED WITH ORDINA TE AS DUCT 
PRESSURE IN IN. WG. VERSUS LEAKAGE 
A CROSS CLOSED DAMPER IN FT3jS. 

C. IMPRINT FOLLOWING INFORMA TION ON 
EACH PERFORMANCE CURVE: 

{1} PROJECT TITLE. 

(2) NAME AND ADDRESS OF DAMPER 
MANUFACTURER. 

{3) DESIGNA TED MECHANICAL 
EQUIPMENT IDENTIFICA TION. 

{4} AIR DENSITY. 

(5) DAMPER FA CE AREA.  

CJ 
_j • 

PERFORMANCE REQUIREMENTS SPECIFIED 
« >- � PART 2 - PRODUCTS z ;;:: o >«  � 

HEREIN, AFTER EXPOSURE FOR A PERIOD OF o n_  
O o  O z  :r: 

2.01 MOTOR OPERA TED DAMPER REQUIREMENTS ONE HOUR TO AN AIR STREAM TEMPERA TURE :::;: <( 0 � Ld  .. 
OF 482°F DAMPERS SHALL BE TESTED TO t- > o o O w 0 z  

A.  GENERAL :  DESIGN DAMPERS TO BE MUL TIPLE UL555S A T  482°F. ::?! d N :J  
BLADE, PARALLEL BLADE A CTION, WITH A ���� « o ::::> _j 
SINGLE INTEGRAL CHANNEL FRAME; AND BE 2. CALCULA TE DAMPER FA TIGUE STRENGTH FOR :r: S2 (.() U  

FA CTOR Y ASSEMBLED COMPLETE WITH 3 MILLION PRESSURE REVERSAL CYCLES A T  I FRAMES, BLADES, SHAFTS, BEARINGS, SEALS, 12. 0 IN. WG. 
INTERCONNECTING BLADE LINKA GE, 
A CTUA TORS AND ALL A CCESSORIES 3. WHEN THE DAMPERS ARE FULL Y CLOSED AND :'! 
REQUIRED. HOLDING, LEAKA GE THROUGH THE DAMPER ' w r--

ASSEMBL Y SHALL NOT EXCEED UL 555S � 0  o '-._  CX) 
LEAKAGE OF 14. 0 CFM/SF A T  12. 0 IN. WG. 

CX) r--
1. EACH DAMPER PANEL TO HA VE A SINGLE 0 U1 c.D 

INTEGRAL CHANNEL FRAME WITH THE BLADES D S2 
4. WITH THE DAMPERS IN THE FULL Y OPEN � z  r<l 

IN EA CH DAMPER INTERCONNECTED TO Ill C) 

OPERA TE IN UNISON THROUGH END- POSITION AND AIR FLOWING A CROSS THE � 0 
CONNECTED LINKA GE AS REQUIRED. DAMPER A T  A UNIFORM DAMPER FACE 

VELOCITY OF 2,000 FPM, THE STA TIC z z  != � 2  != 
2. ARRANGE LINKAGES AND BEARINGS OF PRESSURE DROP A CROSS THE DAMPERS :S t.:J  :r: 

DAMPER UNITS SUCH THA T THEY ARE EASIL Y SHALL NOT EXCEED 0. 15 IN. WG. 
A CCESSIBLE FOR INSPECTION, MAINTENANCE, PERFORMANCE REQUIREMENTS ARE BASED ON D 

� �  :r: 
AND REMOVAL. STANDARD AIR HA VING A DENSITY OF 0. 081 s s:  <! 

� :::r:: z 
LB/FP. A PERFORMANCE CUR VE IS REQUIRED 

3. PRO VIDE A NAMEPLA TE FOR EA CH DAMPER. FOR SUBMITTAL. 
NAMEPLA TE SHALL BE LOCA TED IN A READIL Y 
SEEN/LOCA TED PLACE. IT SHALL HA VE THE 5. MAXIMUM ALLOWABLE DAMPER BLADE LENGTH 
FOLLOWING INFORMA TION ON IT: SHALL BE 60 INCHES. MAXIMUM DAMPER 

PANEL HEIGHT SHALL BE 120 INCHES. 
A .  MANUFA CTURER NAME AND ADDRESS. v 

6. DAMPER BLADE DEFLECTION, WITH BLADE IJ... 
0 

B. A CTUA TOR HORSEPOWER. SUPPORTED BY SHAFT, SHALL NOT EXCEED N 
L/360 OF THE SPAN LENGTH BETWEEN 1-

C. A CTUA TOR VOL TAGE. CENTERS OF SHAFT BEARINGS WITH DAMPER w :::.::: 
w 0:: 

IN CLOSED POSITION WHILE WITHSTANDING :I: <! 
D. A CTUA TOR PHASE/FREQUENCY/AMPERA GE V) 0... 

THE MAXIMUM COMBINED DIFFERENTIAL w 
{FULL LOAD CURRENT). V) <::r _j 

PRESSURE OF 12 IN. WG AND MAXIMUM 0::: r<l f-
w � >-

TEMPERA TURE OF 482°F. a... ? _J  
E. A CTUA TOR INSULA TION TYPE. � t; BJ  <t 2 0 

7. DAMPERS SHALL HA VE A NET FREE AREA OF 0 <t Z F. SPA CE HEA T INFORMA TION: VOL TA GE, :r: ::::l 
NOT LESS THAN 80 PERCENT MEASURED TO V) 

AMPERAGE, WA TTA GE. > • _j 
o w 

THE INSIDE OF THE DAMPER FRAME WHEN 1- z Z z 
G. A CTUA TOR SPEED IN REVOLUTIONS PER BLADES ARE FULL Y OPEN. V) W ::::l 

w (::J f-

MINUTE. 1- 8 w 
0 O:: _j 

8. DESIGN DAMPERS TO BE SUITABLE FOR Cl) f-z >-
H. MOTOR TYPE WITH SER VICE FA CTOR AND INSTALLA TION IN VERTICAL OR HORIZONTAL _j 

_J 
POWER FACTOR. PLANES, AS INDICA TED ON ORA WINGS, AND <t ;::: 

0::: J_, 
SHALL BE ABLE TO ACCEPT AIRFLOW AND w 

DESIGN STA TIC PRESSURE IN EITHER 
z 

4. ARRANGE DAMPERS FOR ELECTRIC ACTUA TOR w 

OPERA TION TO TWO BLADE POSITIONS: FULL Y DIRECTION. DAMPER SIZES AS INDICA TED 
(!) 

OPEN AND FULL Y CLOSED. FURNISH EACH SHALL BE UNDERSTOOD TO SIGNIFY THE 
DAMPER PANEL WITH A ELECTRIC ACTUA TOR DIMENSIONS INSIDE THE DAMPER FRAMES. 
SUFFICIENT IN CAPACITY TO OPERA TE ALL 
BLADES ON THE PANEL UNDER THE 9. DAMPER SHALL BE DESIGNED FOR A MINIMUM 

OPERA TING AND DESIGN CONDITIONS OF 1 00, 000 CYCLES, OPEN AND CLOSE, PRIOR 

SPECIFIED. TO FAILURE. 

B. DESIGN DAMPERS FOR SER VICE IN AN 1 0. NOISE DUE TO RESONANCE OF SPRING-TYPE ""' 
UNDERGROUND HIGHWA Y TUNNEL SEALS OR ANY O THER SOURCE WILL BE CA USE M co 

FOR REJECTION. (0 
ENVIRONMENT, CHARACTERIZED B Y  A ... C\1 0 ""'" 
NORMAL TEMPERA TURE RANGE OF 0°F TO I co c CONSTRUCTION: DAMPER BLADES SHA LL ... 
1 04 °F, 0 TO 1 00% RELA TIVE HUMIDITY, AND 

HA VE AN AIRFOIL CROSS-SECTION, AND BE 
"" 0 

CONTAINING AIRBORNE CARBON DUST. 
I z 

FABRICA TED OF 1 4  GA UGE GAL VANIZED � 
<( c 

1. DESIGN DAMPERS, INCLUDING DAMPER STEEL. GAL VANIZED STEEL SHALL CONFORM :I: c.. 
A CTUA TOR SO THA T DAMPERS WILL BE FULL Y TO ASTM A653, COA TING DESIGNA TION TO BE 

OPERA TIONAL IN A CCORDANCE WITH G-90, APPLIED TO ALL SURFA CES. DAMPER 
1 0 2  296  
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BLADES SHALL HA VE A MINIMUM METAL- TO-
METAL OVERLAP OF V-1 INCH IN THE CLOSED 
POSITION. BLADE EDGE SEALING STRIPS, 
REGARDLESS OF THEIR COMPOSITION, WILL 
NOT BE PERMITTED AS A SUBSTITUTE FOR A 
TRUE BLADE TO BLADE O VERLAP. 

1. JAMB SEALS SHALL BE OF COMPRESSIBLE 
STAINLESS STEEL MA TERIAL. 

2. FABRICA TE DAMPER BLADE SHAFTS OF 
STAINLESS STEEL, NOT LESS THAN 3/4 INCH 
IN DIAMETER OR SQUARE. DESIGN OF THE 
SHAFTS TO INCORPORA TE THE DEVICES 
REQUIRED FOR MECHANICALL Y 
INTERCONNECTING THE BLADES ONTO THE 
SHAFTS. DAMPER BLADE SHAFT AXIS SHALL 
A L WA YS BE HORIZONTAL BLADES SHALL NOT 
BE WELDED TO THE SHAFTS. 

3. SUPPORT DAMPER BLADE AND SHAFT 
ASSEMBLIES A T  EA CH END B Y  MEANS OF 
STAINLESS STEEL SLEEVE BEARINGS. 
BEARINGS SHALL BE SELF-LUBRICA TED 
BRONZE, IN A STAINLESS STEEL HOUSING 
BOL TED TO THE FRAME, REMOVABLE AND 
REPLACEABLE FROM THE FRAME EXTERIOR. 

4. FABRICA TE DAMPER LINKAGE OF STAINLESS 
STEEL AND DESIGN FOR 150% OF THE RA TED 
A CTUA TOR OUTPUT TORQUE. MOUNT LINKAGE 
ARMS ON THE OUTSIDE OF DAMPER FRAME 
AND MECHANICALL Y CONNECT TO DAMPER 
SHAFTS. GUIDE LINKAGES WHERE REQUIRED 
TO PREVENT SIDE LOADING A T  LINKAGE 
CONNECTIONS. SIZE LINKA GE ELEMENTS SO 
THA T MAXIMUM DEFLECTION OF ANY ELEMENT 
DOES NOT EXCEED L/360, WHERE L IS THE 
DISTANCE BETWEEN INTERCONNECTING 
PIVOTS. LINKA GE BEARINGS TO BE SELF 
LUBRICA TING AND MANUFACTURED FROM 
MA TERIAL SUITABLE FOR THE SPECIFIED 
DESIGN AND OPERA TING CONDITIONS. ALL 
LINKA GE PAR TS AND ASSEMBLIES SHALL BE 
A CCESSIBLE FOR MAINTENANCE AND REPAIR 
AFTER FINAL ASSEMBL Y. SET SCREWS AND 
WELDING SHALL NOT BE USED TO A TTACH 
LINKAGE ARMS TO THE DAMPER BLADE 
SHAFTS. LINKA GE DESIGN SHALL ENSURE 
PROTRUSION BEYOND THE FRAME ON ONE 
SIDE ONL Y, THE SIDE CONTAINING THE 
A CTUA TOR. 

5. DAMPER FRAMES SHALL BE A CHANNEL 
CROSS-SECTION FABRICA TED OF 6 GAUGE 
GAL VANIZED STEEL CONFORMING TO ASTM 
A653, COA TING DESIGNA TION TO BE G-90. 
CORNERS OF THE FRAMES SHALL BE FULL Y 
WELDED. DAMPER FRAMES SHALL BE HOT-
DIPPED GAL VAN/ZED AFTER FABRICA TION. 

6. DAMPERS SHALL BE PROVIDED WITH A MILL 
FINISH. 

7. DAMPERS SHALL BE MAINTAINABLE IN THE 
FIELD. MAINTENANCE WORKERS SHALL BE 

ABLE TO ASSEMBLE AND DISASSEMBLE 
DAMPERS IN THE FIELD USING HAND TOOLS. 

8. DAMPERS SHALL BE INSTALLED THROUGH 
BOLTING OF DAMPER TO COMPANION 
FLANGES. 

A. BOL TS SHALL NOT BE LESS THAN V2 INCH 
IN DIAMETER. 

B. BOL T SPA CING SHALL NOT BE LESS THAN 
12 INCHES ON CENTERS. 

C. POSITIVE LOCKING DEVICES SHALL BE 
USED. 

D. FASTENERS SHALL BE STAINLESS STEEL 
31 6. 

E. FASTENERS SHALL BE HEXAGONAL HEAD 
BOL TS WITH HEXA GONAL NUTS. HEA VY 
DUTY LOCK WASHERS SHALL ALSO BE 
PROVIDED. 

9. FABRICA TE MUL TIPLE SECTION DAMPERS AS 
NOTED, AND INTERCONNECT WITH BOL TED 
SPLICE PLA T LINKAGES AND BEARINGS OF 
ALL DAMPER MODULES SHALL BE ARRANGED 
SUCH THA T THEY ARE A CCESSIBLE WITHOUT 
THE REMO VAL OF THE DAMPER MODULE. 

10. FURNISH DAMPER COMPLETE WITH ALL 
STRUCTURAL SUPPORT ELEMENTS NECESSAR Y  
FOR THE INSTALLATION OF THE DAMPERS, 
INCLUDING THE FOLLOWING: ALL MULLION 
SUPPOR TS, BOTH HORIZONTAL AND 
VERTICAL, AND ALL CLIP ANGLES. PERIMETER 
AND EMBEDDED FRAMING MEMBERS SHALL BE 
BY CONTRACTOR. FABRICA TE MULLION 
SUPPOR TS, AND HARDWARE REQUIRED FOR 
ASSEMBL Y OF THE DAMPERS OF GAL VAN/ZED 
STEEL. 

11 .  PROVIDE SILICONE GASKETING BETWEEN 
THE MOUNTING FLANGE AND THE MOUNTING 
STRUCTURE. 

12. FABRICA TE DAMPERS WITH A MEANS OF 
LIFTING THE DAMPER, I. E. LIFTING LUGS, 
EYEBOLTS. LIFTING DEVICE TO BE OF 
SUFFICIENT STRENGTH TO PREVENT DAMPER 
DEFORMA TION WHEN SUSPENDED FROM 
CHAINS WITHOUT SPREADER BARS. HOLES IN 
THE DAMPER FRAME FOR LIFTING ARE NOT 
PERMITTED. LIFTING DEVICES TO BE 
GAL VAN/ZED STEEL AND WELDED ON 
EXTERIOR OF DAMPER FRAME IN SUFFICIENT 
NUMBER TO FACILITA TE SITE INSTALLA TION 
AND REMOVAL. LIFTING DEVICES ON THE 
BOTTOM CHANNEL OF VERTICAL MOUNT 
DAMPERS TO BE REMOVABLE. 

13. ELECTRICAL TERMINAL BOXES SHALL BE 
RA TED NEMA 4X AS A MINIMUM. ALL 
ELECTRICAL COMPONENTS INCLUDING 
CONDUIT AND BOXES SHALL BE 
WEA THERPROOF 

CJ 
_j • 

14. TEMPORAR Y  SUPPORTS AND BRACING IS 26. DAMPER A CTUA TORS SHALL BE ADEQUA TEL Y 
« >- � z ;;:: o >«  � 

PERMITTED TO MAINTAIN DAMPERS SQUARE SUPPORTED ON THE DAMPER, TAKING INTO o n_  
O o  O z  :r: 

AND RIGID A T  ALL TIMES DURING HANDLING A CCOUNT BOTH THE TORQUE EXERTED AND :::;: « 0 � Ld  .. 
AND ERECTION. THE A CTUA TOR WEIGHT. ENSURE THA T 6 � g §@  

THERE IS ADEQUA TE CLEARANCE FOR ::?! d N :J  
15. ACTUA TORS: SHALL INCLUDE IN ONE SERVICE A CCESS TO THE DAMPER A CTUA TOR ���� « o ::::> _j 

INTEGRAL UNIT THE MOTOR, INTERNAL AND FOR THE THERMAL INSULA TION JA CKET. 
:r: S2 (.() U  

TORQUE SWITCHES, SPACE HEA TER, I INTERNAL TRA VEL LIMIT SWITCHES, POWER 27. DAMPER A CTUA TOR SHALL BE MOUNTED 
GEARING, MANUAL DRIVE, DAMPER SUCH THA T IT CAN BE REMOVED AND 
A TTA CHMENT, AND TERMINALS FOR REPLACED. THE A CTUA TOR SHALL BE EASIL Y :'! 
ELECTRICAL CONNECTIONS. THE MODULAR REPLACED IN THE FIELD. ' w r--
DESIGN SHALL ALLOW REMOVAL OF MAJOR 

� 0  o '-._  CX) 
28. LIMIT SWITCHES: LIMIT SWITCHES SHALL 

CX) r--
COMPONENTS. 0 U') c.D 

PRO VIDE CONTACT CLOSURE TO CONFIRM D S2 
16. ACTUA TOR SHALL BE CAPABLE OF CHANGING DAMPER IN "OPEN" OR "CLOSED" POSITION. � z  r<l Ill C) 

THE POSITION OF THE DAMPERS FROM FULL Y PRO VIDE EACH DAMPER PANEL WITH TWO � 0 
CLOSED TO FULL Y OPEN, OR FROM FULL Y LIMIT SWITCHES FOR REMOTE MONITORING 
OPEN TO FULL Y CLOSED WITHIN A PERIOD OF OF THE BLADE POSITION. MOUNT LIMIT z z  != � 2  != 
NOT MORE THAN 15 SECONDS. ACTUA TORS SWITCHES WITH INDEPENDENT CONTA CTS TO :S t.:J  :r: 

SHALL WORK IN UNISON, AND SHALL BE DETECT FULL OPEN AND FULL CLOSED 
CAPABLE OF DRIVING THE DAMPER ASSEMBL Y POSITIONS. MUL TIPLE MODULE DAMPERS D 

� �  :r: 
OPEN OR CLOSED UNDER THE REQUIRED SHALL HA VE LIMIT SWITCHES WIRED IN s s:  <! 

� :::r:: z 
OPERA TING CONDITIONS. SERIES SUCH THA T AN OPEN OR CLOSED 

SIGNAL WILL APPL Y FOR THE ENTIRE DAMPER 
17. DAMPERS DESIGNA TED WITH A FAIL- TO- GROUP. 

SAFE POSITION SHALL HA VE A CTUA TOR WITH 
A SPRING-POWERED CLOSER THA T WILL 2. 02 SHEET METAL MA TERIALS 
OPERA TE WHEN POWER IS LOST. DAMPERS v 
DE SIGNA TED FAIL - TO-CURRENT POSITION DO A .  COMPL Y WITH SMA CNA '5 "HVAC DUCT IJ... 
NOT REQUIRE SPRING-POWERED CLOSER. CONSTRUCTION STANDARDS--METAL AND 0 

FLEXIBLe' FOR A CCEPTABLE MA TERIALS, n 
18. SIZE ACTUA TORS FOR 150% OF THE MA TERIAL THICKNESSES, AND DUCT I-

MAXIMUM DESIGN TORQUE. w :::.::: 
CONSTRUCTION METHODS, UNLESS w 0:: 

:I: <! 
OTHER WISE INDICA TED. (/) 0... 

19. ACTUA TOR AND ALL COMPONENTS TO BE w 
(/) <::!' _j 

SUITABLE FOR OPERA TION IN AN AMBIENT AIR B. GAL VANIZED SHEET STEEL: LOCK-FORMING � r<l f-
w � >-

TEMPERA TURE OF 482 °F FOR A PERIOD OF QUALITY; COMPL YING WITH ASTM A653 AND a.. ? _J  
::::!: t:: o:: 

ONE HOUR, AND CONTINUOUSL Y A T  A HA VING G90 COA TING DESIGNA TION; DUCTS <{ , w  2 0 
MINIMUM TEMPERA TURE OF -12 °F. THIS SHALL HA VE MILL -PHOSPHA TIZED FINISH FOR 

0 <t Z 
:r: ::::l 

DESIGN REQUIREMENT SHALL APPL Y TO ALL (/) • _j SURFA CES EXPOSED TO VIEW. > o w 
A CTUA TOR LUBRICANTS. I- z Z z 

(/) W ::::l c. REINFORCEMENT SHAPES AND PLA TES: w (::J f-
20. POWER WILL BE SUPPLIED A T  120 VOL T, I- 0 

GAL VAN/ZED-STEEL REINFORCEMENT WHERE ...... w 
0 O:: _j 

SINGLE PHASE, 60 HZ. Cl) f-
INSTALLED ON GAL VANIZED SHEET METAL z >-_j 
DUCTS; COMPA TIBLE MA TERIALS FOR _J ;:: 21. THERMAL O VERLOAD PROTECTION DEVICES <{ 
ALUMINUM AND STAINLESS-STEEL DUCTS. � J_, 

SHALL NOT PREVENT THE DAMPER ACTUA TOR w 

FROM OPERA TING DURING EMERGENCY 
z 

D. TIE RODS: GAL VANIZED STEEL, 1/4-INCH w 
(.!) 

OPERA TIONS. MINIMUM DIAMETER FOR LENGTHS 36 INCHES 

22. ACTUA TOR SHALL BE RA TED FOR OR LESS; 3/8-INCH MINIMUM DIAMETER FOR 

CONTINUOUS DUTY IN EITHER OPEN OR LENGTHS LONGER THAN 36 INCHES. 

CLOSED POSITION AND SHALL HA VE CLASS H 
INSULA TION. 

PART 3 - EXECUUQN 

23. ACTUA TOR ENCLOSURE TO BE IN 3.01 APPLICA TION AND INSTALLA YON 

A CCORDANCE WITH NEMA 4X CONSTRUCTION. 
A .  INSTALL DAMPERS AND ACTUA TORS ""' 

ACCORDING TO APPLICABLE DETAILS IN M co 
24. ACTUA TOR TO BE PROVIDED WITH SPACE (0 

SMA CNA '5 "HVAC DUCT CONSTRUCTION 
... C\1 

HEA TERS TO PREVENT CONDENSA TION ON 0 """ 
STANDARDS--METAL AND FLEXIBLE" FOR I co 

THE A CTUA TOR WINDINGS, ETC .. SPA CE ... 
HEA TER SHALL BE 120 V SINGLE PHASE. METAL DUCTS. "" 0 I z � 

25. ACTUA TOR TO BE UL APPROVED AND ISO B. IN OPEN POSITION, DAMPER BLADES SHALL <( c 
BE PARALLEL TO AIRFLOW PA TH. IN CLOSED :I: c.. 

9001 CERTIFIED. 
POSITION, DAMPER BLADES SHALL BE 90 
DEGREES TO AIRFLOW PA TH. 1 0 3  296  
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c. ENSURE THA T DAMPER FRAMES ARE 
INSTALLED SQUARE, WITHOUT RACKING OR 
BENDING. 

D. USE ANTI-SEIZING PRODUCT DURING 
INSTALLA TION TO ALL FASTENERS, 
PARTICULARL Y STAINLESS STEEL FASTENERS. 

E. ENSURE THA T DAMPER OPERA TION IS FREE OF 
INTERFERENCE AND BINDING. LINKAGE 
BENDING OR FLEXURE IS CA USE FOR 
REJECTION OF INSTALLA TION. 

F. A DAMPER INSTALLA TION THA T GENERA TES 
NOISE DURING FAN OPERA TION SHALL BE 
REASON FOR REJECTION OF INSTALLA TION. 
BLADE FLUTTER SHALL BE A VOIDED. 

G. PRIOR TO A CTUA TING THE DAMPER 
ELECTRICALL Y, MANUALL Y ACTUA TE THE 
DAMPER FULL Y OPEN TO FULL Y CLOSED TO 
VERIFY THERE ARE NO BLOCKA GES OR OTHER 
IMPEDIMENTS IN THE INSTALLA TION. THIS 
A CTION SHOULD SHOW THA T THE DAMPER 
LINKAGES AND OTHER COMPONENTS OPERA TE 
SMOOTHL Y AND PERFORM AS DESIGNED. 

H. CONTRACTOR SHALL BE RESPONSIBLE FOR 
DAMPER SER VICE DURING THE ENTIRE PERIOD 
OF TIME THA T WORK IS PERFORMED IN THIS 
PROJECT. 

I. CONNECT DAMPER A CTUA TORS TO POWER 
WIRING IN ACCORDANCE WITH APPLICABLE 
CODES. 

3. 02 ADJUSTING 

A. ADJUST DAMPERS AND A CTUA TORS FOR 
PROPER OPERA TION. ADJUST LIMIT 
SWITCHES TO SIGNAL "OPEN" AND "CLOSED" 
DAMPER POSITIONS. 

PART 4 - CONTRACTOR DUALITY CONTROL 

4. 01 FIELD QUAUTY CONTROL 

A. ODOT SHALL BE NOTIFIED A MINIMUM OF 21 
CALENDAR DA YS IN ADVANCE OF ANY 
TESTING. IF ODOT SO DESIRES, ODOT OR 
ODOT'S REPRESENTA TIVE MA Y WITNESS ANY 
OR ALL TESTS CONTAINED HEREIN. 

B. THE FOLLOWING DESCRIBES THE MINIMUM 
INSPECTION AND TESTING REQUIRED IN THE 
CONTRACTOR S QUALITY CONTROL {CQC) 
PLAN AND PROGRAM FOR THE WORK OF THIS 
SECTION AND IS FOR CQC ONL Y. THE 
IMPLEMENTA TION OF THE CONTRACTOR 
QUALITY CONTROL PROGRAM DOES NOT 
RELIEVE THE CONTRACTOR FROM THE 
RESPONSIBILITY TO PROVIDE THE WORK IN 
A CCORDANCE WITH THE CONTRACT 
DOCUMENTS, APPLICABLE CODES, 
REGULA TIONS, AND GOVERNING 
A UTHORITIES. THE CQC PLAN AND PROGRAM 

CJ 
_j • 

SHALL INCLUDE, BUT NOT BE LIMITED TO, THE AND TO THE SA TISFACTION OF THE 
« >- � z ;;:: o >«  � 

FOLLOWING TESTING AND INSPECTION ENGINEER. o n_  
O o  O z  :r: 

ELEMENTS. THESE ELEMENTS ARE PRO VIDED :::;: <( 0 � Ld  .. 
ONL Y AS A MINIMUM STARTING POINT FOR B. PA YMENT FOR ITEM SPECIAL - MISC. : 6 � g §@  
THE CONTRACTOR TO USE TO GENERA TE HIS SOUTHBOUND TUNNEL ISOLA TION DAMPERS ::?! d N :J  

COMPLETE CQC PROGRAM. SHALL BE MADE A T  THE LUMP SUM CONTRA CT ���� « o ::::> _j 
PRICE IN THE PA YMENT SCHEDULE, 

:r: S2 (.() U  

1 .  ALL TESTING A S  NOTED WITH IN THIS INCLUDING ALL WORK, LABOR, EQUIPMENT I SECTION THA T IS APPLICABLE TO THE WORK AND MA TERIALS NECESSAR Y  TO COMPLETE 
BEING PERFORMED. THIS ITEM OF WORK DESCRIBED AND TO THE 

SA TISFA CTION OF THE ENGINEER. :'! 
2. INSPECT TO VERIFY THA T DAMPER FRAMES ' w r--

ARE INSTALLED SQUARE WITHOUT RACKING, � 0  o '-._  CX) 
AND THA T DAMPER BLADES MOVE SMOOTHL Y 

CX) r--0 U1 c.D 
FROM FULL Y CLOSED TO FULL Y OPEN D S2 
POSITION. 

� z  r<l Ill C) � 0 
3. INSPECT TO VERIFY THA T A CTUA TORS ARE 

PROPERL Y INSTALLED AND ADJUSTED, SO z z  != � 2  != 
THA T THEY POSITION BLADES FULL Y OPEN OR :S t.:J  :r: 

CLOSED AS COMMANDED. 
D 
� �  :r: 

4. FIELD TESTING: s s:  <! 

� :::r:: z 

A. PRO VIDE A WRITTEN TEST PLAN A 
MINIMUM OF 21 DA YS PRIOR TO TESTING. 

B. THE AXIAL FLOW FANS SHALL BE IN 
SER VICE A T  THE TIME OF THE TESTING. 

v 
C. THE PERMANENT ELECTRICAL I.J.... 

CONNECTIONS SHALL BE IN PLACE A T  THE 
0 

TIME OF TESTING. 
v 
1-
w :::.::: 

D. THE MANUFACTURER S FIELD w 0:: 
::I: <! 

REPRESENTA TIVE SHALL BE PRESENT AND (/) 0... 
w 

HA VE SUPERVISOR Y  DUTIES. QUALIFIED (/) <::r _j � r<l f-
PERSONNEL SHALL PERFORM THE TESTING. w � >-

c... ? _J  
::::!: t:: o:: 

E. ANY DEFECTS RESUL TING FROM FIELD <{ , w  2 0 
0 <t Z 

TESTING SHALL BE THE CONTRACTOR S :r: ::::l 
(/) • _j 

RESPONSIBILITY TO CORRECT A T  NO COST > o w 
1- z Z 

TO ODOT. z 
(/) W ::::l 
w (::J f-

0 
F. ROTA TION TESTS: EA CH DAMPER UNIT 1- ...... w 

0 O:: _j 
Cl) f-

SHALL BE SUBJECT TO 1 0  FULL Y z >-_j 
OPEN/FULL Y  CLOSED REVERSALS. _J ;:: <{ � J_, 

G. LOSS OF POWER TEST: POWER SHALL BE 
w 
z 

REMOVED WITH THE RESUL TANT ACTION w 
(.!) 

OF THE DAMPER TO THE POWER OFF 
POSITION. 

PART 5 - MEASUREMENT AND PA YMENT 

5. 01 MEASUREMENT 

A .  ALL OF THE WORK OF THIS SECTION SHALL BE 
MEASURED AS LUMP SUM. ""' M co (0 

5. 02 PA YMENT ... C\1 0 """' 
I co 

A .  PA YMENT FOR ITEM SPECIAL - MISC. : FAN 
... 
"" 0 

ISOLA TION DAMPERS SHALL BE MADE A T  THE 
I z � 

LUMP SUM CONTRACT PRICE IN THE PA YMENT <( c 
SCHEDULE, INCLUDING ALL WORK, LABOR, :I: c.. 

EQUIPMENT AND MA TERIALS NECESSAR Y  TO 
COMPLETE THIS ITEM OF WORK DESCRIBED 1 0 4  296  
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ITEM SPECIAL - MISC. : SOUND A TTENUA TORS 

PART 1 - GENERAL 

1. 01 SUMMARY 

A .  THIS SECTION INCLUDES THE FOLLOWING 
WORK: 

B. DESIGN, MANUFACTURE, PRO VIDE LABOR, 
PRODUCTS, TOOLS, SUPER VISION AND SER VICES 
NECESSAR Y  FOR THE SUPPL )j INSTALLA TION AND 
TESTING OF SOUND A TTENUA TORS FOR TUNNEL 
VENTILA TION FAN ASSEMBLIES IN A CCORDANCE 
WITH THE CONTRA CT DOCUMENTS. 

1. 02 SUBMITTALS 

A. PRODUCT DA TA :  

1. SUBMIT PRODUCT DA TA IN A CCORDANCE 
WITH SPEC/FICA TIONS, INCLUDING THE 
FOLLOWING: 

A. MANUFA CTURER 'S STORAGE, 
PREPARA TION, HANDLING, LIFTING AND 
INSTALLA TION REQUIREMENTS 
INCORPORA TED INTO AN INSTALLA TION 
MANUAL 

B. COMPLETE, DETAILED A COUSTIC AND 
AEROD YNAMIC PERFORMANCE DA TA 

B. SHOP DRA WINGS: 

1. SUBMIT SHOP DRA WINGS: 

A .  GENERAL ARRANGEMENT DRA WINGS, 
INCLUDING DIMENSIONS, INTERNAL AND 
EXTERNAL CONSTRUCTION DETAILS, 
CLEARANCES AND INSTALLA TION DETAILS. 

B. REQUIRED SUPPORT, MOUNTING DETAILS, 
WEIGHTS, SIZES AND LOCA TION OF 
MOUNTING BOL T HOLES. 

C. ASSEMBL )j INSTALLA TION AND 
CONNECTION DETAILS. 

D. TEST PROCEDURES AND FA CILITIES. 

C. REPORTS/CER TIFICA TES: 

1. SUBMIT WRITTEN TEST PROCEDURES AND 
TEST REPORTS. 

2. SUBMIT WRITTEN FIELD INSPECTION 
REPORTS. 

D. OPERA TIONS AND MAINTENANCE MANUALS: 

1. SUBMIT THE FOLLOWING FOR EA CH PRODUCT: 

A. IDENTIFICA TION: MANUFA CTURING NAME, 
TYPE, YEAR, SERIAL NUMBER, NUMBER OF 
UNITS, CAPA CIT)j AND IDENTIFICA TION TO 
RELA TED SYSTEMS. 

B. PERFORMANCE CRITERIA. 

C. COMPLETE COMPONENT PARTS LIST. 

D. INSTALLA TION INSTRUCTIONS AND 
PRECAUTIONS. 

E. A LIST OF PAR TS TO BE REPLA CED AND/OR 
TESTING PROCEDURES TO DETERMINE 
PARTS TO BE REPLACED AFTER THE SOUND 
A TTENUA TOR ASSEMBL Y HAS BEEN 
EXPOSED TO THE 482°F AS SPECIFIED, TO 
ALLOW THE INSTALLED FAN ASSEMBL Y TO 
BE PUT BACK IN SER VICE SAFEL Y AND 
RELIABL Y.  

F. SILENCER MODULE REMO VAL AND 
REPLACEMENT PROCEDURES. 

G. PROCEDURES FOR CLEANING OF THE 
SOUND A TTENUA TOR INTERIOR. 

1.03 REFERENCES 

A. AMERICAN SOCIETY FOR TESTING AND 
MA TERIALS (ASTM) A653, SPECIFICA TION FOR 
STEEL SHEET, ZINC-COA TED (GAL VANIZED) B Y  
THE HOT DIP PROCESS. 

B. AMERICAN SOCIETY FOR TESTING AND 
MA TERIALS {ASTM) E477-90, TEST METHOD FOR 
MEASURING ACOUSTICAL AND AIRFLOW 
PERFORMANCE OF DUCT LINER MA TERIALS AND 
PREFABRICA TED SILENCERS. 

C. AMERICAN SOCIETY FOR TESTING AND 
MA TERIALS {ASTM) A36 AND ASTM A572 
STRUCTURAL STEEL AND PLA TE. 

D. AMERICAN SOCIETY FOR TESTING AND 
MA TERIALS {ASTM) A 123-89A, HOT DIP 
GAL VANIZING OF IRREGULARL Y SHAPED 
AR TICLES. 

E. AMERICAN SOCIETY FOR TESTING AND 
MA TERIALS {ASTM) E84-03B TEST METHOD FOR 
SURFACE BURNING CHARACTERISTICS OF 
BUILDING MA TERIALS. 

1.04 QUALITY ASSURANCE 

A.  MANUFACTURER SHALL SUBMIT REFERENCES 
FROM PREVIOUS INSTALLA TIONS OF SIMILAR 
SOUND A TTENUA TORS IN COMPARABLE 
SITUA TIONS. 

B. MANUFACTURER SHALL COMPL Y WITH NFPA 520 
2014 EDITION AND ALL OTHER REFERENCED 
CODES AND STANDARDS COVERING THE DESIGN 
OF VENT/LA TION SOUND A TTENUA TOR 
ASSEMBLIES. 

C. PRIOR TO FABRICA TION, PROVIDE CER TIFIED 
FACTORY TEST REPOR TS OF REPRESENTA TIVE 
MODULES FOR REVIEW. FACTOR Y TESTING 
SHALL BE CONDUCTED IN A CCORDANCE WITH 
ASTM E477. 

CJ 
_j • 

D. COMPL Y WITH NA TIONAL FIRE PROTECTION 2. 02 SHEET METAL MA TERIALS 
« >- � z ;;:: o >«  � 

ASSOCIA TION {NFPA} 90A, 1'INSTALLA TION OF o n_  
O o  

A.  COMPL Y WITH SHEET METAL & AIR 
O z  :r: 

AIR CONDITIONING AND VENTILA TING SYSTEMS, '' :::;: <( 0 � Ld  .. 
AND NFPA 90B, "INSTALLA TION OF WARM AIR CONDITIONING NA TIONAL CONTRA CTORS' 6 � g §@  
HEA TING AND AIR CONDITIONING SYSTEMS. " ASSOCIA TION (SMACNA} "HVAC DUCT ::?! d N :J  

CONSTRUCTION STANDARDS--METAL AND ���� « o ::::> _j 
PART 2 - PRODUCTS FLEXIBLE" FOR ACCEPTABLE MA TERIALS, 

:r: S2 (.() U  

MA TERIAL THICKNESS, AND DUCT I 2.01 SOUND A TTENUA TORS - DESIGN CONSTRUCTION METHODS, UNLESS OTHER WISE 
REQUIREMENTS INDICA TED. 

:'! 
A .  THE SOUND A TTENUA TORS SHALL BE OF THE B. GAL VANIZED SHEET STEEL: COMPL YING WITH ' w r--

SPUTTER TYPE, AND THE DESIGN AIRFLOW A T  ASTM A653 AND HA VING G90 COA TING 
� 0  o '-._  CX) 

EA CH SOUND A TTENUA TOR WILL BE AS SHOWN 
CX) r--

DESIGNA TION; DUCTS SHALL HA VE MILL- 0 U1 c.D 
ON THE DRA WINGS. PHOSPHA TIZED FINISH FOR SURFACES EXPOSED D S2 

� z  r<l 
TO VIEW. Ill C) 

B. THE SOUND A TTENUA TOR D YNAMIC INSERTION � 0 
LOSS SHALL BE AS SCHEDULED. C. REINFORCEMENT SHAPES AND PLA TES: 

GAL VANIZED-STEEL REINFORCEMENT WHERE z z  != � 2  != 
C. AERODYNAMIC AND A COUSTIC TESTING SHALL INSTALLED ON GAL VANIZED SHEET METAL :S t.:J  :r: 

CONFORM TO ASTM E477. DUCTS; COMPA TIBLE MA TERIALS FOR ALUMINUM 
AND STAINLESS-STEEL DUCTS. D 

� �  :r: 
D. THE CONTRACTOR SHALL COORDINA TE THE s s:  <! 

� :::r:: z 
ALLOWABLE PRESSURE DROP OF THE SOUND 2. 03 SOUND A TTENUA TORS - FABRICATION 
A TTENUA TOR UNITS WITH THE OVERALL FAN 
PERFORMANCE TO MEET SPECIFIED DUTIES AS A .  GENERAL:  SOUND A TTENUA TORS SHALL BE 
SCHEDULED. THE MAXIMUM ALLOWABLE SPLITTER- TYPE, WITH REMO VABLE SPLITTERS N 

I.J.... PRESSURE DROP THROUGH THE SILENCER SHALL INSTALLED IN A FREE-STANDING FABRICA TED 0 
BE 0. 50 INCH WA TER GAUGE - IN EITHER HOUSING. A TTENUA TORS SHALL BE DESIGNED -
AIRFLOW DIRECTION. FOR AIRFLOW IN BOTH DIRECTIONS. I-

LLJ 
LLJ 

E. THE SELF-GENERA TED NOISE OF ANY SILENCING B. THE FAN/SOUND A TTENUA TOR COMBINA TION 
::r: 
(/) 

MODULES {CORRECTED TO INCLUDE FA CE AREAS SHALL COMPL Y WITH THE MAXIMUM INSTALLED (/) :::.::: a::: ADJUSTMENT FACTORS) SHALL NOT EXCEED THE SOUND LEVELS AS SPECIFIED, UNDER THE 0 
0:: 
<! 

SOUND POWER LEVEL OF THE FAN UNIT MINUS DESIGN OPERA TING CONDITIONS. AERODYNAMIC I- 0... 
< w 

THE DYNAMIC INSERTION LOSS OF THE ELEMENT AND A COUSTIC TESTING SHALL CONFORM TO :::> <::!' _j 
IN ANY OCTA VE BAND. z r<l f-

ASTM E477. LLJ � >-
1- ? _J  
I- t:: o:: 

F. THE SOUND A TTENUA TORS SHALL BE C. FABRICA TE SOUND A TTENUA TOR MODULES FROM < r W 2 0 <t Z 
FABRICA TED WITH THE SPLITTERS INSTALLED IN MODULAR ACOUSTICAL PANELS. PANELS SHALL 0 :r: ::::l z • _j A FREE-STANDING FABRICA TED HOUSING. BE 4 INCHES THICK, PREFABRICA TED, OF :::> o w 
CONTRA CTOR SHALL INSTALL PULLING RINGS, INTERLOCKING TONGUE AND GROOVE DESIGN. 

0 z Z 
(/) z 

W ::::l 
FIXED BEAMS AND ANY OTHER EQUIPMENT PANEL EXTERIOR AND INTERIOR SKINS SHALL BE (/) (::J f-

0 
NECESSAR Y  FOR THE INSTALLA TION AND 20 GA UGE GAL VANIZED STEEL, WITH 18 GA UGE 

> ...... w 
I- O:: _j 

Cl) f-
REMOVAL OF THE SOUND A TTENUA TORS. STEEL CHANNEL FRAMING - WELDED TO SKINS. (/) >-_j 

PANELS SHALL BE PER FORA TED ON THE LLJ 
I- ;:: 

G. SILENCER INLETS SHALL BE PROVIDED WITH SIDE/SIDES FACING FAN AIRFLOW. ACCESSOR Y 0 J_, 
z 

SAFETY SCREENS. ANGLES AND CHANNELS SHALL BE 18 GA UGE 
_J 

GAL VANIZED STEEL GAL VANIZED STEEL TO < 
H. DETERMINE AERODYNAMIC PERFORMANCE DA TA a::: 

CONFORM TO ASTM A653, COA TING LLJ 
FOR THE IDENTICAL MODULES FOR WHICH z 

DESIGNA TION TO BE G90, APPLIED TO ALL LLJ 
A COUSTIC PERFORMANCE IS DETERMINED, AND SURFACES. 

(.!) 

UNDER THE SAME CONDITIONS OF AIRFLOW. 

D. OUTER CASING SHALL BE SUFFICIENTL Y  BRACED 
I. MA TERIALS AND METHODS USED TO FABRICA TE WITH REINFORCING ANGLES TO PREVENT 

THE SILENCING MODULES AND TO ASSEMBLE OBJECTIONABLE VIBRA TION DURING OPERA TION. 
THEM INTO UNITS SHALL BE SELECTED AND THERE SHALL BE NO MEASURABLE DRUMMING OR 
DESIGNED TO PERMIT OPERA TION FOR A VIBRA TION OF A TTENUA TOR OR DUCTWORK ""' M co 
MINIMUM OF ONE HOUR WITHOUT STRUCTURAL DURING OPERA TION. NO INTERNAL STIFFENING .... (0 C\1 
FAILURE WITH AN AIR STREAM TEMPERA TURE OF THA T INTRUDES INTO THE AIR STREAM IS 0 """' 1 co A T  LEAST 482°F. PERMITTED. .... 

"" 0 1 z 
J. ALL SPLITTERS SHALL HA VE AEROD YNAMICALL Y E. FURNISH SOUND A TTENUA TOR UNITS WITH � 

<( c SHAPED NOSINGS TO MAINTAIN A CCEPTABLE COMPANION FLANGES A T  FAN DUCTWORK :I: c.. 
PRESSURE LOSS CHARACTERISTICS FOR FLOWS TRANSITION CONNECTION ENDS, TO PERMIT 
IN EITHER DIRECTION. 
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UNITS TO BE BOL TED TO ADJA CENT 
COMPONENTS. 

F. STEEL FOR REINFORCEMENT, SECTION 
CONNECTION FLANGES AND COMPANION 
FLANGES TO BE STRUCTURAL ANGLES 
CONFORMING TO THE REQUIREMENT OF ASTM 
A36 AND A572. GAL VANIZING SHALL CONFORM 
TO THE REQUIREMENT OF ASTM A 123-89A. 

G. FLANGES SHALL HA VE DRILLED HOLES EQUALL Y 
SPACED NOT MORE THAN 6 INCH ON CENTERS TO 
PERMIT BOL TING TO ADJACENT COMPONENTS. 
HOLES IN FLANGES SHALL MA TCH THE HOLES IN 
FAN DUCTWORK TRANSITION AND DUCTWORK 
SECTION FLANGES. 

H. GASKETS FOR INTERCONNECTION OF MODULES 
AND SEALS AROUND FLANGED CONNECTIONS 
SHALL BE CAPABLE OF WITHSTANDING AN 
AMBIENT TEMPERA TURE OF 482°F FOR A PERIOD 
OF ONE HOUR WITHOUT DEGRADA TION OF 
SEALING ABILITY. 

I. FILLER MA TERIAL SHALL BE INORGANIC MINERAL 
OR GLASS FIBER OF A DENSITY SUFFICIENT TO 
OBTAIN THE REQUIRED A COUSTIC 
PERFORMANCE, AND SHALL BE PA CKED UNDER 
NOT LESS THAN 5 PERCENT COMPRESSION, TO 
ELIMINA TE VOIDS DUE TO VIBRA TION AND 
SETTLING. THE MA TERIAL SHALL BE INERT, 
VERMIN-PROOF, AND RESISTANT TO HIGH 
HUMIDITY CONDITIONS. FILLER MA TERIAL SHALL 
NOT IGNITE OR SUPPOR T COMBUSTION IN A 
THERMAL ENWRONMENT OF 482� FOR ONE 
HOUR. COMBUSTION RA TING OF THE FILLER 
MA TERIAL, WHEN TESTED IN A CCORDANCE WITH 
ASTM E84-03B, SHALL NOT BE GREA TER THAN 
THE FOLLOWING: 

1. FLAME SPREAD CLASSIFICA TION: 25 

2. SMOKE-DEVELOPED RA TING: 50 

J. FABRICA TE WIRE SAFETY INLET SCREENS OF 1/8-
INCH THICK WIRE; WITH l -INCH MESH 
OPENINGS AND A FRAME HA VING A MINIMUM 
THICKNESS OF 1/8 INCH. ALL MA TERIALS SHALL 
BE GAL VANIZED STEEL. 

K. THE CONTRACTOR SHALL ENSURE THA T THE 
SPUTTERS ARE INSTALLED SUCH THA T THERE 
ARE NO PARALLEL PA THS THROUGH WHICH 
TONES MA Y BE TRANSMITTED. ANY EDGE STRIPS 
THA T MA Y BE USED TO SEAL THE GAPS A T  THE 
ENDS OF SPLITTERS SHALL BE EASIL Y REMOVED 
FOR THE WITHDRA WAL OF A SPLITTER. 

2. 04 SOURCE QUALITY CONTROL 

A .  PRIOR TO FABRICA TION, PROVIDE 
REPRESENTA TIVE SPLITTER UNITS TO BE 
FA CTOR Y TESTED FOR AIR LEAKAGE, 
AERODYNAMIC PERFORMANCE AND A COUSTIC 
PERFORMANCE, AND FURNISH CER TIFIED TEST 
REPORTS OF PERFORMANCE TO THE ENGINEER 

FOR REVIEW. FA CTOR Y TESTING OF SOUND 
A TTENUA TORS SHALL BE IN A CCORDANCE WITH 
THE REQUIREMENTS OF ASTM E477 AND WILL BE 
BASED UPON A COMPLETE SOUND A TTENUA TOR 
OR A REPRESENTA TIVE MODULE. SUBMIT TEST 
PROCEDURES TO THE ENGINEER FOR APPROVAL. 

B. DETERMINE THE ACOUSTIC-PERFORMANCE OF 
THE SOUND A TTENUA TOR UNITS USING A DUCT-
TO-REVERBERANT-ROOM TEST FA CILI� WHICH 
PROVIDES FOR AIRFLOW IN BOTH DIRECTIONS 
THROUGH THE SOUND A TTENUA TOR UNIT 
DURING THE RA TING PROCEDURE. 

C. TEST FACILITY AND RA TING PROCEDURE SHALL 
ENSURE THA T ALL EFFECTS DUE TO END 
REFLECTION, DIRECTIVI� FLANKING 
TRANSMISSION, STANDING WA VES, AND TEST-
CHAMBER SOUND ABSORPTION ARE ELIMINA TED. 

D. ACOUSTIC-PERFORMANCE RA TINGS SHALL 
INCLUDE D YNAMIC INSERTION LOSS FOR BOTH 
FOR WARD FLOW THROUGH THE SOUND 
A TTENUA TOR {AIRFLOW AND SOUND 
TRANSMISSION IN THE SAME DIRECTION}, AND 
FOR REVERSE FLOW THROUGH THE SOUND 
A TTENUA TOR {AIRFLOW AND SOUND 
TRANSMISSION IN OPPOSITE DIRECTIONS). 

E. THE RA TINGS SHALL BE DETERMINED WITH AIR 
FLOWING UNIFORML Y OVER THE SOUND 
A TTENUA TOR UNIT A T  THE DESIGN FACE 
VELOCITY. ACOUSTIC-PERFORMANCE DA TA SHALL 
BE PRESENTED IN TABULAR FORM SHOWING 
DECIBELS (DB RE: 10-12 WA TT} A T  8 OCTA VE-
BAND CENTER FREQUENCIES FROM 63-HERTZ TO 
8, 000-HERTZ. 

F. ACOUSTICAL PERFORMANCE OF SOUND 
A TTENUA TOR UNITS MA Y BE DETERMINED IN A 
TEST FACILITY UTILIZING AN ANECHOIC 
CHAMBER; PROVIDED THA T THE MANUFACTURER 
IS ABLE TO SA TISFY THE ENGINEER THA T BOTH 
THE TEST FA CILITY AND TEST PROCEDURE ARE 
EQUAL OR SUPERIOR TO THOSE SPECIFIED. 

G. DETERMINE AERODYNAMIC PERFORMANCE DA TA 
FOR THE IDENTICAL SOUND A TTENUA TOR UNITS 
FOR WHICH ACOUSTIC PERFORMANCE IS 
DETERMINED, AND UNDER THE SAME 
CONDITIONS OF AIRFLOW. 

H. THE SELF-GENERA TED NOISE OF ANY SOUND 
A TTENUA TOR UNIT CORRECTED TO INCLUDE 
FACE-AREA ADJUSTMENT FA CTORS, SHALL NOT 
EXCEED THE SOUND POWER OF THE 
VENTILA TION FAN MINUS THE DYNAMIC 
INSERTION LOSS OF THE ELEMENT IN ANY 
OCTA VE BAND. 

PART 3 - EXECUTION 

3.01 APPUCA TION AND INSTALLA TION 

A.  INSTALL SOUND ATTENUA TORS ACCORDING TO 
MANUFACTURER 'S INSTRUCTIONS, AND 

CJ 
_j • 

APPLICABLE DETAILS IN SMACNA '5 "HVA C  DUCT 
« >- � z ;;:: o >«  � 

CONSTRUCTION STANDARDS--METAL AND o n_  
O o  

FLEXIBLe' FOR METAL DUCTS. 
O z  :r: :::;: <( 0 � Ld  .. 
6 � g §@  

3. 02 TESTING ::?! d N :J  ���� « o ::::> _j 
A .  A TTENUA TORS SHALL BE TESTED IN :r: S2 (.() U  

A CCORDANCE WITH PROCEDURES OUTLINED IN I SECTION "TESTING, ADJUSTING AND 
BALANCING. '' 

:'! 
PART 4 - CONTRACTOR DUALITY CONTROL ' w r--� 0  o '-._  CX) 
4. 01 FIELD QUAUTY CONTROL 

CX) r--0 U1 c.D 
D S2 

A .  THE FOLLOWING DESCRIBES THE MINIMUM � z  r<l Ill C) 
INSPECTION AND TESTING REQUIRED IN THE � 0 
CONTRACTOR 'S QUALITY CONTROL (CQC) PLAN 
AND PROGRAM FOR THE WORK OF THIS SECTION z z  != � 2  != 
AND IS FOR CQC ONL Y. THE IMPLEMENTA TION OF :S t.:J  :r: 

THE CONTRACTOR QUALITY CONTROL PROGRAM 
DOES NOT RELIEVE THE CONTRA CTOR FROM THE D 

� �  :r: 
RESPONSIBILITY TO PROVIDE THE WORK IN s s:  <! 

� :::r:: z 
ACCORDANCE WITH THE CONTRACT DOCUMENTS, 
APPLICABLE CODES, REGULA TIONS, AND 
GOVERNING A UTHORITIES. THE CQC PLAN AND 
PROGRAM SHALL INCLUDE, BUT NOT BE LIMITED 

N 
I.J... 

TO, THE FOLLOWING TESTING AND INSPECTION 0 
ELEMENTS. THESE ELEMENTS ARE PROVIDED N 
ONL Y AS A MINIMUM STARTING POINT FOR THE I-
CONTRACTOR TO USE TO GENERA TE HIS 

w 
w 

COMPLETE CQC PROGRAM. 
I 
(/) 
(/) :::.::: 

1. ALL TESTING AS NOTED WITH IN THIS a::: 0:: 0 <! 
SECTION THA T IS APPLICABLE TO THE WORK I- 0... 

<( w 
BEING PERFORMED. ::> <::r _j 

z r<l f-� >-w ? _J  2. REFER TO SECTION "TESTING, ADJUSTING I-
I- t:: o:: 

AND BALANCING" FOR FIELD TESTING 
, w  

<( 2 0 
PROCEDURES. 0 <t Z 

:r: ::::l 
z • _j ::> o w 

PART 5 - MEASUREMENT AND PA YMENT 0 z Z 
(/) z 

W ::::l 
(/) (::J f-

5. 01 MEASUREMENT 
0 > ,__. w 

I- O:: _j 
Cl) f->-

A .  ALL OF THE WORK OF THIS SECTION SHALL BE (/) _j 
w 

MEASURED AS LUMP SUM I- ;:: 
0 J_, 
z 

5. 02 PA YMENT _J 
<( 
a::: 

A .  PA YMENT FOR ITEM SPECIAL - MISC. : SOUND w 
z 

A TTENUA TORS SHALL BE MADE A T  THE LUMP SUM w 
(.!) 

CONTRACT PRICE IN THE PA YMENT SCHEDULE, 
INCLUDING ALL WORK, LABOR, EQUIPMENT AND 
MA TERIALS NECESSAR Y  TO COMPLETE THIS ITEM 
OF WORK DESCRIBED AND TO THE 
SA TISFACTION OF THE ENGINEER. 

""' M co (0 ... C\1 0 ""'" 
I co ... 

""'" 0 
I z � 

<( c 
:I: c.. 
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ITEM 530 - SPECIAL - STRUCTURE MISC. : 
SOUNDPROOfiNG 

PART 1 - GENERAL 

1. 01 GENERAL REQUIREMENTS 

A. THE CONTRA CTOR SHALL FURNISH ALL LABOR, 
EQUIPMENT AND MA TERIALS, AND PERFORM 
ALL OPERA TIONS REQUIRED TO INSTALL THE 
SOUNDPROOFING AS INDICA TED AND 
DESCRIBED IN THIS SPECIFICA TION AND 
CONTRACT ORA WINGS. THIS SECTION 
INCLUDES THE FOLLOWING WORK: 

1. 02 REFERENCES 

A .  REFERENCE STANDARDS SHALL INCLUDE A S  A 
MINIMUM BUT NOT LIMITED TO: 

1. AMERICAN SOCIETY FOR TESTING AND 
MA TERIALS (ASTM) : 

A. A 123, STANDARD SPECIFICA TION FOR 
ZINC (HOT-DIP GAL VANIZED) COA TINGS 
ON IRON AND STEEL PRODUCTS. 

B. A 153, STANDARD SPECIFICA TION FOR 
ZINC COA TING (HOT-DIP) ON IRON AND 
STEEL HARDWARE. 

C A 194 - CARBON AND ALLOY STEEL NUTS 
AND BOL TS FOR HIGH PRESSURE OR HIGH 
TEMPERA TURE OR BOTH. 

D. A 307 STANDARD SPECIFICA TION FOR 
CARBON STEEL BOL TS, STUDS, AND 
THREADED ROD 60 000 PSI TENSILE 
STRENGTH. 

E. A 449 STANDARD SPECIFICA TION FOR HEX 
CAP SCREWS, BOL TS AND STUD� STEEL, 
HEA T TREA TED, 120/105/90 KSI MINIMUM 
TENSILE STRENGTH, GENERAL USE. 

F. A 563 STANDARD SPECIFICA TION FOR 
CARBON AND ALLOY STEEL NUTS. 

G. A 653 STANDARD SPECIFICA TION FOR 
STEEL SHEET, ZINC-COA TED (GAL VANIZED) 
OR ZINC-IRON ALLOY-COA TED 
(GAL VANNEALED) BY THE HOT-DIP 
PROCESS. 

H. C 423 STANDARD TEST METHOD FOR 
SOUND ABSORPTION AND SOUND 
ABSORPTION, COEFFICIENTS BY THE 
REVERBERA TION ROOM METHOD. 

I. C 665 STANDARD SPECIFICA TION FOR 
MINERAL -FIBER BLANKET THERMAL 
INSULA TJON FOR LIGHT FRAME 
CONSTRUCTION AND MANUFA CTURED 
HOUSING. 

]. F 436 STANDARD SPECIFICA TION FOR 
HARDENED STEEL WASHERS 

K. E84-03B TEST METHOD FOR SURFACE 
BURNING CHARACTERISTICS OF BUILDING 
MA TERIALS. 

2. NA TIONAL FIRE PROTECTION ASSOCIA TION 
(NFPA): 

A. 502: STANDARD FOR ROAD TUNNELS, 
BRIDGES AND OTHER LIMITED ACCESS 
HIGHWA YS 

1.03 SUBMIITALS 

A.  PRODUCT DA TA :  

1 .  SUBMIT PRODUCT DA TA IN A CCORDANCE 
WITH SPECIFICA TIONS, INCLUDING THE 
FOLLOWING: 

{1) MANUFACTURER'S STORAGE, 
PREPARA TION, HANDLING, LIFTING 
AND INSTALLA TION REQUIREMENTS 
INCORPORA TED INTO AN 
INSTALLA TION MANUAL. 

(2) COMPLETE, DETAILED ACOUSTIC AND 
AERODYNAMIC PERFORMANCE DA TA 
AS PER ASTM - C 423 STANDARD 
TEST METHOD FOR SOUND 
ABSORPTION AND SOUND 
ABSORPTION, COEFFICIENTS BY THE 
REVERBERA TION ROOM METHOD. 

B. SHOP ORA WINGS: 

1. SUBMIT SHOP ORA WINGS IN ACCORDANCE 
WITH SECTION "SUBMITTALS" INDICA TING: 

(1) GENERAL ARRANGEMENT ORA WINGS, 
INCLUDING DIMENSIONS, INTERNAL 
AND EXTERNAL CONSTRUCTION 
DETAILS, CLEARANCES AND 
INSTA LLA TION DETAILS. 

(2) REQUIRED SUPPOR 0 MOUNTING 
DETAILS, WEIGHTS, SIZES AND 
LOCA TION OF MOUNTING BOL T 
HOLES. 

(3) ASSEMBL � INSTALLA TION AND 
CONNECTION DETAILS. 

c. OPERA TIONS AND MAINTENANCE MANUALS: 

1 .  SUBMIT THE FOLLOWING OPERA TION AND 
MAINTENANCE DA TA FOR EACH PRODUC0 A T  
LEAST 30 DA YS PRIOR TO THE BEGINNING OF 
CONSTRUCTION, IN ACCORDANCE WITH THIS 
SECTION: 

(1) IDENTIFICA TION: MANUFACTURING 
NAM� TYP� YEAR, SERIAL NUMBER, 
AND IDENTIFICA TION TO RELA TED 
SYSTEMS. 

(2) PERFORMANCE CRITERIA. 

CJ 
_j • 

(3) INSTALLA TION INSTRUCTIONS AND 2. SMOKE-DEVELOPED RA TING: SO « >- � z ;;:: o >«  � 
PRECAUTIONS. o n_  

O o  
D. SOUNDPROOFING SHALL BE CORROSION O z  :r: :::;: <( 0 � Ld  .. 

(4) A LIST OF PARTS TO BE REPLACED RESISTANT AND CONFORM TO ASTM C 665. 6 � g §@  
AND/OR TESTING PROCEDURES TO ::?! d N :J  
DETERMINE PARTS TO BE REPLACED E. SOUNDPROOFING SHALL BE MINIMUM 2 ���� « o ::::> _j 
AFTER THE SOUNDPROOFING INCHES THICK. :r: S2 (.() U  

ASSEMBL Y HAS BEEN EXPOSED TO I THE 482 °F AS SPECIFIED, TO ALLOW F. SOUNDPROOFING ACOUSTICAL PERFORMANCE 

THE INSTALLED FAN ASSEMBL Y TO SHALL BE AS SCHEDULED. 

BE PUT BACK IN SER VICE SAFEL Y :'! 
AND RELIABL Y. G. SOUNDPROOFING SHALL BE INORGANIC ' w r-

MINERAL OR GLASS FIBER OF A DENSITY � 0  o '-._  CX) 
D. A SCHEDULE INDICA TING THE INSTALLA TION SUFFICIENT TO OBTAIN THE REQUIRED CX) r-0 U') 

ACOUSTIC PERFORMANCE. 
c.D 

SEQUENCE AND THE TIME FRAME OF THE D S2 
SOUNDPROOFING SYSTEM WILL OCCUR. � z  r<l Ill t.:J 
PROJECTED DA TES OF DELIVERY OF THE H. AEROD YNAMIC AND ACOUSTIC TESTING � 0 
EQUIPMENT TO BE SUPPLIED, AND SHALL CONFORM TO ASTM C 423. 

INSTALLA TION COMPLETION DA TES SHALL BE z ?i=  3= � LL 3= 
INCLUDED. 2. 02 MA TERIALS iS � :r: 

1. 04 QUAUTY ASSURANCE A. BOL TS, NUTS, SPACERS, AND POSITIVE LOCK D 

WASHERS: BOL TS AND STUDS, NUTS, � �  :r: 
S ?l=  <! 

SPA CERS AND WASHERS SHALL CONFORM TO � :::r:: z 
A. MANUFACTURER SHALL SUBMIT REFERENCES 

FROM PREVIOUS INSTALLA TIONS OF SIMILAR ASTM A 307, GRADE A, AND ASTM A 449, A 

SOUNDPROOFING IN COMPARABLE 563, AND F 436, AS APPLICABLE. BOL TS AND 

SITUA TIONS. STUDS, NUTS, SPA CERS AND POSITIVE LOCK 
WASHERS SHALL BE HOT-DIP GAL VANIZED IN 

B. MANUFACTURER SHALL COMPL Y WITH NFPA A CCORDANCE WITH ASTM A 153. 
502, LA TEST EDITION, AND ALL OTHER 
REFERENCED CODES AND STANDARDS 2.03 CHANNEL STRUT N 
COVERING THE DESIGN OF VENTILA TION LL.. 
SOUNDPROOFING WITH ASSEMBL Y. A .  CHANNEL STRUTS SHALL BE HOT-DIPPED 0 

GAL VANIZED AND COMPL Y WITH ASTM A653 ..... :::.::: 
0:: 

AND HA VING G90 COA TING DESIGNA TION. 
I- <! c. PRIOR TO INSTALLA TID� PROVIDE CERTIFIED LLJ 0... 
LLJ 

TEST REPORTS OF SOUNDPROOFING FOR :I: w 
V) <::!' _j 

B. CHANNEL STRUTS SHALL BE 1 . 5/8" X 1 .5/8" 12 r<l f-
REVIEW. TESTING SHALL BE CONDUCTED IN � >-(.!) ? _J  ACCORDANCE WITH ASTM C423. GA UGE. z � t:: o:: 1 W 

c. PRODUCTS AND THEIR MANUFA CTURERS OF 
0 � 0 

1. 05 COORDINA TION 0 <t Z 
:r: ::::l 

THE CHANNEL STRUT ARE: Q: 
c... • _j 0 o w 

A. COORDINA TE SIZE AND LOCA TION OF z Z z z 
1. P1000 - UNISTRU0 2308 CLEMENTINE TRAIL, ::> W ::::l 

STRUCTURAL -STEEL SUPPORT MEMBERS. 0 (::J f-
CLERMON0 FL 34714. 0 V) ...... w 

O:: _j 
PART 2 - PRODUCTS V) Cl) f-

LLJ >-
2. FS12158-HD - FLORIDA STRU0 LLC, 6100 SE I- _j 

78TH 50 OCALA, FL 344 72. 0 ;:: 2. 01 SOUNDPROOFING - DESIGN REQUIREMENTS z J_, 
_J 

3. A 1200 10HDG - THOMAS & BETTS CORP., <t 
A.  THE SOUNDPROOFING SHALL BE SELECTED Q: 

AND DESIGNED TO PERMIT OPERA TION FOR A 8155 TAND B BL VD, MEMPHIS, TN 38125 LLJ 
z 
LLJ 

MINIMUM OF ONE HOUR WITHOUT 4. OR APPRO VED EQUAL 
(.!) 

STRUCTURAL FAILURE WITH AN AIR STREAM 
TEMPERA TURE OF A T  LEAST 482 °F. PART 3 - EXECUTION 

B. SOUNDPROOFING MA TERIAL SHALL BE INERT, 3. 01 APPUCA TION AND INSTALLA TION 
VERMIN-PROOF, AND RESISTANT TO HIGH 
HUMIDITY CONDITIONS. A. THE CONTRACTOR SHALL ARRANGE FOR 

SECURE STORAGE OF THE MA TERIALS A T  THE ""' 
c. SOUNDPROOFING MA TERIAL SHALL NOT PROJECT SITE. ALL MA TERIALS SHALL BE 

M co (0 
IGNITE OR SUPPOR T COMBUSTION IN A STORED IN A MANNER THA T WILL KEEP THEM 

... C\1 0 """' 
THERMAL ENVIRONMENT OF 482 °F FOR ONE DRY, PROTECT THEM FROM REMOVAL AND 

I co ... 
HOUR. COMBUSTION RA TING OF THE FILLER DAMAGE PRIOR TO THEIR INSTALLA TION. "" 0 
MA TERIAL, WHEN TESTED IN A CCORDANCE 

I z � 
WITH ASTM E84-03B, SHALL NOT BE GREA TER B. THE CONTRACTOR SHALL FOLLOW AND <( c 
THAN THE FOLLOWING: COMPL Y WITH THE MANUFA CTURER 'S :I: c.. 

INSTALLA TION INSTRUCTIONS FOR THE 
1. FLAME SPREAD CLASSIFICA TION: 25 INSTALLA TION OF ALL EQUIPMENT. 1 0 7  296  
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PART 4 - PA YMENT 

4. 01 PA YMENT 

A. PA YMENT IS FULL COM PEN SA TION FOR ALL 
LABOR, MA TERIAL, AND EQUIPEMNT 
REQUIRED TO INSTALL THE SOUNDPROOFING 
AS DESCRIBED AND TO THE SA TISFACTION OF 
THE ENGINEER. 

B. PA YMENT FOR ACCEPTED QUANTITIES SHALL 
BE A T  CONTRACT PRICES AS FOLLOWS: 

ITEM UNIT DESCRIPTION 

530 SF SPECIAL - STRUCTURE, MISC. : 
SOUNDPROOFING FOR WALLS 

PA YMENT FOR SPECIAL - STRUCTURE, 
MISC. : SOUNDPROOFING FOR WALLS 
IS FULL COMPENSA TION FOR ALL 
LABOR, MA TERIAL, AND EQUIPMENT 
NECESSARY TO COMPLETE THE WORK 
AND INCLUDES THE INSTALLA TION OF 
SOUNDPROOFING TO THE WALLS OF 
THE FAN PLENUM AS SHOWN IN THE 
PLANS AND HEREIN SPECIFIED. 

ITEM UNIT DESCRIPTION 

530 SF SPECIAL - STRUCTURE, MISC. : 
SOUNDPROOFING FOR CEILING 

PA YMENT FOR SPECIAL - STRUCTURE, 
MISC. : SOUNDPROOFING FOR CEILING 
IS FULL COMPENSA TION FOR ALL 
LABOR, MA TERIAL, AND EQUIPMENT 
NECESSAR Y  TO COMPLETE THE WORK 
AND INCLUDES THE INSTALLA TION OF 
SOUNDPROOFING TO THE CEILING OF 
THE FAN PLENUM AS SHOWN IN THE 
PLANS AND HEREIN SPECIFIED. 

ITEM 

530 

ITEM 

530 

ITEM 

530 

UNIT DESCRIPTION 

FT SPECIAL - STRUCTURE, MISC. : P1000 
GAL VANIZED UNISTRUT WALL 
MOUNTED 

PA YMENT FOR SPECIAL - STRUCTURE, 
MISC. : Pi 000 GAL VANIZED UNISTRUT 
WALL MOUNTED IS FULL 
COMPENSA TION FOR ALL LABOR, 
MA TERIAL, AND EQUIPMENT 
NECESSARY TO COMPLETE THE WORK 
AND INCLUDES THE INSTALLA TION OF 
GAL VANIZED UNISTRUTS TO THE 
WALLS OF THE FAN PLENUM AS SHOWN 
IN THE PLANS AND HEREIN SPECIFIED. 

UNIT DESCRIPTION 

FT SPECIAL - STRUCTURE, MISC. : P1000 
GAL VANIZED UNISTRUT CEILING 
MOUNTED 

PA YMENT FOR SPECIAL - STRUCTURE, 
MISC. : P1000 GAL VANIZED UNISTRUT 
CEILING MOUNTED IS FULL 
COMPENSA TION FOR ALL LABOR, 
MA TERIAL, AND EQUIPMENT 
NECESSARY TO COMPLETE THE WORK 
AND INCLUDES THE INSTALLA TION OF 
GAL VANIZED UNISTRUTS TO THE 
CEILING OF THE FAN PLENUM AS 
SHOWN IN THE PLANS AND HEREIN 
SPECIFIED. 

UNIT DESCRIPTION 

SF SPECIAL - STRUCTURE, MISC. : 1 ''X1" 14 
GA UGE GAL VANIZED WELDED WIRE 
MESH 

PA YMENT FOR SPECIAL - STRUCTURE, 
MISC. : 1 ''X1 " 14 GAUGE GAL VANIZED 
WELDED WIRE MESH IS FULL 
COM PEN SA TION FOR ALL LABOR, 
MA TERIAL, AND EQUIPMENT 
NECESSARY TO COMPLETE THE WORK 
AND INCLUDES THE INSTALLA TION OF 
WELDED WIRE MESH TO THE WALLS 
AND CEILING OF THE FAN PLENUM AS 
SHOWN IN THE PLANS AND HEREIN 
SPECIFIED. 

I 

:r: 
<! 
z 

:::.::: 
0:: 
<! 
0.... 

• _J o w 
z � 
W ::::l 
t.::J I-8 w  O:: ...J 

V> (!) 1-LL.I >-
1- _J 0 z 
_J <t 0::: LLJ z LLJ (.!) 

v M co (0 ... C\1 0 """' 
I CO ... "" 0 
I Z � 

<( c 
:I: c.. 

1 08  296  

uL_------------------------------------------------------------------------------------------------------------------------------------------------------------------------------�--� 



co 
z 
>-
1-

-q-
0 
N 

c 
cr 
u 
({) 
I') 
0 
z 
2 
u 
'Oj
,� I 
0 

I 

/ 
0 

L 

2 
X 
Q) 
/ 
E 
E 
_c 
/ 
cr 
c 
� 
0 
3: 
s 
Q_ 
/ 

ITEM SPECIAL - MISC. : FAN DUCTWORK 
TRANSITIONS 

PART 1 - GENERAL 

1. 01 SUMMARY 

A.  THIS SECTION INCLUDES METAL DUCTS FOR 
SUPPL Y, AND EXHA UST AIR-DISTRIBUTION 
SYSTEMS IN PRESSURE CLASSES FROM MINUS 
1 0  TO PLUS 10-INCH WG. METAL DUCTS 
INCLUDE THE FOLLOWING: 

1. FAN DUCTWORK TRANSITIONS 

1. 02 SUBMITTALS 

A. ALL SUBMITTALS SHALL CONTAIN THE 
FOLLOWING INFORMA TION ON EACH PA GE: 

1. GENERAL: 

{1) MANUFACTURER NAME 

{2) PROJECT TITLE 

(3) PAGINA TION 

{4) REVISION NUMBER 

(5) SUBMITTAL DA TE 

B. MANUFACTURER 'S QUALIFICA TIONS: 

1. MANUFA CTURER 'S QUALITY 
ASSURANCE PROGRAM. 

2. SUBMIT A COMPLETE LIST OF 
PROJECTS WHICH HA VE BEEN 
INSTALLED IN THE PAST 10- YEARS. 
THE LIST SHALL ONL Y CONTAIN 
PROJECTS WITH SIMILAR DAMPERS 
FOR HIGHWA Y TUNNEL OR TRANSIT 
PROJECTS WITH HIGH TEMPERA TURE 
REQUIREMENTS. THE LIST SHALL 
INCLUDE: 

{1) NAME OF CLIENT OR OWNER 

(2) CONTRACT NUMBER 

(3) INSTALLA TION AND A CCEPTANCE DA TES 

c. MANUFACTURER SHALL SUBMIT A 
CER TIFICA TE OF COMPLIANCE STA TING THA T 
THE EQUIPMENT FURNISHED UNDER THIS 
CONTRACT MEETS THE CONTRACT 
REQUIREMENTS. 

D. SHOP DRA WINGS: 

{1) FABRICA TION, ASSEMBL Y, AND 
INSTALLA TION, INCLUDING PLANS, 
ELEVA TIONS, SECTIONS, COMPONENTS, 
AND A TTACHMENTS TO OTHER WORK. 

(2) DUCT LA YOUT INDICA TJNG SIZES AND 
PRESSURE CLASSES. 

{3} ELEVA TIONS OF TOP AND BOTTOM OF 
DUCTS. 

(4) FITTINGS. 

(5) REINFORCEMENT AND SPACING. 

(6) SEAM AND JOINT CONSTRUCTION. 

(7) EQUIPMENT INSTALLA TION BASED ON 
EQUIPMENT BEING USED ON PROJECT. 

(8) DUCT A CCESSORIES, INCLUDING 
A CCESS DOORS AND PANELS. 

(9) HANGERS AND SUPPORTS, INCLUDING 
METHODS FOR DUCT AND BUILDING 
A TTA CHMENT, VIBRA TION ISOLA TION, 
A ND SEISMIC RESTRAINTS. 

E. WELDING CERTIFICA TES. 

F. FIELD QUALITY-CONTROL TEST REPORTS. 

G. CHANGES TO THE LA YOUT OR 
CONFIGURA TIONS OF THE DUCTWORK SYSTEM 
MUST BE SPECIFICALL Y APPROVED IN 
WRITING BY THE ENGINEER. ACCOMPANY 
REQUESTS FOR LA YOUT MODIFICA TIONS WITH 
CALCULA TIONS SHOWING THA T PROPOSED 
LA YOUT WILL PROVIDE ORIGINAL DESIGN 
RESUL TS WITHOUT INCREASING SYSTEM 
TOTAL PRESSURE. 

1.03 REFERENCES 

A.  ASTM INTERNA TIONAL {ASTM}: 

1.  A36: STRUCTURAL STEEL 

2. A 123-89A : HOT DIP GAL VANIZING OF 
IRREGULARL Y SHAPED ARTICLES 

3. A 194: CARBON AND ALLOY STEEL 
NUTS FOR BOL TS FOR HIGH-PRESSURE 
OR HIGH-TEMPERA TURE SERVICE, OR 
BOTH 

4. A572: STRUCTURAL PLA TE 

5. A653: SPEC/FICA TION FOR STEEL 
SHEET, ZINC-COA TED (HOT-
GAL VANIZED) BY THE HOT-DIP 
PROCESS 

B. AMERICAN WELDING SOCIETY {A WS): 

1. D1. 1 :  STRUCTURAL WELDING CODE -
STEEL 

2. D1. 3: STRUCTURAL WELDING CODE -
SHEET STEEL 

c. NA TIONAL FIRE PROTECTION ASSOCIA TION 
{NFPA}: 

CJ 
_j • 

502: STANDARD FOR ROAD TUNNELS, WITH OILED, MA TTE FINISH FOR EXPOSED 
« >- � 1 .  z ;;:: o >«  � 

BRIDGES AND OTHER LIMITED A CCESS DUCTS. o n_  
O o  O z  :r: 

HIGHWA YS :::;: <( 0 
D. REINFORCEMENT SHAPES AND PLA TES: 

� Ld  .. 
6 � g §@  

2. 90A : ''INSTALLA TION OF AIR GAL VAN/ZED-STEEL REINFORCEMENT WHERE ::?! d N :J  
CONDITIONING AND VENT/LA TING INSTALLED ON GAL VAN/ZED SHEET METAL ���� « o ::::> _j 
SYSTEMS. " DUCTS. 

:r: S2 (.() U  I 3. NFPA 908: ''INSTALLA TJON OF WARM E. TIE RODS: GAL VAN/ZED STEE( 1/4-INCH 
AIR HEATING AND AIR CONDITIONING MINIMUM DIAMETER FOR LENGTHS 36 INCHES 
SYSTEMS. " OR LESS; 3/8-INCH MINIMUM DIAMETER FOR :'! 

LENGTHS LONGER THAN 36 INCHES. ' w r--
D. THE SOCIETY FOR PROTECTIVE COA TINGS � 0  o '-._  CX) 

(SSPC), STEEL STRUCTURES PAINTING 2. 02 SEALANT MA TERIALS 
CX) r--0 U1 

MANUAL, LA TEST EDITION. c.D 
D S2 

A.  JOINT AND SEAM SEALANTS, GENERAL: THE 
� z  r<l Ill C) 

1. 04 QUAUTY ASSURANCE TERM "SEALANT" IS NOT LIMITED TO � 0 
MA TERIALS OF ADHESIVE OR MASTIC NA TURE 

A.  COMPL Y WITH NFPA 502 2014 EDITION, BUT INCLUDES TAPES AND COMBINA TIONS OF z z  != 
''STANDARD FOR ROAD TUNNELS, BRIDGES, � 2  != 

OPEN- WEA VE FABRIC STRIPS AND MASTICS. :S t.:J  :r: 
AND OTHER LIMITED ACCESS HIGHWA YS'� SEALANT MA TERIALS SHALL CONFORM TO 

NFPA 502 REQIREMENTS. D 

B. COMPL Y WITH NFPA 90A, "INSTALLA TION OF � �  :r: 
s s:  <! 

AIR CONDITIONING AND VENTILA TING � :::r:: z 
B. FLANGED JOINT MASTIC: ONE-PART, ACID-

SYSTEMS. " CURING, SILICONE, ELASTOMERIC JOINT 

c. COMPL Y WITH NFPA 90B, ''INSTALLA TION OF 
SEALANT COMPL YING WITH ASTM C920, TYPE 

WARM AIR HEA TING AND AIR CONDITIONING 
S, GRADE NS, CLASS 25, USE 0. 

SYSTEMS. " N c. FLANGE GASKETS: BUTYL RUBBER OR EPDM IJ... 
POL YMER WITH POL YISOBUTYLENE 0 

D. WELDING: 
PLASTICIZER. .....-

1-

1 .  THE SHIELDED METAL ARC PROCESS w 
2. 03 FAN DUCTWORK TRANSITIONS w 

SHALL BE USED ON THIS PROJECT IN I :::.::: 
V) 0:: 

A CCORDANCE WITH THE <! 
A .  FABRICA TE DUCTWORK TRANSITIONS OF V) 0... 

REQUIREMENTS OF A WS D1. 1  UNLESS GAL VANIZED STEEL NOT LESS THAN 0. 158 
1- w 
u <::r _j 

APPROVAL FROM THE ENGINEER IS INCH THICK, HA VING COMPANION FLANGES => r<l f-
0 � >-

OBTAINED. ? _J  ROLLED INTEGRALL Y OR CONTINUOUSL Y ....J t:: o:: 
WELDED FOR CONNECTION TO SOUND <( , w  

2. WELDERS WORKING ON THIS PROJECT 1- 2 0 
A TTENUA TOR ASSEMBL Y. GAL VANIZED STEEL w <t Z 

:r: ::::l 
SHALL BE QUALIFIED IN ACCORDANCE � • _j 
WITH THE REQUIREMENTS OF A WS 

TO CONFORM TO ASTM A653, COA TING V) o w 
z Z 

DESIGNA TION TO BE G-90, APPLIED TO ALL > z 
D1. 1. 1- W ::::l 

SURFA CES. (::J f-
V) 0 ...... w 

PART 2 - PRODUCTS w O:: _j 
1- Cl) f-

B. THE TRANSITIONS SHALL BE MANUFACTURED 0 >-_j 
2.01 SHEET METAL MA TERIALS AND TAKEN TO SITE AS SUB-ASSEMBLIES, TO z ;:: 

EASE HANDLING AND ACCESS TO THE ....J J_, <( 
A .  COMPL Y WITH SMA CNA 'S "HVA C  DUCT MECHANICAL ROOMS. THE TRANSITIONS a:: w 

CONSTRUCTION STANDARDS--METAL AND SHALL BE HORIZONTALL Y SPLIT, WITH z w 
FLEXIBLE'' FOR ACCEPTABLE MA TERIALS, BOL TED AND GASKETED JOINTS, TO (.!) 

MA TERIAL THICKNESSES, AND DUCT FA CILITA TE FIELD INSTALLA TION. THE 

CONSTRUCTION METHODS, UNLESS CONTRACTOR SHALL SUBMIT THE PROPOSALS 

OTHERWISE INDICA TED. SHEET METAL FOR SUB-DIVISION TO THE ENGINEER FOR 

MA TERIALS SHALL BE FREE OF PITTING, SEAM APPROVAL BEFORE MANUFACTURE 

MARKS, ROLLER MARKS, STAINS, COMMENCES. EA CH SECTION SHALL BE 

DISCOLORA TIONS, AND OTHER FABRICA TED AND ASSEMBLED, FLANGED, 

IMPERFECTIONS. GASKETED AND BOL TED TOGETHER TO FORM 
AN AIRTIGHT SEAL. CONTINUOUSL Y WELD v M co 

B. GAL VANIZED SHEET STEEL: LOCK-FORMING COMPANION FLANGES AND REINFORCING ... (0 C\1 
QUALITY; COMPL YING WITH ASTM A 653 AND ANGLES TO EA CH DUCT SECTION. 0 ""'" I co 
HA VING G90 COA TING DESIGNA TION; DUCTS TERMINA TING ENDS OF REINFORCING ANGLES ... 

""'" 0 
SHALL HA VE MILL -PHOSPHA TIZED FINISH FOR TO BE ROUNDED AND BEVELED. I z 
SURFACES EXPOSED TO VIEW � 

<( c c. STEEL FOR DUCTWORK REINFORCEMENT AND :I: c.. 
c. CARBON-STEEL SHEETS: ASTM A366, COLD- SECTION CONNECTION FLANGES SHALL BE 

ROLLED SHEETS; COMMERCIAL QUALITY; STRUCTURAL ANGLES CONFORMING TO ASTM 
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A36 AND A572, AND HOT DIPPED GAL VANIZED 
IN A CCORDANCE WITH ASTM A 123-89A.  

D. FLANGES SHALL HA VE DRILLED HOLES 
EQUALL Y SPACED NOT MORE THAN 6 INCH ON 
CENTERS TO PERMIT BOL TING TO ADJACENT 
COMPONENTS. ENSURE HOLES IN FLANGES 
MA TCH THE HOLES IN SOUND A TTENUA TOR 
FLANGES. 

E. A CCESS DOORS SHALL BE PRO VIDED ON BOTH 
FAN DUCTWORK TRANSITIONS. A CCESS 
DOORS SHALL BE LOCA TED ON THE SIDE OF 
THE FAN THA T IS A CCESSIBLE TO 
MAINTENANCE PERSONNEL LOCA TE ACCESS 
DOOR ON LOWER HALF OF THE SPLIT 
TRANSITION. 

F. ACCESS DOORS SHALL BE OF STEEL 
CONSTRUCTION AND GASKETED. A CCESS 
DOOR SHALL HA VE MINIMUM DIMENSIONS OF 
2. 5 FEET WIDE BY 3. 5 FEET HIGH, VERTICAL 
HINGE ON ONE SIDE, MINIMUM OF TWO 
HEA VY DUTY LEVER DOOR HANDLES, 
COMPLETE WITH HEA VY DUTY SAFETY CHAIN 
AND LA TCH. A MEANS OF PAD LOCKING THE 
DOOR IN THE CLOSED POSITION SHALL BE 
PROVIDED. 

G. EACH TRANSIITON SHALL BE PROVIDED WITH 
A 1 INCH CAPPED PIPE NIPPLE INSTRUMENT 
PORT. 

PART 3 - EXECUTION 

3.01 DUCT APPUCA TIONS AND INSTALLA TION 

A. STA TIC-PRESSURE CLASSES: UNLESS 
OTHERWISE INDICA TED, CONSTRUCT DUCTS 
ACCORDING TO THE FOLLOWING: 

1. EXHA UST DUCTS (NEGA ITVE 
PRESSURE): 12 INCH WG. 

2. SUPPL Y DUCTS (POSITIVE PRESSURE): 
12 INCH WG. 

B. ALL DUCTS SHALL BE GAL VANIZED STEEL 

c. CONSTRUCT AND INSTALL DUCTS A CCORDING 
TO SMA CNA '5 "HVA C  DUCT CONSTRUCTION 
STANDARDS--META L  AND FLEXIBLE, " UNLESS 
OTHERWISE INDICA TED. 

D. INSTALL DUCTS WITH FEWEST POSSIBLE 
JOINTS. 

E. INSTALL FABRICA TED FimNGS FOR CHANGES 
IN DIRECTIONS, SIZE, AND SHAPE AND FOR 
CONNECTIONS. 

F. INSTALL COUPLINGS TIGHT TO DUCT WALL 
SURFACE WITH A MINIMUM OF PROJECTIONS 
INTO DUCT. SECURE COUPLINGS WITH SHEET 
METAL SCREWS. INSTALL SCREWS A T  
INTER VALS OF 1 2  INCHES, WITH A MINIMUM 
OF 3 SCREWS IN EA CH COUPLING. 

G. SEAL ALL JOINTS AND SEAMS. APPL Y 
SEALANT TO MALE END CONNECTORS BEFORE 
INSERTION, AND AFTERWARD TO COVER 
ENTIRE JOINT AND SHEET METAL SCREWS. 

H. NON-FIRE-RA TED PARTITION PENETRA TIONS: 
WHERE DUCTS PASS THROUGH INTERIOR 
PARTITIONS AND EXTERIOR WALLS AND ARE 
EXPOSED TO VIEW, CONCEAL SPA CES 
BETWEEN CONSTRUCITON OPENINGS AND 
DUCTS OR DUCT INSULA TION WITH SHEET 
METAL FLANGES OF SAME METAL THICKNESS 
AS DUCTS. O VERLAP OPENINGS ON 4 SIDES 
BY A T  LEAST 1 -1/2 INCHES. 

I. INSTALL DUCTS WITH HANGERS AND BRACES 
DESIGNED TO WITHSTAND, WITHOUT DAMA GE 
TO EQUIPMENT, SEISMIC FORCE REQUIRED B Y  
APPLICABLE BUILDING CODES. REFER TO 
SMA CNA 'S "SEISMIC RESTRAINT MANUAL: 
GUIDELINES FOR MECHANICAL SYSTEMS. " 

J. PROTECT DUCT INTERIORS FROM THE 
ELEMENTS AND FOREIGN MA TERIALS UNTIL 
BUILDING IS ENCLOSED. 

3. 02 SEAM AND JOINT SEAUNG 

A.  SEAL DUCT SEAMS AND JOINTS A CCORDING 
TO SMACNA '5 "HVAC DUCT CONSTRUCTION 
STANDARDS--METAL AND FLEXIBLE" FOR 
DUCT PRESSURE CLASS INDICA TED. ALL 
DUCTS SHALL BE SEAL CLASS A .  

B. SEALING SHALL COMPL Y WITH REQUIREMENTS 
OF NFPA 502. 

3. 03 CLEANING NEW SYSTEMS 

A. USE SER VICE OPENINGS, AS REQUIRED, FOR 
PHYSICAL AND MECHANICAL ENTR Y AND FOR 
INSPECTION. 

1 .  CREA TE OTHER OPENINGS TO COMPL Y 
WITH DUCT STANDARDS. 

B. VENT VACUUMING SYSTEM TO THE OUTSIDE 
INCLUDE FIL TRA TION TO CONTAIN DEBRIS 
REMO VED FROM HVA C  SYSTEMS, AND LOCA TE 
EXHA UST DOWN WIND AND A WA Y  FROM AIR 
INTAKES AND OTHER POINTS OF ENTR Y INTO 
BUILDING. 

c. CLEAN THE FOLLOWING METAL DUCT SYSTEMS 
BY REMOVING SURFACE CONTAMINANTS AND 
DEPOSITS: 

1. EXHAUST FANS INCLUDING FAN 
HOUSINGS, PLENUMS (EXCEPT 
CEILING SUPPL Y AND RETURN 
PLENUMS )1 SCROLLS, BLADES OR 
VANES, SHAFTS, BAFFLES, DAMPERS, 
AND DRIVE ASSEMBLIES. 

D. MECHANICAL CLEANING METHODOLOGY: 

CJ 
_j • 

CLEAN METAL DUCT SYSTEMS USING 5. 02 PA YMENT 
« >- � 1 .  z ;;:: o >«  � 

MECHANICAL CLEANING METHODS o n_  
O o  

A .  PA YMENT FOR ITEM SPECIAL - MISC. : FAN 
O z  :r: 

THA T EXTRA CT CONTAMINANTS FROM :::;: « 0 � Ld  .. 
WITHIN DUCT SYSTEMS AND REMOVE DUCTWORK TRANSITIONS SHALL BE MADE A T  6 � g §@  
CONTAMINANTS FROM BUILDING. THE LUMP SUM CONTRACT PRICE IN THE ::?! d N :J  

PA YMENT SCHEDULE, INCLUDING ALL WORK, ���� « o ::::> _j 
2. USE VACUUM-COLLECTION DEVICES LABOR, EQUIPMENT AND MA TERIALS NECESSARY 

:r: S2 (.() U  

THA T ARE OPERA TED CONTINUOUSL Y TO COMPLETE THIS ITEM OF WORK DESCRIBED I DURING CLEANING. CONNECT AND TO THE SA TISFACTION OF THE ENGINEER. 
VACUUM DEVICE TO DO WNSTREAM 
END OF DUCT SECTIONS SO AREAS :'! 
BEING CLEANED ARE UNDER NEGA TIVE ' w r--
PRESSURE. 

� 0  o '-._  CX) CX) r--0 U1 c.D 
3. USE MECHANICAL A GITA TION TO D S2 

DISLODGE DEBRIS ADHERED TO � z  r<l Ill C) 
INTERIOR DUCT SURFA CES WITHOUT � 0 
DAMAGING INTEGRITY OF METAL 
DUCTS, DUCT LINER, OR DUCT z z  != � 2  != 
A CCESSORIES. :S t.:J  :r: 

E. CLEANLINESS VERIFICA TION: D � � :r: 
s s:  <! 

� :::r:: z 
1 .  VISUALLY INSPECT METAL DUCTS FOR 

CONTAMINANTS. 

2. WHERE CONTAMINANTS ARE 
DISCO VERED, RE-CLEAN AND 
REINSPECT DUCTS. N 

I.J... 0 
PART 4 - CONTRACTOR QUALITY CONTROL N 

4. 01 FIELD QUAUTY CONTROL 
1-
LLJ 
LLJ 
:I: :::.::: 

A. THE FOLLOWING DESCRIBES THE MINIMUM 
lf) 0:: 

<! 
lf) 0... 

INSPECTION AND TESITNG REQUIRED IN THE 1- w 
CONTRACTOR 'S QUA LITY CONTROL (CQC) u <::r _j 

:::> r<l f-
� >-

PLAN AND PROGRAM FOR THE WORK OF THIS 0 ? _j 
SECTION AND IS FOR CQC ONL Y. THE _J t:: o:: <C , w  
IMPLEMENTA TION OF THE CONTRACTOR 1- 2 0 <t Z w :r: ::::l 
QUA LITY CONTROL PROGRAM DOES NOT ::::E • _j 
RELIEVE THE CONTRA CTOR FROM THE lf) o w 

z Z > z 
RESPONSIBILITY TO PRO VIDE THE WORK IN 1- W ::::l 

(::J f-
A CCORDANCE WITH THE CONTRA CT lf) 0 

,__. w 
LLJ O:: _j 

DOCUMENTS, APPLICABLE CODES, 1- Cl) f-
>-

REGULA TIONS, AND GOVERNING 0 _j 
z 

A UTHORITIES. THE CQC PLAN AND PROGRAM ;:: 
_J J_, 

SHALL INCLUDE, BUT NOT BE LIMITED TO, THE <C a:= 
FOLLOWING TESTING AND INSPECITON LLJ 

z 
ELEMENTS. THESE ELEMENTS ARE PRO VIDED w 

(.!) 
ONL Y AS A MINIMUM STARTING POINT FOR 
THE CONTRACTOR TO USE TO GENERA TE HIS 
COMPLETE CQC PROGRAM. 

(1) ALL TESTING AS NOTED WITH IN THIS 
SECTION THA T IS APPLICABLE TO THE 
WORK BEING PERFORMED. 

""' 
PART 5 - MEASUREMENT AND PA YMENT M co (0 ... C\1 
5. 01 MEASUREMENT 

0 """' I co ... 
"" 0 

A .  ALL OF THE WORK OF THIS SECTION SHALL BE I z � MEASURED AS LUMP SUM <( c 
:I: c.. 
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ITEM 690 - SPECIAL - MISC. : PLUMBING SYSTEM 

DESCRIPTION: 

THIS WORK SHALL INCLUDE FURNISHING AND 
INSTALLING PLUMBING SYSTEM(S) AS SHOWN 
IN THE PLANS AND HEREIN SPECIFIED, AND 
A T  THE DIRECTION OF THE ENGINEER. 
INCLUDED ARE INCIDENTAL LA YOUT, 
ENGINEERING, AND DESIGN AS REQUIRED TO 
COMPLETE THE WORK. 

MAKE NECESSAR Y  SUBMITTALS PER SECTION 
501 OF THE CONSTRUCTION AND MA TERIALS 
SPECIFICA TIONS. 

PART 1 - GENERAL 

1. 01 SCOPE OF WORK 

A.  FURNISH AND INSTALL THE FOLLOWING ITEMS 
REQUIRED TO COMPLETE THE WORK OF THIS 
SECTION, AS SHOWN ON THE CONTRACT 
DRA WINGS AND SPECIFIED HEREIN: 

1.  STORM WA TER CONDUCTOR PIPING. 

2. AREA DRAIN. 

3. TESTING. 

4. IDENTIFICA TION. 

5. HANGERS, INSERTS, AND SUPPORTS. 

6. RECORD ORA WINGS. 

7. SHOP ORA WING SUBMITTALS FOR ALL 
SYSTEMS. 

8. PERFORMANCE REQUIREMENTS. 

B. CAREFULL Y EXAMINE ALL OF THE CONTRA CT 
DOCUMENTS, CRITERIA SHEETS AND ALL 
OTHER SECTIONS OF THE SPEC/FICA TIONS 
FOR REQUIREMENTS WHICH AFFECT WORK 
UNDER THIS SECTION, WHETHER OR NOT 
SUCH WORK IS SPECIFICALL Y MENTIONED IN 
THIS SECTION. 

c. THE WORK UNDER THIS CONTRACT SHALL 
INCLUDE ALL LABOR, MA TERIALS, TOOLS, 
EQUIPMENT, TRANSPOR TA TION, INSURANCE, 
TEMPORAR Y  PROTECTION, SUPER VISION AND 
INCIDENTAL ITEMS ESSENTIAL FOR PROPER 
INSTALLA TION AND OPERA TION, EVEN 
THOUGH NOT SPECIFICALL Y MENTIONED OR 
INDICA TED ON THE DRA WINGS, BUT WHICH 
ARE USUALL Y PROVIDED OR ARE ESSENTIAL 
FOR PROPER INSTALLA TION AND 
OPERA TIONOF ALL SYSTEMS AS INDICA TED 
ON THE ORA WINGS AND SPECIFIED HEREIN. 

D. CONTRACTOR FOR THE WORK IN HIS SCOPE 
OF WORK SHALL GIVE ALL NECESSAR Y  
NOTICES, OBTAIN ALL PERMITS, PA Y ALL 
GO VERNMENTAL TAXES, FEES AND OTHER 
COSTS IN CONNECTION WITH HIS WORK; FILE 

FOR NECESSAR Y  APPROVALS WITH THE 
JURISDICTION UNDER WHICH THE WORK IS 
TO BE PERFORMED. CONTRACTOR SHALL 
OBTAIN ALL REQUIRED CER TIFICA TES OF 
INSPECTION FOR HIS RESPECTIVE WORK AND 
DELIVER SAME TO THE ENGINEER BEFORE 
REQUEST FOR ACCEPTANCE OF HIS PORTION 
OF WORK IS MADE AND BEFORE FINAL 
PA YMENT. 

1. 02 REFERENCES 

A.  ALL MA TERIALS AND WORKMANSHIP SHALL 
COMPL Y WITH THE LA TEST EDITION OF ALL 
APPLICABLE CODES, SPECIFICA TIONS, LOCAL 
AND STA TE ORDINANCES, INDUSTR Y 
STANDARDS AND UTILITY COMPANY 
REGULA TIONS. 

B. IN CASE OF DIFFERENCE BETWEEN BUILDING 
CODES, STA TE LA WS, LOCAL ORDINANCES, 
INDUSTR Y STANDARDS AND UTILITY COMPANY 
REGULA TIONS AND THE CONTRACT 
DOCUMENTS, THE CONTRACTOR SHALL 
PROMPTL Y NOTIFY THE ENGINEER IN WRITING 
OF ANY SUCH DIFFERENCE. 

c. IN CASE OF CONFLICT BETWEEN THE 
CONTRACT DOCUMENTS AND THE 
REQUIREMENTS OF ANY CODE OR 
AUTHORITIES HA VING JURISDICTION, THE 
MOST STRINGENT REQUIREMENTS OF THE 
AFOREMENTIONED SHALL GOVERN. 

D. APPLICABLE CODES AND STANDARDS SHALL 
INCLUDE ALL STA TE LA WS, LOCAL 
ORDINANCES, UTILITY COMPANY 
REGULA TIONS, AND THE APPLICABLE 
REQUIREMENTS OF THE LA TEST ADOPTED 
EDITION OF THE FOLLOWING CODES AND 
STANDARDS, WITHOUT LIMITING CER TIFIED 
FAN PERFORMANCE CUR VES FOR BOTH 
FORWARD AND REVERSE DIRECTIONS SUCH 
THA T PLOTS CAN BE ACCURA TELY READ: 

1 .  NFPA 70: NA TIONAL ELECTRICAL CODE. 

2. NFPA 54: NA TIONAL FUEL GAS CODE. 

3. NFPA 1 01 :  LIFE SAFETY CODE. 

4. ASSE: AMERICAN SOCIETY OF SANITAR Y 
ENGINEERS. 

5. OCCUPA TIONAL SAFETY AND HEAL TH 
STANDARDS. 

6. ENVIRONMENTAL PROTECTION AGENCY. 

7. NA TIONAL FIRE PROTECTION ASSOCIA TION. 

8. CINCINNA T1 DEPARTMENT OF ENVIRONMENTA L  
PROTECTION. 

9. BUILDING OFFICIALS CODE ASSOCIA TION 
(BOCA}. 

CJ 
_j • 

10. UNIFORM BUILDING CODE (UBC). GENERAL RUNS AND LOCA TIONS OF PIPING, 
« >- � z ;;:: o >«  � 

EQUIPMENT, ETC. AND NOT NECESSARIL Y o n_  

1 1 .  INTERNA TIONAL BUILDING CODE (IBC). 
O o  

SHOWING ALL REQUIRED OFFSETS, DETAILS, 
O z  :r: :::;: <( 0 � Ld  .. 

12. OHIO BUILDING CODE. 
ACCESSORIES, AND EQUIPMENT TO BE 6 � g §@  
CONNECTED. ::?! d N :J  ���� 

E. IN THESE SPECIFICA TIONS, REFERENCES « o ::::> _j 
1. 04 EQUIPMENT AND MA TERIALS 

:r: S2 (.() U  
MADE TO THE FOLLOWING INDUSTR Y I STANDARDS AND CODE BODIES ARE A .  MANUFA CTURERS' DIRECTIONS SHALL BE 
INTENDED TO INDICA TE THE LA TEST VOLUME FOLLOWED COMPLETEL Y IN THE DELIVER 0 
OR PUBLICA TION OF THE STANDARD. ALL STORA GE, PRO TECTION AND INSTALLA TION. 
EQUIPMENT, MA TERIALS AND DETAILS OF 

"<]""" 
PROMPTL Y NOTIFY THE ENGINEER IN WRITING ::::: 

INSTALLA TION SHALL COMPL Y WITH THE 
w co 

OF ANY CONFLICT BETWEEN ANY 
� 0  

REQUIREMENTS AND LA TEST REVISIONS OF 
o '-.... co 

REQUIREMENTS OF THE CONTRA CT 
co I'-0 U') 

THE FOLLOWING BODIES, AS APPLICABLE: c.D 
DOCUMENTS AND THE MANUFACTURER 'S D S2 
DIRECTIONS. OBTAIN THE ENGINEER '5 � 6  r<l 

1. ANSI: AMERICAN NA TIONAL STANDARDS � 0  
WRITTEN INSTRUCTIONS BEFORE 

INSTITUTE. 
PROCEEDING WITH THE WORK. SHOULD THE 

2. ASTM: AMERICAN SOCIETY OF TESTING CONTRACTOR PERFORM ANY WORK THA T z z  != � 2  != 
DOES NOT COMPL Y WITH THE :S c:l  :r: 

MA TERIALS. 
MANUFA CTURER 'S DIRECTIONS OR WRITTEN 

3. FM: FA CTOR Y MUTUAL INSTRUCTIONS FROM THE ENGINEER, HE 
D � co  :r: 

SHALL BEAR ALL COSTS ARISING IN 
o u  <! 

� t/)  z 

4. ASSE: AMERICAN SOCIETY OF SANITARY CORRECTING ANY DEFICIENCIES THA T 
ENGINEERS. SHOULD ARISE. 

5. CS: COMMERCIAL STANDARDS, U.S. B. THE CONTRACTOR SHALL FURNISH AND 
DEPARTMENT OF COMMERCE. INSTALL ALL EQUIPMENT, A CCESSORIES, 

CONNECTIONS AND INCIDENTAL ITEMS 
6. MSS: MANUFA CTURER 'S STANDARDIZA TION NECESSARY TO FULL Y COMPLETE THE WORK l{) 

SOCIETY OF THE VAL VE AND FITTINGS 
INDUSTR Y. 

UNDER HIS CONTRACT FOR USE, OCCUPANCY LL 
AND OPERA TION BY THE OWNER. 0 

-
7. ASME: AMERICAN SOCIETY OF MECHANICAL 1- :::.::: 

1. 05 PROTECTION 0:: 

ENGINEERING. 
w <! 
w 0... 
:I: w 

A.  MA TERIALS SUCH AS PIPES, FITTINGS, V) 
B. A WS: AMERICAN WELDING SOCIETY. 

<::!' _j 
r<l f-

DRAINS, ETC., SHALL BE PROPERL Y � � >-z ? _J  
9. NEMA : NA TIONAL ELECTRICAL PROTECTED DURING CONSTRUCTION AND ALL 

-
t:: o:: co , w  

MANUFA CTURERS ASSOCIA TION. PIPE OPENINGS SHALL BE TEMPORARIL Y � 2 0 
::::> <t Z 

CLOSED SO AS TO PREVENT OBSTRUCTION _J :r: ::::l 
a.. • _j 

10. UL: UNDERWRITERS' LABORA TORIES. AND DAMA GE. o w 
V) z Z 
w z 
1- W ::::l 

1.03 COORDINA TION OF WORK 1. 06 RECORD DRA WINGS/AS BUIL T DRA WINGS (::J f-0 0 z ...... w 
O:: _j 
Cl) f-

A. LOCA TIONS OF PIPES AND EQUIPMENT, ETC. A .  THE CONTRACTOR SHALL MAINTAIN CURRENT _J >-
<( _j 

SHALL BE ADJUSTED TO A CCOMMODA TE THE SET OF HIS ORA WINGS A T  THE SITE ON 0::: ;:: w 
WORK WITH INTERFERENCES ANTICIPA TED WHICH HE SHALL ACCURA TEL Y SHOW THE z J_, 

w 
AND ENCOUNTERED. THE CONTRACTOR SHALL ACTUAL INSTALLA TION OF ALL WORK � 

DETERMINE THE EXACT ROUTING AND PRO VIDED INDICA TING HEREON ANY 
LOCA TION OF HIS SYSTEMS PRIOR TO VARIA TION FROM THE CONTRACT DRA WINGS. 
FABRICA TION OR INSTALLA TION OF ANY CHANGES, WHETHER RESUL TING FROM 
SYSTEM COMPONENT. A CCURA TE FORMAL CHANGE ORDERS OR OTHER 
MEASUREMENTS AND COORDINA TION INSTRUCTIONS ISSUED BY THE ENGINEER, 
DRA WINGS SHALL BE COMPLETED TO VERIFY SHALL BE RECORDED. INCLUDE CHANGES IN 
DIMENSIONS AND CHARACTERISTICS OF THE SIZES, LOCA TION, AND DIMENSIONS OF 
VARIOUS SYSTEMS' INSTALLA !IONS. PIPING, EQUIPMENT, FIXTURES, ETC. 

B. OFFSETS, TRANSITIONS, AND CHANGES OF B. A T  THE COMPLETION OF THE JOB, THESE ""' M co 
DIRECTION IN ALL SYSTEMS SHALL BE MADE PRINTS SHALL BE SUBMITTED TO THE (0 .... 
AS REQUIRED TO MAINTAIN PROPER ENGINEER FOR FINAL REVIEW AND COMMENT. 0 C\1 ""'" 

I co 
HEADROOM AND PITCH OF SLOPING LINES THE PRINTS WILL BE RETURNED WITH .... 
WHETHER OR NOT INDICA TED ON THE APPROPRIA TE COMMENTS AND 

"" 0 
I z 

DRA WINGS. RECOMMENDA TIONS. THESE CORRECTED � 
<( c 

PRINTS1 TOGETHER WITH CORRECTED PRINTS :I: c.. 
c. THE CONTRACT ORA WINGS ARE INDICA TING ALL THE REVISIONS, ADDITIONS 

DIAGRAMMA TIC ONL Y, INTENDING TO SHOW AND DELETIONS OF WORK, SHALL FORM THE 
1 1 1  296  

@ 5 



0 
"' 
;'!: 
<D 
z 
>
I-

2 
<( 

I') 
0 
z 
2 
u 
'Oj
,� I 
0 

I 

/ 
0 

L 

2 
X 
Q) 
/ 
E 
E 

_c 
/ 
cr 
c 
� 
0 
3: 
s 
Q_ 
/ 

c. 

D. 

E. 

F. 

1. 07 

A. 

B. 

c. 

D. 

E. 

F. 

G. 

BASIS FOR PREPARING A SET OF AS BUlL T 
RECORD ORA WINGS. 

THE CONTRACTOR SHALL BE RESPONSIBLE 
FOR GENERA TING AS BUlL T RECORD 
ORA WINGS UTILIZING CAD BASED 
DOCUMENTS IN MICROSTA TION (LA TEST 
VERSION OF ODOT CADD STANDARDS 
MANUAL} FORMA T. A BOUND SET OF PLANS, 
AS WELL AS THE COMPUTER FILES, ON DISK, 
SHALL BE TURNED OVER TO THE ENGINEER 
FOR REVIEW. AFTER A CCEPTANCE OF THE AS 
BUlL T DOCUMENTS BY THE ENGINEER, THE 
CONTRACTOR SHALL MAKE ANY CORRECTIONS 
NECESSARY TO THE AS BUlL T DOCUMENTS 
FOR DISTRIBUTION TO THE ENGINEER. 

IT SHALL BE THE CONTRACTOR'S 
RESPONSIBILITY TO UPDA TE THE AS BUIL T 
DOCUMENTS TO INCLUDE ALL CHANGES 
BROUGHT FORTH TO THE PROJECT RESUL TING 
FROM BULLETINS, REQUEST FOR 
INFORMA TION (RFI'S), CHANGE ORDERS, ETC. 

INCLUDED WITH THE ABOVE SHALL BE A 
COMPLETE ORA WING LIST. 

THE AS BUIL T MICROSTA TION (LA TEST 
VERSION OF ODOT CADD STANDARDS) 
DOCUMENTS REQUIRED SHALL BE IN 
ADDITION TO OTHER REQUIREMENTS STA TED 
ELSEWHERE. 

SHOP ORA WING SUBMITTALS 

PREPARE AND SUBMIT SHOP ORA WINGS IN 
A CCORDANCE WITH THE REQUIREMENTS 
HEREINSPECIFIED, ALONG WITH THE SHOP 
DRA WING� PRODUCT DA TA AND SAMPLES IN 
THE MANNER DESCRIBED THEREIN MODIFIED 
AS NOTED HEREINAFTER. 

ALL SHOP ORA WINGS SHALL HA VE CLEARL Y 
MARKED THE APPROPRIA TE SPECIFICA TION 
NUMBER OF ORA WING DESIGNA TION, FOR 
IDENTIFICA TION OF THE SUBMITTAL 

SHOP ORA WING DA TA SHALL INCLUDE, BUT 
NOT BE LIMITED TO, THE FOLLOWING: 

MANUFA CTURER 'S MODEL AND CA TALOG 
DA TA. 

COMPLETE CONNECTION DIAGRAMS FOR ALL 
TRADES. 

DIMENSION� CAPA CITIES, RA TINGS, 
MA TERIALS, FINISHES, ETC. 

EACH SHOP ORA WING IS REQUIRED TO BEAR 
THE REVIEW STAMP OF EA CH CONTRA CTOR 
ASSOCIA TED WITH INSTALLING THE 
EQUIPMENT AND/OR PROCESSING THE 
DOCUMENT. 

1 . 08 WA TERPROOFING, FLASHING AND COUNTER-
FLASHING 

A .  ANY LEAKS DEVELOPED DUE TO 
CONTRACTOR'S WORK SHALL BE REPAIRED A T  
THE CONTRACTOR'S EXPENSE, TO ENGINEER 'S 
SA TISFA CTION. 

B. ALL WA TER PROOFING, FLASHING AND 
COUNTERFLASHING WORK SHALL BE 
PERFORMED IN A WORKMANLIKE MANNER TO 
ASSURE WEA THERPROOF INSTALLA TION. ANY 
LEAKS DEVELOPED DUE TO THIS 
CONTRACTOR'S WORK SHALL BE REPAIRED A T  
HIS EXPENSE, TO THE ENGINEER '5 
SA TISFA CTION. 

c. PIPES PASSING THROUGH SLABS SHALL HA VE 
THE SLEEVE EXTENDED ABO VE FLOORS AS 
HEREINAFTER SPECIFIED TO RETAIN ANY 
WA TER AND THE SPACE BETWEEN THE PIPE 
AND SLEEVE CAULKED WITH FIRE PROOF AND 
SMOKE PROOF MA TERIAL THE TOP SHALL BE 
SEALED WITH LEAD AND THE BOTTOM SHALL 
BE SEALED WITH MONOLASTIC CA ULKING 
COMPOUND. THE SPA CE BETWEEN THE 
OUTSIDE OF THE SLEEVE AND THE FLOOR 
SLAB SHALL BE CA ULKED WA TERTIGHT 
SUFFICIENTL Y  TO HOLD 2 INCHES OF 
STANDING WA TER. 

D. ALL FLASHING REQUIRED FOR PIPING 
PENETRA TIONS SHALL BE FORMED B Y  A SHEET 
COPPER PAN. 

1 . 09 MISCELLANEOUS IRON AND STEEL 

A .  ALL SUPPORTS SHALL BE CUT, ASSEMBLED, 
WELDED AND FINISHED BY SKILLED 
MECHANICS. WELDS SHALL BE GROUND 
SMOOTH. STANDS, BRACKETS AND 
FRAMEWORK SHALL BE PROPERL Y SIZED AND 
STRONGL Y CONSTRUCTED. 

B. MEASUREMENTS SHALL BE TAKEN ON THE JOB 
AND WORKED OUT TO SUIT ADJOINING AND 
CONNECTING WORK. ALL WORK SHALL BE 
PERFORMED B Y  EXPERIENCED METAL 
WORKING MECHANICS. MEMBERS SHALL BE 
STRAIGHT, TRUE, AND A CCURA TEL Y FITTED. 

c. DRILLING, CUffiNG AND FITTING SHALL BE 
DONE AS REQUIRED TO PROPERL Y INSTALL 
THE WORK AND ACCOMMODA TE THE WORK OF 
OTHER TRADES AS DIRECTED B Y  THEM. 

D. MEMBERS SHALL BE GENERALL Y WELDED 
EXCEPT THA T BOL TING MA Y BE USED FOR 
FIELD ASSEMBL Y WHERE WELDING WOULD BE 
IMPRA CTICAL 

E. ALL SHOP AND FIELD FABRICA TED IRON AND 
STEEL WORK SHALL BE CLEANED AND DRIED 
AND GIVEN A COA T OF RUST INHIBITING 
PAINT ON ALL SURFA CES AND IN ALL 
OPENINGS AND CREVICES. 

CJ 
_j • 

1.10 PIPE SLEEVES AND ESCUTCHEONS TO PREVENT VIBRA TION AND TO SECURE 
« >- � z ;;:: o >«  � 

PIPING IN PLA CE, AND SHALL BE SO 
o n_  
O o  O z  :r: 

A. WHERE PIPES PASS THROUGH ALL WALL THE ARRANGED AS TO PROVIDE FOR EXPANSION :::;: « 0 � Ld  .. 
PLUMBING CONTRA CTOR SHALL PROVIDE AND AND CONTRACTION. 6 � g §@  
SET INDIVIDUAL SLEEVES FOR EA CH PIPE AND ::?! d N :J  

ALL OTHER WORK UNDER HIS CHARGE, A S  c. MAXIMUM SPA CING OF HANGERS ON RUNS OF ���� « o ::::> _j 
NECESSARY FOR PASSAGE OF ALL PIPES. STEE( COPPER OR BRASS PIPING SHALL BE 

:r: S2 (.() U  

SLEEVES SHALL BE OF SUFFICIENT SIZE TO AS FOLLOWS: I PROVIDE 0 INCH AIR SPA CE AROUND THE 
PIPE PASSING THROUGH IT. ALL OPENINGS SCHEDULE -HANGER SPA CING IN FEET/PIPE 
SHALL BE SEALED, SMOKE PROOFED AND MA TERIAL "<]"' 

::::: 
MADE TIGHT. THE PLUMBING CONTRACTOR w co 
SHALL BE RESPONSIBLE FOR THE EXACT PIPE SIZE STEEL COPPER OR 

� 0  o '-.... co 
{INCHES) co I'-

LOCA TION OF SLEEVES PROVIDED UNDER BRASS 0 U1 c.D 
THIS CONTRA CT AND SHALL COORDINA TE ALL 4 12 10 D S2 

� z  r<l 
REQUIREMENTS FOR PIPING SLEEVES. Ill C) 

D. MAXIMUM SPA CING ON CAST IRON PIPE SHALL 
� 0 

B. ALL EXPOSED PIPING PENETRA TION OF BE 5' AND HANGERS SHALL BE PROVIDED A T 
WALLS, FLOORS, AND CEILINGS SHALL BE z z  != 

ALL CHANGES IN DIRECTION. HANGER RODS � 2  != 
FITTED WITH ESCUTCHEONS. :S t.:J  :r: 

TO SUPPORT PIPING FROM THE STRUCTURE 
OR SUPPLEMENTARY STEEL SHALL NOT 

1 . 11 IDENTIFICA TION OF MA TERIALS D 

EXCEED 4 '  IN TOTAL LENGTH. WHERE PIPE � co  :r: 
o u  <! 

SUPPOR T ASSEMBLIES EXCEED 4 ,  IN TOTAL � t/)  z 
A.  ALL  EQUIPMENT USED IN THE PLUMBING 

SYSTEMS SHALL HA VE A PERMANENTL Y 
LENGTH, THE CONTRACTOR SHALL FURNISH 

A TTA CHED NAMEPLA TE IDENTIFYING THE 
AND INSTALL FA CTOR Y FABRICA TED 
CHANNELS AND ASSOCIA TED ACCESSORIES 

MANUFA CTURER, SER VICE, SIZE, SERIAL 
AS APPROVED. 

NUMBER OR MODEL NUMBER, ETC. THE 
NAMEPLA TES SHALL BE KEPT CLEAN AND E. WHERE CODES HA VING JURISDICTION 
READABLE A T  ALL TIMES. REQUIRE CLOSER SPACING, THE HANGER L() 

SPACING SHALL BE AS REQUIRED BY CODE IN 
1.1... 

B. A LEGEND SHOWING THE SER VICE AND AN 0 
ARROW INDICA TING THE DIRECTION OF FLO W  

LIEU OF THE DISTANCES SPECIFIED HEREIN. N :::.::: 
SHALL BE APPLIED ON EA CH PIPE INSTALLED t- 0:: 

F. FRICTION CLAMPS SHALL BE INSTALLED A T  w <! 
BY THE CONTRACTOR. w 0... 

THE BASE OF ALL PLUMBING RISERS AND A T  :::I: w V> <::!" _j 
EA CH FLOOR. FRICTION CLAMPS SHALL NOT r<l f-

PART 2 - PRODUCTS (.!) � >-
BE SUPPORTED FROM OR REST ON FLOOR z ? __J  ....... t:: o:: 
SLEEVES. CLAMPS ON CONCEALED PIPING co , w  

2.01 DISCLAIMERS ::::!: 2 0 
SHALL NOT BE EXPOSED IN OCCUPIED SPA CE. :::::> <t Z 

__J :r: ::::l 

A. NO MA TERIALS USED IN THE PLUMBING a... • _j 
G. HANGERS FOR ALL HORIZONTAL CAST IRON o w 

SYSTEM SHALL CONTAIN ASBESTOS. V> z Z w z 
PIPING SHALL BE CLEVIS TYPE HANGERS. W ::::l t- (::J f-
THESE HANGERS SHALL BE SIZED TO PROVIDE 0 0 

B. PRODUCTS TO BE USED SHALL BE ,__. w z O:: _j 
SPECIFICALL Y APPROVED B Y  THE STA TE OF FOR INSULA TION PROTECTORS AS Cl) f-

__J >-
HEREINBEFORE SPECIFIED. < _j 

OHIO BOARD OF STA TE EXAMINERS AND 0::: ;:: w PLUMBERS AND GASFITTERS FOR USE IN 
HANGERS FOR UNCOVERED {UNINSULA TED} 

z J_, 
OHIO. H. w 

COPPER PIPING SHALL BE FA CTOR Y APPLIED (.!) 

PLASTIC COA TED STEEL BAND OR COPPER c. A T  THE REQUEST OF THE ENGINEER SUBMIT 
DOCUMENTA TION OF THIS PRODUCT PLA TED. 

APPROVAL FOR ANY AND/OR ALL PRODUCTS I. ALL VERTICAL DROPS AND RUNOUTS SHALL BE TO BE USED. 
SUPPORTED BY EXTENSION TYPE SPLIT RING 

2. 02 HANGERS AND SUPPORTS TYPE HANGERS. THESE HANGERS SHALL BE 
PLASTIC COA TED WHEN USED ON UNCOVERED 

A. ALL HANGERS, SUPPORTS, CLAMPS AND RODS COPPER TUBING. SUPPORTS ON INSULA TED 

SHALL BE CORROSION RESISTANT {STAINLESS PIPING SHALL BE SIZED TO FIT THE OUTSIDE ""' 
STEEL OR ELECTRO-GAL VANIZED). ALL DIAMETER OF THE PIPE INSULA TION. M co ... (0 
HANGERS SHALL BE UL LISTED. 0 C\1 

""" 
J. FIELD PAINTING OR SPRA YING OF HANGERS I co ... 

B. ALL PIPING SHALL BE SUPPORTED FROM THE IN LIEU OF PLASTIC COA TING WILL NOT BE "" 0 
ACCEPTED. 

I z 
BUILDING STRUCTURE B Y  MEANS OF � 
APPRO VED HANGERS AND SUPPOR TS. PIPING <( c 
SHALL BE SUPPOR TED TO MAINTAIN K. ALL HORIZONTAL PIPING SHALL BE :I: c.. 

REQUIRED GRADING AND SLOPING OF LINES, SUSPENDED FROM THE BUILDING BY MILD 
STEEL ROD CONNECTING THE PIPE HANGER 1 1 2  296  
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M. 

N. 

0. 

P. 

Q. 

R. 

s. 

T. 

1. 

TO INSERT� BEAM CLAMPSf ANGLE 
BRA CKETSf AND LA G SCREWS AS REQUIRED 
BY THE BUILDING CONSTRUCTION IN 
A CCORDANCE WITH THE FOLLOWING: 

ALL HANGERS ON INSULA TED LINES SHALL BE 
SIZED TO FIT THE OUTSIDE DIAMETER OF THE 
PIPE INSULA TION. PROVIDE PIPE COVERING 
PROTECTION SADDLES A T  ALL HANGERS ON 
THE INSULA TED LINES. 

REMOVE RUST FROM ALL FERROUS HANGER 
EQUIPMENT {HANGERS, RODS AND BOL TS} 
AND APPL Y ONE COA T OF RUST INHIBITOR 
WHICH DOES NOT CONTAIN LEAD 
IMMEDIA TEL Y AFTER ERECTION. 

ALL PIPING INSTALLED UNDER THIS SECTION 
OF THE SPECIFICA TION SHALL BE 
INDEPENDENTL Y  SUPPORTED FROM THE 
BUILDING STRUCTURE AND NOT FROM THE 
PIPING, DUCTWORK, OR CONDUIT OF OTHER 
TRADES. ALL SUPPLEMENTAR Y STEEL, 
INCLUDING FA CTOR Y FABRICA TED CHANNELS, 
REQUIRED TO MEET THE REQUIREMENTS 
SPECIFIED HEREIN, SHALL BE FURNISHED AND 
INSTALLED B Y  THE CONTRACTOR. 

ALL SUPPLEMENTAR Y STEEL, INCLUDING 
FACTOR Y FABRICA TED CHANNELS AND 
ASSOCIA TED A CCESSORIES THROUGHOUT 
THE PROJECT FOR THIS SECTION OF THE 
SPEC! FICA TIONS BOTH SUSPENDED AND 
FLOOR MOUNTED SHALL BE FURNISHED AND 
INSTALLED B Y  THE CONTRACTOR AND SHALL 
BE SUBJECT TO THE APPROVAL OF THE 
ENGINEER. 

HANGER ASSEMBLIES (HANGER, PLA TES, 
RODSf AND SCREWS) INSTALLED FOR 
CHROME PLA TED PIPING SHALL ALSO BE 
CHROME PLA TED. 

SAFETY STRAPS SHALL BE INSTALLED WITH 
ALL BEAM CLAMPS. 

THERMAL EXPANSION OF ALL PIPING SYSTEMS 
SHALL BE A CCOMMODA TED THROUGH THE 
OFFSETTING OF THE PIPING SYSTEM WHERE 
POSSIBLE AND NOT INSTALLING LONG 
STRAIGHT RUNS OF IN-LINE PIPING. 

PIPING SHALL BE SUPPORTED ON BOTH SIDES 
OF BUILDING EXPANSION JOINTS AND LISTED 
FLEXIBLE FITTINGS/FLEXIBLE CONNECTIONS 
USED TO ALLOW FOR THE MOVEMENT OF THE 
BUILDING AND STRUCTURE WITHOUT IMPACT 
TO THE PIPING SYSTEMS TRA VERSING THE 
JOINT. 

HANGER A TTA CHMENT 

THIS SECTION IS A PERFORMANCE 
SPEC! FICA TION. 

2. ALL ANCHORS SHALL BE ICC LISTED FOR 2. 03 
THEIR USE. 

A.  
3. ALL HANGERS SHALL BE SECURED BY 

APPROVED INSERTS OR EXPANSION SHIELDS 
WHEREVER POSSIBLE AND PRACTICABLEf 
SELF- TAPPING INSERTS/A TTACHMENTS ARE 
NOT ALLOWED. INSERTS AND SHIELDS SHALL 
BE UL LISTED. POWDER, EXPLOSIVE OR 
PRESSURE-DRIVEN INSER TS, OR POWDER, B. 

EXPLOSIVE OR PRESSURE-A CTUA TED 
INSTALLA TION EQUIPMENT SHALL NOT BE 
ALLOWED. 

4. POST-INSTALLED ANCHORS SHALL BE AS 
MANUFACTURED BY HIL TI, POWERS OR 
STRONGTIE. CONTACT THE MANUFA CTURER 
FOR PRODUCT RELA TED QUESTIONS. 

5. ANCHOR CAPA CITY USED IN DESIGN SHALL BE 
BASED ON THE TECHNICAL DA TA PUBLISHED 
BY THE MANUFACTURER OR SUCH OTHER 
METHOD AS APPROVED BY THE ENGINEER. 

6. INSTALL ANCHORS PER THE MANUFACTURER 
INSTRUCTION� AS INCLUDED IN THE ANCHOR 
PA CKAGING, AND PER THEIR ICC LISTING. 

7. THE CONTRACTOR SHALL ARRANGE AN 
ANCHOR MANUFACTURER 'S REPRESENTA TIVE 
STEEL AND CAST ROD DIAMETER 
IRON PIPE SIZE 

(INCHES) 
4 "-5" 5/8" 

TO PROVIDE ON SITE INSTALLA TION TRAINING 
FOR ALL OF THEIR ANCHORING PRODUCTS 
SPECIFIED. THE ENGINEER MUST RECEIVE 
DOCUMENTED CONFIRMA TION THA T ALL OF 
THE CONTRACTOR S PERSONNEL WHO 
INSTALL ANCHORS ARE TRAINED PRIOR TO 
THE COMMENCEMENT OF INSTALLING 
ANCHORS. 

8. ANCHOR CAPACITY IS DEPENDENT UPON 
SPACING BETWEEN ADJA CENT ANCHORS AND 
PROXIMITY OF ANCHORS TO EDGE OF 
CONCRETE. INSTALL ANCHORS IN 
ACCORDANCE WITH SPACING AND EDGE 
CLEARANCES COORDINA TED WITH THE 
HANGER MANUFA CTURER AND THE ENGINEER. 

9. REINFORCING BARS IN THE CONCRETE c. 
STRUCTURE MA Y CONFLICT WITH SPECIFIC 
ANCHOR LOCA TIONS. REINFORCING BARS 
SHALL NOT BE CUT UNDER ANY 
CIRCUMSTANCES. THE CONTRACTOR SHALL 
REVIEW THE DRA WINGS AND SHALL LOCA TE 
THE POSITION OF THE REINFORCING BARS A T  
THE LOCA TIONS OF THE CONCRETE ANCHOR� 
BY HIL T! FERROSCAN, GPR1 X-RA Y, CHIPPING 
OR OTHER MEANS. 2. 04 

u. ALL BELOW SLAB PIPING SHALL BE A.  
SUPPOR TED FROM THE SLAB ABO VE WITH 
STAINLESS STEEL HANGERS AND HARD WARE. 

CJ 
_j • 

DRAINA GE SPECIAL TIES FLAME AND SMOKE SPREAD RA TINGS OF ASTM 
« >- � z ;;:: o >«  � 

E84. o n_  
O o  O z  :r: 

CLEAN OUTS :::;: <( 0 � Ld  .. 
B. FURNISH DUCTILE IRON PIPE CONFORMING 6 � g §@  

1. CAST IRON SUPREME CLEANOUT TEE WITH TO ANSI/A WWA C151/A21 . 51 AND TO ::?! d N :J  
TAPERED THREADED PLUG, ROUND STAINLESS ANSI/A WWA C150/A21 . 50 FOR THICKNESS ���� « o ::::> _j 
STEEL A CCESS CO VER WITH SECURING DESIGN. FURNISH PIPE WITH A CEMENT 

:r: S2 (.() U  

SCREW. MORTAR LINING CONFORMING TO ANSI/A WWA I C1 04/A21. 4. FURNISH GASKETS CONFORMING 
DRAINS TO ANSI/A WWA FOR EA CH LENGTH OF PIPE 

AND SUITABLE FOR THE TYPE OF JOINT OF "<]"' 
1. GENERAL THE PIPE. SHIP GASKETS IN A SEPARA TE 

::::: w co 
CONTAINER. 

� 0  
A.  AREA DRAINS AND FLOOR DRAINS {AD AND 

o '-.... co co I'-0 U1 
FD) SHALL BE STAINLESS STEEL AND c.D 

FURNISH PUSH-ON JOINTS, MECHANICAL D S2 
INCLUDE ALL OPTIONS AND ACCESSORIES � z  r<l 

JOINTS, AND BOL TLESS RESTRAINED JOINTS Ill C) 
AS FOLLOWED OR AS REQUIRED BY THE 

CONFORMING TO ANSI/A WWA C1 11/A21 . 1 1. � 0 
INSTALLA TION CONDITIONS. THE AREA 

FOR RESTRAINED JOINTS, ENSURE THA T THE 
DRAIN SHALL BE INSTALLED IN STAINLESS RESTRAINT IS A DESIGN APPROVED B Y  THE z z  != � 2  != STEEL ENCLOSURE. THE FLOOR DRAIN OWNER OF THE UTILITY AND PROVIDES A :S t.:J  :r: 
SHALL BE INSTALLED IN CONCRETE SLAB. POSITIVE LOCK DESIGNED TO PREVENT JOINT 

SEPARA TION. STEEL LOCKING SEGMENTS 
D 

B. INSTALLA TION CONDITION TO BE � co  :r: 
MOLDED INTO A GASKET TO GRIP THE PIPE DO 

o u  <! 
ANTICIPA TED INCLUDE, BUT ARE NOT � t/)  z 

NECESSARIL Y LIMITED TO; NOT MEET THE REQUIREMENTS FOR THIS 
JOINT. 

{1) SQUARE OR ROUND TOPS 
MANUFA CTURE FITTINGS FOR DUCTILE IRON 

(2) ADJUSTABLE GRA TES PIPE A CCORDING TO ANSI/A WWA 
C110/A21 . 1 0  OR ANSI/A WWA C153/A21. 53, 

{3) LIGHT DUTY, MEDIUM DUTY AND AND ANSI/A WWA C11 1/A21. 11 .  L() 
HEA VY DUTY GRA TES LL... 

2. 05 VIBRA TION ISOLA TION 0 
(4) SOLID GRA TES 1'0 :::.::: 

A .  THE WORK UNDER THIS SECTION SHALL 1- 0:: w <! 
(5) HINGED GRA TES INCLUDE THE FURNISHING AND INSTALLA TION w 0.. 

:::r:: w 
OF ALL EQUIPMEN0 APPLIANCES, MA TERIALS, (/) <::r ...J 

(6) OBLIQUE GRA TES r<l f-
TOOLS, LABOR AND THE PERFORMING OF ALL (.!) � >-z ? ....J 

(7) FUNNELS OPERA TIONS NECESSAR Y  FOR THE COMPLETE m t:: o:: , w  
EXECUTION OF THE INSTALLA TION OF NOISE � 2 0 => <t Z 

(B) SOLID OR PER FORA TED EXTENSIONS AND VIBRA TION ISOLA TION DEVICES AND/OR _J :r: ::::l 
a.. • ...J 

SYSTEMS AS MA Y BE SPECIFIED UNDER THE o w 
(/) z Z 

(9) SEDIMENT BUCKETS EQUIPMENT SPECIFICA TIONS ELSEWHERE w z 
1-

W ::::l 
CONTAINED IN THIS SECTIONf AS MA Y BE 

(::J f-0 0 ...... w 
(1 0) UNDER DECK CLAMPS SCHEDULED ON THE ORA WINGS AND AS z O:: ...J 

Cl) f-
SPECIFIED HEREINf INCLUDING BUT NOT _J >-

< ...J 
{11} FLASHING CLAMPS NECESSARIL Y LIMITED TO THE FOLLOWING: et:: ;:: w z J_, 
(12) INSIDE CAULK, NO-HUB OR THREADED w 

1. ALL PIPING OVER 1 INCH DIAMETER SHALL BE (.!) 
OUTLETS ISOLA TED FROM THE BUILDING STRUCTURE 

BY MEANS OF NOISE AND VIBRA TION (13) VER TICAL EXPANSION JOINTS 
ISOLA TION HANGERS. 

DRAINS CONNECTED TO STORM SYSTEMS1 
WHENEVER CONNECTED BELOW THE HIGHEST 2. PIPING PENETRA TIONS THROUGH FLOORS AND 

DRAIN IN THE BUILDING, SHALL BE PROVIDED WALLS SHALL NOT BE RIGIDL Y CONNECTED 

WITH A MEANS OF PREVENTING BACKFLOW OF TO THE BUILDING STRUCTURE. PROVIDE 

WA TER FROM THE UPPER LEVEL, EITHER SLEEVES WITH CLEARANCES AROUND THE 

INTEGRAL TO THE DRAINS, OR A PIPE FITTING OUTSIDE, AS RECOMMENDED BY THE 
VIBRA TION MA TERIALS MANUFA CTURER. ALL """ 

(BACK WA TER VAL VE) SUITABLE FOR THE M co 
SUCH PENETRA TIONS SHALL BE SMOKE AND (0 

INSTALLA TION CONDITIONS. ... C\1 
FIRESTOPPED IN AN APPROVED MANNER AS 0 """' 

I co 
HEREINBEFORE SPECIFIED. ... 

PIPE MA TERIALS "" 0 
I z 

PIPING AND FITTINGS LOCA TED IN AIR 3. GENERALL Y, ISOLA TION FACILITIES SHALL BE � 
<( c 

PLENUMS SHALL BE SMOKE-PROOF AND NON- DESIGNED TO LIMIT EQUIPMENT ROOM FLOOR :I: c.. 
COMBUSTIBLE, IN COMPLIANCE WITH THE OR ROOF LOADING TO A MAXIMUM OF 50 

POUNDS PER SQUARE FOOT AND VIBRA TION 
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ISOLA TORS SHALL BE CAREFULL Y  AND 
SPECIFJCALL Y SELECTED FOR EACH PIECE OF 
EQUIPMENT. 

4. PIPING FOUND TO HA VE AIR HAMMER OR 
OTHER OBJECTIONABLE VIBRA TION OR NOISE 
WHICH CANNOT BE ELIMINA TED B Y  PROPER 
GRADING OR OTHER NA TURAL MEANS SHALL 
BE BRA CED, TRAPPED, HUNG WITH VIBRA TION 
ISOLA TING HANGERS, EQUIPPED WITH AIR 
CHAMBERS OR MECHANICAL SHOCK 
ABSORBERS, FLEXIBLE PIPE CONNECTORS OR 
OTHERWISE SILENCED USING MEANS AS 
APPROVED BY THE ENGINEER. 

5. THE VIBRA TION MA TERIALS MANUFA CTURER 
SHALL BE RESPONSIBLE FOR THE PROPER 
SELECTION OF ALL ISOLA TION MA TERIALS, 
INCLUDING SELECTION OF SPRING RA TES TO 
A CCOMPLISH THE SPECIFIED MINIMUM STA TIC 
DEFLECTIONS FOR SPRING AND PAD TYPE 
ISOLA TORS, BASED ON WEIGHT 
DISTRIBUTION AND LOCA TION OF EQUIPMENT. 

B. MA TERIALS 

1. THE USE OF NON-PERMANENT MA TERIALS 
SUCH AS CORK, RUBBER, WOOD PULP 
PRODUCTS OR THERMAL TYPE FIBERGLASS 
WILL NOT BE ACCEPTABLE. 

2. THE ISOLA TION MA TERIALS, UNLESS 
OTHERWISE SPECIFIED, SHALL BE THE 
STANDARD PRODUCTS OF MASON 
INDUSTRIES, VIBRA TION ELIMINA TOR 
COMPANY, CONSOLIDA TED KINETICS 
CORPORA TION, KORFUND D YNAMICS 
CORPORA TION, OR APPROVED EQUAL 
PROVIDE MINIMUM 4 "  THICK REINFORCED 
CONCRETE PADS BENEA TH ALL FLOOR 
MOUNTED AND VIBRA TION ISOLA TED 
EQUIPMENT. 

3. VIBRA TION HANGERS FOR PIPING SHALL 
CONTAIN A STEEL SPRING AND 0. 3 INCH 
DEFLECTION NEOPRENE ELEMENT IN SERIES. 
THE NEOPRENE ELEMENT SHALL BE MOLDED 
WITH A ROD ISOLA TION BUSHING THA T 
PASSES THROUGH THE HANGER BOX. SPRING 
DIAMETERS AND HANGER BOX LOWER HOLE 
SIZES SHALL BE LARGE ENOUGH TO PERMIT 
THE HANGER ROD TO SWING THROUGH A 30 
DEGREE ARC BEFORE CONTA CTING THE HOLE 
AND SHORT CIRCUITING THE SPRING. 
SPRINGS SHALL HA VE A MINIMUM 
ADDITIONAL TRA VEL TO SOLID, EQUAL TO 
50% OF THE RA TE DEFLECTION. SUBMITTALS 
SHALL INCLUDE A SCALE DRA WING OF THE 
HANGER SHOWING THE 30 DEGREE 
CAPABILITY. HANGERS SHALL BE TYPE JON AS 
MANUFA CTURED B V  MASON INDUSTRIES OR 
APPRO VED EQUAL. 

2.06 BRACING FOR HIGH PRESSURE IN THE 
PLENUM 

A .  THE CONTRACTOR SHALL PROVIDE ALL 
NECESSARY DESIGN AND MA TERIALS FOR 
BRACING AND PROTECTION OF PIPING AND 
DEVICES AGAINST DAMAGE WHERE SUBJECT 
TO PRESSURE AS REQUIRED FOR THE ENTIRE 
PLUMBING SYSTEMS ON THE ROOF. DESIGN 
SHALL BE SUBMITTED BEFORE INSTALLA TION 
OF WIND BRACING. ALL RESTRAINT DEVICES 
SHALL BE THE PRODUCT OF A SINGLE 
MANUFACTURER. PRODUCTS OF OTHER 
MANUFA CTURERS ARE ACCEPTABLE PRO VIDED 
THEIR SYSTEMS STRICTL Y COMPLY WITH THIS 
SECTION OF THE SPECIFICA TIONS. PROVIDE 
ISOLA TION MA TERIALS AND RESTRAINTS 
COMPLETE AND AS MANUFA CTURED BY MASON 
INDUSTRIES, TOLCO OR APPROVED EQUAL. 

B. ALL RAILS ARE TO BE BOL TED OR WELDED TO 
THE BUILDING STEEL OR CONCRETE DECK 
AND SHALL BE WIND RESTRAINED FOR 120 
MPH WIND LOADS. 

1. ROOFTOP SUPPORT STRUCTURES AS 
MANUFACTURED BY MIRO INDUSTRIE� OR 
APPROVED EQUAL, SHALL BE AN ACCEPTABLE 
PRODUCT FOR SEISMIC SUPPOR TS. 

c. SCOPE 

1. THE WORK UNDER THIS SECTION SHALL 
INCLUDE THE DESIGN, FURNISHING AND 
INSTALLA TION OF ALL BRA CING DEVICES AND 
SYSTEMS AS REQUIRED FOR THE PLUMBING 
SYSTEM INCLUDING, BUT NOT NECESSARIL Y 
LIMITED TO, THE FOLLOWING: 

A. ALL PLUMBING SYSTEM PIPING AS 
REQUIRED. 

B. PIPING PENETRA TIONS THROUGH CEILINGS 
AND WALLS. 

C. SLEEVES WITH CLEARANCES AROUND THE 
OUTSIDE, AS RECOMMENDED. 

D. CERTIFICA TION OF WIND BRACING 
DESIGNS. 

D. SUBMIT TEN {1 0) COPIES OF DESCRIPTIVE 
DA TA FOR ALL PRODUCTS AND MA TERIALS, 
INCLUDING THE FOLLOWING: 

1 .  CA TALOG CUTS AND DA TA SHEETS FOR THE 
SPECIFIC ISOLA TORS, BRA CES AND ALL 
OTHER ITEMS TO BE UTILIZED. 

2. DETAILS OF METHODS OF SLEEVING, SMOKE 
PROOFING AND ISOLA TION FOR PIPES 
PENETRA TING WALLS AND SLABS. 

3. SPECIFIC DETAILS OF WIND BRACING AND 
ANCHORS, INCLUDING NUMBER, SIZE AND 
LOCA TIONS FOR EACH PIECE OF EQUIPMENT. 

CJ 
_j • 

4. CALCULA TIONS TO SUPPOR T WIND BRACING 2.09 FINAL INSPECTION 
« >- � z ;;:: o >«  � 

DESIGNS. o n_  
O o  

A .  WHEN ALL PLUMBING WORK ON THE PROJECT 
O z  :r: :::;: <( 0 � Ld  .. 

5. ALL CALCULA TION� DETAILS AND OTHER HAS BEEN COMPLETED AND IS READ Y FOR 6 � g §@  
SUBMITTAL MA TERIALS SHALL BE SEALED AND FINAL INSPECTION, SUCH AN INSPECTION ::?! d N :J  
SIGNED BY AN ENGINEER REGISTERED IN THE SHALL BE MADE. A T  THIS TIME, AND IN ���� « o ::::> _j 
STA TE OF OHIO AND QUALIFIED TO PERFORM ADDITION TO ALL OTHER REQUIREMENTS IN 

:r: S2 (.() U  

WIND BRA CING DESIGN CALCULA TIONS. THE CONTRACT DOCUMENTS, THE I CONTRACTOR, SHALL DEMONSTRA TE THA T 
6. A WIND BRACING DESIGN LIABILITY THE REQUIREMENTS OF THESE 

INSURANCE CERTIFICA TE THA T MUST SPEC/FICA TIONS HA VE BEEN MET TO THE "<]"" 
A CCOMPANY ALL SUBMITTALS. ENGINEER 'S SA TISFACTION. 

::::: w co � 0  o '-.... co 
E. CODE AND STANDARDS REQUIREMENTS SHALL co I'-

2. 10 TESTING OF PIPING SYSTEMS 0 U1 
INCLUDE, BUT NOT BE LIMITED TO: c.D 

D S2 
A .  GENERAL 

� z  r<l Ill C) 
1. APPLICABLE BOCA -NBC, MSBC WITH ANY � 0 

ADDITIONAL STA TE OR LOCAL 1.  ALL PIPING SYSTEMS SHALL BE SUBJECTED TO 
REQUIREMENTS. TESTING WA TER AS NOTED AND SHALL HOLD z z  != � 2  != 

TIGHT A T  THE PRESSURE HEAD STA TED FOR :S t.:J  :r: 
2. NFPA 99 AND OTHER APPLICABLE NFPA THE TIME INTER VAL REQUIRED WITHOUT 

STANDARDS. ADDING AIR OR WA TER. WHILE ANY SYSTEM D � co  :r: 
IS BEING TESTED, REQUIRED HEAD OR o u  <! 

3. ALL STA TE AND LOCAL CODES. � t/)  z 
PRESSURE SHALL BE MAINTAINED UNTIL ALL 

F. MANUFA CTURERS WORKING IN THIS SECTION JOINTS ARE INSPECTED. 

MUST PROVIDE A BRA CJNG DESIGN LIABILITY 
INSURANCE CERTIFICA TE AND CERTIFY THEIR 2. ANY POINTS OF THE DRAINAGE SYSTEMS TO 

ABILITY TO PROVIDE ENGINEERING AND BE TESTED WITH AIR INSTEAD OF WA TER 

DESIGN AS REQUIRED BY THIS SECTION. THIS SHALL BE MADE BY A TTA CHING AN AIR 

CERTIFICA TE SHALL BE SUBMITTED TO THE COMPRESSOR TESTING APPARA TUS TO ANY L() 

ENGINEER FOR REVIEW PRIOR TO ANY SUITABLE OPENING AND AFTER CLOSING ALL I.J.... 
OTHER INLETS OR OUTLETS, FORCING AIR 0 

SUBMITTALS. 
INTO THE SYSTEMS UNTIL THERE IS A v 

1-
:::.::: 

2.07 INSTALLA TION UNIFORM GA UGE PRESSURE OF 5 PSI OR 0:: w <! 
SUFFICIENT TO BALANCE A COLUMN OF w 0... 

:::r:: w 
A. GENERAL MERCUR Y 10"  HIGH. THIS PRESSURE SHALL BE (/) <::r _j 

r<l f-
HELD WITHOUT THE INTRODUCTION OF (.!) � >-z ? _J  

1. THIS SECTION COVERS PAR TICULAR ADDITIONAL AIR FOR A PERIOD OF A T  LEAST m t:: o:: , w  
INSTALLA TION METHODS AND REQUIREMENTS 15 MINUTES. :::.:!: 2 0 ::::> <t Z 
PECULIAR TO CERTAIN ITEMS AND CLASSES __J :r: ::::l 

3. ALL TESTS SHALL BE WITNESSED BY THE a.. • _j 
OR MA TERIAL AND EQUIPMENT. o w 

ENGINEER, WITH 48-HOUR NOTICE GIVEN (/) z Z w z 
W ::::l 

2. THE CONTRA CTOR SHALL OBTAIN DETAILED THESE A UTHORITIES. 1- (::J f-0 0 
,__. w 

INFORMA TION FROM THE MANUFA CTURERS OF z O:: _j 
4. ALL TESTING REPORTS SHALL BE SUBMITTED Cl) f-

EQUIPMENT AS TO PROPER METHODS OF __J >-
FOR RECORD AND FOR REVIEW AS A PART OF < _j 

INSTALLA TION. 0::: ;:: 
THE SUBMITTAL PROCESS. UJ z J_, 

3. ALL MISCELLANEOUS HARDWARE AND w 
(.!) 

SUPPORT ACCESSORIES, INCLUDING SUPPORT B. STORM WA TER SYSTEMS: 

RODS, NUTS, BOL TS, SCREWS AND OTHER 
SUCH ITEMS, SHALL BE OF A GAL VANIZED OR 1 .  WA TER TEST SHALL BE APPLIED TO THESE 

DRAINAGE SYSTEMS EITHER IN THEIR CADMIUM PLA TED FINISH OR OF ANOTHER 
APPRO VED RUST-INHIBITING COA TING. ENTIRETY OR IN SECTIONS AS REQUIRED, 

AFTER PIPING HAS BEEN INSTALLED. IF 

2. 08 MA TERIALS AND WORKMANSHIP APPLIED TO THE ENTIRE SYSTEM, ALL 
OPENINGS IN THE PIPING SYSTEM SHALL BE 

A .  ALL MA TERIALS AND EQUIPMENT SHALL BE TIGHTL Y CLOSED, EXCEPT THE HIGHEST 
NEW AND UNUSED AND SHALL MEET OPENING, AND THE SYSTEM FILLED WITH ""' 
REQUIREMENTS OF THE LA TEST STANDARDS WA TER TO POINT OF OVERFLOW. IF THE M co (0 

SYSTEM IS TESTED IN SECTIONS, EACH 
... C\1 OF NEMA, UL, ANSI AND ASTM. EQUIPMENT 0 """ 

SHALL HA VE COMPONENTS REQUIRED OR OPENING SHALL BE TIGHTL Y  CLOSED EXCEPT I co ... 
RECOMMENDED B Y  OSHA, APPLICABLE NFPA THE HIGHEST OPENING IN THE SECTION "" 0 

I z 
DOCUMENTS AND SHALL BE UL LISTED AND UNDER TEST, AND EA CH SECTION SHALL BE � 
LABELED. FILLED WITH WA TER BUT NO SECTION SHALL <( c 

BE TESTED WITH LESS THAN A 10'  HEAD OF :I: c.. 

WA TER. IN TESTING SUCCESSIVE SECTIONS 
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A T  LEAST THE UPPER 10'  OF THE NEXT 
PRECEDING SECTION SHALL BE TESTED SO 
THA T NO JOINT OF PIPING IN THE BUILDING, 
EXCEPT THE UPPERMOST 1 0 '  OF THE SYSTEM, D. 
SHALL BE SUBMITTED TO A TEST OF LESS 
THAN A 1 0' HEAD OF WA TER. THE WA TER 
SHALL BE KEPT IN THE SYSTEM FOR A T  LEAST 
15 MINUTES BEFORE INSPECTION STARTS/ 
THE SYSTEM SHALL THEN BE MADE TIGHT A T  2. 13 

ALL POINTS. 
A .  

2. 11 IDENTIFICA TION OF MA TERIALS 

A.  BEFORE NAMEPLA TES AND MARKERS ARE 
APPLIED, THE EQUIPMENT AND PIPING SHALL 
BE CLEANED AND PAINTED. 

B. NAME PLA TE SHALL BE MADE OF BLACK 
SURFACE, WHITE CORE LAMINA TED BAKELITE 
WITH 1 '' HIGH INDENTED LETTERS. B. 
NAMEPLA TES SHALL BE MINIMUM 5" LONG BY 
3'' WIDE AND BEAR THE EQUIPMENT NAME AS 
DESIGNA TED IN THE SPECIFICA TIONS. 
NAMEPLA TES SHALL BE AS FABRICA TED BY 
SETON NAMEPLA TE CO., A TLANTIC 
ENGRA VING CO., W. H.  BRAD Y  CO., OR 
APPROVED EQUAL. A TTACH WITH SCREWS OR 
RIVETS ONL Y. 

c. 
c. A LEGEND SHOWING THE SER VICE AND AN 

ARROW INDICA TING THE DIRECTION OF FLOW 
SHALL BE APPLIED ON EA CH PIPE INSTALLED 
BY THE CONTRACTOR. 

D. THE PIPING OF EA CH SYSTEM SHALL BE 
IDENTIFIED IN THE FOLLOWING LOCA TIONS D. 
AND WHERE DIRECTED BY THE ENGINEER. 

1.  PIPE MAINS AND BRANCHES - EVER Y 15'-0: E. 

2. EACH WALL PENETRA TION (BOTH SIDES). 

3. EACH RISER INCLUDING BRANCH RISERS 
FROM MAINS. 

4. A T  EACH CHANGE OF DIRECTION. 

5. NEAR EA CH A CCESS PANEL. 2. 14 

2. 12 STORM PIPING A .  

A .  PIPES SHALL BE PLUMB AND PARALLEL TO 
BUILDING WALLS, BEAMS, AND COLUMNS. ALL 
HORIZONTAL LINES ARE TO BE EVENL Y 
PITCHED AND PROPERL Y SECURED WITH IRON 
OR STEEL HANGERS. A PITCH OF Y4 " PER 
LINEAR FOOT SHALL BE MAINTAINED ON ALL 
CONDUCTOR LINES, WHEREVER POSSIBLE. 

B. THREADED JOINTS SHALL BE NA TIONAL PIPE 
THREAD WITH PIPE THREAD COMPOUND 
APPLIED TO THE MALE THREADS. 

c. PIPING IS TO BE RUN STRAIGHT AND PLUMB 
AND ALL OFFSETS SHALL BE MADE A T  AN 
ANGLE OF NOT LESS THAN 45 DEGREES AND 

CJ 
_j • 

ALL THREADED JOINTS SHALL BE AS 
« >- � z ;;:: o >«  � 

SPECIFIED ABOVE. o n_ 
O o O z :r: 
:::;: « 0 � Ld  .. 

CAREFULL Y LA YOUT THE WORK IN ADVANCE 6 � g §@  
SO THA T THE PIPES WILL PASS THROUGH THE ::?! d N :J  
OPENING AND PERMIT THE PROPER PITCH TO ���� « o ::::> _j 
THE PIPELINES. :r: S2 (.() U  I CLEANOUTS 

PRO VIDE AND CONNECT CLEANOUTS WITH "<]""" 
BRASS CAPS AND SCREWS SAME SIZE AS PIPE ::::: w co 
UP TO 4 "  AND NOT LESS THAN 4 "  FOR LARGER � 0  o '-.... co 
PIPING A T  THE ENDS OF ALL BRANCHES ON 

co I'-0 U1 c.D 
STORM PIPING, AND IN SUCH OTHER D S2 

� z  r<l 
PORTIONS OF THE PIPING WHERE RUN IS Ill C) 

OVER 50 FEET. UNDER FLOOR CLEANOUTS 
� 0 

SHALL BE INSTALLED AS DETAILED. 
z z  != � 2  != 

CLEANOUTS SHALL BE INSTALLED AND :S t.:J  :r: 

SPACED IN THE PIPING SYSTEMS PER CODE. 
CLEANOUT SHALL BE INSTALLED A T  ALL D � co  :r: 
CHANGES OF DIRECTION GREA TER THAN 45 o u  <! 

� t/)  z 
DEGREES AND A T  ALL CHANGES IN DIRECTION 
WHERE THE TOTAL SUM OF FITTINGS TO MAKE 
THE CHANGE IN DIRECTION IS GREA TER THAN 
45 DEGREES. 

WHERE STA CKS ENTER DRAINS NEAR WALLS 
OR PIERS CAUSING DIFFICUL T A CCESS TO LO 
END CLEANOUT� THERE SHALL BE A 1..1... 
VERTICAL CLEANOUT ON THE STACK JUST 0 

ABOVE THE FLOOR WITH A 1/4 BEND A T  THE LO :::.::: 
FOOT OF THE STACK. 1- 0:: 

w <! 
w 0.. 
:::r:: w 

BRASS CLEANOUTS SHALL BE SOLID NUT V> <::r _j 
r<l f-

CONSTRUCTION. (.!) � >-
z ? _J  ...... t:: o:: co , w  

CLEANOUTS SHALL BE PROVIDED A T  THE BASE ::E 2 0 
OF ALL STACKS AND A T  ALL CHANGES OF :::::> <t Z __J :r: ::::l 
DIRECTION IN THE DRAINA GE PIPING SYSTEM a.. • _j o w 
PER CODE. CLEANOUTS SHALL BE NO MORE 

V> z Z 
w z 
1-

W ::::l 
THAN 50' APART ON PIPING 4 "  AND SMALLER (::J f-

0 0 ...... w 
AND NO MORE THAN 1 00' APART ON PIPING z O:: _j Cl) f-
LARGER THAN 4': __J >-

<( _j 
0::: ;:: w 

MEASUREMENT AND PA YMENT: z J_, 
w 
(.!) 

THE DEPAR TMENT WILL MEASURE THE 
QUANTITY OF PLUMBING ON A LUMP SUM 
BASIS. THE PRICE PAID SHALL INCLUDE ALL 
NECESSAR Y  LABOR, MA TERIAL, TOOLS, AND 
EQUIPMENT TO COMPLETE THE WORK. 

""' M co 
... (0 C\1 0 """' I co ... 
"" 0 I z � 
<( c 
:I: c.. 
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ITEM 690 - SPECIAL - MISC: HEA TING VENTI LA TJON 
AND AIR CONDITIONING 

PART 1 - GENERAL 

1. 01 SUMMARY 

DESCRIPTION: 

THIS WORK SHALL INCLUDE FURNISHING AND 
INSTALLING HEA TING, VENTILA TION, AND AIR 
CONDITIONING SYSTEM(S) AS SHOWN IN THE 
PLANS AND HEREIN SPECIFIED, AND A T  THE 
DIRECTION OF THE ENGINEER. INCLUDED ARE 
INCIDENTAL LA YOUT, ENGINEERING, AND 
DESIGN AS REQUIRED TO COMPLETE THE 
WORK. 

SUBMITTALS: 

MAKE NECESSAR Y  SUBMITTALS PER SECTION 
501 OF THE CONSTRUCTION AND MA TERIALS 
SPEC/FICA TIONS. 

1. 02 SCOPE 

A.  PERFORM WORK AND PROVIDE MA TERIAL AND 
EQUIPMENT AS SHOWN ON ORA WINGS AND 
AS SPECIFIED. 

B. WORK SHALL INCLUDE, BUT SHALL NOT BE 
LIMITED TO, THE FOLLOWING: 

1. INSTALLA TION OF NEW INLINE FAN, DUCT, 
GRILLE� THERMOSTA T, HUMIDISTA T, VOLUME 
DAMPERS, FIRE SMOKE DAMPERS, ELECTRIC 
UNIT HEA TERS. HEA T PUMP, AUTOMA TIC 
DAMPERS, INSULA TION AND START TEST AND 
BALANCE OF SYSTEMS. 

2. ALL CUTTING, PA TCHING, RIGGING, PRIME 
PAINTING, BALANCING, ELECTRICAL CONTROL 
WIRING AND ALL OTHER WORK ASSOCIA TED 
WITH A COMPLETE AND WORKING SYSTEM. 

3. DUCT EXTERNAL INSULA TION AND INTERNAL 
DUCT LINING AS WELL AS INSULA TED FLEX 
DUCT AS REQUIRED. 

4. AUTOMA TIC TEMPERA TURE/HUMIDITY 
CONTROLS. WORK NOT INCLUDED IS LIMITED 
TO THE FOLLOWING: 

A. POWER WIRING. 

B. FINISHED PAINTING. 

C. MISCELLANEOUS STEEL FOR EQUIPMENT 
SUPPORT OR ROOF FRAMING. 

1. 03 CONTRACT DOCUMENTS 

A. DRA WINGS ARE DIA GRAMMA TIC. THEY ARE 
NOT INTENDED TO BE ABSOLUTEL Y PRECISE; 
OR TO SHOW EVER Y OFFSET, FITTING, AND 
COMPONENT. THE CONTRACTOR SHALL 
PROVIDE ALL OTHER COMPONENTS AND 
MA TERIALS NECESSAR Y  TO MAKE THE 

SYSTEMS FULL Y COMPLETE AND 
OPERA TIONAL. 

1. 04 CODES, STANDARDS, A UTHORITIES AND 
PERMITS 

A.  PERFORM WORK STRICTL Y AS REQUIRED BY 
RULES, REGULA TIONS, STANDARDS, CODES, 
ORDINANCES, AND LA WS OF LOCAL, STA TE, 
AND FEDERAL GOVERNMENTS, AND OTHER 
AUTHORITIES THA T HA VE LEGAL 
JURISDICTION OVER THE SITE, AS WELL AS 
THE REQUIREMENTS OF THE LANDLORD. 

B. MOST RECENT EDITIONS OF APPLICABLE 
SPECIFICA TIONS AND PUBLICA TIONS OF THE 
FOLLOWING ORGANIZA T!ONS FORM PART OF 
CONTRACT DOCUMENTS: 

1. LOCAL, STA TE AND COUNTY BUILDING, 
PLUMBING, MECHANICAL, ELECTRICAL, FIRE 
AND HEALTH DEPARTMENT CODES. 

2. NA TIONAL FIRE PROTECTION ASSOCIA TION 
(NFPA). 

3. OCCUPA TIONAL SAFETY AND HEAL TH ACT 
(OSHA). 

4. AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS (ASME). 

5. NA TIONAL ELECTRIC MANUFA CTURERS 
ASSOCIA TION (NEMA). 

6. AMERICAN SOCIETY FOR TESTING AND 
MA TERIALS {ASTM}. 

7. AMERICAN SOCIETY FOR HEA TING, 
REFRIGERA TING AND AIR CONDITIONING 
ENGINEERS {ASHRAE). 

8. SHEET METAL AND AIR CONDITIONING 
CONTRACTORS NA TIONAL ASSOCIA TION 
{SMACNA). 

9. INTERNA TIONAL CODE COUNCIL {ICC) 

10. B. O. C.A. 

11 .  NFPA 502. 

1. 05 RECORD DRA WINGS 

A. AS WORK PROGRESSES AND FOR DURA TION 
OF CONTRA CT, MAINTAIN COMPLETE AND 
SEPARA TE SET OF PRINTS OF CONTRACT 
DRA WINGS A T  JOB SITE A T  ALL TIME. 
RECORD WORK CONTRA CT ORA WINGS A T  JOB 
SITE A T  ALL TIME. RECORD WORK 
DRA WINGS. 

B. A T  COMPLETION OF WORK PREPARE A 
COMPLETE SET OF RECORD DRA WINGS, 
SHOWING ALL SYSTEMS AS ACTUALL Y 
INSTALLED. 

CJ 
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2. 0 PCF DENSITY. DUCTWORK EXPOSED TO 
« >- � c. THE A CCURACY OF THE RECORD ORA WINGS IS z ;;:: o >«  � 

THE SOLE RESPONSIBILITY OF THE OUTSIDE WEA THER SHALL NOT HA VE o n_  
O o  O z  :r: 

CONTRACTOR, AND SHALL BE CONSIDERED AS INSULA TION. :::;: <( 0 � Ld  .. 
REQUIRED TO ALLOW FINAL PA YMENT. t- > o o O w 0 z  

1 .  INSULA TION SHALL BE ADHERED TO THE DUCT ::?! d N :J  

1 .06 SUBMITTALS WITH FOSTER NO. 81 -13 OR MINNESOTA ���� « o ::::> _j 
MINING EC1329, OR APPROVED NO. 81 -13 OR 

:r: S2 (.() U  

A .  SUBMITTAL REQUIREMENTS: MINNESOTA MINING EC1329, OR APPROVED I EQUAL, ADHESIVE APPLIED IN SIX (6) INCH 
1. COORDINA TE SUBMITTAL PACKA GE� REVIEW WIDE STRIPS TWEL VE (12) INCHES ON 

FOR COMPLIANCE WITH CONTRA CT CENTER. BUTT ALL EDGES OF THE "<]""" 
DOCUMENTS AND SUBMIT TO PROJECT INSULA TION AND SEAL ALL JOINTS OF VAPOR 

::::: w co � 0  ENGINEER FOR REVIEW. SEAL MEMBRANE WITH TAPE OF SAME o '-.... co co I'-
MA TERIAL AS THE MEMBRANE; APPL Y TAPE 0 U1 c.D 

2. THE MECHANICAL DESIGN IS BASED ON THE WITH ADHESIVE AS SPECIFIED ABOVE TO D S2 
MANUFA CTURER PRODUCT DA TA PA CKA GE � z  r<l 

PROVIDE A CONTINUOUS VAPOR SEAL. SEAL Ill C) 
WHEN SAMPLES ARE REQUIRED, SUBMIT ONE. ALL HOLES FOR STICK CLIPS WITH TAPE AND 

� 0 
A CCEPTABLE MANUFA CTURERS: 

ADHESIVE AS SPECIFIED ABOVE TO PROVIDE 
B. 

CONTINUOUS VAPOR SEAL 
z z  != � 2  LL :S t.:J  2 

1. OTHER MANUFA CTURERS ARE A CCEPTABLE IF 
2. 02 SLEEVES AND PENETRA TIONS 

THEIR PRODUCTS MEET ALL THE D � co  :r: 
REQUIREMENTS OF THE SPEC! FICA TION AND A.  DUCT SLEEVES AND OPENINGS: o u  <! 

� t/)  z 
HA VE PERFORMANCE AND CONSTRUCTION 
FEA TURES AND DELIVER Y CAPABILITIES 1. SLEEVES THROUGH FIRE-RA TED 
LISTED IN THE SCHEDULE OR SHOWN ON THE CONSTRUCTION AND THROUGH SMOKE 
DRA WINGS. PARTITIONS THA T REQUIRE SMOKE DAMPERS 

MA TERIAL AND EQUIPMENT REQUIRING SHOP 
SHALL BE SCHEDULE 40 GAL VANIZED STEEL c. PIPE FOR ROUND DUCT AND SHALL MEET 

DRA WING AND PRODUCT DA TA SUBMITTALS SMACNA FIRE DAMPER AND HEA T STOP GUIDE 
SHALL INCLUDE BUT NOT BE LIMITED TO: FOR RECTANGULAR AND FLA T O VAL DUCTS. 

1.  AUTOMA TIC CONTROLS WITH WRITTEN 
FIREPROOF PACKING MA TERIALS SHALL r--

SEQUENCE OF OPERA TION. 
MAINTAIN THE FIRE RA TING OF THE WALL, LL.. :::.::: 
AND SHALL BE INSTALLED IN A CCORDANCE 

0 0:: 
� <! 

WITH THE SMACNA FIRE DAMPER AND HEA T 1- 0... 
2. INSULA TION FOR DUCT INTERNAL LINING AND w w 

INSULA TED FLEX DUCT. STOP GUIDE. w <::r _j = r<l f-V> � >-

2. OPENINGS IN WALLS, PAR TITIONS AND OTHER u ? _J  
3. FLEX CONNECTORS. < t; BJ  > 

NON ENCLOSURE AREAS THA T DO NOT = 2 0 
V) <t Z 

4. SLEEVES AND INSERTS. REQUIRE SMOKE DAMPERS SHALL MEET NFPA w :r: ::::l 
1- • _j 90A, SECTION 3-3. 8, AND REQUIREMENTSOF 0 o w z z Z 

5. A CCESS PANELS IF REQUIRED. SOUND WALL PENETRA TION DETAIL. z 
_J W ::::l 
< (::J f-
c:::: 8 w  6. DUCTWORK, SCREWS, HANGER� FITTING 3. MA TERIALS FOR PREPARED OPENINGS IN w z O:: _j 

SKETCHES, FLEX DUCT, GRILLES CESS DOORS PARTITIONS SHALL MA TCH CONSTRUCTION w Cl) f-
(.!) >-

_j 
AND FIRE DAMPERS. PENETRA TED. DUCT AND PIPE CONDUIT ;::: 

SLEEVES IN WALL ENCLOSURES SHALL BE J_, 
7. FIRE DAMPERS, VOLUME DAMPERS. PRO VIDED BY CONTRACTOR. THIS 

CONTRACTOR SHALL PROVIDE FINAL SIZE 
8. EXHAUST AIR FANS REQUIREMENTS FOR ALL PENETRA TIONS TO 

9. ELECTRIC UNIT HEA TERS. CONTRACTOR PRIOR TO CONSTRUCTION. 
FINAL POSITION OF VERTICAL AND 

PART 2 - PRODUCTS: HORIZONTAL POINTS OF PENETRA TIONS 
SHALL BE COORDINA TED WITH FINAL 

2.01 DUCTWORK INSULA UON AND LINING LOCA TIONS OF ALL OTHER TRADES AS WELL 
AS CONTRACTOR. THE CONTRACTOR SHALL 

A. FURNISH AND INSTALL OWENS-CORNING, PRO VIDE THE ENCLOSURE CONTRACTOR THE 
MANVILLE, CER TAINTEED, OR APPROVED SIZES AND QUANTITIES OF PENETRA TIONS ""' M co 
EQUAL, DUCT INSULA TION AS SPECIFIED IN REQUIRED IN TIME TO MEET THE (0 ... C\1 
DETAIL HEREINAFTER. CONSTRUCTION SCHEDULE. 0 ""'" 

I co ... 
COVER ALL RECTANGULAR SUPPL Y AND B. CONTROL CONDUIT SLEEVE PACKING: "" 0 B. I z 
EXHAUST AIR DUCTS WITH FIBERGLASS DUCT � 

1. PA CKING BETWEEN THE CONDUIT AND THE <( c 
INSULA TION WHICH SHALL HA VE VAPOR SEAL :I: c.. 
MEMBRANE OF ALUMINUM FOIL FACED SLEEVE IN FIRE RA TED WALLS SHALL BE A 

KRAFTPAPER VAPOR SEAL 1. 0" THICKNESS, COMBINA TION OF FIREPROOF INSULA TION 
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AND FIREPROOF CAULK WITH THE SAME 
FIRERA TING, IN HOURS, AS THE WALL OR 
SLAB. FIBERGLASS SHALL NOT BE USED AS 
THE INSULA TION. 

2. A CCEPTABLE FIREPROOF INSULA TION 
MA TERIALS SHALL BE: KAOLIN (KAOWOOL BY 
BABCOCK AND WILCOX}/ CERAMIC FIBER 
BLANKET {FIBERFRAX BY STANDARD OIL} OR 
FIRE RA TED MINERAL WOO {THERMAFIBER B Y  
USG). A CCEPTABLE FIREPROOF CAULKS 
SHALL BE: SILICONE (FIRESTOP BY DOW 
CORNING}; CERAMIC FIBER (FYREPUTTY BY 
STANDARD OIL) OR INTUMESCENT SYNTHETIC 
ELASTOMER (FIRE BARRIER CAULK BY 3M). 

3. PACKING FOR SLEEVES THA T DO NOT 
REQUIRE MAINTENANCE OF FIRE RA TING 
SHALL BE OAKUM, SILICA TE FOAM, CERAMIC 
FIBRE OR MINERAL FIBRE WITH APPROVED 
SEALANT. 

4. ALL MA TERIALS MUST BE INSTALLED IN 
A CCORDANCE WITH MANUFA CTURERS 
INSTRUCTIONS; ALL GAPS MUST BE SEALED. 
FINISH CA ULK FLUSH WITH WALL OR SLAB 
SURFA CE IF PIPING RUNS EXPOSED. 

2. 03 ESCUTCHEONS 

A. PROVIDE ADJUSTABLE ESCUTCHEONS ON 
EXPOSED CONDUIT PIPING THA T PASSES 
THROUGH FINISHED FLOORS, WALLS AND 
CEILINGS. ESCUTCHEONS SHALL BE 
CHROMIUM-PLA TED CAST BRASS, SIZED TO 
COVER SLEEVE OPENING AND TO 
A CCOMMODA TE PIPE AND INSULA TION. 

2. 04 A UTOMA nc TEMPERA TURE CONTROL SYSTEM 
- ELECTRIC/ELECTRONIC 

A .  GENERAL :  

1 .  THE TEMPERA TURE CONTROL SYSTEM 
COMPONENTS SHALL BE BY HONEYWELL, 
JOHNSON CONTROLS, ROBER T SHA W OR 
APPROVED EQUAL THIS SYSTEM SHALL BE 
INSTALLED B Y  SER VICE TECHNICIANS 
EMPLOYED B Y  THE CONTRA CTOR, OR BY 
EMPLOYEE INSTALLERS OF THE COMPONENT 
MANUFA CTURERS. 

2. CONTROL SYSTEM SHALL BE INSTALLED BY 
COMPETENT CONTROL MECHANICS AND 
ELECTRICIANS REGULARL Y EMPLO YED AS 
CONTROL SYSTEM INSTALLERS. CONTRACTOR 
SHALL HA VE RESPONSIBILITY FOR ALL 
CONTROL ELEMENTS WHETHER HE 
MANUFACTURES THE COMPONENTS OR NOT. 

B. SCOPE: 

1.  CONTROL SYSTEM SHALL CONSIST OF 
ELECTRONIC OR ELECTRIC THERMOSTA TS, 
TEMPERA TURE TRANSMITTERS, CONTROLLERS, 
SENSORS CONTROL PANELS, ELECTRICAL 
WIRING, CONTROL/ALARM CABINETAND ALL 

OTHER COMPONENTS REQUIRED TO FILL 
INTENT OFSPECIFICA TIONS AND PROVIDE FOR 
COMPLETE AND OPERABLESYSTEM. CONTROL 
EQUIPMENT SHALL BE FULL Y PROPORTIONING, 
EXCEPT AS NOTED OTHER WISE. 

2. PROVIDE THE SERVICES OF CONTROL 
CONTRACTORS REPRESENTA TIVE TO BE ON 
SITE DURING THE STARTUP TESTING AND 
BALANCING PROCEDURES. REPRESENTA TIVE 
SHALL BE PAR T  OF CONTRACTOR 'S SER VICE 
ORGANIZA TION AND SHALL BE SKILLED IN 
THE ADJUSTMENT AND CALIBRA TION OF ALL 
CONTROL DEVICES. 

3. THE EXISTING ELECTRICAL SYSTEM SHALL BE 
TAPPED AND EXTENDED TO EQUIPMENT. 
SYSTEMS SHALL BE ELECTRIC/ELECTRONIC 
DEVICES AND SYSTEMS AS REQUIRED TO 
PROVIDE SYSTEM AS DESCRIBED. 

4. ALL THE HVA C  EQUIPMENT SHALL BE 
CONNECTED TO SCADA SYSTEM FOR 
MONITORING PURPOSES. 

c. SEQUENCE OF OPERA TION: 

1 .  EXHAUST FAN: THE THERMOSTA T/HUMIDISTA T 
SHALL CYCLE THE FAN TO KEEPTHE SPA CE 
BELOW 85 DEG. F {ADJ.}/50% R.H. .  THE WALL 
MOUNTED THERMOSTA T/ HUMIDISTA T SHALL 
HA VE ADJUSTABLE SETTINGS AND BE 
MOUNTED IN A CLEAR LOCKING COVER. 

2. HEA T PUMP: THE THERMOSTA T SHALL 
CONTINUOUSL Y MONITOR SPA CE 
TEMPERA TURE SETTING OF 70 °F{ADJ.). THE 
UNIT SHALL RUN TO KEEP TARGET SPACE 
TEMPERA TURE. 

3. FIRE/SMOKE DAMPERS: TRIP ON 
TEMPERA TURE. DAMPER SHALL CLOSE ON 
SIGNAL FROM A SMOKE DETECTOR LOCA TED 
IN THE DUCT WITHIN 5 FEET OF THE 
DAMPER. THE FIRE ALARM SYSTEM SHALL BE 
CAPABLE OF OVERRIDING THIS CONTROL AND 
OPENING THE DAMPER REMOTEL Y. 

4. ELECTRIC UNIT HEA TERS: CONTRA CTOR 
SHALL PROVIDE THERMOSTA T TO MODULA TE 
ELECTRIC HEA T AND ENERGIZE THE FAN TO 
SA TISFY THE ROOM TEMPERA TURE SETTING. 

D. PROVIDE SUPER VISION SER VICES FOR WORK 
PERFORMED UNDER THIS SECTION. 

E. ELECTRIC WIRING: 

1. 120V AND 24V ELECTRIC WIRING AND WIRING 
CONNECTIONS AND COMPONENTS REQUIRED 
FOR INSTALLA TION OF TEMPERA TURE 
CONTROL SYSTEM, AS HEREIN SPECIFIED, 
SHALL BE PRO VIDED BY THE CONTRACTOR. 

2. WIRING SHALL COMPL Y WITH REQUIREMENTS 
OF ELECTRICAL WORK. 

CJ 
_j • 

2. 05 DUCTWORK RADIUS AS THE TURNING VANES AND SQUARE 
« >- � z ;;:: o >«  � 

HEELS. TURNING VANES SHALL BE SINGLE o n_  
O o  O z  :r: 

A.  MA TERIALS: ALL METAL DUCTWORK SHALL BE WALL FOR DUCTS UP TO 18 INCHES WIDE AND :::;: <( 0 � Ld  .. 
U. S. STEEL, ARMCO, OR APPRO VED EQUAL OF DOUBLE WALL FOR DUCTS OVER 18 INCHES 6 � g §@  
THE FOLLOWING MA TERIALS: AND SHALL BE FABRICA TED AS SHOWN IN ::?! d N :J  

SMA CNA MANUAL, PLA TE 22. TRANSITIONS ���� « o ::::> _j 
1. ALL EXHAUST AIR DUCTWORK BETWEEN SHALL BE MADE WITH SIDES SLOPING A T  NOT 

:r: S2 (.() U  

OUTLET OF EXHAUST FAN AND DISCHARGE MORE THAN 15 DEGREES TO THE I POINT SHALL BE STAINLESS STEEL AND LONGITUDINAL AXIS OF THE DUCT, UNLESS 
SMACNA PRESSURE CLASS OF :£ 10'� OTHER WISE APPRO VED. 

"<]"" 
2. ALL INTAKE AIR DUCTWORK SHALL BE F. DUCT SUPPORTS: DUCTWORK SHALL BE 

::::: w co 
GAL VANIZED SHEET METAL WITH SMA CNA SECUREL Y A TTACHED TO THE BUILDING 

� 0  o '-.... co 
PRESSURE CLASS OF :£6'� co I'-

CONSTRUCTION. THE HANGER DESIGN AND 0 U1 c.D 
SPACING SHALL BE GOVERNED BY THE MAJOR D S2 

B. ALL EXHAUST AIR DUCTWORK BETWEEN � z  r<l 
DUCT DIMENSION AND SHALL BE IN Ill C) 

ELECTRIC ROOM AND INLET OF THE EXHA UST ACCORDANCE WITH SMACNA DUCT MANUAL, 
� 0 

FAN SHALL BE GAL VANIZED SHEET METAL 
EXCEPT AS MODIFIED HEREINBEFORE. 

WITH SMA CNA PRESSURE CLASS OF :£6':SHOP VERTICAL DUCTWORK SHALL BE SUPPORTED 
z z  != � 2  LL 

DRA WINGS: DETAILED SHOP ORA WINGS OF A T  2'  INTER VALS IN AN APPRO VED MANNER :S t.:J  2 
ALL SHEET METAL DUCTWORK SHALL BE USING ANGLES OR CHANNELS A TTACHED TO 
SUBMITTED FOR APPROVAL PRIOR TO THE DUCTS. PROVIDE ADDITIONAL BRACING 

D � co  :r: 
INSTALLA TION. SHOP DRA WINGS SHALL FOR HIGH PRESSURE AMBIANT AND 

o u  <! 

� t/)  z 
INCLUDE: ACCORDING TO SMA CNA STANDARDS. THE 

INSTALLA TION WHEN COMPLETE AND UNDER 
1. DETAILS OF CONSTRUCTION FOR DUCTWORK, 

FITTINGS, AND A CCESSORIES. OPERA TING CONDITIONS, SHALL BE FREE 
FROM CHA TTER OR VIBRA TION. IF NECESSAR Y  

c. RECTANGULAR DUCTWORK CONSTRUCTION: TO ACHIEVE THIS, ADDITIONAL SUPPOR TS 

MINIMUM GA UGE OF THE DUCTWORK SHALL AND/OR BRACING SHALL BE FURNISHED 

BE 18. CONSTRUCTION DETAILS OF ALL WITHOUT EXTRA COST TO THE OWNER. 

RECTANGULAR SHEET METAL DUCTWORK SUPPORTS AND BARS AND SIMILAR ITEMS 

SHALL BE IN CONFORMANCE WITH SHALL BE PRIMED AND PAINTED STRUCTURAL r-
u.. 

RECOMMENDA TIONS AND PROCEDURES STEEL TOUCH UP WITH ALUMINUM PAINT ANY 0 :::.::: 
0:: 

OUTLINED IN THE LA TEST EDITION OF THE SURFA CES WHERE GAL VANIZING IS N <! 
0... 

DESTROYED ON INDOOR DUCTWORK, ZINC 1-
SMA CNA DUCT CONSTRUCTION STANDARDS w w w <::r _j 
MANUAL FOR HVAC SYSTEMS. PRIMER ON EXPOSED DUCTWORK WITH A = r<l f-V> � >-

FINAL COA T OF ALUMINUM PAINT. ALL DUCTS u ? _J  
SHALL BE SUPPORTED BY STRUCTURAL ANGLE 

< t:: o:: 
D. JOINTS AND SEAMS: > , w  = 2 0 

AND STEEL RODS. ALL DUCTWORK SHALL BE V> <t Z 
w :r: ::::l 

1. ALL JOINTS AND SEAMS IN ALL DUCTWORK RUN TIGHT TO THE CEILING AND STRUCTURAL 1- • _j 

WALL 
0 o w 

AND CASING SHALL BE SEALED TO SMACNA z z Z z 
SEAL CLASS A WELDED. SEAL CLASS A _J W ::::l 

< (::J f-
WELDED MEANS ALL WELDED (I. E. G. BALANCING DAMPERS: ALL SHALL BE SINGLE- c:::: 0 w ...... w 

z O:: _j 
TRANSVERSE JOINTS, LONGITUDINAL SEAMS, BLADE QUADRANT TYPE FOR DUCT SIZES UP w Cl) f-

(.!) >-
SPIRAL SEAMS, FIRE DAMPERS, VOLUME TO 24 INCH WIDTH AND 12 INCH DEPTH, AND _j 

DAMPERS OR ANY A CCESSORIES) AND IN MUL TIPLE BLADE OPPOSED TYPE FOR LARGER ;:: 
J_, 

ADDITION IT MEANS CONTINUOUSL Y WELDED. DUCT SIZES. SINGLE BLADE DAMPERS WITH A 
SHAFT LENGTH OF 12 INCHES OR LESS SHALL 

2. EXPOSED STAINLESS STEEL DUCTWORK BE EQUIPPED WITH VENTLOCK NO. 620-1/4 
SHALL HA VE AN ASTM MILL ROLLED N0. 2  B INCH DIAL REGULA TORS; DAMPERS WITH 
FINISH, OR HIGHER GRADE WITH ALL WELDS SHAFT LENGTHS OF 12 INCHES TO 20 INCHES 
GROUND SMOOTH AND FINAL BRUSHED WITH SHALL BE EQUIPPED WITH VENTLOCK NO. 
STAINLESS STEEL WIRE BRUSHES. 635-3/8 INCH DIAL REGULA TORS AND NO. 607 

END BEARINGS. LARGER DAMPERS SHALL BE 
E. ELBOWS AND TRANSITIONS IN RECTANGULAR CONTROLLED WITH VENTLOCK SELF-LOCKING 

DUCTWORK: ALL ELBOWS AND OFFSETS REGULA TORS NO. 640-3/8 INCH OR NO. 641 -
SHALL HA VE A CENTERLINE RADIUS OF 1 1/2 3/8 INCH AND SHALL BE COMPLETE WITH NO. ""' 
OF THE WIDTH OF THE DUCT. WHERE ELBOWS 607 END BEARINGS. MUL TIPLE-BLADE M co (0 
ARE REQUIRED TO HA VE A SHORTER THROA T BALANCING DAMPERS SHALL BE EQUIPPED 

... C\1 0 """' 
RADIUS, THEY SHALL BE CONSTRUCTED WITH WITH APPROPRIA TE DIAL REGULA TORS. I co ... 
FULL CURVA TURE TURNING VANES SPA CED AS "" 0 
DETERMINED FROM SMACNA MANUAL, FIGURE CLEANING: ALL NEW DUCT SECTION SHALL 

I z H. � 
2. 5 WITH THROA T RADIUS NOT LESS THAN 3 BE THOROUGHL Y CLEANED INSIDE AND OUT <( c 
INCHES. WHERE VANED SQUARE ELBOWS ARE AS THEY ARE ERECTED. :I: c.. 

SHOWN ON THE DRA WINGS, THEY SHALL 
HA VE RADIUS THROA TS WITH THE SAME 1 1 7  296  
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2.06 

A .  

B. 

2. 07 

A.  

B. 

c. 

2.08 

A .  

B. 

c. 

FIRE/SMOKE COMBINA TION DAMPERS 

PROVIDE FIRE/SMOKE COMBINA TION 
DAMPERS THROUGHOUT AIR SUPPL Y/EXHA UST 
SYSTEM AS SHOWN ON ORA WINGS AND AS 
RQUIRED BY APPLICABLE CODES, STANDARDS 
AND A UTHORITIES. PROVIDE A CCESS DOOR 
FOR EACH FIRE DAMPER OF SUFFICIENT SIZE 
TO REPAIR INTERNAL LINK. 

DAMPERS SHALL BE APPROVED FUSED LINK 
SELF-CLOSING TYPE. FRAME SHALL BE FITTED 
WITH ANGLE IRON STOP AND STAINLESS 
STEEL SPRING LA TCH, AND SHALL BE 
SECUREL Y FASTENED TO BUILDING 
CONSTRUCTION. SEAL SPACES BETWEEN 
DAMPER FRAMES AND WALLS WITH APPROVED 
FIRE-RETARDANT MA TERIAL. BLADES OF 
DAMPERS SHALL BE OUT OF AIR STREAM. 
DAMPERS SHALL BEAR 2 HOUR UL RA TING 
FIRE/SMOKE COMBINA TION DAMPER LABEL 
AND SHALL BE CONSTRUCTED AND INSTALLED 
AS REQUIRED B Y  UL 555. FIRE/SMOKE 
COMBINA TION DAMPERS SHALL BE AIR 
BALANCE, RUSKIN, PREFCO, OR APPRO VED 
EQUAL FOR USE IN THE PROPER DUCT 
PRESSURE CLASSIFICA TION. 

AIR GRILLES 

FURNISH AND INSTALL AIR REGISTERS, AND 
GRILLES OF THE SIZE� CAPACITIES, BLOW 
PA TTERN� AND STYLES CALLED FOR ON THE 
DRA WINGS AND AS SPECIFIED HEREINAFTER. 
ALL GRILLES SHALL BE ALUMINUM 
CONSTRUCTION. 

FOR CEILING INSTALLA TION, REGISTERS AND 
GRILLES SHALL BE FURNISHED WITH FRAMES 
WHICH ARE COMPA TIBLE WITH THE CEILING 
SYSTEM IN WHICH THEY ARE TO BE PLACED. 
ALL REGISTERS GRILLES AND DIFFUSERS 
SHALL HA VE PAINT FINISH AS SCHEDULED. 

THE INTAKE GRILLE SHALL HA VE STANDARD 
1 " FIL TER. 

EXHAUST FANS 

PROVIDE INLINE EXHAUST FAN AS 
SCHEDULED ON THE DRA WINGS AND IN THE 
FOLLOWING. 

DUCT MOUNTED SUPPL }j EXHA UST OR 
RETURN FANS SHALL BE OF THE 
CENTRIFUGAL, BEL T DRIVEN; INLINE TYPE. 
THE FAN HOUSING SHALL BE OF A SQUARE 
DESIGN CONSTRUCTED OF HEA VY GAUGE 
GAL VANIZED STEEL OR ALUMINUM AND SHALL 
INCLUDE SQUARE DUCT MOUNTING COLLARS. 

FAN CONSTRUCTION SHALL INCLUDE TWO 
REMOVABLE A CCESS PANELS LOCA TED 
PERPENDICULAR TO THE MOTOR MOUNTING 
PANEL. THE A CCESS PANELS MUST BE OF 

SUFFICIENT SIZE TO PERMIT EASY A CCESS TO 0. 
ALL INTERIOR COMPONENTS. 

D. THE FAN WHEEL SHALL BE CENTRIFUGAL 
BA CKWARD INCLINED, CONSTRUCTED OF P. 
ALUMINUM AND SHALL INCLUDE A WHEEL. 

E. CONE CAREFULL Y  MA TCHED TO THE INLET 
CONE FOR PRECISE RUNNING TOLERANCES. 
WHEELS SHALL BE STA TICALL Y AND 
D YNAMICALL Y BALANCED. 

F. MOTORS SHALL BE HEA VY-DUTY BALL 
BEARING TYPE CAREFULL Y  MA TCHED TO THE 
FAN LOAD AND FURNISHED A T  THE SPECIFIED 
VOLTA GE, PHASE, AND ENCLOSURE. MOTORS 
AND DRIVES SHALL BE MOUNTED OUT OF THE 
AIRSTREA M. 

G. MOTORS SHALL BE READIL Y A CCESSIBLE FOR 
MAINTENANCE. PRECISION GROUND AND 
POLISHED FAN SHAFTS SHALL BE MOUNTED IN Q. 
PERMANENTL Y SEALED, LUBRICA TED PILLOW 
BLOCK BALL BEARINGS. BEARINGS SHALL BE 
SELECTED FOR A MINIMUM L1 0 LIFE IN 
EXCESS OF 100, 000 HOURS {L50 A VERAGE 
LIFE IN EXCESS OF 500, 000 HOURS) A T  
MAXIMUM CA TALOGED OPERA TING SPEED. 

H. DRIVES SHALL BE SIZED FOR A MINIMUM OF 
150 PERCENT OF DRIVEN HORSEPOWER. 

I. PULLEYS SHALL BE OF THE FULL Y MA CHINED 
CAST IRON TYPE, KEYED AND SECUREL Y 
A TTA CHED TO THE WHEEL AND MOTOR 
SHAFTS. MOTOR PULLEYS SHALL BE 
ADJUSTABLE FOR FINAL SYSTEM BALANCING. 

]. A NEMA-1 DISCONNECT SWITCH SHALL BE 
PROVIDED AS STANDARD, EXCEPT WITH 
EXPLOSION RESISTANT MOTORS, WHERE 
DISCONNECTS ARE OPTIONAL. FACTOR Y 
WIRING SHALL BE PROVIDED FROM MOTOR TO 
THE HAND Y BOX. 

K. FAN SHALL BEAR THE AMCA CER TIFIED 
RA TINGS SEAL FOR BOTH SOUND AND AIR R. 
PERFORMANCE. 

L. FAN SHALL BEAR A PERMANENTL Y  AFFIXED 
s. 

MANUFACTURER 'S NAMEPLA TE CONTAINING 
THE MODEL NUMBER AND INDIVIDUAL SERIAL 
NUMBER FOR FUTURE IDENTIFICA TION. 

M. FAN SHALL BE MODEL BSQ AS MANUFACTURED 
BY GREENHECK FAN CORPORA TION OF 
SCHOFIELD, WISCONSIN, USA OR APPRO VED 
EQUAL. 

N. FURNISH AND INSTALL WALL MOUNTED 
THERMOSTA TS AND WIRE TO EF-1 VIA 
GREENHECK MODEL MSAC STARTER AND 

T. 
CONTROLLER AS SPECIFIED IN ITEM "0 '' 
BELOW. 

CJ 
_j • 

MANUFA CTURER SHALL PROVIDE AND INSTALL 
« >- � FURNISH AND INSTALL GREENHECK STARTER, z ;;:: o >«  � 

MODEL MSAC AND CONNECT TO NEW SCADA TA GS WITH ENGRA VED LETTERING TO o n_  
O o  O z  :r: 

SYSTEM AND FAN MOTOR. DESIGNA TE EQUIPMENT SER VED. ALL :::;: <( 0 � Ld  .. 
STARTERS MUST BE PROVIDED WITH A t- > o o O w 0 z  

MA GNETIC MOTOR STARTERS FOR 3 PHASE UNIVERSAL POWER SUPPL Y CAPABLE OF A 200 ::?! d N :J  ���� MOTORS SHALL BE ENCLOSED IN A 16 GA UGE TO 600 VOL T INPUT RANGE. « o ::::> _j 
STEEL, INDUSTRIAL POL YURETHANE COA TED 

:r: S2 (.() U  

ENCLOSURE WITH THE APPROPRIA TE u. ENCLOSED COMBINA TION STARTERS SHALL I ENVIRONMENTAL RA TING. STARTERS SHALL INCLUDE ALL OF THE MA GNETIC STARTER 
CONSIST OF A HORSEPOWER RA TED REQUIREMENTS IN ADDITION TO A 
MA GNETIC CONTACTOR, A MINIMUM OF ONE DISCONNECTING METHOD IN A CCORDANCE "<]"" 

::::: 
NORMALL Y OPEN AND ONE NORMALL Y CLOSED WITH NA TIONAL ELECTRICAL CODE. EACH w co � 0  
AUXILIARY CONTROL CONTA CTS AND SOLID DISCONNECT SHALL BE OF THE MOTOR o '-.... co co I'-
STA TE ELECTRONIC OVERLOAD RELA Y. CIRCUIT PROTECTOR TYPE, CARRY A UL 508F 0 U1 c.D 
O VERLOAD RELA Y SHALL PROTECT ALL THREE RA TING AND PROVIDE A MINIMUM D S2 

� z  r<l 
PHASES WITH AN ADJUSTABLE CURRENT INTERRUPTING RA TING OF 30, 000 A VAILABLE Ill C) 

SETTING OF 1 -40 AMPS TO ALLOW FIELD INTERRUPTING CURRENT (AIC) FOR THE 
� 0 

ADJUSTMENT FOR SPECIFIC MOTOR FULL COMBINA TION STARTER. ALL DISCONNECTS 
SHALL INCLUDE A LOCK-OUT MECHANISM 

z z  != 
LOAD AMPS {FLA}. INTERCHANGEABLE HEA TER � 2  LL :S t.:J  2 
ELEMENTS ARE NOT A CCEPTABLE. WHEN IN THE OFF POSITION. 

THE O VERLOAD RELA Y MUST PROVIDE THE v THE STARTER SHALL PROVIDE A PROVISION 
D � co  :r: 

FOLLOWING MOTOR PROTECTION FOR FIREMAN'S O VERRIDE OPERA TION WHEN 
o u  <! 

� t/)  z 

FEA TURES:IF THE FLA ON THE O VERLOAD IS A CTIVA TED, THE STARTER MUST RUN THE 
SET OUTSIDE AN A CCEPTABLE RANGE TO MOTOR IN ANY MODE {HAND, OFF OR AUTO) 
PROPERL Y PROTECT THE MOTOR, THE REGARDLESS OF OTHER INPUTS OR LA CK OF 
O VERLOAD MUST TRIP AND CLOSE A CONTA CT INPUTS EITHER MANUAL OR AUTO. 
TO INDICA TE FAUL T EVENT. OVERLOAD RELA Y 
SHALL PRO VIDE PHASE FAILURE, PHASE LOSS, w. THE MOTOR IS INTERLOCKED WITH A DAMPER 
CYCLE FA UL T AND STALL PROTECTION. AND CONTROL SHALL BE A VAILABLE WITHIN 
O VERLOAD MUST DETECT A LOCKED ROTOR THE STAR TER ENCLOSURE. THE STARTER 
UPON STARTUP AND TRIP WITHIN 0. 5 MUST BE ABLE TO PROVIDE A VOL TA GE r--
SECONDS IF SUCH CONDITION IS DETECTED. OUTPUT TO OPERA TE THE A CTUA TOR TO OPEN LL.. 0 :::.::: 

0:: 
O VERLOAD MUST ALSO MONITOR MOTOR THE DAMPER OR VAL VE WITHOUT CLOSING ,..., <! 

1- 0... 
INRUSH CURRENT ON STARTUP AND IF THE MOTOR CIRCUIT. THE STARTER WILL w w 
DETECTED FLA DOES NOT REA CH NOMINAL ONL Y CLOSE THE MOTOR CIRCUIT AND START w <::r _j = r<l f-V> � >-
RUNNING AMPS WITHIN 1 0  SECONDS, TRIP THE MOTOR AFTER IT HAS RECEIVED A u ? _J  
AND STOP THE MOTOR. PROVIDE FIELD CONTA CT CLOSURE FROM A LIMIT OR END < t; BJ  > 

SWITCH CONFIRMING THE DAMPER OR VAL VE 
= 2 0 

SELECTABLE MANUAL OR A UTOMA TIC RESET V) <t Z :r: ::::l 
OF OVERLOAD AS WELL AS RESET POSITION. w 

1- • _j 
PUSHBUTTON ON THE STARTER COVER TO 0 o w 

z z Z 
X. IN THE EVENT OF A POWER FAILURE, STARTER 

z 
RESTORE NORMAL OPERA TION AFTER A TRIP _J W ::::l 

< (::J f-
OR FA UL T CONDITION. IN THE EVENT OF A SHALL ALSO BE CAPABLE OF RESTART WITH c:::: 8 w  w 

1 0  SECOND DELA }j OR RESTART IN "OFF" z O:: _j 
POWER FAILURE, STARTER SHALL RESTART IN w Cl) f-

MODE. (.!) >-
LAST KNOWN OPERA TING MODE. _j 

;::: 
PROVIDE WITH DISCONNECT SWITCH. Y. STARTER MUST CONTAIN A NORMALL Y OPEN J_, 

CONTA CT WHICH CLOSES WHEN AN 
THE STARTER SHALL INCLUDE REMOTE RUN OVERLOAD TRIP CONDITION OCCURS. THE 
TERMINALS WHICH A CCEPT BOTH A VOL TA GE STARTER OR COMBINA TION STARTER SHALL 
INPUT SIGNAL AND A CONTA CT CLOSURE. THE BE UL LISTED. 
VOL TA GE RUN INPUT SHALL A CCEPT BOTH A C  
AND D C  SIGNALS FROM 12-250V TO ALLOW 2.09 ELECTRIC UNIT HEA TERS 

DIRECT CONNECTION OF THE 
TRANSISTORIZED AUTOMA TION SIGNAL TO A .  GENERAL: 

THE STARTER. STAR TER MUST CONTAIN AN 
INTEGRAL CURRENT SENSOR WITH NORMALL Y  1 .  ALL TYPE HEA TERS, AS APPLICABLE, SHALL BE ""' 
OPEN CONTACT WHICH CLOSES TO INDICA TE HUNG WITH VIBRA TION SPRING ISOLA TORS M co 

AS HEREINBEFORE SPECIFIED. (0 
MOTOR RUN STA TUS. ... C\1 0 """ 

I co 
INSTALLED ACCESSORIES SHALL INCLUDE 2. THE CONTRACTOR SHALL PROVIDE UNIT ... 

MOUNTED THERMOSTA TS AND WIRE TO FAN, 
"" 0 

HAND-OFF-A UTO OPERA TION SWITCH WITH 
I z 

TO CYCLE FAN "ON/OFF. " � 
LED PILOT LIGHT INDICA TORS FOR HAND, <( c 
OFF, A UTO, RUN AND OVERLOAD :I: c.. 

3. UNIT MANUFACTURER SHALL PROVIDE 
CONDITIONS. ALL PILOT DEVICES SHALL BE STARTERS AND DISCONNECT SWITCHES. 
WA TER TIGHT AND DUST TIGHT. 1 1 8  296  
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4. THERMOSTA TS USED WITH ALL TYPE HEA TERS 
SHALL BE COORD INA TED WITH THE UNIT 
MANUFACTURER FOR COMPA TIBILITY WITH 
EQUIPMENT. 

B. TEMPERA TURE CONTROL 

1. THE THERMOSTA T SHALL HA VE A 
TEMPERA TURE ADJUSTMENT RANGE BETWEEN 
45°F AND 95°F. INTEGRAL THERMOSTA TS 
SHALL HA VE TAMPERPROOF ADJUSTMENT 
THROUGH THE DISCHARGE GRILLE BY MEANS 
OF A HEX WRENCH. 

2. THERMOSTA T SHALL OPERA TE THE SINGLE-
PHASE HOLDING COIL CIRCUIT OF THE 
INTEGRALL Y MOUNTED POWER CONTROL 
RELA Y{S). THIS SINGLE-PHASE RELA Y 
HOLDING COIL CIRCUIT SHALL EITHER BE 
POWERED FROM THE CABINET UNIT HEA TER 
MAIN POWER SUPPL Y OR FROM A SEPARA TE 
120V OR 24V SINGLE-PHASE CIRCUIT. 

3. AN INTEGRAL FAN DELA Y SWITCH SHALL BE 
PROVIDED TO PREVENT DISCHARGE OF COLD 
AIR, B Y  DELA YING START-UP OF THE FAN 
MOTOR UNTIL HEA TING ELEMENTS HA VE 
WARMED UP. THIS SAME FAN DELA Y SWITCH 
SHALL MAINTAIN MOTOR OPERA TION AFTER 
HEA TING ELEMENTS HA VE BEEN DE-
ENERGIZED TO DISSIPA TE ANY RESIDUAL 
HEA T. 

4. UNITS SHALL BE EQUIPPED AS STANDARD 
WITH A 2-SPEED/2-HEA T SELECTOR SWITCH 
WHICH WILL PERMIT SIMUL TANEOUS 
TAMPERPROOF "HIGH/LOW" ADJUSTMENT OF 
FAN SPEED AND HEA T OUTPUT BY MEANS OF A 
HEX WRENCH THROUGH THE DISCHARGE 
GRILLE. CEILING MOUNTED UNITS SHALL BE 
WIRED FOR MEDIUM SPEED. 

c. ELECTRIC PROPELLER TYPE UNIT HEA TERS 
SHALL BE AS FOLLOWS: 

1 .  PROVIDE ELECTRIC UNIT HEA TERS OF THE 
TYP� SIZ� CAPA CITY AND VOL TA GE AS 
SPECIFIED ON THE ORA WINGS. 

2. 2. ACCEPTABLE MANUFACTURERS SUBJECT TO 

3. COMPLIANCE WITH THE SPECIFICA TIONS 
SHALL BE AS FOLLOWS: 

A. QMARK 

B. CHROMALOX 

c. SINGER 

D. OR APPROVED EQUAL 

4. ENCLOSURES SHALL BE FABRICA TED FROM 
HEA W GA UGE ZINC COA TED STEEL, FINISHED 
IN HIGH GLOSS BEIGE ENAMEL ENCLOSURES 
SHALL CONTAIN HEA TING ELEMENTSr 
CONTA CTORS AND CONTROL TRANSFORMERS 

WHERE REQUIRED. AIR SHALL BE DRA WN IN 
THE BACK OF THE HEA TER AND DISCHARGED 
THROUGH INDEPENDENTL Y  ADJUSTABLE 
HORIZONTAL LOUVERS ON THE FRONT. IN THE 
LOW PORTION OF THE FRONT, A LARGE 
HINGED A CCESS DOOR EXTENDING THE 2. 10 
WIDTH OF THE HEA TER SHALL BE PROVIDED 
FOR EASY WIRING AND INSPECTION OF A .  

CONTROLS. HEA TER AND SUPPL Y WIRING 
DIAGRAM SHALL BE A TTACHED PERMANENTL Y 1. 

TO THE INSIDE OF THIS DOOR. MOTOR SHALL 
BE MOUNTED ON A HEA W GAUGE FORMED 
WIRE PROTECTIVE GUARD. A CASTLE NUT 
WITH COTTER KEY SHALL BE SUPPLIED ON 
THE TOP OF THE UNIT A T  CENTER OF GRA VITY 
TO ALLOW EASY SUPPOR T AND ADJUSTMENT. 

5. ELEMENTS SHALL CONSIST OF HELICALL Y 
COILED NICKEL CHROMIUM ALLOY 
RESISTANCE WIRE EMBEDDED AND 
COMPLETEL Y SURROUNDED IN MA GNESIUM 
OXID� ENCLOSED AND SWA GED INTO 2. 

CORROSION RESISTANT SHEA THS TO WHICH 
ARE PERMANENTL Y ATTACHED CORROSION 
RESISTANT STEEL FINS. ELEMENT 
ASSEMBLIES SHALL BE CIRCULAR IN SHAPE 
AND ENCLOSED IN A CLOSEL Y FITTING 
CYLINDER CREA TING A PRESSURE CHAMBER 
TO ASSURE UNIFORM AIRFLOW. 

D. MOTORS SHALL BE TOTALL Y ENCLOSED 
INDUSTRIAL RA TED SINGLE-PHAS� 
PERMANENTL Y LUBRICA TED AND EQUIPPED 
WITH THERMAL OVERLOAD PROTECTION WITH 
AUTOMA TIC RESET. UNITS RA TED 20 KW AND 
LESS SHALL HA VE SHADED POLE MOTORS. 

E. FAN BLADE SHALL BE OF THE AXIAL FLOW 
TYPE DESIGNED FOR HIGH EFFICIENCY AND 
QUIET OPERA TION. FAN SPEED SHALL NOT 
EXCEED 1700 RPM. 

F. ALL HEA TERS SHALL BE EQUIPPED WITH A 
MANUAL RESET THERMAL CUTOUT WHICH 
DISCONNECTS ELEMENTS AND MOTORS IN 
THE EVENT NORMAL OPERA TING 
TEMPERA TURES ARE EXCEEDED. 

G. HEA TERS SHALL BE DESIGNED FOR A SINGLE 
SUPPL Y CIRCUIT, WITH ELEMENTS, MOTOR 
AND CONTROL CIRCUITS SUBDIVIDED AND 
FUSED TO CONFORM TO THE NA TIONAL 
ELECTRIC COD� OCCUPA TIONAL SAFETY AND 
HEAL TH ACT {OSHA} AND UNDER WRITERS' 
LABORA TORIES, INC.r STANDARD 573-1968. 

B. 

H. CONTACTORS AND CONTROL CIRCUIT 
TRANSFORMERS, WHERE REQUIRED, SHALL BE 1. 

FA CTOR Y ASSEMBLED AND WIRED WITH ONL Y 
DIRECT LINE SUPPL Y AND THERMOSTA T 
CONNECTIONS REQUIRED IN THE FIELD. 

I. HEA TERS ARE TO BE LISTED UNDER THE RE-
EXAMINA TION SER VICE OF UNDERWRITERS' 
LABORA TORIES, INC. HEA TERS SHALL BE 
GUARANTEED TO BE FREE FROM DEFECTIVE 

CJ 
_j • 

MA TERIAL AND WORKMANSHIP FOR A PERIOD 2. MODEL PUZ-HA24NHA SHALL HA VE THE 
« >- � z ;;:: o >«  � 

OF ONE {1} YEARr WITH THE EXCEPTION OF OPTION TO CONNECT TO TWOr ONE-HALF o n_  
O o  

THE HEA TING ELEMENTS WHICH SHALL BE 
O z  :r: 

CAPA CI� INDOOR UNITS. :::;: <( 0 � Ld  .. 
GUARANTEED FOR FIVE (5) YEARS. 6 � g §@  

3. THE CONDENSING UNIT SHALL BE EQUIPPED ::?! d N :J  

HEA T PUMP WITH AN ELECTRONIC CONTROL BOARD THA T ���� « o ::::> _j 
INTERFACES WITH THE INDOOR UNIT TO :r: S2 (.() U  

GENERAL PERFORM ALL NECESSARY OPERA TION I FUNCTIONS. 
THE HEA T PUMP SYSTEM SHALL BE A 
MITSUBISHI ELECTRIC SPLIT SYSTEM WITH 4. THE CONDENSING UNIT SHALL BE CAPABLE OF "<]"' 
VARIABLE SPEED INVERTER COMPRESSOR COOLING OPERA TION DOWN TO 0°F AMBIENT ::::: w co 
TECHNOLOGY AS SCHEDULED ON THE TEMPERA TURE WITHOUT ADDITIONAL LOW � 0  o '-.... co 
DRA WINGS OR APPRO VED EQUAL THE AMBIENT CONTROLS. co I'-0 U') c.D 
SYSTEM SHALL CONSIST OF A HORIZONTAL D S2 
DISCHARG� A SINGLE PHASE CONDENSING 5. THE OUTDOOR UNIT SHALL BE ABLE TO � z  r<l Ill C) 

UNIT, A MA TCHED CAPACITY INDOOR SECTION OPERA TE WITH A MAXIMUM HEIGHT � 0 
THA T SHALL BE EQUIPPED WITH A WIRED DIFFERENCE OF 100 FEET BETWEEN INDOOR 

WALL MOUNT AND A WIRELESS HANDHELD AND CONDENSING UNITS. z z  != � 2  LL 
REMOTE CONTROLLER. :S t.:J  2 

6. SYSTEM SHALL OPERA TE A T  UP TO A 

QUALITY ASSURANCE MAXIMUM REFRIGERANT TUBING LENGTH OF D 

265 FEET BETWEEN INDOOR AND � co  :r: 
o u  <! 

A. ASSURANCE CONDENSING UNITS WITHOUT THE NEED FOR � t/)  z 

LINE SIZE CHANGES, TRAPS OR ADDITIONAL 
B. THE UNITS SHALL BE TESTED BYA OIL 

NA TIONALL Y RECOGNIZED TESTING 
LABORA TOR Y (NRTL} AND SHALL BEAR THE 7. THE OUTDOOR UNIT SHALL BE COMPLETEL Y 
ETL LABEL FACTOR Y ASSEMBLED, PIPED, AND WIRED. 

EA CH UNIT MUST BE TEST RUN A T  THE 
C. ALL WIRING SHALL BE IN A CCORDANCE FA CTOR Y. 

WITH THE NA TIONAL ELECTRICAL CODE 
(N. E. C.) AND LOCAL CODES AS REQUIRED. 8. OUTDOOR UNIT SOUND LEVEL SHALL NOT r--

LL.. 
EXCEED 48 DB(A) FOR COOLING AND 50 DB( A) 0 :::.::: 

0:: 
D. THE UNITS SHALL BE RA TED IN FOR HEA TING. q- <! 

1- 0... 
A CCORDANCE WITH AIR-CONDITIONING, w w 
HEA TING, AND REFRIGERA TION 9. CONDENSING UNIT SHALL HA VE WIND w <::!' _j = r<l f-V> � >-
INSTITUTE'S {AHRI} STANDARD 240 AND BAFFLE. u ? _J  
BEAR THE ARI CER TIFICA TION LABEL < t:: o:: > , w  

1 0. CABINET = 2 0 
V) <t Z 

E. THE UNITS SHALL BE MANUFA CTURED IN A w :r: ::::l 

A. THE CASING SHALL BE CONSTRUCTED 
1- • _j 

FACILITY REGISTERED TO ISO 9001 AND 0 o w 
FROM A GAL VANIZED STEEL PLA T� 

z z Z 
ISO 14001, WHICH IS A SET OF 

z 
_J W ::::l 

FINISHED WITH AN ELECTROSTA TICALL Y < (::J f-
STANDARDS APPL YING TO ENVIRONMENTAL c:::: 0 

APPLIED, THERMALL Y FUSED A CR YLIC OR 
w ...... w 

PROTECTION SET BY THE INTERNA TIONAL z O:: _j 
w Cl) f-

STANDARD ORGANIZA TION {ISO). POL YESTER POWDER COA TING FOR (.!) >-
_j 

CORROSION PROTECTION AND HA VE A ;:: 
F. A DR Y AIR HOLDING CHARGE SHALL BE MUNSELL 3Y 7. 8/1. 1  FINISH. J_, 

PROVIDED IN THE INDOOR SECTION. 
B. MOUNTING FEET SHALL BE PROVIDED AND 

G. THE OUTDOOR UNIT SHALL BE PRE- SHALL BE WELDED TO THE BASE OF THE 
CHARGED WITH R-410A REFRIGERANT. CABINET AND BE OF SUFFICIENT SIZE TO 

AFFORD RELIABLE EQUIPMENT MOUNT AND 
H. SYSTEM EFFICIENCY SHALL MEET OR STABILITY. 

EXCEED SEER / HSPF VALUES OF 14. 0/8. 9. 
C. EASY A CCESS SHALL BE AFFORDED TO ALL 

CONDENSING UNIT SER VICEABLE PARTS BY MEANS OF 
REMOVABLE PANEL SECTIONS. 

THE OUTDOOR UNIT SHALL BE COMPA TIBLE ""' 
WITH THE FOUR DIFFERENT TYPES OF INDOOR D. CABINET MOUNTING AND CONSTRUCTION M co (0 
UNITS (PCA - CEILING SUSPENDING, PEA / SHALL BE SUFFICIENT TO WITHSTAND 155 

... C\1 0 """' 
PEAD - DUCTED1 PKA - WALL MOUNTED AND MPH WIND SPEED CONDITIONS. I co ... 
PLA - FOUR WA Y RECESSED CEILING "" 0 

11 .  FAN 
I z 

CASSETTE). THE CONNECTED INDOOR UNIT � 
SHALL BE OF THE SAME CAPACITY AS THE <( c 
OUTDOOR UNIT. A. THE FAN BLADE(S) SHALL BE OF :I: c.. 

AERODYNAMIC DESIGN FOR QUIET 
OPERA TION, AND THE FAN MOTOR 

1 1 9  296  
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12. 

13. 

BEARINGS SHALL BE PERMANENTL Y 
LUBRICA TED. 

B. THE CONDENSING UNIT SHALL HA VE 
HORIZONTAL DISCHARGE AIRFLOW. THE 
FAN SHALL BE MOUNTED IN FRONT OF THE 
COIL, PULLING AIR ACROSS IT FROM THE 
REAR AND DISPELLING IT THROUGH THE 
FRONT. THE FAN SHALL BE PROVIDED 
WITH A RAISED GUARD TO PREVENT 
EXTERNAL CONTA CT WITH MOVING PARTS. 

COIL 

A. THE L SHAPED CONDENSER COIL SHALL BE 
OF COPPER TUBING WITH FLA T ALUMINUM 
FINS TO REDUCE DEBRIS BUILD UP AND 
ALLOW MAXIMUM AIRFLOW. THE COIL 
SHALL BE PROTECTED WITH AN INTEGRAL 
METAL GUARD. 

B. REFRIGERANT FLOW FROM THE 
CONDENSER SHALL BE CONTROLLED B Y  
MEANS OF A N  ELECTRONIC LINEAR 
EXPANSION VAL VE (LEV) METERING 
DEVICE. THE LEV SHALL BE CONTROLLED 
B Y  A MICROPROCESSOR CONTROLLED STEP 
MOTOR. 

C. ALL REFRIGERANT LINES BETWEEN 
OUTDOOR AND INDOOR UNITS SHALL BE 
OF ANNEALED, REFRIGERA TION GRADE 
COPPER TUBING, ARC TYP� MEETING ASTM 
B280 REQUIREMENTS, INDIVIDUALL Y 
INSULA TED IN TWIN- TUBE, FLEXIBLE, 
CLOSED-CELL, CFC-FREE (OZONE 
DEPLETION POTENTIAL OF ZERO}, 
ELASTOMERIC MA TERIAL FOR THE 
INSULA TION OF REFRIGERANT PIPES AND 
TUBES WITH THERMAL CONDUCTIVITY 
EQUAL TO OR BETTER THAN 0.27 BTU-
INCH/HOUR PER SQ FT / 0F, A WA TER 
VAPOR TRANSMISSION EQUAL TO OR 
BETTER THAN 0. 08 PERM-INCH AND 
SUPERIOR FIRE RA TINGS SUCH THA T 
INSULA TION WILL NOT CONTRIBUTE 
SIGNIFICANTL Y TO FIRE AND UP TO 1 "  
THICK INSULA TION SHALL HA VE A - FLA ME-
SPREAD INDEX OF LESS THAN 25 AND A 
SMOKE-DEVELOPMENT INDEX OF LESS 
THAN 50 AS TESTED BY ASTM E 84 AND 
CAN/ ULC 5-102. 

COMPRESSOR 

A. THE COMPRESSOR SHALL BE A DC TWIN-
ROTOR ROTARY COMPRESSOR WITH 
VARIABLE SPEED INVERTER DRIVE 
TECHNOLOGY. 

B. THE COMPRESSOR SHALL BE DRIVEN BY 
INVER TER CIRCUIT TO CONTROL 
COMPRESSOR SPEED. THE COMPRESSOR 
SPEED SHALL D YNAMICALL Y VAR Y  TO 
MA TCH THE ROOM LOAD FOR 
SIGNIFICANTL Y INCREASING THE 

EFFICIENCY OF THE SYSTEM WHICH SHALL 
RESUL T IN SIGNIFICANT ENERGY SA VINGS. 

C. TO PREVENT LIQUID FROM ACCUMULA TING 
IN THE COMPRESSOR DURING THE OFF 
CYCLE, A MINIMAL AMOUNT OF CURRENT 
SHALL BE A UTOMA TICALL � 
INTERMITTENTL Y  APPLIED TO THE 
COMPRESSOR MOTOR WINDINGS TO 
MAINTAIN SUFFICIENT HEA T TO VAPORIZE 
ANY REFRIGERANT. NO CRANKCASE 
HEA TER IS TO BE USED. 

D. THE OUTDOOR UNIT SHALL HA VE AN 
ACCUMULA TOR AND HIGH PRESSURE 
SAFETY SWITCH. THE COMPRESSOR SHALL 
BE MOUNTED TO A VOID THE 
TRANSMISSION OF VIBRA TION. 

14. ELECTRICAL 

A. THE ELECTRICAL POWER OF THE UNIT 
SHALL BE 208VOL TS, SINGLE PHAS� 60 
HER TZ. THE UNIT SHALL BE CAPABLE OF 
SA TISFA CTOR Y OPERA TION WITHIN 
VOL TAGE LIMITS OF 198 VOL TS TO 253 
VOL TS. 

B. POWER FOR THE INDOOR UNIT SHALL BE 
SUPPLIED FROM THE OUTDOOR UNIT VIA 
MITSUBISHI ELECTRIC A -CONTROL USING 
THREE (3) FOURTEEN (14) GAUGE A WG 
CONDUCTORS PLUS GROUND WIRE 
CONNECTING THE UNITS. 

C. THE OUTDOOR UNIT SHALL BE 
CONTROLLED BY THE MICROPROCESSOR 
LOCA TED IN THE INDOOR UNIT. 

D. THE CONTROL SIGNAL BETWEEN THE 
INDOOR UNIT AND THE OUTDOOR UNIT 
SHALL BE PULSE SIGNAL 24 VOL TS DC. 

E. THE UNIT SHALL HA VE PULSE AMPLITUDE 
MODULA TION CIRCUIT TO UTILIZE 98% OF 
INPUT POWER SUPPL Y. 

c. INDOOR UNIT 

1 . PKA WALL MOUNTED TYPE 

A. THE INDOOR UNIT SHALL BE FA CTOR Y 
ASSEMBLED, WIRED AND TESTED. 
CONTAINED WITHIN THE UNIT SHALL BE 
ALL FACTOR Y WIRING AND INTERNAL 
PIPING, CONTROL CIRCUIT BOARD AND 
FAN MOTOR. THE UNIT, IN CONJUNCTION 
WITH THE WIRED, WALL MOUNTED 
CONTROLLER OR WIRELESS HANDHELD 
CONTROLLER, SHALL HA VE A SELF-
DIAGNOSTIC FUNCTION, 3-MINUTE TIME 
DELA Y MECHANISM, AN A UTO RESTART 
FUNCTION, AND A TEST RUN SWITCH. 
INDOOR UNIT AND REFRIGERANT PIPES 
SHALL BE PURGED WITH DR Y NITROGEN 
BEFORE SHIPMENT FROM THE FACTOR Y. 

CJ 
_j • 

2. UNIT CABINET PROVIDE LITTLE GIANT MODEL VCM-15UL 
« >- � z ;;:: o >«  � 

OR EQUAL CONDENSA TE PUMP. o n_  
O o  

A .  THE CABINET SHALL BE FORMED FROM O z  :r: :::;: <( 0 
HIGH STRENGTH MOLDED PLASTIC WITH 7. ELECTRICAL 

� Ld  .. 
6 � g §@  

SMOOTH FINIS� FLA T FRONT PANEL ::?! d N :J  
DESIGN WITH A CCESS FOR FIL TER. A. THE ELECTRICAL POWER OF THE UNIT ���� « o ::::> _j 
CABINET COLOR SHALL BE WHITE - SHALL BE 208 VOL TS, 1 PHAS� 60 HERTZ. :r: S2 (.() U  

MUNSELL 1. OY 9.2/0. 2. THE UNIT SHALL BE THE SYSTEM SHALL BE CAPABLE OF I WALL MOUNTED B Y  MEANS OF A FACTORY SA TISFACTOR Y OPERA TION WITHIN 

SUPPLIED, PRE-DRILLED, MOUNTING VOL TAGE LIMITS OF 1 98 VOL TS TO 253 

PLA TE. VOL TS. THE POWER TO THE INDOOR UNIT "<]"' 
SHALL BE SUPPLIED FROM THE OUTDOOR ::::: w co 

3. FAN UNIT, USING THE MITSUBISHI ELECTRIC A - � 0  o '-.... co 
CONTROL SYSTEM. FOR A -CONTROL, A co I'-0 U') 

A. THE INDOOR UNIT FAN SHALL BE HIGH THREE {3) CONDUCTOR A WG-1 4  WIRE 
c.D 

D S2 
PERFORMANC� DOUBLE INLET, FOR WARD WITH GROUND SHALL PROVIDE POWER � z  r<l Ill C) 
CUR VE, DIRECT DRIVE SIROCCO FAN WITH FEED AND BI-DIRECTIONAL CONTROL � 0 
A SINGLE MOTOR. THE FANS SHALL BE TRANSMISSION BETWEEN THE OUTDOOR 
STA TICALL Y AND D YNAMICALL Y BALANCED AND INDOOR UNITS. z z  != � 2  LL 
AND RUN ON A MOTOR WITH PERMANENTL Y  :S t.:J  2 
LUBRICA TED BEARINGS. THE INDOOR FAN 8. PERFORMANCE 
SHALL CONSIST OF THREE (3) SPEEDS: D 

LOW, MID, AND HI AND AUTO. THE FAN A. THE SYSTEM SHALL PERFORM TO KEEP � co  :r: 
o u  <! 

� t/)  z 
SHALL HA VE A SELECTABLE A UTO FAN ELECTRICAL/CONTROL ROOM 

SETTING THA T WILL ADJUST THE FAN TEMPERA TURE BETWEEN 60 AND 90 °F. 

SPEED BASED ON THE DIFFERENCE 
BETWEEN CONTROLLER SET-POINT AND 9. SYSTEM CONTROL 

SPA CE TEMPERA TURE. INDOOR UNIT A.  THE CONTROL SYSTEM SHALL CONSIST OF 
SOUND LEVEL SHALL NOT EXCEED 49 
DB( A). 

A MINIMUM OF TWO (2) 
MICROPROCESSORS, ONE ON EACH 

4. VANE INDOOR AND OUTDOOR UNIT, 
INTERCONNECTED BY A SINGLE NON- r--

LL.. 
A. THERE SHALL BE A MOTORIZED POLAR TWO- WIRE CABLE. FIELD WIRING 0 :::.::: 

0:: 
HORIZONTAL VANE TO AUTOMA TICALL Y SHALL RUN DIRECTL Y FROM THE INDOOR U') <! 

1- 0... 
DIRECT AIR FLOW IN A HORIZONTAL AND UNIT TO THE WALL MOUNTED CONTROLLER w w w <::!' _j 
DOWNWARD DIRECTION FOR UNIFORM AIR WITH NO SPLICES. THE MICROPROCESSOR = r<l f-V> � >-
DISTRIBUTION. THE HORIZONTAL VANE LOCA TED IN THE INDOOR UNIT SHALL u ? _J  

HA VE THE CAPABILITY OF MONITORING 
< t:: o:: 

SHALL SIGNIFICANTL Y DECREASE > , w  = 2 0 
DOWNWARD AIR RESISTANCE FOR LOWER RETURN AIR TEMPERA TURE AND INDOOR V> <t Z 

:r: ::::l 
COIL TEMPERA TURE, RECEIVING AND 

w 
SOUND LEVELS, AND SHALL CLOSE THE 1- • _j 0 o w 
OUTLET POR T WHEN OPERA TION IS PROCESSING COMMANDS FROM THE WIRED z z Z z 
STOPPED. THERE SHALL ALSO BE A SET OF CONTROLLER, PROVIDING EMERGENCY _J W ::::l 

< (::J f-
c:::: 0 

VERTICAL VANES TO PROVIDE HORIZONTAL OPERA TION AND CONTROLLING THE w ...... w 
z O:: _j 

SWING AIRFLOW MOVEMENT. OUTDOOR UNIT. THE CONTROL VOL TAGE w Cl) f-
(.!) >-

FROM THE WIRED CONTROLLER TO THE _j 

5. FIL TER INDOOR UNIT SHALL BE 12/24 VOL TS, DC. ;:: 
J_, 

THE CONTROL SIGNAL BETWEEN THE 
A.  RETURN AIR SHALL BE FIL TERED B Y  MEANS INDOOR AND OUTDOOR UNIT SHALL BE 

OFAN EASIL Y REMOVABLE WASHABLE PULSE SIGNAL 24 VOLTS DC. UP TO TWO 
FIL TER. WIRED CONTROLLERS SHALL BE ABLE TO 

BE USED TO CONTROL ONE UNIT. 
6. COIL 

B. FOR A -CONTROL, A THREE (3) CONDUCTOR 
A.  THE EVAPORA TOR COIL SHALL BE OF 1 4  GA . A WG WIRE WITH GROUND SHALL 

NONFERROUS CONSTRUCTION WITH PRE- PROVIDE POWER FEED AND BI-
COA TED ALUMINUM STRAKE FINS ON DIRECTIONAL CONTROL TRANSMISSION 
COPPER TUBING. THE MUL TI-ANGLED HEA T BETWEEN THE OUTDOOR AND INDOOR 
EXCHANGER SHALL HA VE A MODIFIED FIN 

""' 
UNITS. IF CODE REQUIRES A DISCONNECT M co 

SHAPE THA T REDUCES AIR RESISTANCE (0 
MOUNTED NEAR THE INDOOR UNIT, A TAZ- ... C\1 

FOR A SMOOTHER, QUIETER AIRFLOW. ALL 0 """' 
MSJOJ 3-POLE DISCONNECT SHALL BE I co 

TUBE JOINTS SHALL BE BRAZED WITH ... 
USED - ALL THREE CONDUCTORS MUST BE "" 0 

PHOSCOPPER OR SIL VER ALLOY. THE I z INTERRUPTED. � COILS SHALL BE PRESSURE TESTED A T  THE <( c 
FA CTOR Y. A CONDENSA TE PAN AND DRAIN C. THE SYSTEM SHALL BE CAPABLE OF :I: c.. 
SHALL BE PROVIDED UNDER THE COIL. AUTOMA TIC RESTART WHEN POWER IS 

RESTORED AFTER POWER INTERRUPTION. 1 20  296  
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THE SYSTEM SHALL HA VE SELF-
DIA GNOSTICS ABILI� INCLUDING TOTAL 
HOURS OF COMPRESSOR RUN TIME. 
DIA GNOSTIC CODES FOR INDOOR AND 
OUTDOOR UNITS SHALL BE DISPLA YED ON 
THE WIRED CONTROLLER PANEL 

D. THE INDOOR UNIT CONTROL BOARD SHALL 
HA VE A UXILIAR Y CONTROL CONTA CT 
CONNECTORS TO PROVIDE: 

Function I Model PKA 
CN-2L - Lossnay Control X 
CN-24(152) Back-up Heat X 
CN-32 - Remote Switch X 
CN-51 - Central Control X 
CN-1 05 - IP Terminal X 
X =  INCLUDED 

E THE INDOOR UNIT SHALL BE CONNECTED 
TO A WALL MOUNTED WIRED CONTROLLER 
TO PERFORM INPUT FUNCTIONS 
NECESSARY TO OPERA TE THE SYSTEM. 
THE WIRED CONTROLLER SHALL HA VE A 
LARGE MUL TI-LANGUAGE DOT LIQUID 
CR YSTAL DISPLA Y (LCD). THERE SHALL BE 
A BUIL T-IN WEEKL Y TIMER WITH UP TO 
EIGHT PA TTERN SETTINGS PER DA Y. THE 
CONTROLLER SHALL CONSIST OF AN 
ON/OFF BUTTON, INCREASE/DECREASE SET 
TEMPERA TURE BUTTONS, A 
HEA T/COOL/AUTO/DR Y MODE SELECTOR, A 
TIMER MENU BUTTON, A TIMER ON/OFF 
BUTTON, SET TIME BUTTONS, A FAN SPEED 
SELECTOR, A VENTILA TION BUTTON, A 
TEST RUN BUTTON, AND A CHECK MODE 
BUTTON. THE CONTROLLER SHALL HA VE A 
BUlL T-IN TEMPERA TURE SENSOR. 
TEMPERA TURE SHALL BE DISPLA YED IN 
FAHRENHEIT (°F). TEMPERA TURE 
CHANGES SHALL BE B Y  INCREMENTS OF 
1 °F WITH A RANGE OF 67°F TO 87°F. 

F. THE WIRED CONTROLLER SHALL DISPLA Y 
OPERA TING CONDITIONS SUCH AS SET 
TEMPERA TURE, ROOM TEMPERA TURE, PIPE 
TEMPERA TURES (I. E. LIQUID, DISCHARGE, 
INDOOR AND OUTDOOR), COMPRESSOR 
OPERA TING CONDITIONS (INCLUDING 
RUNNING CURRENT, FREQUENC� INPUT 
VOL TA GE, ON/OFF STA TUS AND OPERA TING 
TIME), LEV OPENING PULSE� SUB 
COOLING AND DISCHARGE SUPER HEA T. 
NORMAL OPERA TION OF THE WIRED 
CONTROLLER SHALL PRO VIDE INDIVIDUAL 
SYSTEM CONTROL IN WHICH ONE WIRED 
CONTROLLER AND ONE INDOOR UNIT ARE 
INSTALLED IN THE SAME ROOM. THE 
CONTROLLER SHALL HA VE THE CAPABILITY 
OF CONTROLLING UP TO A MAXIMUM OF 
SIXTEEN SYSTEMS, AS A GROUP WITH THE 
SAME MODE AND SET-POINT FOR ALL, A T  A 
MAXIMUM DEVELOPED CONTROL CABLE 
DISTANCE OF 1, 500 FEET. 

G. CONTROL SYSTEM SHALL PRO VIDE ON/OFF 
AND MODE SWITCHING. THE CONTROLLER 
SHALL HA VE THE CAPABILITY TO PROVIDE 
SEQUENTIAL STARTING WITH UP TO FIFTY 
SECONDS DELA Y. 

H. THE UNIT SHALL HA VE A WIRELESS 
REMOTE CONTROLLER TO PERFORM INPUT 
FUNCTIONS NECESSARY TO OPERA TE THE 
SYSTEM. WITH THE CONTROLLER, A 
WIRELESS RECEIVER ASSEMBL Y MUST BE 
FURNISHED WHICH SHALL BE PLUG AND 
FIT COMPA TIBLE WITH THE INDOOR UNIT. 

(1) THE CONTROLLER SHALL HA VE A 
POWER ON/OFF SWITCH, MODE 
SELECTOR - COOL, DR � HEA T, 
AUTO, AND POWERFUL MODES -
TEMPERA TURE SETTING, TIMER 
CONTROL, FAN SPEED SELECT AND 
HORIZONTAL AND VER TICAL VANE 
CONTROL SELECTOR. THERE SHALL 
BE AN I-SEE@ SENSOR AREA 
SELECTOR CONTROL. THE INDOOR 
UNIT SHALL PERFORM SELF-
DIAGNOSTIC FUNCTION AND CHECK 
MODE SWITCHING. TEMPERA TURE 
CHANGES SHALL BE IN 1 OF 
INCREMENTS WITH A SETTING 
RANGE OF 61 TO 880F. 

(2) THE MICROPROCESSOR LOCA TED IN 
THE INDOOR UNIT SHALL HA VE THE 
CAPABILITY OF SENSING RETURN AIR 
TEMPERA TURE AND INDOOR COIL 
TEMPERA TURE, RECEIVING AND 
PROCESSING COMMANDS FROM THE 
WIRELESS OR A WIRED 
CONTROLLER, PROVIDING 
EMERGENCY OPERA TION AND 
CONTROLLING THE OUTDOOR UNIT. 

I. THE INDOOR UNIT SHALL SEND AN ALARM 
SIGNAL TO SCADA SYSTEM THROUGH A 
CONNECTOR. 

2. 11 A UTOMA TIC DAMPERS 

A .  PROVIDE A UTOMA TIC DAMPER A S  SHOWN AND 
SIZED ON DRA WINGS 

B. ALL A UTOMA TIC DAMPERS SHALL BE 
FURNISHED BY THE CONTRACTOR. DAMPERS 
SHALL BE SINGLE OR MUL TIPLE BLADES AS 
REQUIRED. ALL BLANK-OFF PLA TES AND 
CONVERSIONS NECESSAR Y  TO INSTALL 
SMALLER OR LARGER THAN DUCT SIZE 
DAMPERS SHALL BE THE RESPONSIBILITY OF 
THE CONTRACTOR. ALL DAMPERES SHALL BE 
RUSKING MODELS CD-50 OR APPROVED 
EQUAL. 

c. ALL DAMPER FRAMES SHALL BE CONSTRUCTED 
OF EXTRUDED ALUMINUM WITH 5" X 1 "X 
1 .25" EXTRUDED ALUMINUM AND SHALL HA VE 

CJ 
_j • 

FLANGES FOR DUCT MOUNTING. ALL MUL TIPLE 3. 03 MA TERIALS AND WORKMANSHIP 
« >- � z ;;:: o >«  � 

DAMPER SECTIONS MUST HA VE JACKSHAFTS. o n_  
O o  O z  :r: 

A.  WORK SHALL BE NEA T AND RECTILINEAR. :::;: « 0 � Ld  .. 
D. DAMPER BLADES SHALL NOT EXCEED 6" IN DUCTWORK AND PIPING SHALL RUN 6 � g §@  

WIDTH. ALL BLADES SHALL BE OF EXTRUDED CONCEALED EXCEPT IN MECHANICAL ROOMS ::?! d N :J  
ALUMINUM AIRFOIL TYPE CONSTRUCTION, AND AREAS WHERE NO HUNG CEILING ���� « o ::::> _j 
FABRICA TED FROM 6063-TS ALUMINUM. EXISTS. INSTALLA TION SHALL OPERA TE 

:r: S2 (.() U  

BLADES SHALL BE SUITABLE FOR HIGH SAFEL Y AND WITHOUT LEAKA GE, UNDUE I VELOCITY PERFORMANCE, UL TRA -LOW WEAR, NOISE, VIBRA TION, CORROSION OR 
LEAKAGE TYPE, WITH LEAKAGE NOT GREA TER WA TERHAMMER. 
THAN 6. 2 CFM/SQ. FT. A T  4 "  W. G. PRESSURE "<]""" 

DIFFERENTIAL FOR 48'' X 48" DAMPER SIZE, 3.04 CONTINUITY OF SER VICES ::::: w co 
AS PUBLISHED AND CERTIFIED UNDER AMCA 

� 0  o '-.... co 
A.  DO NOT INTERRUPT EXISTING SER VICES 

co I'-
CER TIFIED RA TINGS PROGRAM. DAMPER 0 U1 c.D 
LEAKAGE SHALL BE LESS THAN 0. 1 %  OF WITHOUT OWNER 'S APPROVAL. D S2 

� z  r<l 
TOTAL CFM A T  MAXIMUM DAMPER SYSTEM Ill C) 

VELOCITY. B. SCHEDULE INTERRUPTIONS IN AD VANCE, 
� 0 

ACCORDING TO OWNER 'S INSTRUCTIONS. 

E. ALL DAMPER BEARINGS SHALL BE MADE OF SUBMIT, IN WRITING, WITH REQUEST FOR z z  != � 2  LL 
NYLON OR MOLDED SYNTHETIC. BUSHINGS INTERRUPTION, METHODS PROPOSED :S t.:J  2 
THA T TURN IN THE BEARINGS ARE TO BE OIL TOMINIMIZE LENGTH OF INTERRUPTION. 

IMPREGNA TED SINTERED METAL. 
D � co  :r: 

3. 05 ACCESS AND ACCESS PANELS o u  <! 

� t/)  z 
F. REPLACEABLE BUTYL RUBBER SEALS SHALL BE 

PROVIDED WITH THE DAMPER. SEALS SHALL A .  PROVIDE PROPER A CCESS TO MA TERIALS AND 

BE INSTALLED ALONG THE TOP, BOTTOM, AND EQUIPMENT THA T REQUIRE INSPECTION, 

SIDES OF THE FRAME AND ALONG EA CH REPLACEMENT, REPAIR OR SERVICE AND 

BLADE EDGE. SEALS SHALL PROVIDE A TIGHT COORIDINA TE THEIR DELIVER Y WITH 

CLOSING. LOW LEAKAGE DAMPER LEAKA GE THEINSTALLING TRADE. 

AND FLOW CHARA CTERISTIC CHARTS MUST BE 
SUBMITTED TO THE ENGINEER PRIOR TO B. COORDINA TE AND PREPARE A LOCA TION, 

APPROVAL OF DAMPERS. SIZE, AND FUNCTION SCHEDULE OF A CCESS r--
PANELS REQUIRED TO FULL Y SER VICE LL.. 0 :::.::: 

G. THE HVA C  CONTRACTOR SHALL PRO VIDE AN EQUIPMENT AND DELIVER TO A 0:: 
co <! 

A CCESS DOOR UPSTREAM AND DOWNSTREAM REPRESENTA TIVE OF THE INSTALLING TRADE. 1- 0... 
w w 

OF EA CH A UTOMA TIC DAMPER LOCA TION. w <::r _j = r<l f-c. FURNISH ACCESS PANELS FOR INSTALLA TION V> � >-

UNDER OTHER SECTIONS WHERE FIRE u ? _J  
H. A UTOMA TIC DAMPER SHALL INTERLOCK WITH < t:: o:: 

DAMPERS, VOLUME DAMPERS, CONTROLS, 
> , w  

EXHAUST FAN (EF-1). = 2 0 <t Z 
SHUT-OFF VAL VES, CONTROL VAL VES, CHECK V> :r: ::::l w 

PART 3 - EXECUTION AND WORKMANSHIP VAL VES, OR OTHER ITEMS INSTALLED UNDER 1- • _j 0 o w 
THIS SECTION REQUIRE ACCESS AND ARE 

z z Z z _J W ::::l 
3.01 EQUIPMENT AND SYSTEMS CONCEALED IN FLOOR, WALL, FURRED SPA CE < (::J f-

c:::: 0 
OR ABOVE CEILING. ACCESS PANELS w ,__. w 

z O:: _j 

THE ENGINEER WILL CHECK THE COMPLETED SHALLBE BY MILCOR, KNAPP, INLAND STEEL, 
w Cl) f-

A .  (.!) >-
_j 

INSTALLA TION EITHER SEQUENT/ALL Y AS OR APPROVED EQUAL ;:: 
DIFFERENT PARTS ARE COMPLETED. ALL J_, 
SYSTEM SHALL BE INSTALLED BASED ON HIGH D. PANELS SHALL BE A T  LEAST 12 IN. X 12 IN. 
PRESSURE PRESENT IN TUNNEL FAN PLENUM 
AREA. RUN DUCTWORK TIGHT TO THE 3. 06 PENETRA TIONS AND SLEEVES 

BUILDING STRUCTURE FOR RIGID 
INSTALLA TION. A .  GENERAL 

3. 02 SPECIAL RESPONSIBILITIES 1 .  PRO VIDE PIPE AND DUCT SLEEVES AND 
PA CKING MA TERIALS AS SPECIFIED AND AS 

A. COORDINA TION: SHOWN ON ORA WINGS. 

1. OBTAIN & SUBMIT DETAILED INSTALLA TION 2. SLEEVES FOR INSULA TED PIPE AND DUCT IN ""' 
INFORMA TION FROM MANUFA CTURERS OF NON-FIRE RA TED CONSTRUCTION SHALL M co (0 

ACCOMMODA TE CONTINUOUS INSULA TION ... C\1 
EQUIPMENT PROVIDED UNDER THIS SECTION. 0 ""'" 

WITHOUT COMPRESSIOM I co ,.. 
2. MAINTAIN HVA C EQUIPMENT AND SYSTEMS "" 0 

3.07 ANCHORS 
I z 

UNTIL FINAL ACCEPTANCE. ENSURE ADEQUA TE � 
PROTECTION OF EQUIPMENT AND MA TERIAL <( c 
DURING DELIVER � STORA GE AND A .  INSERTS SHALL BE IRON OR STEEL OF TYPE :I: c.. 

INSTALLA TION. TO RECEIVE MACHINE BOLT HEAD OR NUT 
AFTER INSTALLA TION. INSER TS SHALL 1 2 1  296  
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PERMIT ADJUSTMENT OF BOL T IN ONE 
HORIZONTAL DIRECTION AND SHALL DEVELOP 
STRENGTH OF BOL T WHEN INSTALLED IN 
PROPERL Y CURED CONCRETE. 

B. PROVIDE ANCHORS AS NECESSAR Y  FOR 
A TTA CHMENT OF EQUIPMENT AND DUCT 
SUPPORTS AND HANGERS. 

3.08 STARTUP, TESTING AND BALANCING 

A.  GENERAL 

1. PROVIDE QUALIFIED PERSONNEL, EQUIPMEN0 
APPARA TUS AND SERVICES FOR START-UP, 
TESTING AND BALANCING OF MECHANICAL 
SYSTEM, TO PERFORMANCE DA TA SHOWNIN 
SCHEDULES, AS SPECIFIED, AND AS 
REQUIRED. NOTIFY ENGINEER AND 
A UTHORITIES INVOL VED A T  LEAST TWO 
WEEKS BEFORE START-UP, TESTING AND 
BALANCING BEGINS. 

2. THE SUBCONTRACTOR SHALL DO THE 
FOLLOWING PRIOR TO STARTING THE HVAC 
SYSTEM. 

A .  CHECK EQUIPMENT ALIGNMENT. 

B. CHECK EQUIPMENT ROTA TION. 

c. CHECK V-BEL T DRIVES AND SHEA VES. 

D. CHECK OPERA TION OF ALL MANUAL 
DAMPERS. 

B. THE CONTRACTOR SHALL THEN START THE 
HVA C  SYSTEM AND CHECK FOR PROPER 
OPERA TION. ALL SAFETY CONTROLS SHALL BE 
TESTED. THE HVAC SYSTEM SHALL THEN BE 
ADJUSTED TO PROVIDE THE OPERA TION 
CALLED FOR ON THE ORA WINGS AND IN 
THESE SPECIFICA TIONS. 

c. FINAL A CCEPTANCE OF THE HVA C  SYSTEM 
AND ITS OPERA TION SHALL BE SUBJECT TO 
APPRO VAL OF SAME BY THE ENGINEER. 

3.09 AIR BALANCING 

A. THE HVA C  SYSTEM SHALL BE ADJUSTED AND 
BALANCED AFTER ALL INSTALLA TION WORK 
AND START-UP WORK IS COMPLETE. 
BALANCING WORK SHALL BE PERFORMED B Y  
A N  INDEPENDENT CERTIFIED BALANCING 
SUBCONTRA CTOR WITH A MINIMUM OFFIVE 
(5) YEARS EXPERIENCE IN THE BALANCING OF 
AIR AND WA TER SYSTEMS. 

B. PRIOR TO BALANCING OF THE AIR SYSTEMS, 
THE CONTRACTOR SHALL PERFORM THE 
FOLLOWING WORK, AS APPLICABLE. 

1. EXAMINE THE AIR SYSTEMS TO SEE THA T 
THEY ARE FREE OF OBSTRUCTIONS. 

2. VERIFY THA T ALL DIFFUSERS AND REGISTERS 
ARE OPEN. 

3. VERIFY THA T ALL MOTORIZED DAMPERS AND 
VAL VES A REIN THE CORRECT POSITION. 

4. CHECK FANS FOR PROPER ROTA TION. 

c. THE CONTRACTOR SHALL INFORM THE 
ENGINEER PROMPTL Y IF, IN HIS OPINION, THE 
SYSTEM CANNOT BE MADE TO PERFORM AS 
SPECIFIED. 

D. THE CONTRACTOR SHALL THEN PERFORM THE 
FOLLOWING WORK, AS APPLICABLE: 

1. ADJUST DIFFUSERS AND REGISTERS B Y  
MEANS OF DAMPERS TO DELIVER OR REMOVE 
THE SPECIFIED QUANTITIES. EACH DIFFUSER 
SHALL DELIVER THE DESIGNA TED CFM IN THE 
PROPER PA TTERN. 

2. MEASURE AIR FLOWS AND PRESSURES A T  
BRANCH TAKE OFF POINTS TO ENSURE 
SPECIFIED AIR QUANTITIES ARE BEING 
DELIVERED TO AND REMOVED FROM ALL 
ZONES. AIR FLOWS SHALL BE BY THE DUCT 
TRA VERSE METHOD. 

3. ADJUST FAN SPEEDS, AS APPLICABLE, AS 
REQUIRED TO MOVE THE SPECIFIED AIR 
QUANTITIES. THE CONTRACTOR SHALL 
CONTINUOUSL Y MONITOR FAN MOTOR 
CURRENT ORA W DURING BALANCING AND 
ADJUSTING WORK TO INSURE THA T THE 
MOTOR IS NOT O VERLOADED. 

4. TABULA TE THE RESUL TS OF BALANCING ON 
APPROVED MBC FORMS AND SUBMIT THREE 
(3) COPIES TO THE ENGINEER FOR APPROVAL 
AND RECORD. 

5. PERFORM THIS WORK IN A CCORDANCE WITH 
THE LA TEST PROCEDURES AND STANDARDS 
DESCRIBED IN THE AABC BALANCING AND 
ADJUSTING MANUAL. 

3. 10 OPERA TING INSTRUCTIONS AND 
MAINTENANCE MANUALS 

A .  A T  COMPLETION OF THE WORK OF THIS 
SECTION OF THE SPEC/FICA TIONS, THIS 
SUBCONTRA CTOR SHALL GIVE DETAILED 
INSTRUCTIONS IN THE OPERA TION AND 
MAINTENANCE OF ALL EQUIPMENT AND 
DEVICES INSTALLED UNDER THIS SECTION OF 
THE SPECIFICA TIONS TO RESPONSIBLE 
PERSONNEL DESIGNA TED B Y  THE OWNER. A 
LETTER CONTAINING THE NAME OF THE 
PERSON OR PERSONS TO WHOM THE 
INSTRUCTIONS WERE GIVEN AND THE DA TES 
OF THE INSTRUCTION PERIOD SHALL BE 
SUBMITTED TO THE ENGINEER. 

B. A T  COMPLETION OF THE WORK OF THIS 
SECTION OF THE SPECIFICA TIONS, THE 
CONTRACTOR SHALL PREPARE AND DELIVER 

CJ 
_j • 

TO THE ENGINEER THREE {3) COMPLETE 
« >- � z ;;:: o >«  � 

MAINTENANCE MANUALS COVERING ALL o n_  
O o  O z  :r: 

EQUIPMENT AND DEVICES INSTALLED UNDER :::;: <( 0 � Ld  .. 
THIS SECTION OF THE SPECIFICA TIONS. THE 6 � g §@  
MANUALS SHALL CONTAIN, FOR EACH PIECE ::?! d N :J  

OF EQUIPMENT AND DEVICE, COMPLETE ���� « o ::::> _j 
MANUFA CTURER'S DESCRIPTIONS INCLUDING 

:r: S2 (.() U  

PHOTOGRAPHS, DIMENSIONED DRA WINGS, I AND WIRING DIAGRAMS. THE MANUALS SHALL 
PROVIDE COMPLETE INSTRUCTIONS FOR THE 
PROPER OPERA TION AND USE OF THE "<]"' 

EQUIPMENT AND DEVICE, AND SHALL INCLUDE 
::::: w co � 0  

COPIES OF POSTED SPECIFIC INSTRUCTIONS. o '-.... co co I'-
THE MANUALS SHALL CONTAIN ONL Y THA T 0 U') c.D 
INFORMA TION WHICH SPECIFICALL Y APPLIES D S2 

� z  r<l 
TO THIS PROJECTAND ALL UNRELA TED Ill C) � 0 
MA TERIAL SHALL BE DELETED. DURING THE 
INSTRUCTION PERIOD THIS MANUAL SHALL BE z z  != 
USED AND EXPLAINED. THE MANUALS SHALL � 2  LL :S t.:J  2 
BE BOUND IN NOTEBOOKFORM AND INDEXED. 

c. THE SUBCONTRA CTOR SHALL PROVIDE 
D � co  :r: 
o u  <! 

NAMES, ADDRESSES, AND TELEPHONE � t/)  z 

NUMBERS OF THE MANUFA CTURER 1S 
REPRESENTA TIVES AND SER VICE COMPANIES 
FOR EACH PIECE OF EQUIPMENT AND DEVICE 
SO THA T REPLA CEMENT PARTS AND SERVICE 
CAN BE READIL Y  OBTAINED. 

3. 11 MEASUREMENT AND PA YMENT 

A .  THE DEPARTMENT WILL MEASURE THE r-
QUANTITY OF HVAC ON A L UMP SUM BASIS. u.. 0 :::.::: 
THE PRICE PAID SHALL INCLUDE ALL 

0:: r- <! 
NECESSAR Y  LABOR, MA TERIAL, TOOLS, AND 1- 0... 

w w 
EQUIPMENT TO COMPLETE THE WORK. w <::r __j = r<l f-V> � >-

u ? _J  
ITEM UNIT DESCRIPTION < t:: o:: > , w  = 2 0 

V) <t Z 
SPECIAL LUMP ITEM SPECIAL - MISC. : w :r: ::::l 

1- • __j 
HVA C  0 o w 

z z Z z 
_J W ::::l 
< (::J f-
c:::: 0 w ,__. w 
z O:: __j 
w Cl) f-
(.!) >-

__j 
;:: 
J_, 

""' M co 
... (0 C\1 0 ""'" I co ... 
"" 0 I z � 
<( c 
:I: c.. 
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ITEM 530 - SPECIAL - STRUCTURE� MISC. : CARBON 
MONOXIDE DETECTION SYSTEM 

PART 1 - GENERAL 

1. 01 GENERAL REQUIREMENTS 

A. THE CONTRACTOR SHALL FURNISH ALL LABOR, 
EQUIPMENT AND MA TERIALS, AND PERFORM 
ALL OPERA TIONS REQUIRED TO INSTALL THE 
CARBON MONOXIDE DETECTION SYSTEM AS 
INDICA TED AND DESCRIBED IN THE 
CONTRA CT ORA WINGS. THE CONTRACTOR 
SHALL FURNISH ALL CONDUIT, WIRING, 
OUTLET BOXES, JUNCTION BOXES, CABINETS, 
AND SIMILAR DEVICES NECESSAR Y  FOR THE 
COMPLETE INSTALLA TION. THE SYSTEM SHALL 
INCLUDE, BUT NOT BE LIMITED TO ALL 
CONTROL AND COMMUNICA TION EQUIPMENT, 
POWER SUPPLIES, CARBON MONOXIDE 
DETECTORS, AUDIBLE AND VISIBLE 
NOTIFICA TION EQUIPMENT, CONDUITS, 
WIRES, FITTINGS, AND ALL OTHER 
A CCESSORIES REQUIRED TO PRO VIDE A 
COMPLETE AND OPERABLE CONTROL SYSTEM. 

B. THE WORK COVERED BY THIS SPECIFICA TION 
WILL INCLUDE THE FOLLOWING WORK TO BE 
PERFORMED BY THE CONTRA CTOR: 

1. IT IS THE CONTRA CTOR '5 RESPONSIBILITY TO 
FIELD VERIFY ALL DIMENSIONS AND 
QUANTITIES. 

2. TESTING OF THE COMPLETE CARBON 
MONOXIDE DETECTION SYSTEM FOR ALARM, 
TROUBLE, AND SUPER VISOR Y FUNCTIONS 
UPON COMPLETION OF THE INSTALLA TION. 

3. THE CONTRACTOR SHALL TRAIN ODOT'S 
MAINTENANCE PERSONNEL. 

4. COMMUNICA TION BETWEEN THE CARBON 
MONOXIDE DETECTION SYSTEM AND THE 
SCADA SYSTEM. 

1. 02 REFERENCES 

A. REFERENCE STANDARDS SHALL INCLUDE AS A 
MINIMUM BUT NOT LIMITED TO: 

1. NA TIONAL FIRE PROTECTION ASSOCIA TION 
STANDARD 720, STANDARD FOR THE 
INSTALLA TION OF CARBON MONOXIDE (CO) 
DETECTION AND WARNING EQUIPMENT. 

2. NA TIONAL FIRE PROTECTION ASSOCIA TION 
STANDARD 1 01, LIFE SAFETY CODE. 

3. NA TIONAL FIRE PROTECTION ASSOCIA TION 
STANDARD 70, NA TIONAL ELECTRICAL CODE. 

4. ARTICLE 210, BRANCH CIRCUITS. 

5. AR TICLE 760, FIRE PROTECTIVE SIGNALING 
SYSTEMS. 

6. AR TICLE 500, HAZARDOUS AREAS. 

7. NA TIONAL FIRE PROTECTION ASSOCIA TION 1. 04 
STANDARD 72, NA TIONAL FIRE ALARM CODE 

A. 
8. NA TIONAL FIRE PROTECTION ASSOCIA TION 

STANDARD 502, HIGHWA YS, TUNNELS, 
BRIDGES. 

B. OTHER REFERENCES: 

1 .  U.S. DEPARTMENT OF TRANSPORTA TION 
MEMORANDUM 38, REVISED GUIDELINES FOR 
CONTROL OF CARBON MONOXIDE (CO) LEVELS 
IN TUNNELS - DA TED MARCH 31 1989. 

1 . 03 QUALITY CONTROL 

A. EA CH COMPONENT SHALL BE FACTOR Y 
MUTUAL APPRO VED AND/OR LISTED UNDER 
THE APPROPRIA TE CA TEGOR Y BY 
UNDER WRITERS' LABORA TORIES, INC (UL}, 
AND SHALL BEAR THE "FM" AND/OR "UL " 
LABELS. 1. 05 

B. THE SYSTEM SHALL COMPL Y WITH ALL STA TE A. 

AND LOCAL CODES WITH NO EXCEPTION. 

c THE INSTALLA TION SHALL BE MADE IN 
ACCORDANCE WITH THE APPLICABLE 
PROVISIONS OF THE LA TEST PUBLISHED 
EDITION OF THE REFERENCED STANDARDS AS 
WELL AS THE EQUIPMENT MANUFA CTURERS' 
INSTALLA TION INSTRUCTIONS. 

D. THE SYSTEM SHALL BE TESTED IN 
ACCORDANCE WITH THE LA TEST EDITION OF 
THE FOLLOWING: 

1. NA TIONAL FIRE PROTECTION ASSOCIA TION 
STANDARD 720, STANDARD FOR THE 
INSTALLA TION OF CARBON MONOXIDE (CO) 
DETECTION AND WARNING EQUIPMENT. 

2. THE EQUIPMENT MANUFACTURER 'S TESTING 1. 06 

INSTRUCTIONS. 
A. 

E. THE EQUIPMENT FURNISHED UNDER THIS 
SPECIFICA TION SHALL BE PROVIDED BY A 
MANUFA CTURER WHO HAS BEEN 
MANUFACTURING THIS TYPE OF EQUIPMENT 
FOR THE PAST FIVE YEARS WITH A 
SUCCESSFUL RECORD IN HIGHWA Y TUNNELS B. 

INSTALLA TION. 

F. THE CONTRACTOR SHALL PROVIDE A SER VICE 
TECHNICIAN WITHIN 24-HOURS OF A REQUEST 
FOR ON-SITE SERVICE WITHIN TWO YEAR c 
PAST PROJECT COMPLETION. 

G. THE MANUFA CTURER SHALL WARRANTY 
A GAINST MANUFACTURER 'S DEFECTS ALL NEW 

CJ 
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SYSTEM EQUIPMENT FOR A PERIOD OF ONE (1) CONTRA CTOR SHALL CER TIFY THA T HE/SHE � Ld  .. 
YEAR FROM THE DA TE OF PROJECT HAS REVIEWED THE DOCUMENTA TION TO 6 � g §@  

::?! d N :J  
A CCEPTANCE. THE WARRANTEE SHALL VERIFY: DIMENSIONS/ QUANTITIES; ���� 
INCLUDE; SERVIC� PAR TS AND LABOR. INSTALLA TION AND FABRICA TION « o ::::> _j :r: S2 (.() U  

TECHNIQUES, PROCEDURES, AND SEQUENCES,· I QUAL/FICA TIONS OF THE CONTRACTOR AND GOOD WORKMANSHIP AND SAFETY 
PRECA UTIONS; AND THA T THEY ARE IN 

THE CONTRACTOR CONNECTED WITH THE CONFORMANCE WITH THIS SPECIFICA TION. 
PROJECT SHALL PROVIDE PROOF OF AS A MINIMUM, EA CH CONTRACTOR SHALL 

:'! ' 
COMPETENCE OF BOTH THEIR COMPANY AND 

w r--
INCLUDE THE FOLLOWING SUBMITTALS WITH � 0  

THE INDIVIDUAL FOREMAN ASSIGNED TO THIS 
o '-._  CX) 

THEIR BIDS. CX) r--0 U') 
PROJECT. THEY SHALL DEMONSTRA T� IN A c.D 

D S2 
MANNER A CCEPTABLE TO THE ENGINEER, 1 .  MANUFACTURER '5 QUALIFICA TIONS, � z  r<l Ill C) 
PROFICIENCY IN INSTALLING CARBON INDICA TING YEARS IN BUSINESS, SER VICE � 0 
MONOXIDE DETECTION1 ALARM1 AND CONTROL CAPABILITIES AND POLICIES, WARRANTY 
SYSTEMS FOR A T  LEAST TWO YEARS. COVERA GE AND DURA TION, SPARE PARTS z z  ::.::: 

SUPPORT, AND A LIST OF SIMILAR 
� 2  U1 
:S t.:J  ::.::: 

1. THE CONTRACTOR SHALL PROVIDE INSTALLA TIONS. 
DOCUMENTA TION INDICA TING RECENT D 

PROJECTS OF SIMILAR SIZE WHERE THE 2. CONTRACTOR'S QUALIFICA TIONS, INDICA TING � �  :r: O l/)  <! 
CONTRA CTOR WAS RESPONSIBLE FOR YEARS IN BUSINESS AND PRIOR EXPERIENCE � �  z 

PROVIDING THE COMPLETE INSTALLA TION OF WITH INSTALLA TIONS THA T INCLUDE THE q-
CARBON MONOXIDE DETECTION, ALARM, AND TYPE OF EQUIPMENT THA T IS TO BE SUPPLIED. lL.. 
CONTROL SYSTEMS. CONTRACTORS SHALL DEMONSTRA T� IN A 0 ...... 

MANNER A CCEPTABLE TO THE ENGINEER, 1-
RELA TED DOCUMENTS PROFICIENCY IN INSTALLING SIMILAR CARBON w 

w 
MONOXIDE DETECTION, ALARM, AND CONTROL :I: 

(./) 
PRIOR TO COMMENCEMENT AND AFTER SYSTEMS FOR A T  LEAST TWO YEARS. (./) 
COMPLETION OF WORK, THE CONTRA CTOR w 

1-
SHALL PROVIDE WRITTEN NOTIFICA TION TO D. THE CONTRACTOR SHALL SUBMIT OPERA TIONS 0 

z 
THE ENGINEER. THE CONTRACTOR SHALL AND MAINTENANCE MANUALS, THESE SHALL _J ::.::: 

0:: 
PROVIDE TO THE ENGINEER A SIGNED CONTAIN INFORMA TION ON BUT NOT LIMITED 

< <! 
a:: 0.. 

WRITTEN STA TEMENT, SUBSTANTIALL Y IN TO: 
w 
z w 
w <::!' _j 

FORM AS FOLLOWS: (.!) r<l f-
� >-

1 .  TESTING OF THE CARBON MONOXIDE I ? ....J 
1 .  "THE UNDERSIGNED, HA VING BEEN ENGAGED DETECTION SYSTEM EQUIPMENT. ::::E t:: o:: , w  w 2 0 

AS THE CONTRACTOR ON THE CARBON 1- <t Z (./) :r: ::::l 
MONOXIDE DETECTION SYSTEM INSTALLA TION 2. FREQUENCY BY WHICH THE ELECTROCHEMICAL >- • _j (./) o w 
ON THE PROJECT, CONFIRMS THA T THE CELL SHALL BE REPLACED. z z Z 0 z 
CARBON MONOXIDE DETECTION EQUIPMENT W ::::l i= (::J f-

3. TROUBLESHOOTING OF THE CARBON 0 WAS INSTALLED IN ACCORDANCE WITH THE u ...... w 
MONOXIDE DETECTION SYSTEM. w O:: _j 

WIRING DIAGRAMS, INSTRUCTIONS, 1- Cl) f-
w >-

DIRECTIONS, AND TECHNICAL 0 _j 

SPECIFICA TIONS PROVIDED TO US BY THE 4. A WIRING DIA GRAM OF THE COMPLETE w ;:: 
CARBON MONOXIDE DETECTION SYSTEM. 

0 J_, 
MANUFACTURER AND THE ENGINEER. H x 0 

5. A COMPLETE POINT-TO-POINT CARBON z 
SUBMITTALS 0 

MONOXIDE SYSTEM EQUIPMENT INSTALLA TION ::::::E 

DIA GRAM. 
z 

THE CONTRACTOR SHALL NOT ORDER ANY 0 
co 

EQUIPMENT, NOR PERFORM ANY a:: 

6. RELIABILITY, RECALIBRA TION, OPERA TION < 
INSTALLA TIONS1 PRIOR TO COMPLETION OF u 

AND MAINTENANCE OF THE EQUIPMENT TO BE 
REVIEW OF THE SUBMITTALS BY THE 

SUPPLIED. 
ENGINEER. 

E. AS A MINIMUM, THE A WARDED CONTRACTOR 
ALL SUBMITTALS SHALL INCLUDE PROJECT SHALL SUBMIT FIVE (5) COPIES AND TWO (2) ""' 
NAM� DA T� REVISION NUMBER, DIGITAL COPIES OF THE FOLLOWING PRIOR TO 

M co (0 
MANUFACTURER AND PAGE NUMBER ON EACH ... C\1 

PERFORMING ANY WORK: 0 ...... 
PAGE. I co ... 

1 .  A SCHEDULE INDICA TING THE INSTALLA TION "" 0 
THE CONTRACTOR SHALL SUBMIT TO THE 

I z 
SEQUENCE, THE TIME FRAM� AND DETAILS � 

ENGINEER SUFFICIENT INFORMA TION TO ON HOW THE CARBON MONOXIDE DETECTION <( c 
DESCRIBE THEIR QUALIFICA TIONS, THE WORK SYSTEM A CTIVA TION AND SWITCH-O VER WILL 

:I: c.. 

EFFORTS TO BE PERFORMED, AND THE OCCUR. THIS SCHEDULE SHALL ENSURE THA T 
MA TERIALS TO BE PRO VIDED. THE 1 2 3  296  
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SYSTEM DOWN-TIME IS KEPT TO A MINIMUM. 
PROJECTED DA TES OF DELIVERY OF THE 
EQUIPMENT TO BE SUPPLIED, JNSTALLA TJON 
COMPLETION, DEMONSTRA TION TEST AND 
FINAL TEST/ACCEPTANCE DA TES SHALL BE 
INCLUDED. 

2. THE CONTRACTOR SHALL SUBMIT COMPLETE 
SETS OF MAINTENANCE INSTRUCTION 
MANUALS TO THE ENGINEER. 
MANUFACTURER 'S ORIGINAL CA TALOG DA TA 
AND DESCRIPTIVE IN FORMA TJON FOR ALL 
COMPONENTS OF THE SYSTEM. 

3. A COMPLETE LIST OF ELECTRICAL CURRENT 
REQUIREMENTS DURING NORMAL, 
SUPER VISOR Y,. TROUBLE, AND ALARM 
CONDITIONS FOR EACH COMPONENT OF THE 
SYSTEM. 

4. SUFFICIENT INFORMA TION SO THA T THE 
EXACT FUNCTION IS KNOWN OF EACH 
INSTALLED DEVICE. 

F. UPON COMPLETION OF THE JNSTALLA TJON OF 
THE CARBON MONOXIDE DETECTION SYSTEM, 
THE CONTRACTOR SHALL SUBMIT THE 
FOLLOWING; 

1. THE CONTRA CTOR SHALL SUBMIT A NOTICE TO 
THE ENGINEER THA T THE CARBON MONOXIDE 
SYSTEM HAS BEEN SA TJSFACTORIL Y TESTED 
BY THE CONTRACTOR AND THE 
MANUFACTURER 'S REPRESENTA TIVE AND IS 
READ Y FOR THE DEMONSTRA TION TEST. 

2. A T  THE TIME OF NOTIFICA TION, THE 
CONTRA CTOR SHALL SUBMIT THE 
"DEMONSTRA TION TEST PLAN" WHICH SHALL 
DESCRIBE HOW THE SYSTEM WILL BE TESTED. 
THE DEMONSTRA TJON TEST PLAN, PREPARED 
BY THE CONTRACTOR AND THE 
MANUFACTURER 'S TECHNICAL 
REPRESENTA TIVE AND SIGNED BY THEM, 
A TTESTING THA T THE SYSTEM IS IN 
COMPLETEL Y SA TISFACTOR Y AND OPERABLE 
CONDITION, SHALL BE SUBMITTED TO THE 
ENGINEER PRIOR TO A GREEING TO SCHEDULE 
THE DEMONSTRA TJON TEST. 

G. THE CONTRACTOR SHALL SUBMIT A TRAINING 
SCHEDULE TO ODOT'S MAINTENANCE 
PERSONNEL WITH A T  LEAST A MONTH NOTICE. 

H. UPON COMPLETION OF THE DEMONSTRA TJON 
TEST AND THE CORRECTION OF ANY 
DEFJCJENCIE� THE CONTRACTOR SHALL 
SUBMIT ''AS-BUlL T" DRA WINGS. ''AS-BUlL T" 
DRA WINGS WHICH SHALL INCLUDE ORIGINAL 
MANUFACTURER 'S SPECIFICA TION AND 
JNSTALLA TJON INSTRUCTION SHEETS. 

PART 2 - PRODUCTS 

2.01 CARBON MONOXIDE DETECTION 

A.  THE SYSTEM SHALL BE CONFIGURED SUCH 
THA T ALARM INDICA TIONS O VERRIDE 
TROUBLE CONDITIONS. 

B. THE SYSTEM SHALL PRO VIDE CONTACTS TO 
INTERFACE WITH THE SYSTEM TRANSMITTING 
A SIGNAL TO THE CENTRAL RECEIVING 
STA TION, SUPER VISE EACH SYSTEM FOR 
CONDITIONS WHICH WOULD IMPAIR PROPER 
SYSTEM OPERA TION, ANNUNCIA TE SUCH 
ABNORMAL CONDITIONS, AND CONTROL 
RELA TED EQUIPMENT, AS INDICA TED ON 
CONTRA CT DOCUMENTS. 

c. CARBON MONOXIDE DETECTION SENSORS 
SHALL HA VE A LOCAL DISPLA Y SCREEN 
SHOWING REAL-TIME CARBON MONOXIDE 
VALUES. 

D. CARBON MONOXIDE DETECTION SHALL USE 
ELECTROCHEMICAL DETECTION CELLS. 

E. CARBON MONOXIDE DETECTION SENSORS 
SHALL NOT BE INSTALLED A T  LOCA TIONS 
CLOSE TO ANY ELECTROMA GNETIC 
INTERFERENCE. 

F. CARBON MONOXIDE DETECTION SENSORS 
USED SHALL HA VE A MEASURING RANGE 
BETWEEN ZERO PPM AND 250 PPM AND AN 
ACCURACY OF +/- 5% OR LESS OF THE FULL 
SCALE. 

G. CARBON MONOXIDE TRANSMITTERS SHALL 
HA VE A 4-20 MA ANALOG OUTPUT SIGNAL. 

H. CARBON MONOXIDE DETECTION SENSORS 
AND TRANSMITTERS SHALL HA VE AN 
OPERA TING TEMPERA TURE RANGE SPANNING 
BETWEEN -4 AND 122 DEGREES FAHRENHEIT. 

I. THE ENCLOSURE SHALL BE DESIGNED TO 
CONTAIN AND FUNCTJONALL Y ACCOMMODA TE 
ALL INPUT AND OUTPUT CIRCUITS, AND THE 
POWER SUPPL Y. CARBON MONOXIDE 
DETECTION SENSORS AND TRANSMITTERS 
SHALL HA VE AN ENCLOSURE RA TING OF NEMA 
4X AND/OR IP 66 OR HIGHER. 

]. PRODUCTS AND THEIR MANUFA CTURERS OF 
THE CARBON MONOXIDE DETECTION AND 
CONTROL EQUIPMENT ARE: 

1 .  MERIDIAN - SCOTT SAFETY,. MONROE 
CORPORA TE CENTER, P. O. BOX 569, MONROE, 
NC 281 11 .  

2. SENSEPOINT XCD - HONEYWELL ANAL YTICS, 
405 BARCLA Y BOULEVARD, LINCOLNSHIRE, IL 
60069, 847-955-8200. 
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3. UL TIMA XE OR X3 GAS MONITOR - MSA, 1000 VERTICAL FLAME TEST, PER CSA C22. 2 NO. � Ld  .. 
CRANBERRY WOODS DRIVE, CRANBERR Y 0. 3, TEST METHODS FOR ELECTRICAL WIRES 6 � g §@  

::?! d N :J  
TOWNSHIP, PA 1 6066, 724-776-8600. AND CABLES. ���� « o ::::> _j :r: S2 (.() U  

4. OR APPRO VED EQUAL; 2. WIRES AND CABLES LISTED AS HA VJNG FIRE- I RESISTANT AND LOW SMOKE-PRODUCING 
2. 02 WIRING CHARACTERISTICS, BY HA VING A FLAME 

TRA VEL DISTANCE THA T DOES NOT EXCEED 
A. ALL LOW VOLTA GE POWER, FOR EACH CARBON 1 .5  M {4. 9 FT), GENERA TING A MAXIMUM PEAK :'! ' 

MONOXIDE SYSTEM DETECTOR, SHALL BE OPTICAL DENSITY OF SMOKE OF 0. 5 AND A 
w r--� 0  

PROVIDED BY THE PLC. MAXIMUM A VERA GE OPTICAL DENSITY OF 
o '-._  CX) CX) r--0 U') 

SMOKE OF 0. 15 WHEN TESTED, AS A MINIMUM c.D 
B. ALL SYSTEM WIRING SHALL BE AS IN ACCORDANCE WITH THE METHODS 

D S2 
� z  r<l 

DETERMINED SUITABLE BY THE Ill C) 
DESCRIBED IN NFPA262 OR CSA FT6, � 0 

MANUFACTURER AND IN COMPLIANCE WITH HORIZONTAL FLAME AND SMOKE TEST, PER 
THE CURRENT CARR YING CAPACITIES AS SET CSA C22.2 N0. 0.3. z z  ::.::: 
FORTH B Y  THE NA TIONAL ELECTRICAL CODE. � 2  U1 

:S t.:J  ::.::: 
H. ALL SYSTEM WIRING SHALL BE RESISTANT TO 

c. FIELD WIRING TERMINAL STRIPS SHALL BE THE SPREAD OF FIRE, SHALL HA VE REDUCED D 
CAPABLE OF A CCOMMODA TING WIRE SIZES UP SMOKE EMISSIONS AND SHALL BE IN FULL � � :r: O l/)  <! 
TO #12 A WG. ACCORDANCE WITH/ � �  z 

D. ALL SYSTEM WIRING SHALL BE OF THE 1 .  CURRENT EDITION OF NFPA 70, NA TJONAL 
v 

MOISTURE-RESISTANT AND HEA T-RESISTANT LL.. 
ELECTRICAL CODE. 0 

TYPES WITH TEMPERA TURE RA TINGS FOR 482 N 

DEGREES FAHRENHEIT FOR ONE HOUR. 2.03 CONDUITS I-
LLJ 
LLJ 
:I: 

E. ALL CABLES AND CONDUCTORS SHALL BE A. ALL CONDUITS, EQUIPMENT AND SUPPORTS V) 

LISTED FOR USE IN WET LOCA TIONS AS SHALL BE MADE OF RIGID GAL VAN/ZED STEEL 
V) 
LLJ 

SPECIFIED BY NFPA - 502 STANDARD FOR (RGS) WITHOUT NONMETALLIC COVERING. 
I-0 

ROAD TUNNELS, BRIDGES AND OTHER z. ::.::: 
LIMITED ACCESS HIGHWA YS. B. ALL CONDUITS SHALL BE SUPPORTED ON 

_J 0:: < <! a::: 0... 
APPROVED TYPE HANGERS AS INDICA TED ON LLJ w z. 

F. ALL CABLES AND CONDUCTORS USED SHALL THE DRA WINGS AND SHALL PRECLUDE THE LLJ <::!' _j 
r<l f-

EMIT LESS THAN 2 PERCENT ACID GAS WHEN 
(.!) � >-

COLLECTION OF CONDENSA TE B Y  DRILLING. I ? _J  
TESTED IN ACCORDANCE WITH MIL -C-24643, ::E t:: o:: , w  
GENERAL SPEC! FICA TION FOR CABLE AND c. ALL CONDUIT ENTRIES SHALL BE SEALED LLJ 2 0 

I- <t Z 
CORDS, ELECTRICAL, LOW SMOKE, FOR WITH A FIRE RA TED CER TIFIED SEALING PL UG t/) :r: ::::l >- • _j 
SHIPBOARD USE. AND CABLE GLAND. 

V) o w 
z. z Z z 0 W ::::l 

G. ALL SYSTEM WIRING SHALL BE RESISTANT TO D. ALL CONDUITS SHALL COMPL Y WITH SECTION j::: (::J f-
0 (...) ...... w 

THE SPREAD OF FIRE, SHALL HA VE REDUCED 12. 3.3 OF NFPA - 502 STANDARD FOR ROAD LLJ O:: _j 
I- Cl) f-

SMOKE EMISSIONS AND SHALL BE IN FULL TUNNEL� BRIDGES AND O THER LIMITED LLJ >-
0 _j 

ACCORDANCE WITH THE CURRENT EDITION OF ACCESS HIGHWA YS. LLJ ;:: 
NFPA 502, STANDARD FOR ROAD TUNNELS, 0 J_, x 
BRIDGES, AND OTHER LIMITED A CCESS 2.04 CARBON MONOXIDE DETECTION CONTROL 0 

z. 
HIGHWA YS. THIS IS B Y  COMPL YING TO ONE 0 
OF THE FOLLOWING METHODS: A. CARBON MONOXIDE DETECTION SYSTEM ::E 

SHALL BE COMPA TIBLE WITH THE PLC TO BE z. 0 
1. WIRES AND CABLES LISTED AS HA VJNG FIRE- USED/ co 

a::: 
RESISTANT AND LOW SMOKE-PRODUCING 

< (...) 
CHARACTERISTICS, BY HA VING A CABLE CHAR 1 .  THE CARBON MONOXIDE DETECTION SYSTEM 

HEIGHT OF NOT GREA TER THAN 1 .  5 M { 4. 9 FT} AND PLC SHALL USE THE SAME 

WHEN MEASURED FROM THE LOWER EDGE OF COMMUNICA TION PROTOCOL 4-20MA. 

THE BURNER FACE, A TOTAL SMOKE RELEASE 
2. THE PLC SHALL BE ABLE TO POWER THE ""' 

O VER THE 20-MINUTE TEST PERIOD NO M co 
GREA TER THAN 150M2, AND A PEAK SMOKE CARBON MONOXIDE DETECTION SYSTEM. ... (0 

0 C\1 
RELEASE RA TE OF NO GREA TER THAN 0. 40 

...... I co 
M2/S, WHEN TESTED AS A MINIMUM IN 

3. THE PLC SHALL CONTAIN ALL NECESSAR Y  ... 
RELA YS REQUIRED TO PERFORM THE "" 0 

ACCORDANCE WITH EITHER THE FT4/ IEEE 
I z 

1202 METHOD DESCRIBED IN ANSI/UL 1685, 
AUXILIAR Y AND ALARM FUNCTIONS REQUIRED � 
OF THE SYSTEM. <( c 

VERTICAL- TRA Y FIRE PROPAGA TION AND :I: c.. 

SMOKE-RELEASE TEST FOR ELECTRICAL AND 
OPTICAL- FIBER CABLES, OR THE CSA FT4, 1 24  296  
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4. EACH RELA Y SHALL HA VE CONTACTS RA TED 
FOR THE PURPOSE INTENDED. 

B. ALL COMMUNICA TIONS AND COMMUNICA TION 
WIRING SHALL COMPL Y WITH 
MANUFACTURER 'S INSTALLATION AND 
OPERA TING INSTRUCTIONS. 

c. ALL LIKE COMPONENTS SHALL BE FURNISHED 
BY A SINGLE MANUFACTURER. 

D. THE PLC SHALL A VERAGE THE CO VALUE OVER 
A TIME PERIOD OF 3 MINUTES. A SINGLE 
TUNNEL VENT/LA TION FAN WILL ACT/VA TE 
WHEN THERE IS A READING OF 25 PPM IN ANY 
CELL, ADDITIONAL FANS WILL ACTIVA TE IF 
THE CO LEVEL READINGS CONTINUE TO RISE. 
A T  120PPM THE TRAFFIC WILL BE STOPPED 
FROM ENTERING THE CELL. THE TRAFFIC 
MANA GEMENT SYSTEM ACTIVA TES THE 
SIGNA GE CLOSE TO THE ENTRANCE TO 
INFORM TRAFFIC THA T THE CELL IS CLOSED. 

E. FOR DA TA LOGGING REFER TO HISTORIAN IN 
SCADA SYSTEM. 

F. THE HUMAN MA CHINE INTERFA CE (HMI), PART 
OF THE SCADA SYSTEM, WHICH IS LOCA TED 
IN THE CONTROL ROOM SHALL DISPLA Y CO 
CONCENTRA TIONS IN PPM FOR EACH TUNNEL 
THE HMI SHALL HA VE A SEPARA TE INDICA TION 
LIGHT FOR EACH TUNNEL TO INDICA TE IF THE 
CO LEVEL IS ABOVE A SET POINT. SET POINTS 
ARE DEFINED IN THE TUNNEL VENTILA TION 
SYSTEM OPERA TIONS MODE TABLE. 

PART 3 - EXECUTION 

3. 01 INSTALLA TION 

A. THE ENTIRE EXISTING CARBON MONOXIDE 
DETECTION SYSTEM SHALL BE DEMOLISHED 
AND PROPERL Y DISPOSED BY THE 
CONTRA CTOR. 

B. THE ENTIRE SYSTEM SHALL BE INSTALLED IN A 
WORKMANLIKE MANNER, IN ACCORDANCE 
WITH THE STANDARD INSTRUCTIONS AND 
RECOMMENDA TIONS OF THE MANUFACTURER, 
AND IN ACCORDANCE WITH THE APPROVED 
MANUFACTURER 'S WIRING DIA GRAMS. THE 
CONTRA CTOR SHALL FOLLOW A ND COMPL Y 
WITH THE MANUFA CTURER 'S INSTALLA TION 
INSTRUCTIONS FOR THE INSTALLA TION OF ALL 
EQUIPMENT. 

c. ALL PENETRA TIONS EXISTING OR NEW, 
REQUIRED BY THIS WORK, SHALL BE FIRE-
STOPPED IN ACCORDANCE WITH ALL LOCAL 
CODES. 

D. CARBON MONOXIDE DETECTION SENSORS 
SHALL BE INSTALLED A T  HEAD-HEIGH0 5 FEET 
MEASURED FROM THE ROADWA Y  SURFACE. 

E. CARBON MONOXIDE DETECTION SENSORS 
SHALL BE ACCESSIBLE FOR MAINTENANCE 
PERSONNEL ON FOOT. 

F. INSTALL SOFTWARE IN PLC AND CONTROL 
UNITS. IMPLEMENT ALL FEA TURES OF 
PROGRAMS TO SPECIFIED REQUIREMENTS AND 
APPROPRIA TE TO SEQUENCE OF OPERA TION. 

G. THE CONTRACTOR SHALL ADJUS0 CALIBRA T� 
AND FINE TUNE THE SYSTEM CIRCUITS AND 
EQUIPMENT TO ACHIEVE THE SEQUENCE OF 
OPERA TION SPECIFIED. 

H. THE MANUFA CTURER 'S TECHNICAL 
REPRESENTA TIVE SHALL MONITOR THE STA R T-
UP AND TESTING OF THE SYSTEM TO ENSURE 
THA T THE SYSTEM IS PROGRAMMED AND 
WORKING AS REQUIRED. 

3. 02 WIRING 

A. THE INSTALLA TION OF ALL WIRING SHALL 
COMPL Y WITH THIS SECTION. 

B. NO POR TION OF THE EXISTING SYSTEM SHALL 
BE USED WITHIN THE NEW SYSTEM. 

c THE INTERIOR OF ALL CONDUITS SHALL BE 
CLEANED THOROUGHL Y PRIOR TO INSTALLING 
ANY WIRING. 

D. ALL WIRING SHALL BE TESTED FOR STRA Y 
VOLTA GE, SHOR T CIRCUITS, AND GROUND 
FA UL TS PRIOR TO CONNECTION TO THE PANEL 
AND ANY DEVICES. 

E. ALL WIRING SHALL BE INSTALLED IN RGS 
CONDUIT THROUGHOUT. 

3. 03 SCHEDULING 

A. PRIOR TO BEGINNING WORK, THE 
CONTRA CTOR'S CPM SHALL INDICA TE THE 
INSTALLA TION SEQUENCE AND PROJECT TIME 
FRAME. THE SCHEDULE SHALL INDICA TE; 

1 .  THE INSTALLA TION SEQUENCE. 

2. THE TIME FRAME FOR THE ENTIRE SYSTEM 
INSTALLA TJON. 

3. DETAILS ON HOW THE CARBON MONOXIDE 
DETECTION SYSTEM ACTIVA TION AND 
SWITCH-OVER WILL OCCUR. 

4. THIS SCHEDULE SHALL ENSURE THA T SYSTEM 
DOWN- TIME IS KEPT TO A MINIMUM. 
PROJECTED DA TES OF DELIVER Y OF THE 
EQUIPMENT TO BE SUPPLIED, INSTALLA TION 
COMPLETION AND DEMONSTRA TION TEST 
DA TES SHALL BE INCLUDED. 

CJ 
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3.04 TRAINING DEFICIENCIES HA VE BEEN FOUND AND � Ld  .. 
CORRECTED. 6 � g §@  

::?! d N :J  
A. THE CONTRACTOR SHALL PROVIDE THE ���� 

SER VICES OF A FA CTOR Y-AUTHORIZED c UPON COMPLETION OF THE INSTALLA TION OF « o ::::> _j :r: S2 (.() U  
SER VICE REPRESENTA TIVE TO DEMONSTRA TE THE CARBON MONOXIDE DETECTION SYSTEM, I AND TRAIN ODOT'S PERSONNEL AS SPECIFIED THE CONTRACTOR SHALL PRO VIDE A MINIMUM 
BELOW; OF ONE MONTH NOTICE TO THE ENGINEER 

THA T THE CARBON MONOXIDE DETECTION 
1.  TRAIN ODOT'S PERSONNEL ON PROCEDURES SYSTEM IS READY FOR THE DEMONSTRA TION :'! ' 

AND SCHEDULES RELA TED TO STAR TUP AND TEST. 
w r--� 0  

SHUTDOWN, TROUBLESHOOTING, SER VICING, 
o '-._  CX) CX) r--0 U') 

AND PREVENTIVE MAINTENANCE. D. A T  THE TIME OF NOTIFICA TION, THE c.D 

CONTRACTOR SHALL SUBMIT ''AS-BUlL T" 
D S2 
� z  r<l 

2. SCHEDULE TRAINING WITH ODOT'S DRA WINGS AND A "DEMONSTRA TION TEST 
Ill C) � 0 

PERSONNEL WITH A T  LEAST A MONTH NOTICE. PLAN" WHICH SHALL DESCRIBE HOW THE 
SYSTEM WILL BE TESTED. z z  ::.::: 

3. PRO VIDE OPERATOR TRAINING ON DA TA � 2  U1 
:S t.:J  ::.::: 

DISPLA � ALARM AND STA TUS DESCRIPTORS, 1 .  THE DEMONSTRA TION TEST PLAN SHALL 
REQUESTING DA TA, EXECUTION OF INCLUDE A STEP-B Y-STEP DESCRIPTION OF D 
COMMANDS, AND REQUEST OF LOGS. ALL TESTS TO BE PERFORMED AND SHALL � � :r: O l/)  <! 

INDICA TE TYPE AND LOCA TION OF TEST � �  z 

3.05 MAINTENANCE MANUALS APPARA TUS TO BE EMPLO YED. THE TESTS ...,.. 
SHALL DEMONSTRA TE THA T THE OPERA TING 1..1... A. PRIOR TO FINAL ACCEPTANCE, THE 
REQUIREMENTS OF THIS SPECIFICA TION HA VE 0 

CONTRACTOR SHALL PROVIDE FOUR (4) 
BEEN MET. 

,...., 
COMPLETE SETS OF MAINTENANCE I-

w 
INSTRUCTION MANUALS TO THE ENGINEER. 2. THE DEMONSTRA TION TEST SHALL NOT BE 

w 
:I: 

MAINTENANCE INSTRUCTIONS SHALL BE CONDUCTED UNTIL THE "DEMONSTRA TION 
V> 
V> COMPLETE AND SHALL PROVIDE THE TEST PLAN" IS APPROVED BY THE ENGINEER. w 
I-FOLLOWING INFORMA TION: 0 

E. ALL TESTS SHALL BE CONDUCTED IN THE 
z 
....J ::.::: 

1. ALL ASPECTS OF THE SYSTEM OPERA TION AND 0:: 
PRESENCE OF THE ENGINEER, ODOT < <! 

MAINTENANCE SHALL BE DETAILED, a::: 0... 
MAINTENANCE PERSONNEL AND THE w w z 

INCLUDING A WRITTEN DESCRIPTION OF THE MANUFACTURER '5 TECHNICAL w <::!' _j 
(.!) r<l f-

SPECIFIC SYSTEM DESIGN. � >-
REPRESENTA TIVE. I ? _J  

::!: t:: o:: , w  
2. INSTRUCTIONS ON REPLACING ANY F. THE CONTRACTOR SHALL PROVIDE ALL THE 

w 2 0 I- <t Z 
COMPONENTS OF THE SYSTEM, INCLUDING NECESSAR Y  PERSONNEL AND EQUIPMENT 

V> :r: ::::l >- • _j 
INTERNAL PAR TS. V> 

REQUIRED TO CONDUCT THE TEST. o w 
z z Z z 
0 W ::::l 

3. INSTRUCTIONS ON PERIODIC CLEANING, � (::J f-
G. THE DEMONSTRA TION TEST SHALL BE 0 

RECALIBRA TION AND ADJUSTMENT OF (_) ...... w 
CONDUCTED BETWEEN THE HOURS OF 9:00 w O:: _j 

EQUIPMENT WITH A SCHEDULE OF THESE I- Cl) f-
w >-

A. M. AND 5:00 P.M. 0 _j 
FUNCTIONS. w ;:: 

H. A T  THE DEMONSTRA TION TES0 THE 
0 J_, 

4. A COMPLETE LIST OF ALL EQUIPMENT AND x 
MANUFACTURER '5 TECHNICAL 0 

COMPONENTS WITH INFORMA TION AS TO THE z 

ADDRESS AND PHONE NUMBER OF THE REPRESENTA TIVE SHALL DELIVER TO THE 0 

ENGINEER AN INSPECTION AND TEST REPOR0 
::!: 

MANUFA CTURER OF EA CH ITEM. z 
WHICH SHALL BE COMPLETED IN 0 

co 
3.06 DEMONSTRA TION TEST CONJUNCTION WITH THE DEMONSTRA TION a::: 

< 
TEST AND SHALL INDICA TE THE FOLLOWING: (_) 

A. THE CONTRACTOR SHALL BE RESPONSIBLE 
FOR COORDINA TING AND CONDUCTING THE 1 .  PROJECT INFORMA TION, INCLUDING NAM� 

DEMONSTRA TION TEST. ADDRESS, AND CITY. 

2. THE CONTRACTOR 'S NAM� ADDRESS, Cirr, 
""' 

B. THE CONTRACTOR SHALL TEST THE CARBON M co 
AND TELEPHONE NUMBER. (0 

MONOXIDE DETECTION SYSTEM, A MONTH 
... C\1 0 r--

PRIOR TO THE DEMONSTRA TION TEST. THE I co 
3. THE TOTA L  QUANTITY OF CARBON MONOXIDE ... 

SYSTEM SHALL BE CONSIDERED READ Y FOR "" 0 
DETECTION SENSORS AND TRANSMITTERS, I z 

THE DEMONSTRA TION TEST ONL Y AFTER ALL INDICA TE THE CARBON MONOXIDE READING � 
PRELIMINAR Y TESTS HA VE BEEN MADE BY THE <( c 

OF EA CH CARBON MONOXIDE DETECTOR AND 
CONTRACTOR AND THE MANUFA CTURER 'S :I: c.. 

TECHNICAL REPRESENTA TIV� AND ALL 
ANY SUBSEQUENT A CTION TAKEN. 
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4. ANY COMMENTS REGARDING THE 
INSTALLATION, OPERATION, TESTING, 
INSPECTING, OR OTHER ASPECTS OF THE 
SYSTEM. 

5. THE MANUFACTURER'S TECHNICAL 
REPRESENTATIVE SHALL PRINT HIS/HER NAME 
AND AFFILIATION AND SIGN AND DATE THE 
DOCUMENT 

I. RESULTS OF THE DEMONSTRATION TEST 
SHALL BE SUBMITTED TO THE ENGINEER 
WITHIN 21 DAYS OF THE DEMONSTRATION 
TEST DATE. 

PART 4 - MEASUREMENT AND PA YMENT 

4. 01 MEASUREMENT 

A. ALL OF THE WORK OF THIS SECTION SHALL BE 

MEASURED AS LUMP SUM 

4.02 PAYMENT 

A. PAYMENT IS FULL COM PEN SA TION FOR ALL 
LABOR, MATERIAL, AND EQUIPEMNT REQUIRED 
TO INSTALL THE CARBON MONOXIDE 
DETECTION SYSTEM AS DESCRIBED AND TO 
THE SATISFACTION OF THE ENGINEER. 

B. PAYMENT FOR ACCEPTED QUANTITIES SHALL 
BE AT CONTRACT PRICES AS FOLLOWS: 

ITEM DESCRIPTION UNIT 

530 SPECIAL - STRUCTUR0 MISC.: LUMP 

CARBON MONOXIDE 
DETECTION SYSTEM 

PAYMENT FOR SPECIAL -
STRUCTUR0 MISC.: CARBON 
MONOXIDE DETECTION 
SYSTEM IS FULL 

COMPENSA TJON FOR ALL 
LABOR, MATERIA( AND 
EQUIPMENT NECESSARY TO 
COMPLETE THE WORK AND 
INCLUDES THE INSTALLATION 
OF THE SPECIAL - MISC.: 
CARBON MONOXIDE 
DETECTION SYSTEM AS 
SHOWN IN THE PLANS AND 
HEREIN SPECIFIED. 

I 

..,. 
LL. 0 
..,. 
1-w w ::I: V) 
V) w to z 
...J < 0:::: 

:r: <! z 

:::.::: 0:: <! 0.... w w z <::r _j w 1'0 f(.!) � >-
1 ? _J 

::E ;; 8J W :2: o 1- <! z V) :r: ::::l 
• _j >V) o w z z � 

0 w ::::l 
� g f-u ,__. w w 0:: _j 1- (!) fw >-0 _j 
w 0 x 0 z 0 ::E 
z 0 co 0:::: < 
u 

""' M co 
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ITEM SPECIAL - MISC.: TESTING, ADJUSTING AND 
BALANCING 

PART 1 - GENERA L 

1.01 SUMMARY 

A. THIS SECTION INCLUDES TESTING, 
ADJUSTING OF THE TUNNEL VENT! LA TION 
SYSTEM TO PRODUCE DESIGN OBJECTIVES, 
INCLUDING, BUT NOT LIMITED TO THE 
FOLLOWING: 

1. BALANCING AIRFLOW FOR THE TUNNEL 
VENTILA TION SYSTEM TO INDICA TED 
QUANTITIES ACCORDING TO SPECIFIED 
TOLERANCES. 

2. ADJUSTING TUNNEL VENTILA TION SYSTEM TO 
PROVIDE INDICA TED QUANTITIES. 

3. MEASURING ELECTRICAL PERFORMANCE OF 
TUNNEL VENTILA TION EQUIPMENT. 

4. SETTING QUANTITA TIVE PERFORMANCE OF 
TUNNEL VENTILA TION EQUIPMENT. 

5. VERIFYING THA T AUTOMA TIC CONTROL 
DEVICES ARE FUNCTIONING PROPERL Y. 

6. MEASURING SOUND AND VIBRATION. 

7. REPORTING RESUL TS OF THE ACTIVITIES AND 
PROCEDURES SPECIFIED IN THIS SECTION. 

B. RELA TED SECTIONS INCLUDE THE 
FOLLOWING: 

1 .  TESTING AND ADJUSTING REQUIREMENTS 
UNIQUE TO PARTICULAR SYSTEMS AND 
EQUIPMENT ARE INCLUDED IN THE SECTIONS 
THA T SPECIFY THOSE SYSTEMS AND 
EQUIPMENT. 

2. FIELD QUALITY-CONTROL TESTING TO VERIFY 
THA T WORKMANSHIP QUALITY FOR SYSTEM 
AND EQUIPMENT INSTALLA TION IS SPECIFIED. 

1.02 DEFINmONS 

A. ADJUST: TO REGULA TE FLUID FLOW RA TE 
AND AIR PA TTERNS A T  THE TERMINAL 
EQUIPMENT, SUCH AS TO REDUCE FAN SPEED 
OR ADJUST A DAMPER. 

B. BALANCE: TO PROPORTION FLOWS WITHIN 
THE DISTRIBUTION SYSTEM, INCLUDING SUB
MAINS, BRANCHES, AND TERMINALSr 
ACCORDING TO DESIGN QUANTITIES. 

C. DRAFT: A CURRENT OF AIR, WHEN 
REFERRING TO LOCALIZED EFFECT CAUSED BY 
ONE OR MORE FACTORS OF HIGH AIR 
VELOCITY, LOW AMBIENT TEMPERA TURE, OR 
DIRECTION OF AIRFLOW, WHEREB Y MORE 
HEA T IS WITHDRAWN FROM A PERSON'S SKIN 
THAN IS NORMALL Y DISSIPA TED. 

D. PROCEDURE: AN APPROACH TO AND 
EXECUTION OF A SEQUENCE OF WORK 
OPERA TIONS TO YIELD REPEA TABLE RESUL TS. 

E. REPORT FORMS: TEST DA TA SHEETS FOR 
RECORDING TEST DA TA IN LOGICAL ORDER. 

F. SYSTEM EFFECT: A PHENOMENON THA T CAN 
CREA TE UNDESIRED OR UNPREDICTED 
CONDITIONS THA T CA USE REDUCED 
CAPACITIES IN ALL OR PART OF A SYSTEM. 

G. SYSTEM EFFECT FA CTORS: ALLOWANCES 
USED TO CALCULA TE A REDUCTION OF THE 
PERFORMANCE RA TINGS OF A FAN WHEN 
INSTALLED UNDER CONDITIONS DIFFERENT 
FROM THOSE PRESENTED WHEN THE FAN WAS 
PERFORMANCE TESTED. 

H. TERMINAL: A POINT WHERE THE CONTROLLED 
MEDIUM, SUCH AS FLUID OR ENERGYr ENTERS 
OR LEA VES THE DISTRIBUTION SYSTEM. 

I. TEST: A PROCEDURE TO DETERMINE 
QUANTITA TIVE PERFORMANCE OF A SYSTEM 
OR EQUIPMENT. 

J. TESTIN� ADJUSTIN� AND BALANCING 
AGENT.· THE ENTITY RESPONSIBLE FOR 
PERFORMING AND REPORTING THE TESTING, 
ADJUSTING, AND BALANCING PROCEDURES. 

K. AABC: ASSOCIA TED AIR BALANCE COUNCIL. 

L. AMCA :  AIR MOVEMENT AND CONTROL 
ASSOCIA TION. 

M. NEBB: NA TIONAL ENVIRONMENTAL 
BALANCING BUREA U. 

N. SMA CNA: SHEET METAL AND AIR 
CONDITIONING CONTRACTORS' NA TIONAL 
ASSOCIA TION. 

1.03 SUBMITTALS 

A. QUALITY-ASSURANCE SUBMITTALS: WITHIN 
30 CALENDAR DA YS FROM THE NOTICE TO 
PROCEED, SUBMIT 2 COPIES OF EVIDENCE 
THA T THE TESTIN� ADJUSTING, AND 
BALANCING A GENT AND THIS PROJECT'S 
TESTING, ADJUSTING, AND BALANCING TEAM 
MEMBERS MEET THE QUALIFICA TIONS 
SPECIFIED IN THE "QUALITY ASSURANCE" 
ARTICLE BELOW 

B. STRA TEGIES AND PROCEDURES PLAN: 
WITHIN 60 CALENDAR DA YS FROM THE 
NOTICE TO PROCEED, SUBMIT 2 COPIES OF 
THE TESTING, ADJUSTIN� AND BALANCING 
STRA TEGIES AND STEP-BY-STEP PROCEDURES 
AS SPECIFIED IN PART 3 "PREPARATION" 
AR TICLE BELOW INCLUDE A COMPLETE SET 
OF REPORT FORMS INTENDED FOR USE ON 
THIS PROJECT. 

C. CERTIFIED TESTIN� ADJUSTING, AND 
BALANCING REPORTS: SUBMIT 2 COPIES OF 
REPORTS PREPARED, AS SPECIFIED IN THIS 
SECTION, ON APPROVED FORMS CERTIFIED BY 
THE TESTING, ADJUSTING, AND BALANCING 
AGENT. 

D. SAMPLE REPORT FORMS: SUBMIT 2 SETS OF 
SAMPLE TESTIN� ADJUSTING, AND 
BALANCING REPOR T FORMS. 

1. 04 QUALITr' A SSURANCE 

A.  AGENT QUALIFICA TIONS: ENGAGE A 
TESTING, ADJUSTING, AND BALANCING AGENT 
CERTIFIED AS INDICA TED: 

1. FOR TUNNEL VENTILA TION SYSTEM: 
CERTIFIED B Y  AABC. 

B. TESTING, ADJUSTING, AND BALANCING 
CONFERENCE: MEET WITH THE ENGINEER ON 
APPROVAL OF THE TESTIN� ADJUSTING, AND 
BALANCING STRATEGIES AND PROCEDURES 
PLAN TO DEVELOP A MUTUAL 
UNDERSTANDING OF THE DETAILS. ENSURE 
THE PAR TICIPA TION OF TESTING, ADJUSTIN� 
AND BALANCING TEAM MEMBERS, EQUIPMENT 
MANUFACTURERS' AUTHORIZED SER VICE 
REPRESENTA TIVES, TUNNEL VENTILA TION 
CONTROLS INSTALLER, AND OTHER SUPPORT 
PERSONNEL. PRO VIDE 7 CALENDAR DA YS' 
AD VANCE NOTICE OF SCHEDULED MEETING 
TIME AND LOCA TION. 

1. AGENDA ITEMS: INCLUDE A T  LEAST THE 
FOLLOWING: 

A. SUBMITTAL DISTRIBUTION REQUIREMENTS. 

B. CONTRACT DOCUMENTS EXAMINA TION 
REPORT. 

C. TESTIN� ADJUSTIN� AND BALANCING 
PLAN. 

D. WORK SCHEDULE AND PROJECT SITE 
ACCESS REQUIREMENTS. 

E. COORDINA TION AND COOPERATION OF 
TRADES AND SUBCONTRA CTORS. 

F. COORDINA TION OF DOCUMENTA TION AND 
COMMUNICA TION FLOW. 

C. CER TIFICA TION OF TESTIN� ADJUSTING, AND 
BALANCING REPORTS: CERTIFY THE TESTING, 
ADJUSTING, AND BALANCING FIELD DA TA 
REPORTS. THIS CERTIFICA TION INCLUDES 
THE FOLLOWING: 

1. REVIEW FIELD DA TA REPORTS TO VALIDA TE 
ACCURACY OF DA TA AND TO PREPARE 
CERTIFIED TESTIN� ADJUSTING, AND 
BALANCING REPOR TS. 

2. CERTIFY THA T THE TESTIN� ADJUSTIN� AND 
BALANCING TEAM COMPLIED WITH THE 
APPROVED TESTING, ADJUSTING, AND 
BALANCING PLAN AND THE PROCEDURES 
SPECIFIED AND REFERENCED IN THIS 
SPECIFICA TION. 

D. TESTING, ADJUSTIN� AND BALANCING 
REPORTS: 

1 .  FOR TUNNEL VENTILA TION SYSTEM: USE 
STANDARD FORMS FROM: 

A .  AABC'S "NA TIONAL STANDARDS FOR 
TESTING, ADJUSTING, AND BALANCING. " 

E. INSTRUMENTA TION TYPE, QUANTITY, AND 
ACCURACY: 

1 .  FOR TUNNEL VENTILA TION SYSTEM: AS 
DESCRIBED IN: 

A .  AABC NA TIONAL STANDARDS. 

F. INSTRUMENTA TION CALIBRA TION: 

1. FOR TUNNEL VENTILA TION SYSTEM: 
CALIBRATE INSTRUMENTS FOR THE DURA TION 
OF THE PROJECT A T  LEAST EVER Y 6 MONTHS 
OR MORE FREQUENTLY IF REQUIRED B Y  THE 
INSTRUMENT MANUFACTURER. 

1.05 COORDINATION 

A .  COORDINA TE THE EFFORTS OF FACTOR Y
AUTHORIZED SER VICE REPRESENTA TIVES FOR 
SYSTEMS AND EQUIPMENT, TUNNEL 
VENTILA TION CONTROLS INSTALLERS, AND 
OTHER MECHANICS TO OPERATE TUNNEL 
VENTILA TION SYSTEM AND EQUIPMENT TO 
SUPPORT AND ASSIST TESTIN� ADJUSTIN� 
AND BALANCING ACTIVITIES. 

B. NOTICE: PROVIDE 7 CALENDAR DA YS' 
ADVANCE NOTICE FOR EACH TEST. INCLUDE 
SCHEDULED TEST DA TES AND TIMES. 

C. PERFORM TESTING, ADJUSTIN� AND 
BALANCING AFTER LEAKAGE AND PRESSURE 
TESTS ON TUNNEL VENTILA TION SYSTEM. 
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PART 2 - PART 2 - PRODUCTS (NOT USED) 

PART 3 - PART 3 - EXECUTION 

3.01 EXAMINA TION 

A.  EXAMINE CONTRACT DOCUMENTS TO BECOME 
FAMILIAR WITH PROJECT REQUIREMENTS AND 
TO DISCOVER CONDITIONS IN SYSTEMS' 
DESIGNS THA T MA Y PRECLUDE PROPER 
TESTING, ADJUSTING, AND BALANCING OF 
SYSTEMS AND EQUIPMENT. 

1. CONTRACT DOCUMENTS ARE DEFINED IN THE 
GENERAL AND SUPPLEMENTARY CONDITIONS 
OF THE CONTRACT. 

2. VERIFY THA T BALANCING DEVICES, SUCH AS 
TEST PORTS, GA GE COCKS, THERMOMETER 
WELLS, FLOW-CONTROL DEVICES, BALANCING 
VAL VES AND FITTINGS, AND MANUAL VOLUME 
DAMPERS, ARE REQUIRED BY THE CONTRA CT 
DOCUMENTS. VERIFY THA T QUANTITIES AND 
LOCA TIONS OF THESE BALANCING DEVICES 
ARE ACCESSIBLE AND APPROPRIA TE FOR 
EFFECTIVE BALANCING AND FOR EFFICIENT 
SYSTEM AND EQUIPMENT OPERA TION. 

B. EXAMINE APPRO VED SUBMITTAL DA TA OF THE 
TUNNEL VENTILA TION SYSTEM AND 
EQUIPMENT. 

C. EXAMINE ARCHITECT'S AND ENGINEER'S 
DESIGN DA TA, INCLUDING THE TUNNEL 
VENTILA TION SYSTEM DESCRIPTIONS, 
STA TEMENTS OF DESIGN ASSUMPTIONS FOR 
ENVIRONMENTAL CONDITIONS AND SYSTEMS' 
OUTPUT, AND STA TEMENTS OF PHILOSOPHIES 
AND ASSUMPTIONS ABOUT TUNNEL 
VENTILA TION SYSTEM AND EQUIPMENT 
CONTROLS. 

D. EXAMINE EQUIPMENT PERFORMANCE DA TA, 
INCLUDING FAN CUR VES FOR THE TUNNEL 
VENTILA TION SYSTEM. RELA TE PERFORMANCE 
DA TA TO PROJECT CONDITIONS AND 
REQUIREMENTS, INCLUDING SYSTEM EFFECTS 
THA T CAN CREA TE UNDESIRED OR 
UN PREDICTED CONDITIONS THA T CA USE 
REDUCED CAPA CITIES IN ALL OR PART OF A 
SYSTEM. CALCULA TE SYSTEM EFFECT 
FACTORS TO REDUCE THE PERFORMANCE 
RA TINGS OF HVAC EQUIPMENT OR TUNNEL 
VENTILA TION EQUIPMENT WHEN INSTALLED 
UNDER CONDITIONS DIFFERENT FROM THOSE 
PRESENTED WHEN THE EQUIPMENT WAS 
PERFORMANCE TESTED A T  THE FACTOR Y. TO 
CALCULA TE SYSTEM EFFECTS FOR AIR 
SYSTEMS, USE TABLES AND CHARTS FOUND 
IN AMCA 201, "FANS AND SYSTEMS, " 
SECTIONS 7 THROUGH 1 0; OR IN SMA CNA '5 
"HVAC SYSTEMS--DUCT DESIGN, " SECTIONS 5 
AND 6. COMPARE THIS DA TA WITH THE 
DESIGN DA TA AND INSTALLED CONDITIONS. 

E. EXAMINE SYSTEM AND EQUIPMENT 
INSTALLA TIONS TO VERIFY THA T THEY ARE 
COMPLETE AND THA T TESTING, CLEANING, 
ADJUSTING, AND COMMISSIONING SPECIFIED 
IN INDIVIDUAL SPECIFICA TION SECTIONS 
HA VE BEEN PERFORMED. 

F. EXAMINE SYSTEM AND EQUIPMENT TEST 
REPORTS. 

G. EXAMINE TUNNEL VENTILA TION SYSTEM AND 
EQUIPMENT INSTALLA TIONS TO VERIFY THA T 
INDICA TED BALANCING DEVICES, SUCH AS 
TEST PORTS, GAGE COCKS, THERMOMETER 
WELLS, FLOW-CONTROL DEVICES, BALANCING 
VAL VES AND FITTINGS, AND MANUAL VOLUME 
DAMPERS, ARE PROPERL Y INSTALLED, AND 
THEIR LOCA TJONS ARE ACCESSIBLE AND 
APPROPRIA TE FOR EFFECTIVE BALANCING AND 
FOR EFFICIENT SYSTEM AND EQUIPMENT 
OPERA TION. 

H. EXAMINE SYSTEMS FOR FUNCTIONAL 
DEFICIENCIES THA T CANNOT BE CORRECTED 
BY ADJUSTING AND BALANCING. 

I. EXAMINE AIR-HANDLING EQUIPMENT TO 
ENSURE: 

1 .  FOR TUNNEL VENTILA TION SYSTEM: 

A. BEARINGS GREASED 

B. EQUIPMENT WITH FUNCTIONING 
CONTROLS IS READY FOR OPERA TION. 

J. EXAMINE EQUIPMENT FOR INSTALLA TION AND 
FOR PROPERL Y OPERA TING SAFETY 
INTERLOCKS AND CONTROLS. 

K. EXAMINE A UTOMA TIC TEMPERA TURE SYSTEM 
COMPONENTS AND AUTOMA TIC CONTROL 
SYSTEM COMPONENTS FOR THE TUNNEL 
VENTILA TION SYSTEM TO VERIFY THE 
FOLLOWING: 

1.  DAMPERS AND OTHER CONTROLLED DEVICES 
OPERA TE BY THE INTENDED CONTROLLER. 

2. DAMPERS ARE IN THE POSITION INDICA TED 
BY THE CONTROLLER. 

3. INTEGRITY OF DAMPERS FOR FREE AND FULL 
OPERA TION AND FOR TIGHTNESS OF FULL Y 
CLOSED AND FULL Y OPEN POSITIONS. 

4. SEQUENCE OF OPERATION FOR CONTROL 
MODES IS ACCORDING TO THE CONTRA CT 
DOCUMENTS. 

5. CONTROLLER SET POINTS ARE SET A T  DESIGN 
VA LUES. OBSER VE AND RECORD SYSTEM 
REACTIONS TO CHANGES IN CONDITIONS. 
RECORD DEFA UL T SET POINTS IF DIFFERENT 
FROM DESIGN VALUES. 

6. INTERLOCKED SYSTEMS ARE OPERA TING. 

L. REPORT DEFICIENCIES DISCO VERED BEFORE 
AND DURING PERFORMANCE OF TESTING, 
ADJUSTING, AND BALANCING PROCEDURES. 

3. 02 PREPARATION 

A. PREPARE A TESTING, ADJUSTING, AND 
BALANCING PLA N THA T INCLUDES 
STRA TEGIES AND STEP-BY-STEP 
PROCEDURES. 

B. COMPLETE SYSTEM READINESS CHECKS AND 
PREPARE SYSTEM READINESS REPOR TS. 
VERIFY THE FOLLOWING: 

1.  PERMANENT ELECTRICAL POWER WIRING IS 
COMPLETE. 

2. EQUIPMENT AND DUCT A CCESS DOORS ARE 
SECUREL Y CLOSED. 

3. DOORS CAN BE CLOSED SO DESIGN 
CONDITIONS FOR SYSTEM OPERA TIONS CAN 
BE MET. 

3. 03 GENERAL TESTING AND BALANCING 
PROCEDURES 

A.  PERFORM TESTING AND BALANCING 
PROCEDURES ON EA CH SYSTEM ACCORDING 
TO THE PROCEDURES CONTAINED IN THE 
FOLLOWING STANDARDS AND THIS SECTION 
AS INDICA TED: 

1. FOR TUNNEL VENTILA TION SYSTEM: 

A.  AABC NA TIONAL STANDARDS. 

B. SMACNA '5 "HVAC SYSTEMS-- TESTING, 
ADJUSTING, AND BALANCING'� 

B. CUT INSULA TION, DUCTS, AND EQUIPMENT 
CABINETS FOR JNSTALLA TION OF TEST 
PROBES TO THE MINIMUM EXTENT NECESSAR Y  
TO ALLOW ADEQUA TE PERFORMANCE OF 
PROCEDURES. AFTER TESTING AND 
BALANCING, CLOSE PROBE HOLES AND PA TCH 
INSULA TION WITH NEW MA TERIALS 
IDENTICAL TO THOSE REMOVED. 

C. MARK EQUIPMENT SETTINGS WITH PAINT OR 
OTHER SUITABLE, PERMANENT 
IDENTIFICA TION MA TERIA ( INCLUDING 
DAMPER-CONTROL POSITIONS, FAN-SPEED
CONTROL LEVERS, AND SIMILAR CONTROLS 
AND DEVICES, TO SHOW FINAL SETTINGS. 

3. 04 FUNDAMENTAL AIR S YSTEMS' BALANCING 
PROCEDURES 

A. PREPARE SCHEMATIC DIA GRAMS OF SYSTEMS' 
''AS-BUlL T" DUCT LA YOUTS. 

B. LOCA TE START-STOP AND DISCONNECT 
SWITCHES, ELECTRICAL INTERLOCKS, AND 
MOTOR STARTERS. 

C. CHECK DAMPERS FOR PROPER POSITION TO 
ACHIEVE DESIRED AIRFLOW PA TH. 

D. CHECK FOR AIRFLOW BLOCKAGES. 

E. CHECK FOR PROPER SEALING OF: 

1 .  SYSTEM COMPONENTS IN TUNNEL 
VENTILA TION SYSTEM. 

3.05 S YSTEMS' BALANaNG PROCEDURES FOR 
TUNNEL VENT/LA TION S YSTEM 

A .  ADJUST FANS TO DELIVER TOTAL DESIGN 
AIRFLOWS WITHIN THE MAXIMUM ALLOWABLE 
BLADE PITCH LISTED BY THE FAN 
MANUFA CTURER. 

1. MEASURE FAN STA TIC PRESSURES TO 
DETERMINE ACTUAL STA TIC PRESSURE AS 
FOLLOWS: 

A.  MEASURE OUTLET STA TIC PRESSURE AS 
FAR DOWNSTREAM FROM THE FAN AS 
PRACTICABLE AND UPSTREAM FROM 
RESTRICTIONS IN DUCTS SUCH AS 
ELBOWS AND TRANSITIONS. 

B. MEASURE STA TIC PRESSURE DIRECTLY A T  
THE FAN OUTLET OR THROUGH THE 
FLEXIBLE CONNECTION. 

C. MEASURE INLET STA TIC PRESSURE OF 
SINGLE-INLET FANS IN THE INLET DUCT AS 
NEAR THE FAN AS POSSIBLE, UPSTREAM 
FROM FLEXIBLE CONNECTION AND 
DOWNSTREAM FROM DUCT RESTRICTIONS. 

B. COMPARE DESIGN DA TA WITH INSTALLED 
CONDITIONS TO DETERMINE VARIA TIONS IN 
DESIGN STA TIC PRESSURES VERSUS A CTUAL 
STA TIC PRESSURES. COMPARE ACTUAL 
SYSTEM EFFECT FA CTORS WITH CALCULA TED 
SYSTEM EFFECT FA CTORS TO IDENTIFY WHERE 
VARIA TIONS OCCUR. RECOMMEND 
CORRECTIVE ACTION TO ALIGN DESIGN AND 
ACTUAL CONDITIONS. 

C. ADJUST FAN BLADE PITCH HIGHER OR LOWER 
THAN DESIGN WITH THE APPROVAL OF THE 
ENGINEER. MAKE REQUIRED ADJUSTMENTS 
TO ACCOMMODA TE FAN-SPEED CHANGES. 

D. DO NOT MAKE FAN-SPEED ADJUSTMENTS 
THA T RESUL T IN MOTOR OVERLOAD. 
MEASURE FAN-MOTOR AMPERAGE TO ENSURE 
NO OVERLOAD WILL OCCUR. MEASURE 
AMPERAGE IN EXHA UST AND SUPPL Y 
DIRECTIONS TO DETERMINE THE MA XIMUM 
REQUIRED BRAKE HORSEPOWER. 

3.06 MOTORS 

A .  MOTORS, 1/2 HP AND LARGER: TEST A T  FINAL 
BALANCED CONDITIONS AND RECORD THE 
FOLLO WING DA TA:  
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CJ 
_j • 
« >- � ACCEPTANCE BEFORE THE CONTRA CTOR z;;:: SHALL NOT OPERA TE THE CONTROL o>« � ENGINEER, THE AIRFLOWS AT EACH FAN 
o n_  

1 .  MANUFACTURER, MODEL, AND SERIAL 
PROCEEDS WITH THE NEXT SET OF TESTS. O o  SOUND LEVELS ARE DEFINED A S  FOLLOWS: 

O z  :r: SHALL BE MEASURED FOR TWO TUNNEL 
THE CONTRACTOR SHALL CORRECT ANY :::;: « 0 

NUMBERS. 

�Ld .. VENTILATION MODES AND THE STA TION 
DEFICIENCY, A T  NO COST TO THE ENGINEER, t- > o

o (1) AT A POINT 5 FT ABOVE THE Ow0z INCIDENT MODE OF OPERATION. THE ::?!dN:J  
2. MOTOR HORSEPOWER RA TING. 

AIRFLOW MEASUREMENTS SHALL BE MADE IN ROADWA Y IN THE RUNNING TUNNEL, BEFORE PROCEEDING. ���� TWO TUNNEL DIAMETERS FROM THE 
« o ::::> _j ACCORDANCE WITH THE CURRENT REVISION 

THE TESTS SHALL BE CARRIED OUT IN THE 
:r: S2 (.() U  

3. MOTOR RPM. 

CENTERLINE OF THE OPEN TUNNEL c. 

I 
OFAMCA -203. 

VENTILATION DAMPER {PREFERRED ORDER DESCRIBED IN THIS SUB-SECTION 
4. EFFICIENCY RATING IF HIGH-EFFICIENCY 

SPEECH INTERFERENCE LEVEL, THE UNLESS PERMISSION IS GRANTED B Y  THE MOTOR. 3. THE FOLLOWING MEASUREMENTS SHALL ALSO 
ARITHMETIC A VERA GE OF THE 500, ENGINEER TO DO OTHER WISE. ALL REQUIRED 5. NAMEPLATE AND MEASURED VOLTA GE, EACH 

BE MEASURED AND RECORDED FOR EACH FAN 
1000 AND 2000 HZ OCTA VE BAND PERFORMANCE TEST SHALL BE CONDUCTED IN :s!:8S FOR ALL STA GES OF OPERATION DURING THE 

'-..m 
SOUND PRESSURE LEVELS). ACCORDANCE WITH A TEST PROCEDURE wr- � 

PHASE. 
PERFORMANCE TESTS: �0 

APPROVED BY THE ENGINEER. o'-._ w CO  CX) _,r-
AT A RADIUS OF 15 FT FROM THE 0 �U') 6. NAMEPLATE AND MEASURED AMPERA GE, EACH 

A. VOLTAGE OF POWER SUPPL Y (2) w c.D 
REPORTING D o:: O VENTILA TION OPENING, MEASURED 5 3.09 ::> � 

PHASE. 
{V) � z  �� FT ABOVE GROUND LEVEL, THE FAN Ill t.:J 

INITIAL CONSTRUCTION-PHASE REPORT: 
�0 7. STARTER THERMAL -PROTECTION-ELEMENT 

B. CURRENT OF POWER SUPPL Y RELA TED SOUND LEVELS SHALL NOT A .  RATING. 
{A ) EXCEED 80 DBA IN ANY DIRECTION. BASED ON EXAMINA TION OF THE CONTRACT 

z?i= 3= MEASUREMENTS SHALL BE MADE A T  DOCUMENTS A S  SPECIFIED IN "EXAMINATION" �LL 3= 
ARTICLE ABOVE, PREPARE A REPORT ON THE iS� :r: 

3.07 TOLERANCES 
C. ABSORBED POWER A T  FAN APPROXIMATEL Y 30 DEGREE 

(KW) INCREMENTS AND SHALL INCLUDE ADEQUA CY OF DESIGN FOR SYSTEMS' A.  SET TUNNEL VENTILA TION SYSTEM AIRFLOW 
D MEASUREMENTS DIRECTLY BALANCING DEVICES. RECOMMEND CHANGES �� :r: O?i= <! FLOW RA TES WITHIN THE FOLLOWING 

D. POWER FA CTOR AT FAN 
DOWNWIND OF THE VENTILATION AND ADDITIONS TO SYSTEMS' BALANCING �I z TOLERANCES: (%) 
OPENING. WIND SPEEDS SHALL BE DEVICES TO FA CILITATE PROPER 

B. TUNNEL VENTILA TION FANS: PLUS 5 TO PLUS E. ROTATIONAL SPEED OF FAN IMPELLER LESS THAN 15 MPH DURING THE PERFORMANCE MEASURING AND BALANCING. v 
TEST. RECOMMEND CHANGES AND A DDITIONS TO LL.. 10 PERCENT. (RPM) 

THE TUNNEL VENTILATION SYSTEM AND 0 

3.08 PERFORMANCE TESTS TIME FROM COMMAND TO FULL FLOW (3) AT LEAST 12 NOISE MEASUREMENTS GENERAL CONSTRUCTION TO ALLOW A CCESS I"') 
I-SHALL BE MADE IN A CIRCULAR FOR PERFORMANCE MEASURING AND IJJ CONDITIONS 
IJJ SPREAD AROUND THE SHAFT AND BALANCING DEVICES. :I: 

THE EQUIPMENT THAT COMPRISES THE 
t/) 

A .  (S) 
BA CK POINT RECORDED. TUNNEL VENTILATION SYSTEM SHALL BE SET 

(.!) 
B. STATUS REPORTS: AS WORK PROGRESSES, z. UP IN ITS CONTRACT CONDITION, INCLUDING 4. THE RESULTS OF THE TESTS SHALL BE 

(4) FOR CASES A )  AND B), THE CRITERIA PREPARE REPORTS TO DESCRIBE COMPLETED u :::.::: RECORDED AND TABULA TED, WITH 
z. 0:: 

THE FAN BLADES BEING SET TO THEIR DUTY 
APPL Y FOR THE FANS OPERA TING PROCEDURES, PROCEDURES IN PROGRESS, <( <! 

CJ 
SIMULTANEOUS RECORDS OF A TMOSPHERIC 

_J 0... 

r-� ANGLE. THE PERFORMANCE TESTS SHALL 
SUCCESSIVEL Y IN SUPPL Y AND AND SCHEDULED PROCEDURES. INCLUDE A <( w 

;':!: 
TEMPERATURE AND PRESSURE MEASURED AT 

ID 
INCLUDE, BUT NOT NECESSARILY BE LIMITED 

EXHA UST MODES. LIST OF DEFICIENCIES AND PROBLEMS FOUND <::!' _j 

(Q 

.. � f-

z 

GROUND LEVEL, 20FT FROM EITHER OF THE 
>- TO THE FOLLOWING: 1-

(.!) 0 >-IN SYSTEMS BEING TESTED AND BALANCED. Z. I _J VENTILATION SHAFTS. THE CONTRA CTOR 
B. IN ANY OF THE FAN OPERA TING CASES, i= ;; 8J 1 .  THE SEQUENTIAL START-UP OF THE MA IN SHALL ALSO RECORD GROUND-LEVEL WIND 

THE FAN DEPENDENT SOUND LEVEL, 
3.10 FINA L REPORT t/) � 0 

2 

::> <! z 
<( 

TUNNEL VENTILATION FANS SHALL BE SPEED AND DIRECTION DURING THESE 
MEASURED IN THE PLA NE THAT PASSES '"') :r: ::::l 

0 • _j 

<D 
DEMONSTRATED, FIRST IN SUPPLY MODE AND AIRFLOW TESTS. THE SUMMED ABSORBED 

HORIZONTALL Y THROUGH THE CENTERLINE GENERAL: TYPEWRITTEN, OR COMPUTER <( o w 

-q-

A .  z Z 
� 

THEN IN EXHA UST MODE. THE STABILITY OF POWERS OF THE FANS AT EACH MECHANICAL 
OF THE FANS, 3 FT FROM THE CASING OF PRINTOUT IN LETTER-QUALITY FONT, ON (.!) 

z 
W::::l ROOM SHALL BE PLOTTED AGA INST THE TOTAL 

z. (::J f-

� 

THE FANS DURING START-UP, HAND-OVER, 
ANY ONE OF THE FANS, ITS FLEXIBLE STANDARD BOND PAPER, IN 3-RING BINDER, i= 8 w  

'T 
AND SHUT DOWN SHALL BE DEMONSTRATED. FAN A IRFLOWS AT EACH MECHANICAL ROOM, 

CONNECTIONS, TRANSITION PIECES, AND TABULA TED AND DIVIDED INTO SECTIONS B Y  t/) O:: _j 
0 

IJJ Cl)f-

0J 

WITH PO WER (KW) AS THE ORDINATE AND 
SILENCER HOUSINGS, SHALL NOT EXCEED TESTED AND BALANCED SYSTEMS. I-

>-

'-, 

_j 

'T ('J 2. THE TIME TAKEN FOR THE TUNNEL FAN A IRFLOW (CFM) AS THE ABSCISSA. THERE 
85DBA. t/) ;::: 

$2 
> J_, 

VENTILATION SYSTEM TO BE CONFIGURED 
SHALL THEREFORE BE TWO SETS OF 

1 .  INCLUDE A CERTIFICA TION SHEET IN FRONT I-
FROM NORMAL OPERATIONS TO INCIDENT 

POWER/FLOW CUR VES FOR EA CH OPERATION, C. THE CONTRA CTOR SHALL ENSURE THA T 
OF BINDER SIGNED AND SEALED BY THE t/) 

IJJ 

c: 

OPERA TIONS SHALL BE DEMONSTRA TED FOR 
AND THE SUM OF THE POWER AND FLOW ANY NON-RELATED SOUND LEVELS ARE AT 

CERTIFIED TESTING AND BALANCING I-

ry, 

0 

CJ 

THE CORRECT OPERATION OF ALL EQUIPMENT. 
VALUES WILL CORRESPOND TO THE TOTAL LEAST 1 ODB BELOW THE TARGET FAN 

n 

ENGINEER. z. 

'T 
THE TIME TAKEN FROM INITIA TION TO INSTANTANEOUS POWER ABSORBED BY THE RELA TED SOUND LEVELS WHILE THE FAN -

_J 

0 
z 

RECONFIGURE THE FAN ISOLA TION AND 
TUNNEL VENT/LA TION FANS AND THE TOTAL RELA TED SOUND MEASUREMENTS ARE INCLUDE A LIST OF THE INSTRUMENTS USED <( 

2 

B. a::: 

u 

IJJ 

'T 
CONTROL DAMPERS, AND FOR THE FANS TO 

AIRFLOW HANDLED BY THE TUNNEL BEING TAKEN. FOR PROCEDURE� ALONG WITH PROOF OF z. 

[<) 

IJJ 

0 
RUN UP TO DUTY SPEED SHALL BE MEASURED. 

VENTILATION FANS. THE A IRFLOWS SHALL BE 
CALIBRATION. (.!) 

,...! 
THE TIME TAKEN FOR THE FANS TO BE 

NORMALIZED TO STANDARD TEMPERATURE D. THE CONTRA CTOR SHALL RECORD 
r-� 
0 

FINAL REPORT CONTENTS: IN ADDITION TO 

/ 
REVERSED SHALL ALSO BE MEASURED. THE 

AND PRESSURE {STP). EQUIVALENT SOUND LEVELS WITH AND c. 
co 
IX) 

TIME TAKEN FOR THE TUNNEL VENT/LA TION 
WITHOUT THE FANS OPERA TING IF THERE THE CERTIFIED FIELD REPORT DA TA , INCLUDE 

['-

""' 
(''J 

SYSTEM TO BE RETURNED TO THE THE CONTRACTOR SHALL PERFORM SOUND IS ANY DOUBT ABOUT THE INFLUENCE OF THE FOLLOWING: 
r-� 5. 

M co CONFIGURATION FOR NORMAL OPERATIONS LEVEL MEASUREMENTS IN ACCORDANCE WITH BACKGROUND SOUND LEVELS. THE (0 

E 

... C\1 

v 

SHALL BE MEASURED. THE TESTS SHALL BE THE FOLLOWING REQUIREMENTS. CONTRA CTOR SHALL ALSO MEASURE THE 1. FAN CUR VES. 0 ""'" 
/ 

I co 

0 
['-

REPEATED UNTIL ALL THE CASES DESCRIBED 
WIND SPEED AND DIRECTION BEFORE AND ... 

;':!: 
A. THE CONTROL SOUND LEVELS ARE 

MANUFA CTURERS' TEST DATA . "" 0 
'g ON THE VENTILATION MODE TABLE ORA WINGS 

AFTER THE MEASUREMENT OF SOUND AT 2. I z 
� 

HA VE BEEN DEMONSTRA TED AND THE START- REFERENCED TO THE SIMULTANEOUS 
GROUND LEVEL, AND A T  LEAST EVER Y 30 � 

/ 

OPERA TION OF ALL DUTY FANS: A T  THEIR 
3. FIELD TEST REPORTS PREPARED B Y  SYSTEM <( c 

0 
UP AND CHANGE-OVER TIMES ARE SHOWN TO 

MINUTES DURING THE TEST. 
:I: c.. 

L 

DESIGN DUTY POINT, A T  EACH 
AND EQUIPMENT INSTALLERS. 

2 BE IN ACCORDANCE WITH THE X 

MECHANICAL ROOM. STANDBY FANS THE RESULTS OF EACH OF THE TESTS SHALL 
Q) 

REQUIREMENTS OF SECTION "TVS AXIAL 
B. 

1 2�296 

/ 

BE SUBMITTED TO THE ENGINEER FOR 
E 

FANS. " AT  A TIME TO BE AGREED WITH THE E 
_c 
/ 
ry, 
c: 

@ 
� 

CJ 

5 
3: 
s 
Q_ 

/ 

u 



0 
�� 

;'!: (() 
z 
>-
f-

2 
<( 

Lf) 
L[) 

� 
� 

"i-

0 
0J '-
.q-
0J ,, 
S2 

c 
v 

u 

"i-
"i-
0 
z 
2 
u 
"i-
,� I 

0 

I 

r-� 
0 
/ 
co 
IX) 
['-
('� �� 
E 

u 
/ 

8 0 
['-

;'!: 
'g 
>-, 

/ 

0 
L 

2 
X 
Q) 

/ 

E 
E 

_c 
/ 

v 
c 

� 

0 
3: 
s 
o_ 

/ 

4. OTHER INFORMA TION RELA TIVE TO 
EQUIPMENT PERFORMANC� BUT DO NOT 
INCLUDE APPROVED SHOP DRA WINGS AND 
PRODUCT DA TA . 

D. GENERAL REPORT DATA : IN A DDITION TO THE 
FORM TITLES AND ENTRIES, INCLUDE THE 
FOLLOWING DA TA IN THE FINAL REPOR?; AS 
A PPLICABLE: 

1.  TITLE PA GE. 

2. NAME AND A DDRESS OF TESTING1 
ADJUSTING, AND BALANCING AGENT. 

3. PROJECT NAME. 

4. PROJECT LOCA TION. 

5. ENGINEERS NAME AND ADDRESS. 

6. CONTRACTORS NAME AND ADDRESS. 

7. REPORT DA TE. 

B. SIGNA TURE OF TESTING1 ADJUSTIN� AND 
BALANCING AGENT WHO CERTIFIES THE 
REPORT. 

9. SUMMARY OF CONTENTS1 INCLUDING THE 
FOLLOWING: 

A .  DESIGN VERSUS FINAL PERFORMANCE. 

B. NOTABLE CHARACTERISTICS OF SYSTEMS. 

C. DESCRIPTION OF SYSTEM OPERATION 
SEQUENCE IF IT VARIES FROM THE 
CONTRACT DOCUMENTS. 

10. NOMENCLATURE SHEETS FOR EACH ITEM OF 
EQUIPMENT. 

E. SYSTEM DIA GRAMS: INCLUDE SCHEMA TIC 
LA YOUTS OF AIR FOR TUNNEL VENT/LA TION 
SYSTEM. PRESENT WITH SINGLE-LINE 
DIA GRAMS AND INCLUDE THE FOLLOWING: 

1.  FOR TUNNEL VENTILATION SYSTEM: 

A .  QUANTITIES OF INTAKE AND EXHA UST 
AIRFLOWS. 

B. OUTLET AND INLET SIZES. 

F. FAN TEST REPORTS: 

1. FAN DATA : INCLUDE THE FOLLOWING: 

A .  SYSTEM !DENT! FICA TION. 

B. LOCA TION. 

C. MAKE AND T YPE. 

D. MODEL NUMBER AND SIZE 

E. MANUFACTURERS SERIAL NUMBER. 

F. ARRANGEMENT AND CLASS. 

2. MOTOR DA TA : INCLUDE THE FOLLOWING: 

A.  MAKE AND FRAME TYPE AND SIZE. 

B. HORSEPOWER AND RPM. 

C. VOLTS, PHAS� AND HERTZ. 

D. FULL-LOAD AMPERAGE AND SERVICE 
FACTOR. 

3. TEST DATA: INCLUDE DESIGN AND ACTUAL 
VALUES FOR THE FOLLOWING: 

A. TOTAL AIRFLOW RA TE IN CFM. 

B. AIRFLOW DIRECTION FOR TUNNEL 
VENT/LA TION SYSTEM. 

C. TOTAL SYSTEM STA TIC PRESSURE IN 
INCHES WG. 

D. FAN RPM. 

E. DISCHARGE STA TIC PRESSURE IN INCHES 
WG. 

F SUCTION STA TIC PRESSURE IN INCHES 
WG. 

G. INSTRUMENT CALIBRATION REPORTS: FOR 
INSTRUMENT CALIBRA TION, INCLUDE THE 
FOLLOWING: 

1. REPORT DA TA: INCLUDE THE FOLLOWING: 

A. INSTRUMENT TYPE AND MAKE. 

B. SERIAL NUMBER. 

C. APPLICA TION. 

D. DATES OF USE. 

E. DA TES OF CALIBRA TION. 

3.11 COMMISSIONING OF TUNNEL VENTILATION 
SYSTEM 

A .  COMMISSIONING OF THE A PM TUNNEL 
VENTILATION SYSTEM SHALL CONSIST OF 
OPERATING THE VENTILATION SYSTEM IN 
ACCORDANCE WITH THE INDICA TED 
SCENARIOS AS INDICA TED ON DGN "TUNNEL 
VENTILATION SYSTEM COMMISSIONING TEST 
PROGRAM'� 

B. THE EXECUTION OF THE "TUNNEL 
VENTILATION SYSTEM COMMISSIONING TEST 
PROGRAM" SHALL BE COORDINATED THROUGH 
THE ENGINEER AND SHALL NOT OCCUR UNTIL 
SUCH TIME AS THE CONSTRUCTION OF THE 
TUNNEL VENTILA TION SYSTEM BUILDING 
FACILITY IS DETERMINED BY THE ENGINEER 
TO BE SUFFICIENTLY COMPLETE. AT THIS 
TIME THE VENTIL ATION CONTROL SYSTEM 
(VCS) WILL HA VE BEEN INSTALLED AND 
COMMISSIONED. 

C. THE CONTRA CTOR SHALL OPERATE THE 
VENT/LA TION SYSTEM AS INDICATED ON DGN. 
"TUNNEL VENTILATION SYSTEM 
COMMISSIONING TEST PROGRAM'� AND 
PERFORM THE NECESSAR Y  AIRFLOW 
MEASUREMENTS AT THE INDICA TED 
LOCA TIONS TO DETERMINE THA T THE 
VENT/LA TION SYSTEM MEETS OR EXCEEDS 
THE REQUIREMENTS AS SET FORTH. 

D. AT  THE COMPLETION OF THE COMMISSIONING 
PROGRAM THE CONTRACTOR SHALL SUBMIT A 
COMPREHENSIVE REPORT DOCUMENTING ALL 
PERTINENT INFORMA TION RELATING TO THE 
TEST TO THE ENGINEER FOR APPROVA L  

E. THE VENT/LA TION SYSTEM SHALL EQUAL THE 
INDICA TED AIRFLOW A T  A MINIMUM, AND 
SHALL NOT EXCEED THE INDICATED AIRFLOW 
BY MORE THAN 15%. IN THE EVENT THAT 
TEST RESULTS INDICATE THA T THE 
VENTILA TION SYSTEM DOES NOT MEET THE 
REQUIREMENTS, THE CONTRA CTOR SHALL 
MEET WITH THE ENGINEER TO DISCUSS THE 
SYSTEM A DJUSTMENTS REQUIRED TO BRING 
THE VENT/LA TION SYSTEM INTO COMPLIANCE. 

F. THE CONTRACTOR SHALL THEN PERFORM THE 
NECESSAR Y  ADJUSTMENTS TO THE 
VENTILA TION SYSTEM1 AND RE-TEST UNTIL 
THE VENT/LA TION SYSTEM IS IN COMPLIANCE. 
THE CONTRA CTOR SHALL A DJUST THE ANGLE 
OF THE FAN IMPELLER BLADES TO INCREASE 
(OR DECREASE} AIRFLOW UNTIL THE DESIGN 
REQUIREMENTS IS MET. CONCURRENTLY, THE 
CONTRACTOR SHALL MONITOR THE FAN 
MOTOR DEVELOPED HP TO ENSURE THA T IT 
DOES NOT EXCEED THE MOTOR RATING. 

3. 12 A DDITIONAL TESTS 

A.  WITHIN 90 CALENDAR DA YS OF COMPLETING 
TESTING1 A DJUSTING, AND BALANCING, 
PERFORM A DDITIONAL TESTING AND 
BALANCING TO VERIFY THAT BA LANCED 
CONDITIONS A RE BEING MAINTAINED 
THROUGHOUT AND TO CORRECT UNUSUAL 
CONDITIONS. 

PART 4 - CONTRACTOR QUA LITY CONTROL 

4.01 FIELD QUAUTYCONTROL 

A. THE FOLLOWING DESCRIBES THE MINIMUM 
INSPECTION AND TESTING REQUIRED IN THE 
CONTRACTORS QUALITY CONTROL (CQC) 
PLAN AND PROGRAM FOR THE WORK OF THIS 
SECTION AND IS FOR CQC ONL Y. THE 
IMPLEMENTA TION OF THE CONTRA CTOR 
QUALITY CONTROL PROGRAM DOES NOT 
RELIEVE THE CONTRACTOR FROM THE 
RESPONSIBILITY TO PRO VIDE THE WORK IN 
ACCORDANCE WITH THE CONTRACT 
DOCUMENTS, APPLICABLE CODES1 
REGULA TIONS, AND GOVERNING 
AUTHORITIES. THE CQC PLAN AND PROGRAM 

SHALL INCLUDE, BUT NOT BE LIMITED TO, THE 
FOLLO WING TESTING AND INSPECTION 
ELEMENTS. THESE ELEMENTS ARE PROVIDED 
ONL Y AS A MINIMUM STARTING POINT FOR 
THE CONTRACTOR TO USE TO GENERATE HIS 
COMPLETE CQC PROGRAM. 

1 .  FOR TUNNEL VENTILA TION SYSTEM1 THE 
CONTRACTOR SHALL DEMONSTRATE TO THE 
ENGINEER THAT TESTING RESULTS COMPL Y 
WITH THE CONTRACT REQUIREMENTS B Y  
VERIFYING TESTING DATA ON A RANDOM 
SAMPLING BASIS 

PART 5- MEASUREMENT AND PA YMENT 

5.01 MEASUREMENT 

A .  ALL OF THE WORK OF THIS SECTION SHALL BE 
MEASURED AS LUMP SUM. 

5.02 PA YMENT 

A .  PAYMENT FOR ITEM SPECIAL � MISC.: 
TESTING1 A DJUSTIN� AND BALANCING SHALL 
BE MADE AT THE LUMP SUM CONTRACT PRICE 
IN THE PA YMENT SCHEDUL� INCLUDING ALL 
WOR� LABOR1 EQUIPMENT AND MA TERIALS 
NECESSARY TO COMPLETE THIS ITEM OF 
WORK DESCRIBED AND TO THE SATISFA CTION 
OF THE ENGINEER. 
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I.R. - 11 SOUTHBOUND TUNNEL DAMPERS 

EXISTING TUNNEL VENTILA TION EQUIPMENT ROOM 
SCALE: NOT TO SCALE 

E �1Vi7: N 

THE FOLLOWING SUBMITTALS SHALL BE MADE A MINIMUM OF THIRTY (30J 
CALENDER DA YS PRIOR TO THE START OF RELEVANT WORK: 

/J PROVIDE A METHOD AND SEQUENCE OF DEMOLITION FOR 
APPROVAL PRIOR TO BEGINNING ANY DEMOLITION WORK. 

2J QUALIFICA TIONS OF LICENSED CONTRACTORS CERTIFIED 
AND LICENSED FOR WORK WITH ENVIRONMENTAL HAZARDS. 

DEMOLITION DRA WINGS ARE BASED ON FIELD OBSERVA TION AND EXISTING 
RECORD DOCUMENTA TIONS. THEREFORE THE A CCURACY OR EXACTNESS 
OF THE DRA WING IS NOT GUARANTEED. THE CONTRACTOR SHALL VERFIY 
THA T FIELD MEASUREMENTS ARE SHOWN ON DRA WINGS. THE CONTRACTOR 
SHALL BE RESPOSIBLE FOR REPORTING DISCREPANCIES TO THE ENGINEER 
BEFORE DISTURBING THE EXISTING INSTALLA TION. 
BEGINNING OF DEMOLION MEANS THE CONTRACTOR A CCEPTS EXISTING 
CONDITIONS. 
THE CONTA CTOR SHOULD FOLLOW THE CLEAN WORK POLICY AND SHALL 
INCLUDE THE REMOVAL OF TRASH AND DEMOLISHED MA TERIAL FROM THE 
BUILDING OR WORK AREA A T  THE END OF EACH DAY AND REMOVAL FROM 
SITE ONCE A WEEK . 
DISPOSE OF MA TERIAL NOT REQUIRED IN ACCORDANCE WITH APPLICABLE 
FEDERAL ,  STA TE AND L OCAL LA WS AND REGULA TIONS. 

METHOD OF PA YMENT AND ITEMS 
PA YMENT FOR ITEMS SHALL BE MADE A T  THE CONTRACT UNIT PRICE 
INCLUDING BUT NOT LIMITED TO ALL WORK, LABOR, EQUIPMENT AND 
MA TERIALS NECESSARY  THEREFORE OR INCIDENTAL THERETO, AS 
FOLLOWS: 
ITEM NO. 
690 
690 
690 
690 
690 
690 

DESCRIPTION 
SPECIAL - MISC . :  DEMOLITION EXHAUST FANS 
SPECIAL - MISC . :  DEMOLITION PLENUM A COUSTIC PANELS 
SPECIAL - MISC . :  DEMOLITION PLENUM SOUND A TTENUA TORS 
SPECIAL - MISC . :  DEMOLITION TUNNEL ISOLA TION DAMPERS 
SPECIAL - MISC . :  DEMOLITION PNEUMA TIC CONTROL PANEL 
SPECIAL - MISC . :  DEMOLITION CARBON MONOXIDE DETECTOR PANEL 

UNIT 
EACH 
EACH 
EACH 
EACH 
EACH 
EACH 
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I I I I 
I.R. - 71 SOUTHBOUND ��- 71 58 RAMP E TUNNEL I J.R. - 71 NORTHBOUND 

I TO THIRD STREET I 
I I I I I AIR PLENUM I I OVER ROA DWA Y I I I I I I 

I TI-DR! I TI-DM 

NEW VENT/LA TION FAN ROOM 

VENT/LA TION SHA FT TO GRA DE 

VENT/LA TION GRA TING A T__/ SURFACE IN L YTLE PARK 

AIR FL OW ONE-LINE DIAGRAM 
SCALE: NTS 

'f " ·f-,; 
l < 

NOTES: 
1. AIR FLOW SHOWN IS EXHAUST DIRECTION, FANS ALSO OPERA TE IN SUPPL Y. 

LEGEND: 

[]] - FAN 

� - A TTENUA TOR 

D n n n n 1\i\/\T\ - DAMPER 

IFI-Dll 
I TS-A ll 
I TV-Fll 
lAS-A ll 
ITI-DSI 
ITI-DRI 
ITI-DNI 

- FAN ISOLA TION DAMPER 
- TUNNEL SIDE A TTENUA TOR 
- TUNNEL VENT/LA TION FAN 
- AIR SIDE A TTENUA TOR 

TUNNEL ISOLA TION DAMPER I.R. - 71 SOUTHBOUND 
- TUNNEL ISOLA TION DAMPER I.R . - 71 58 

RAMP E TUNNEL TO THIRD STREET 
- TUNNEL ISOLA TION DAMPER I.R . - 71 NORTHBOUND 
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NORMAL OPERA TIONS: 
1. IF CO DETECTION ALARMS BETWEEN 25-49 PPM TURN ONE FAN ON A T  L OW SPEED WITH AIR SUPPLIED TO AFFECTED ROA DWA Y. 
2. IF CO DETECTION ALARMS BETWEEN 50- 74 TURN SECOND FAN ON A T  L OW SPEED WITH AIR SUPPLIED TO AFFECTED ROA DWA Y. 
3 .  IF CO DETECTION ALARMS BETWEEN 75-99 TURN THIRD FAN ON A T  LOW SPEED WITH AIR SUPPLIED TO AFFECTED ROA DWA Y. 
4 . IF MUL TIPLE ROA DWA YS HA VE HIGH CO DETECTION ALARMS, A CTJVA TE FANS A CCORDING TO: 

TUNNEL VENTILA TION NORMAL OPERA TION MODES 

MODE NO . 
101 
102 
103 
104 
/05 
106 

SOUTH PORTAL 

SOUTH PORTAL 

SOUTH PORTAL 

ROA DWA YS CO ALARM NO . FANS FAN SPEED TRAFFIC fPPMJ MANAGEMENT 
1-3 0-24 0 OFF NO CLOSURE 
1-3 25-49 I L OW NO CLOSURE 
1-3 50- 74 2 L OW NO CLOSURE 
1-3 75-99 3 L OW NO CLOSURE 
1-3 100-//9 3 HIGH NO CLOSURE 
1-3 )120 3 HIGH ROA D CLOSURE 

I SU�JP_L: 
- TRAFFIC DIRECTION ---- EVACUA TION DIRECTION 

I.R. - 7I SOUTHBOUND TUNNEL 

SUPPL Y 

I I 

TRAFFIC DIRECTION --EVACUA TION DIRECTION 
I.R . - 7I 58 RAMP E TUNNEL TO THIRD STREET 

EXHAUST 

I I 

TRAFFIC DIRECTION - - EVACUA TION DIRECTION 
I.R. - 7I NORTHBOUND TUNNEL (MODE 201) 

EMERGENCY OPERA TIONS: 

TUNNEL VENTILA TION EMERGENCY OPERA TION MODES 

MODE No . CELL INCIDENT EVACUA TION VENTILA TION TV-Fl TV-F2 TV-F3 L OCA TION DIRECTION MODE* 
201 I.R. - 71 NORTHBOUND TUNNEL ZONE 1 SOUTH EXHAUST E E E 
202 I.R. - 71 NORTHBOUND TUNNEL ZONE 2 SOUTH SUPPL Y s s s 
203 I.R. - 71 58 RAMP E TUNNEL ZONE 3 NORTH SUPPL Y OFF s s 
204 I.R. - 71 58 RAMP E TUNNEL ZONE 4 NORTH EXHAUST OFF E E 
205 I.R. - 71 SOUTHBOUND TUNNEL ZONE 5 NORTH SUPPL Y s s s 
206 I.R. - 71 SOUTHBOUND TUNNEL ZONE 6 NORTH EXHAUST E E E 

*ALL FANS INDICA TED RUN A T  100% CAPACITY IN INDICA TED DIRECTION. 

NORTH PORTAL 

NORTH PORTAL 

NORTH PORTAL 

SOUTH PORTAL 

SOUTH PORTAL 

SOUTH PORTAL 

I E��}!_�
T 

- TRAFFIC DIRECTION - EVACUA TION DIRECTION 
I.R. - 7I SOUTHBOUND TUNNEL 

EXHAUST 

I I 

TRAFFIC DIRECTION -- EVACUA TJON DIRECTION 
I.R. - 7I 58 RAMP E TUNNEL TO THIRD STREET 

SUPPL Y 

I I 

TRAFFIC DIRECTION - - EVACUA TJON DIRECTION 
I.R . - 7I NORTHBOUND TUNNEL 

NORTH PORTAL 

NORTH PORTAL 

NORTH PORTAL 

NOTES: 
I. FANS SHOUL D NOT BE RUN UNEVENL Y. FOR EXAMPLE; ONE FAN A T  HIGH SPEED AND ONE FAN A T  LOW SPEED SHOUL D BE A VOIDED. BOTH FANS SHOUL D BE RUN A T  L OW SPEED OR HIGH SPEED. 
2. CO DETECTION ALARM TO BE BASED ON 3-MINUTE TIME WEIGHTED A VERAGE. 
3 .  A T  CO ALARM OF 120 PPM TRAFFIC SHALL BE STOPPED FROM ENTERING AFFECTED TUNNEL BY TRAFFIC MANAGEMENT. 
4. FAN OPERA TES IN SUPPL Y FOR ALL MODES. DAMPER TO ROA DWA Y WITH CO ALARM OPENS. 
5 . CO ALARM REPRESENTS MAXIMUM ALARM. FAN OPERA TION IS SAME IRRESPECTIVE OF NUMBER OF ALARMS. 
6. UPON CO ALARM, DAMPER TO ROA DWA Y WITH ALARM OPENS. 
7. IF MUL TIPL E ROA DWA YS HA VE ALARM, FANS OPERA TE IN ACCORDANCE WITH THE HIGHEST ALARM. 
8. TUNNEL ISOLA TION DAMPER TO AFFECTED ROA DWA Y OPENS A T  THE SAME TIME AS TUNNEL VENTILA TION FANS ARE ACTIVA TED. 

LEGEND: 

co -
E -
NO . -
s 

CARBON MONOXIDE 
EXHAUST 
NUMBER 
SUPPL Y 

TV-F# - TUNNEL VENTILA TION - FAN NUMBER 
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SOUND A TTENTUA TION PERFORMANCE 

MINIMUM SOUND POWER A TTENUA TION IN DECIBELS 
OCTA VE BANDS I 

CENTER FREQUENCY (Hz 63 HZ 
INSERTION LOSS rdBJ 7 

2 3 4 
123 HZ 250 HZ 500 HZ 

13 24 46 
5 6 

IK HZ 2K HZ 
4 7  45 

SOUND A TTENUA TOR SCHEDULE 

7 8 EQUIP ID. WIDTH (FTJ .1-/EJGHT (FT) LENGTH (FTJ 

4K HZ BK HZ 
35 24 ,4S-117, TS -!11 72 15 !0 

AS-A2, !S-A2 72 15 !0 

AS-AJ, TS-AJ 72 15 !0 

FAN SCHEDULE 
PI::RFORMANCE DA TLI 

EQUIP !D. .AIRFLOW* 
rkc tlnJ 

TO TAL PRESSURE 
rW.GJ 

TV-F! 266 7A 
TV-F2 266 7.4 
TV-FJ 266 7.4 

* MINIMUM IN EITHER FORWARD OR REVERSE 

DAMPER 
EQUIP JD. 

TYPE 

FJ-Dl POWER OPEN/FAIL CL USED 

U DZ POWU? 0/'LN/1 AlL CLOSU! 

1-l-03 POWeR OPEN/FAIL CLOSED 

Ti-DS POWeR OPEN/FAIL CLOSED 

Ti-OR POWER OPEN/POWER CLOSE 

TJ-DN POWER OPEN/POWER CLOSE 

FAILURE 
POSITiON 

CLOSED 

CLOSLD 

CLOSED 

CLOSED 

IN PUCt 

IN PUJCt 

PHYS!CH DATA 

OPERLi TION 
DIAMETER 

rr:n 

.'YEVERSJBI E 8.0 

.'YEVERSJB! E 8.0 

.'YEVERSJB! E 8.0 

DAMPER SCHEDULE 

ELECTRICAL 
ACTUATOR POWER PEP 

rVOL TAGE/ 
TYFE AC I UA /ON 

PHASE) (HPJ 

11511/iPH ELECTRIC I 
17b 11/!P/1 LLLCIHJC I 
17511/!PH ELECTRIC I 
11511/!PH ELECTRIC I 

480V/3PH ELECTRIC I 
480V/3PH ELECTRIC I 

MOTOR DA 1/1 
POWER 

RPM SERVICE FACTOR P.F. AMPS 
rHPJ 

5()() 1780 1.!5 0.85 FULL LO.!,D 

500 1780 1.15 0.85 FULL LOL,D 

500 1780 7.15 0.85 FULL LOJ;D 

NO. ()I AC/Uli/OI?S WIDTH rr:n HUG.I-/T (FTJ 

4 10 IS 
4 10 75 

4 10 15 

6 SEt SHE£! 149/296 

7 SEt SHE£1 1451296 

2 sa SHE£! !521296 

PHASE 

NOTES: 
!. ALL EQUIPMENT SHALL COMPL Y WITH NFPA 502. 
2. ALL SOUND A TTENTUA TORS ARE IDENTICAL .  
3 .  AIR VELOCITY THROUGH FAN SHALL NOT EXCEED 5500 FPM. 

LEGEND: 
I FI-D!I - FAN ISOLATION DAMPER 

ITS-A !I - TUNNEL SIDE A TTENUA TOR 

I TV-F!I - TUNNEL VENTILATION FAN 

lAS-A !I - AIR SIDE A TTENUA TOR 

ITI-DSI - TUNNEL ISOLATION DAMPER I.R. -7! SOUTHBOUND 

I TI-DRI -
TUNNEL ISOLATION DAMPER I.R.-71 SB 

RAMP E TUNNEL TO THIRD STREET 

ITI-DNI - TUNNEL ISOLATION DAMPER I.R. -7! NORTHBOUND 
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I I 
TO THIRD STR££/ I.R. - 71 NORTHBOU;�<>/ 

0 

I I I I I I I uNIT zol ,' ,' 

0 0  

I I I I I I I I I I I I I I I I I I 

D 

I I I I I I I I I I r NEW ELECTRICAL ROOM 

D 

0 

r NEW VENTILA TION FAN ROOM 

20 

.. , \ \ 

NO TES: 

1. 5££ SHEET 1 136/2961 FOR DETAIL 1. 

2. 5££ SHEET 1 143/2961 FOR DETAIL 2. 

3 .  5££ SHEET 1 145/2961 FOR DETAIL 3. 

4. 5££ SHEET 1 149/2961 FOR DETAIL 4.  

LEGEND: 

IFI-DII - FAN ISOLA TION DAMPER 

ITS-All - TUNNEL SID£ A TTENUA TOR 

ITV-FII TUNNEL VENTILA TION FAN 

lAS-All - AIR SIDE A TTENUA TOR 

I TI-DSI - TUNNEL ISOLA TION DAMPER 
I.R. - 71 SOUTHBOUND TUNNEL 

I TI-DRI - TUNNEL ISOLA TION DAMPER 
I.R. - 71 58 RAMP E TUNNEL 

I TI-DM - TUNNEL ISOLA TION DAMPER 
I.R. - 71 NORTHBOUND TUNNEL 

(j) 5££ SHEET I 140/2961 FOR 
SOUNDPROOFING DETAIL . 
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I FI-D2 I 
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I 7S-A.- I 

I I 
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I I 
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I I 
I I I 

I 
VENTILA TION GRA TING A T� 
SURFACE IN L YTLE PARK 

I TS- I I 

I TS-J.2 I I S-A p I 

l 

I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 

TUNNEL VENT/LA TION SYSTEM - NEW VENT/LA TION FAN ROOM 
SCALE: 3/16"=1'-0" 

0 � 8 � --� 6 

SCALE IN FEET 

3 

I �S-A I 241-0/1 

36'-0" 

0 
441-9 11 

NOTES: 
I. SEE SHEET I /3 7/2961 FOR L OCA TION OF SECTION A -A .  

LEGEND: 
(j) DAMPER ACTUA TOR WITH INSULA TING BLANKET. 
0 DOORS SHALL BE PRESSURE RA TED FOR MINIMUM 3 IN. W.G. DIFFERENTIAL PRESSURE (TYP.J 
Q) EQUIPMENT A CCESS HA TCH. 

(j) EMERGENCY A CCESS HA TCH. 

0 ELECTRICAL JUNCTION BOXES FOR POWER AND CONTROLS. 

@ MOTOR TERMINAL BOX. 

� SOUND PROOFING 

IFI-DII - FAN ISOLA TION DAMPER 
ITS-A ll - TUNNEL SIDE A TTENUA TOR 
I TV-F!I - TUNNEL VENTILA TJON FAN 
lAS-A II - AIR SIDE A TTENUA TOR 
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FAN ROOM _/ CEILING 

�\ \ \ 

DETAIL -1 rTHIS SHT.J 

31-411 

\ \ \'----@ 

10 1-0 11 

® 

31-411 31-411 

SECTION 8-8 
scALE: % II = r-o��  

0 2 r-
1 4 

SCALE IN FEET 
SEE SHEET 1 137/2961 FOR L OCA TION 

REVERSE AIRFLOW 

JOI-QII  71-611 

FORWARD AIRFLOW (NOTE 4J 

- ------ \ � \-NOTE 5 \__ 6 

101-Q II  

HORIZONTAL MOUNTED TUNNEL VENTILA TION FAN 
ELEVA TION A -A 

� 
� (0 •  

,1 2S I'<) �  

<l 
0 

' "  " < 

SCALE: % II = 11-011 
0 2 � 

I � 
SCALE I N  FEET 

SEE SHEET 1 136/2961 FOR LOCA TION / 81-011 INTERNAL DIAMETER 

�FAN BLADE CONFIGURA TION REPRESENTA TIVE 

FAN ROOM � FLOOR 

31-411 

10 1-011 

® 

3'-411 3'-411 

DETAIL 7 
NTS 

����}4 110x5Y2 11 EXPANSION ANCHOR 
�"' 

�MC/Bx42. 7 xl21-011LG .  

1 .  

2 . 

3 . 

THIS DIAGRAM IS SCHEMA TIC. LENGTH OF TRANSITION CAN BE ADJUSTED TO ACCOMODA TE SPECIFIC FAN LENGTH. DO NOT FABRICA TE PRIOR TO SHOP DRA WING APPROVAL . 
SPACING OF FAN ASSEMBL Y SUPPORT LEGS TO BE ESTABLISHED BY FAN MANUFACTURER. 
O VERALL HOUSEKEEPING PAD SIZE SHALL BE A MINIMUM OF 611 LARGER THAN FAN BASE ON EACH SIDE. 

4 . FORWARD (EXHAUSTJ DIRECTION IS SHOWN FOR EXHAUST MODE. 
5. MANUFACTURER TO COORDINA TE ANCHOR BOL T SIZE AND SPACING REQUIREMENTS. 
6 .  SEE SHEET 1 144/2961 FOR L OCA TION OF ELEVA TION A -A 
7. SEE SHEET 1 13 7/2961 FOR L OCA TION OF SECTION B-B. 
8 . SEE SHEET I 138/2961 FOR SECTION c-c . 
9. SEE SHEET I 138/2961 FOR DETAIL 1. 
10 . SEE SHEET I 138/2961 FOR DETAIL 2. 
!!. SEE SHEET I 138/2961 FOR DETAIL 3 .  
12. SEE SHEET I 138/2961 FOR DETAIL 4. 
13. SEE SHEET I 138/2961 FOR DETAIL 5. 
14 . JUNCTION BOXES AND MOTOR TERMINAL BOX SHALL BE ACCESSIBLE FROM GROUND 
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AXIAL FAN 
SOUND A TTENUA TOR 
FLEXIBLE CONNECTION 
2411W x 2411H TRANSITION ACCESS DOOR rTYP.J 
ELECTRICAL JUNCTION BOXES FOR POWER AND CONTROLS 
FAN ISOLA TION DAMPER (SEE PLANS FOR L OCA TIONSJ 
HOUSEKEEPING PAD (NOTE 3J 
DAMPER ACTUA TOR WITH INSULA TING BLANKET 
MOTOR TERMINAL BOX (SIZEJ (3011WX2411HX811D) 
FAN ANTI- VIBRA TION MOUNT 
WIRE SAFETY INLET MESH SCREEN Ya II 
THICK WITH r MESH OPENINGS. 
DAMPER MOUNTING FRAME. 
LIFTING EYE. 
HEA VY DUTY SAFETY CHAIN. 
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L OCK WASHER 

BOL T HEAD ---------. \ \ \ \ \ \ \ 

/�- SECURING BAR /r- COMPANION FLANGE 
/ //� L OCK WASHER / r--- S.S. BOL TS ARE 

61W/Ir----<;hl=l l l/ MINIMUM 1/2" DIAMETER 

WELD ALL AROUND ___ _/ I 
1/4" GAUGE TRANSITION _____/ 

DETAIL 1 - FLEXIBLE CONNECTION 
SCALE: 0 '' = r-o"  

SCALE IN FEET 
SEE SHEET I 137/2961 FOR L OCA TION 
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DETAIL 3 HOUSEKEEPING PAD -
scALE: t4 "  = r-o"  

0 I 1""'-WM 
0 . 5 

SCALE IN FEET 
SEE SHEET 1 137/2961 FOR L OCA TION 

. 
/]) . 

l . 
. \_ SEE SHEET! 66/2961 FOR DETAILS 
. 
. 

<I � 
.(j � L1 Ll <1 

SOUND A TTENUA TOR 
S.S. BOL TS ARE MINIMUM 1/211 DIAMETER ON 1011 SPACING -----� 

1/4" SILICONE GASKET 

� � 
FLEXIBLE CONNECTION Lw � � 

� � �  ""!; � ()  c: ""!; 

L OCK WASHER 

DETAIL 2 - TYPICAL BOL T CONNECTION 
scALE: t4 "  = r-o��  

0 I 1""'-WM 
0 ,5 

SCALE IN FEET 
SEE SHEET 1 137/2961 FOR L OCA TION 
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I .-----

• ' 1rHINGE 
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a I 

LEGEND: 
(}) SOUND A TTENUA TOR 
(j) HOUSE KEEPING PAD 
Q) ANTI-VIBRA TION MOUNT 

� 
rHANDLE 

rHEA VY DUTY SAFETY CHAIN 
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DETAIL 4 - ACCESS DOOR 
scALE: !14 II =  r-o��  

SCALE  IN FEET 

SEE SHEET 1 137/2961 FOR L OCA TION 
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DETAIL 5 - TRANSITION SUPPORT 
scALE: !14 II = r-o"  

SCALE  IN FEET 

SEE SHEET 1 137/2961 FOR LOCA TION 
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• 3 PANEL SECTIONS 
• /OF EQUAL LENGTH 
:v 
• /FIELD INSTALLED 
• H-JOINER 
. 
.v 

L • 

�-------------�\ I 5'-0 11 I 1'-611, I ' 5'-0 // I -·+----�----=�=--=::;.4:'. '=----�---�· \\ \_FAN ISOLA TION DAMPER 
SECTION A -A 
SCALE: 1/211=1'-011 

0 2 

I 4 

SCALE IN FEET 
SEE SHEET 1 139/2961 FOR L OCA TION 

4 ' 
� �·--���·--��--4 ��·--��--�--------'�----�r--·� 

� \ �------------------------------� 1 \ r---- �·4·�·�·�·�·�·�·�·�·�·�·�·�·�·4·�·�·�·�·�·�·�·�·� -- \ \ 
FAN ROOM FL OOR 

\ \ \_FAN ROOM CEILING 
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SECTION C-C 
SCALE: 3/811=1'-0" 

0 2 � I  
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SCALE IN FEET 

AIR FLOW 
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SECTION 8-8 
SCALE: 7/8"=7'-0" 
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4 16 

SCALE IN FEET 
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SEE SHEET 1 139/2961 FOR L OCA TION 
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DETAIL 6 - FULL Y  SUPPORTED A TTENUA TOR 
SCALE: 1/8"=1'-011 
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4 16 

SCALE IN FEET 
SEE SHEET 1 137/2961 FOR L OCA TION 

-V,_ 
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SEE SHEET 1 137/2961 FOR L OCA TION 
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I 
VENTILA TION GRA TING A T� 
SURFACE IN L YTLE PARK 

AS A2 

S-A 

TUNNEL VENT/LA T!ON SYSTEM - SOUND A TTENUA T!ON PLAN 
NOT TO SCALE 

FL OOR TO CEILING 
SOUNDPROOFING. 
ALSO CEILING TO 
BE SOUNDPROOFED _// 

FOR L OCA TION OF LIGHT FIXTURES SEE SHEET I206/296J �"x "x,"x,",, 

0 

NOTES: 

I. SEE SHEET I  141 /296IFOR REFLECTED CEILING SOUNDPROOFING. 
2. SEE SHEET I /42 /296IFOR SECTIONS A -A AND B-B 
3 . SOUNDPROOFING BASED ON ROXUL RHTBO 2" THICK. 
4 .  SOUNDPROOFING TO STOP 6" A WA Y  FROM DOOR FROM TOP AND SIDES. 
5. SOUNDPROOFING TO STOP 6" ABO VE FAN ROOM FLOOR. 
6. SOUNDPROOFING 2" THICK . 
7. FOR SECTIONS A -A AND B-B, SEE SHEET 1 142 /2961 

LEGEND: 

C=:J LINEAR FLUORESCENT FIXTURE 
� LINEAR FLUORESCENT FIXTURE WITH EMERGENCY BALLAST FOR 90 MINUTES 
z:z:z:z:zz. SOUNDPROOFING 

[[] FIRE ALARM 

� HEA T DETECTOR 

I FI-Dll FAN ISOLA TION DAMPER 
I TS-A ll TUNNEL SIDE A TTENUA TOR 
I TV-FII TUNNEL VENT/LA TION FAN 
lAS-A ll AIR SIDE A TTENUA TOR 
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TUNNEL VENT/LA TION SYSTEM - SOUNDPROOFING REFLECTED CEILING 

0 
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SCALE: 3/16u=r-ou 
6' 12' 32' I 
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NOTES: 

1 . SEE SHEET I 140 /296 IFOR WALL SOUNDPROOFING. 
2. SEE SHEET I24 7/296 IFOR HEA T DETECTOR LOCA TIONS. 

LEGEND: 

® HEA T DETECTOR � SOUNDPROOFING 
IFI-DTI FAN ISOLA TION DAMPER 
I TS-A TI TUNNEL SIDE A TTENUA TOR 
I TV-FTI TUNNEL VENT/LA TION FAN 
IAS-A TI AIR SIDE A TTENUA TOR 
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SOUNDPROOFING. 
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BE SOUNDPROOFED 

CJ 
__j .  
« >- � z ;;:: o>« � o n_ 
O o 
O z  :r: 
:::;: « 0 �Ld .. 6�g§@ ::?!dN:J  
���� 
« o ::::> __j 
:r: S2 (.() U  

I 
:'! ' wr--�0 D '  CX) CX) r--0 U1 c.D 

D S2 
� z  r<l Ill t.:J 
� 0  

z z  ::.::: � 2 U1 
:S CJ  ::.::: 
D 
� �  :r: O l/)  <! 

� � z 

t!> � 
ffi 
u 

s 
� 
u 
UJ 
....J 
LL 
UJ 
0::: 
t!> 
::z tL: 
0 
0 ::.::: 0:::: 0:: c.. 
c <! 
::z 0.... ::;) 

w 0 
V) <::r _j 

:::IE 
r<l 1-
0 >-

0 __J 
0 I 
0::: ;:: 0:: 
::z I w 
< 2 0 
LL <! z 

:r: ::::l 
::z 

� _j 
0 w 

< z z 
....J z ;::::: w ::::l 

(::> 1-::z 0 UJ 
0:: w 

> _j 
• (!) 1-
UJ >-
::z _j 

;:: 
:::IE J_, UJ 
� 
V) 
>-
V) 
::z 
0 ;::::: 
< 
....J ;::::: 
::z 
UJ 
> 
....J 
UJ 
::z 
::z ::;) � 

v 
M co 

(0 ,.... C\1 0 """' I co 
,.... 
....... 0 z 
:::! 
<( c 
:I: c.. 

14 1 296 

@) 5 



C1 
r' 

;:!: 
(Q 
z 
>-
1-

:2 
<( 

CX) 
('J 
�-, 
('J 

� 

;:!: 
0 
0J ' 
v 
('>j ,, 
S2 

c 
ry 

u 

n 

S:! 
0 

2 
u 
v 
[<) 

0 
,.--! ,, 
0 
/ 
CX) 
IX) 
r' (''>j r--� 
E 

u 
/ 

8 0 
r' 
;:!: 
'g 
� 
/ 
0 
L 

2 
X 
Q) 

/ 

E 
E 
_c 
/ 
0'• 
c 
� 
0 
3: 
s 
Q_ 
/ 

SECTION A -A 
SCALE: 1/2" = 1'-0" SEE SHEET I 140/296IFOR L OCA TION 

0 .5 
SCALE IN FEET 

CEILING SLAB (�} ®"' j:D @"' �, "'"' I 
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DETAIL 1 0 . 5 

SCALE: 3" = 1'-0" 0 . 25 

SCALE IN FEET 

2" 
' I 1 · 

SECTION 8-8 
SCALE: 3" = 1'-0" 

0 . 5 

0 .2 5  
SCALE IN FEET 

NOTES: 

I. ALL DIMENSIONS SHALL BE FIELD- VERIFIED BY THE CONTRACTOR 

LEGEND: 

(!) PRE-GAL VANIZED P/000 UNISTRUT 
® TYPICAL LINEAR FLUORESCENT FIXTURE 
fJ\ !"xi" 14 GAUGE GAL VANIZED WELDED WIRE 
\:!/ MESH 
f4\ 2" THICK SOUNDPROOFING BASED ON ROXUL \:!/ RHTBO - 2// THICK 
@ 7/4" GAL VANIZED STEEL SPACER 
@ 3/4" CONDUIT 725.04 
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@ ANCHOR BOL T 
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TUNNEL ISOLA TION DAMPER OPENINGS 
SCALE: 1/8//=1'-0// 

8 

4 1 6  

SCALE IN FEET 
SEE SHEET I 135/296I FOR L OCA TION 

I. 
2. 
3. 

SEE SHEETI 153/296I FOR DETAIL I. 
SEE SHEETI 145/296I FOR DETAIL 2. 
SEE SHEETI I49/296I FOR DETAIL 3 .  

LEGEND: 
IFI-DII 
ITI-DSI 
ITI-DRI 
ITI-DNI 

- FAN ISOLA TION DAMPER 
- TUNNEL ISOLA TION DAMPER SOUTHBOUND 
- TUNNEL ISOLA TION DAMPER RAMP E 
- TUNNEL ISOLA TION DAMPER NORTHBOUND 

I:;::::::>< I - PROPOSED STRUCTURAL WALL OPENING 
c-:;:;-�-:=_-;-� - EXISTING STRUCTURAL WALL OPENING � - DAMPER DOOR 

,:-- TUNNEL CEILING 

I 
__ _ _ _ _  .i _ _ _ _ _ 

I --,� 
I I 
I� I 
12 I 
I , I 

= t.=�===�===-�======-=-- - - - - -� � - � � � � � � � 

\ 
ELEVA TION A - UNIT 8 EAST WALL 
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SCALE IN FEET 

SEE SHEETI /43/2961 FOR L OCA TION 
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12/-0Y2 // 

/4 // THICK NEOPRENE GASKET 

FAN ROOM CEILING----.-----..-t--r-�--1"' +---'------'--'----�---'-'----'-------'--'H"---t--------------.- 9// 9// 
I I 

A ----- DAMPER PANEL 
� t:J l... � (NO TE 2J 

n--"-__,__.£._/_mr-� -;�------------ DAMPER LINKAGE ON OUTSIDE OF FRAME �In-----n 

€1JF==='J-----H 
� �=  

n---------ll � 
=�,...........]ltl2 

��In------n n----nvk[) 
I � �  
I \.:; �f-------n 

ELEVA TION A -A 
SCALE: /4 // = 1'-0 // 

0 � 

2 6 

SCALE IN FEET 

c��l 

SEE SHEET 1 13 7/2961 FOR LOCA TION 

5/-6// 

/� f£ OF MULLION 

MANUAL OVERRIDE 

11--
-

5/-

_

0// 

----1 /// 

- - - - - - - ����¥=-=rrf--- -3// I T� -

DETAIL 1 - SINGLE DAMPER PANEL 
SCALE: 3/4// = 1'-0// 

0 I 
� 1 o .� 
SCALE IN FEET 

SEE SHEET 1 144/2961 FOR L OCA TION 

�-----------------------------------

/ 

SECTION 8-8 
SCALE: 3// = 1'-0// 

0 . 5 

D . 2 5  I 

SCALE IN FEET 

SEE SHEET 1 144/2961 FOR L OCA TION 

/---6//x3Y2 //x% // ANGLE 
// (LONG LEG A T  WAL L -

// WELDEDJ 

� 3//x3//x% // ANGLE �/ (WELDEDJ 

1----+-- -

/ Ill '\.,.. 

I 
EXPANSION ANCHOR I DETAJ,L 2 BOL T % // MIN. SIZE 1 •  

1'-0// MAX. O .C. ___/ SCALE: Y = r-0// 
0 . 5 

0 . 2 5  

SCALE IN FEET 
SEE SHEET 1 144/2961 FOR L OCA TION 

I 

I"-,_ MIN. 1/2// S.S. BOL T WITH S.S . NUT AND L OCK WASHERS ON 10// CENTERS 
r;--- MIN. 12// DAMPER I FRAME 

. · .. 

I. LINKAGE TO DAMPER PANELS NOT SHOWN AND TO BE DESIGNED AND INSTALLED BY DAMPER MANUFACTURER. 
2. ALIGN DAMPER FRAME WITH DAMPER COMPANION FLANGE. CENTER PUNCH OR DRILL A T  HOLE L OCA TION. 
3. COORDINA TE SIZE OF THE WALL MOUNTING COMPANION FLANGE WITH DAMPER AND ACTUA TOR SUPPLIER. 
4 . GAL VAN/ZED FINISH DESTROYED BY INSTALLA TION PROCESS SHALL BE REFINISHED BY COA TING WITH ZINC-RICH PAINT. 
5 . WELD SIZE TO BE DETERMINED BY MANUFACTURER. 

LEGEND: 
(j) DAMPER ACTUA TOR WITH INSULA TJNG BLANKET. 
0 JUNCTION BOX AND TERMINAL BLOCK. (16// X 14// X 4//J 
Q) LIMIT SWITCH FOR DAMPER OPEN/CLOSE SIGNAL . 

ABBREV!A TIONS: 
TYP. TYPICAL 
MIN. MINIMUM 
s.s. STAINLESS STEEL 

12/-0// 

"--, .-----trri==:::::;:==rr---,F====tn "---- FAN ROOM CEILING 
3//x3//x% // ANGLE (WELDEDJ 

�� MULLION SUPPORT 
--� II====�IL...-.-�- DAMPER MOUNTING FRAME BOL TED TO SOUND A TTENUA TOR 

V� MULLION SUPPORT 

// 6//x3Y2 //x%// ANGLE 
/// �/ (LONG LEG A T  WAL L -

/ WELDEDJ 
�II===:==:==:UI �FAN ROOM FLOOR SEE DETAIL 2-'--t=<=. = .. Ull.. J__I ---.----,----ll .. _J . . IL.-.-4 -�4-, .Jll�/t:_/� 

DETAIL 3 - MOUNTING FRAME 
SCALE: /4 // = 1'-0// 
0 4 

? 6 

SCALE IN FEET 

SEE SHEET 1 137/2961 FOR L OCA TION 
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I 15'-10/2 '' 
DAMPER DOOR 

32'-511 
O VERALL DAMPER 

1// NEOPRENE I GASKET 
DAMPER DOOR 

I L OCA TION OF HINGES (3 PER DAMPER PANELJ -\ 1--_5_'_-3-'---�-"--2 "_" _ ___,_,,__-----'---"--------t-.o-------'---=------ll----'----"----t-------'--'=----oo-t-------'--"'----1 
L5'' 3" I/ ,, \ DAMPER PANEL 1 I X X/4 --,\ \ 

I 
I -;1 

II !i 
!i 

I 

\ 

·· - ------- - - -- ---- · :�. '\�J! .L-�� �¥�-� ��.�� � . .  �, .�-�-! 
- - , - -SEE SHEET r--1 --.--14""6"/""""2=96"'� I 

D:&;E;y;:s:ft _/ 
CURB I ALL AROUND __/ 

31'-8// 
--,r OPENING 

TUNNEL ISOLA TION DAMPER PLAN - I.R. - 71 NORTHBOUND 
SCALE: 3/8// = 1'-0// 

1/4. PLA TUTYP ,) __/ I 
1/211 BOL T rTYP .J ___/ 

1// NEOPRENE GASKET 

SECTION A -A (CONNECTION BETWEEN DAMPER PANEL 3 AND 4J 
SCALE: 6// = 1'-0// 

0 2 r--- I 
I 4 

SCALE IN FEET 

I 

SCALE IN INCHES 

4. 

5. 

6 . 

SEE SHEET 1 152/2961 FOR SECTIONS B-B AND 
c-c. 
GAP BETWEEN PANELS 3 AND 4 TO BE SEALED BY A 1'' THICK N£0PR£N£ GASK£T. 
USE POSITIVE L OCK WASHERS ON THE NUTSIDE FOR ALL BOL TS. 
DAMPER PANELS MUST SEAL EVENL Y ALL AROUND. 
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DAMPER HINGE SEE DETAIL I rTYP. FOR 3J -----;\ 
\ 

IY4 '' 

2'-6!/:z '' 

I I I I I I 
DAMPER FRAME CONNECTION I SEE DETAIL 2 rTYP . J -----" 

15'-0!/:z // 

3/1 

0 I � DAMPER PANELS 7. 2. 3. 4. 5 & 6 LA YOUT 

....... ......... 
I , nm\�) 

...._ I ' 
! "� SEE DETAIL 3 FOR HINGE 

SCALE: 3/4/1 = 1'-0/1 

14mm EYE JA W BAR TOGGLE 316 GRADE STAINLESS STEEL � 

0 . s  

SCALE IN FEET 

, /- L5 1xYx'/4 11 ',�' 
/ LL  V )f----�, ......... Y 

: / '+ 
>( b) _ _ _ _ _ _  , 

SEE SECTION C-C / ! 

SECTION A -A 
SCALE: 3/4/1 = 1'-0/1 

- GROUT DETAIL ___/ 

0 I �-
0 . 5 2 

SCALE IN FEET 

NOTES: 

I. ALL DIMENSIONS SHALL BE FIELD- VERIFIED BY THE CONTRACTOR. 
2. SEE THIS SHEET FOR SECTION A -A 
3 .  SEE SHEET I I52/296I FOR DETAIL I AND 2, AND SECTION C-C 
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SECTION A

NOTES:

133 296SEE SHEET            FOR LOCATION

SCALE: 1" = 1'-0"

3•" SHAFT

EQUAL

POWER TRANSMISSION, L.L.C., OR APPROVED 

BORE AS MANUFACTURED BY U.S. TSUBAKI 

SPROCKET - No. 50 - 5/8" PITCH PLAIN 

150 296

PILLOW BLOCK BEARING.

LEGEND:

150 296

152 296

FOR DETAIL

EQUAL, WITH 3 1/2" BORE.  SEE SHEET          

POWER TRANSMISSION, L.L.C., OR APPROVED 

BORE AS MANUFACTURED BY U.S. TSUBAKI 

SPROCKET - No. 50 - 5/8" PITCH PLAIN 

DETAILS

SEE SHEET          FOR HINGE AND GROUT 4.

SEE SHEET          FOR DETAILS 1, 3 AND 4.3.

AROUND.

DAMPER PANELS MUST SEAL EVENLY ALL 2.

THE CONTRACTOR.

ALL DIMENSIONS SHALL BE FIELD-VERIFIED BY 1.

WITH A PITCH DIAMETER OF 13.931 INCHES.

SPROCKET - No. 50 - 5/8" PITCH PLAIN BORE 

DATE REVISION DESCRIPTION

1 RFI #294

NO.

2•"
6"L5"x3"x‚"

TOP OF EXISTING  CONCRETE TOP OF EXISTING CONCRETE

TOP OF CURB

DETAIL 1

DETAIL 4

GROUT DETAIL

DETAIL 3

HINGE DETAIL

2
5
°

6
9
°

7
'-

4
‡

"
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ƒ
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9
•

"

5
‚

"
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9
‡
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‡
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9
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"

DAMPER IS CLOSED

POSITION WHEN

WT6x13

7„"

3'-0"5'-1„"1'-3"3'-3"1'-10ƒ"

CEILING

AIR PLENUM

OPENING BELOW

EDGE OF

OPENING BELOW

EDGE OF

CONCRETE FLOOR

EXISTING

CEILING

AIR PLENUM

1Ž
"

2
•

"

1'
-
1‡

"
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EDGE oF r-w}4 II Y-311 r-6�� 4�-wYa II 31_0 11 OPENING BELOW ----+-----�--�+--------------------+�------�--------------��----------�------------------���--- EDGE OF 

L51xYx'/, II �. 

AIR PLENUM CEILING ------.. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - � - - - -

DETAIL 

I I 

I / I 
I / @  

� I I �� I ,�I I co; 1 
I / I I 

I / I I 

I / I 1 I 1 

!
� GROUT DETAIL I � I 1 • I 1 "q-> I 

WT6x13 �\ 
\\ 

OPENING BELOW 

1- AIR PLENUM 1 CEILING 

\ \___ POSITION WHEN � 
DAMPER IS CL OSED � 

I � 

I I I \<Po � / I I \ J � � �  � L �  ' 
CONCRE(tlf/6�% � "' 1 ���������1�����������������������������������������������-��������������-�;- -

• � - - - - - - - - - - -\_ _ _ _  //�,��,________�- - - - - - ,  
-�_;____ "-"' / �'"' TOP OF EXISTING CONCRETE TOP OF EXISTING CONCRETJ? � / -�-�-.--1 1 r 

I I I 

� - - - - - - - - - - - - - - - - - - - - - - �  L - - - - - - - - - - - - - - - - - - - �  
I I 

15�-r 

SECTION A 
SCALE: r = r-011 o . 5 

SEE SHEET 1 133 /296 1 FOR L OCA TION SCALE IN FEET 

NOTES: 

I. ALL DIMENSIONS SHALL BE FIELD- VERIFIED BY THE CONTRACTOR. 
2. DAMPER PANELS MUST SEAL EVENL Y ALL AROUND. 
3. SEE SHEET I /50/2961 FOR DETAILS 1, 3 AND 4 . 
4 . SEE SHEET I 152/296I FOR HINGE AND GROUT DETAILS 
LEGEND: 

Q) 3Y2 II SHAFT 

@ 
SPROCKET - No . 50 - 5/811 PITCH PLAIN 
BORE AS MANUFACTURED BY U.S. TSUBAKI 
POWER TRANSMISSION, L .L . C . ,  OR APPROVED 
EQUAL 
SPROCKET - No . 50 - 5/811 PITCH PLAIN 
BORE AS MANUFACTURED BY U.S. TSUBAKI 
POWER TRANSMISSION, L .L . C . ,  OR APPROVED 
EQUA L ,  WITH 3 1/2 11 BORE. SEE SHEET 1 150/2961 
FOR DETAIL 
PILLOW BLOCK BEARING. 
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jsmithso
Text Box
Drawing replace with RFI #294, sprocket at #2 location increased in size due to chain drive issues. 
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2" 
rTYP.J 

51-3% 11 

0 ;  � �  ' h <:() '-

l 

�I 

31'-10" 
O VERALL DAMPER 

,.. 
w 6 w 6 

51-3% (I 51-3% " 

II II 

II 
t! 1'',@ ��· � � 
=s: =s: (TYP .J 

2" 2" 
(TYP.J rTYP .J 

II - II 
�·  --li � i ff'1 lo -------1 

t � � ·� I "  

� 
I I i 30 1/ 
I I I 
I 
I 
I 
I -
I 
I 
I 
I 
I 
I 
I 
I 

81-311 

21- 7% 1/  21- 7% 11 

'I��'@ 

41-8'/4 II 41-8'/4 II 

7% ··_1 \-, II 

I 71-3% II 71-3% II 

PIL, OW PIL OW f£ PILLOW f£ PILLOW PIL OW BLOCK BLOCK BLOCK 5 OCK BLOCK 

81-311 

� w 6 

--- -
t! 
� 
=s: 

PIL OW BLOCK j 
�+-1'-3'/4 11 

ouTLINEs�{ ftf'ffF14�)��J. TUNNEL ISOLA TION DAMPER REFLECTED CEILING PLAN ° � �-2���. 
SCALE: 1/2" =1'-01/ I 

GEARBOX AND ACTUA TOR 
SEE DETAIL THIS SHEET 

// 

GEARBOX AND ACTUA TOR DETAIL 0 0 . 5 �-SCALE: 1 //2" = 1'-0" 0 . 25 I 

SCALE IN FEET 

SEE SHEET 1 143 /2961 FOR LOCA TION SCALE IN FEET 

;---- AIR PLENUM 1 CEILING I 
(,/ ./': ./': / . 

SECTION 8-8 
SCALE: 1/2" = 1'-01/ I 

SCALE IN FEET 

GEARBOX AND 
ACTUA TOR SUPPORT 
- SEE DETAIL 5 

SECTION c-c o c . s 

SCALE: 1 I /2" = /1-011 � / · 0 .25 I 

SCALE IN FEET 

NOTES: 
1. ALL DIMENSIONS SHALL BE FIELD- VERIFIED BY THE CONTRACTOR 
2. SEE SHEET 1 14 7/2961 FOR SECTION A -A .  
3 . SEE SHEET 1 151 /2961 FOR DETAIL 5 
LEGEND: 

@ 30 "¢ SHAFT A36 STEEL 

@ 

@ 
@ 
® 
® 
@ 
@ 
® 
® 

SPROCKET - No . 50 - 5/8" PITCH PLAIN 
BORE AS MANUFACTURED BY U.S. TSUBAKI 
POWER TRANSMISSION, L .L . C . ,  OR APPROVED 
EQUAL 
SPROCKET - No . 50 - 5/8" PITCH PLAIN 
BORE AS MANUFACTURED BY U.S. TSUBAKI 
POWER TRANSMISSION, L .L . C . ,  OR APPROVED 
EQUAL , WITH 3 1/2" BORE 
PIL LOW BLOCK BEARING MOUNTING. 
JY2 II TO 2Y2 II COUPLING 
20 "¢ SHAFT A36 STEEL 
MTW4 MOTORIZED GEARBOX ASN 
MANUFACTRED BY ROTORK CONTROLS, L TO . ,  
OR APPROVED EQUAL 
ACTUA TOR - IQ20-25 AS MANUFACTURED BY 
ROTORK CONTROLS, L TO . ,  OR APPROVED 
EQUAL 
CONTINUOUS BUMPER 
LIMIT SWITCH FOR DAMPER OPEN/CLOSE 
SIGNAL 
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OVERALL DAMPER 
5'-5" 5'-5" 5'-511 

DAMPER PANEL 7 DAMPER PANEL 8 DAMPER PANEL 9 

,/ rh � CURB ALL AROUND _j v 9 
-- Q"�-----------------'6_'-_0_" ________________ � Q��� 

OPENING 

TUNNEL ISOLA TION DAMPER PLAN 
- I.R. - 71 58 RAMP E TUNNEL TO THIRD STREET 

SCALE: 3/8" = 1'-0" 
c 2 � I  

I 
SCALE IN FEET 

1 -3" 
DAMPEn PANEL 11 

f 
I 

-----------------------ll 
I! i! 

2'-5" 2'-5" 2'-5!12 '' 311 

I - L5''x3"xl/4" LL V 
HINGE 1/411 PLA TE -\ I DAMPER PANELS 7 AND 9 - IL5''x3''xl/4"1 SEE DETAIL I WPP. HAND FOR I f (TYP . FOR 3J �\ \\ i DAMPER PANEL 7JI I � � ' � 

��+-------+\ ������������/����������====+ � �---" \_ /.�����V� 
- c--- ·--------� �----- ' -jL5''x3''xl/4" I /-: ILL v (TYP .JI I I 

� � // : 
{ \ J 14mm EYE JA W BAR TOGGLE 1 1 '--..../ 1316 GRADE STAINLESS STEEL --/ 1 

� �/ \ " I 
f- ----------

\ __ / � � L C\J �  DAMPER FRAM; CONNECTION SEE DETAIL 2 (TYP.J 
9'-5!12 '' 

1/4" THICK STEEL PLA TE 

DAMPER PANELS 7. 8 & 9 LA YOUT 
SCALE: 3/4" = 1'-0" 

0 I � I  
0 . 5 2 

SCALE IN FEET 

SEE DETAIL 3 L5><3><l/4 14mm EYE JA W BAR TOGGLE FOR HINGE \ LL V (TYP.J --·\ 316 GRADE STAINLESS STEEL -\ L5''x3''x'/4 " \ \ I LL V ,--'"' ifu ijiifui ,.L I�/\ � , L.�&<O ) >f2/- T • " . '- .._  • . 1 j SEE SECTION C-C . / · ; • 
• . · . �� "" FOR GROUT DETAIL / ""'+ ...,-. . .  · 

" · ' " . " i  (TYP.J --/ l " . " 

SECTION A -A 
SCALE: 3/411 = 1'-0" 

0 I � I  
o . o 2 

SCALE IN FEET 

r L5x3xl/4 I; LL V 
5'-5Yz II /I (OPP . HAND FOR 

SEE DEfj�G� -,"'- 1f---------------'--=-----------1.-j1 I��� DAMPER PANEL !OJ 
" t! -'· 

/ 1/4" PLA TE - / 
1'/4 // 

DAMPER PANELS 10 & 11 LA YOUT 
SCALE: 3/4" = 1'-0" 

9" 1/4" THICK STEEL PLA TE 

0 I r-..-; 
0 . 5 2 

SCALE IN FEET 

NOTES: 

I. DAMPER DOOR ARRANGEMENT IS SHOWN FOR GENERAL ARRANGEMENT AND FUNCTION. CONTRACTOR SHALL BE RESPONSIBLE FOR FURNISHING AND INSTALLING A COMPLETE AND FULL Y FUNCTIONING DAMPER DOOR ASSEMBL Y COMPLETE WITH ALL COMPONENTS INCLUDING, BUT NOT LIMITED TO: A CTUA TORS, GEAR DRIVES, BEARINGS, CONTROLS, HARDWARE AND SUPPORTS, NECESSARY TO ACHIEVE THE REQUIRED OPERA TION. 
2. ALL DIMENSIONS SHALL BE FIELD- VERIFIED BY THE CONTRACTOR. 
3 . SEE SHEET l l52/296IFOR DETAILS 1, 2 AND 3, AND SECTIONS B-B AND C-C 
4 .  USE POSITIVE L OCK WASHERS ON THE NUTS/DE FOR ALL BOL TS. 
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EDGE OF OPENING 

I AIR PLENUM I CEILING ___; 

EXISTING CONCRETE FLOOR � 
�-- - - - - - - - - - - - - - - - - - - - - - - - - �- - - - - - -

4'-611 
WT6x/3 

3'- IY4 11 

DETAIL I 

2'-6%11 

I I I I I I I I " I I �\'t/ I � � I "-I / 

!/' I I I I I I I I 
I� GROUT DETAIL I 1 I I 
I I I 

� DETAIL 4 
I I 

I I � I I "- C' ,� I 

_J.. I � \5>-o � � f-:_ 9: " \ I 

r----- EDGE OF OPENING 

I 

\_ POSITION WHEN DAMPER IS CLOSED 

,r- DETAIL 3 
/ 

AIR PLENUM CEILING 

/ � ' '>/jl 

I -��-F���� ���L�������������������������-----{�--1'-.., -----'--1--------�-'- - - - - - - - - - - - - - - - -

' � ./ \ TOP OF EXISTING CONCRETE TOP OF EXISTING CONCRETE I ' -+  / 
: I 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

3'h II DIA . BORE 

DETAIL 2 - SPROCKET 
SCALE: 611 = 1'-011 

9'-611 

SECTION A -A 
SCALE: /" = 1'-0" 

SEE SHEET 1 733/296 1 FOR L OCA TION 

� OIL IMPREGNA TED 
, BEARING 

WEIGHT 
25 /bs .  

0 . 5 

SCALE IN FEET 

DETAIL �c
A
�E���UfY,�f�WEIGHT o���-��� 

� 
� � 
� � 

A � Q: 

� 

AIR PLENUM CEILING 

L_========��� 

DETAIL 4 - PULLEY 
SCALE: 6" = /'-0" I 

WELD 

NOTES: 

/. ALL DIMENSIONS SHALL BE FIELD- VERIFIED BY THE CONTRACTOR. 
2. DAMPER PANELS MUST SEAL EVENL Y ALL AROUND. 
3. SEE SHEET ! 152/2961 FOR HINGE AND GROUT DETAILS. 

LEGEND: 

<D 
@ 

@ 

@ 

3'h 11'/> SHAFT A36 STEEL 
SPROCKET - No . 50 - 5/8" PITCH PLAIN 
BORE AS MANUFACTURED BY U.S. TSUBAKI 
POWER TRANSMISSION, L .L . C . ,  OR APPROVED 
EQUAL 
SPROCKET - No . 50 - 5/8" PITCH PLAIN 
BORE AS MANUFACTURED BY U.S. TSUBAKI 
POWER TRANSMISSION, L .L . C . ,  OR APPROVED 
EQUAL , WITH 3 1/2" BORE. SEE DETAIL 2 
THIS SHEET. 
PIL LOW BLOCK BEARING. 

I,- AIR PLENUM 
I CEILING 

"� ANCHOR BOL TS (TYP .J 

'"------ L 2'h ')( 2'h ')( Y4 II CONTINUOUS 'h II NEOPRENE ___/ W/ Y4 II ROUNDED CORNER 
DETAIL 1 CONTINUOUS BUMPER 

SCALE: 6" = 1'-011 I 

SCALE IN INCHES 

I 
_/ 

AIR PLENUr CEILING 

I 
-------\ /� Ya ��¢ S.S. SPLIT COTTER PINS \ \ (TYP .J 

11 LJ. 

I 
�, 

'""' � 
�� r-

l "�, 
WT6x/3 

.� - 1- � - -
I 

I-- I--r- r-
1-- 1--1"- t:s '--

I 

I 

/2" PIN 

� 31 J{6" SQUARE EY // K 

I"'--- 0 I L BEA IMPREGNA TED RING (TYP.J 

SECTION A -A ·._) ���� SCALE: 6" = '-0" L_ I 
SCALE IN INCHES SCALE IN INCHES 1 

SCALE IN INCHES SCALE IN INCHES 
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PULLEY 
rf 

PULLEY � 

w 6 
1'-3// 5/-5/1 

w 6 

---fill  

18/-9// 
O VERALL DAMPER 

5'-5// 

1111 II 

w 6 
1'-3// 

I r--
� --+t-a-----2_''_ 2" 2// @ 11\ I i L 
1 (TYP.J (TYP .J TYP . J (TYP}"·� )\!/ ��-��---FACE OF I I f--I

l
ii-- GEARBOX AND 

! II I ACTUA TOR SUPPORT 
es r£ J � : J � '� -- ! , ! I fil l JI · � � � PULLEY rf_j r---:- J : _1� 1k---J4' ltr 'I�"'"' � ��- J  11 "T 
- -....) SHAFT _j � � �L___b__, I

,
1
1
1R8",. ( 

\:!I
TYP 3 PLA CES) , ___ _._..__+-----'--"'---------l' "'"'�J -� � � � 2 � � r- 2/-8/2 // 2'-8/2 '' � _i l 3/2'' \!!7 � [ff'f�--�-----��======�======d:=======t======�==�============��� () ANGLE I i----

BUMPER I �- �" : I �" ""t;;\s : i i '"® \:!/ i I I I I 

1/2 '' 

� 
:_ t ----------------,-�------------------- J LA TE � 

'\ I 

PILfow ouTLINE oF I PILfow BLOCK DAMPER BELOW __j BLOCK SEE SHEET 1 149 /296 1. 
PIL OW BLOCK 

r.> 

7/1 1/2 11 

;---. ;---. -

T I 

J; I 

-

EDGE OF GEARBOX 

CENTERLINE OF OLES 5/8''¢ ROD H 
' 

� 

� 

� 

� � � 

NOTES: 

I. ALL DIMENSIONS SHALL BE FIELD- VERIFIED BY THE CONTRACTOR 
2 . COORDINA TE OPENING AND BOL THOLES FOR GEARBOX AND ACTUA TOR SUPPORT WITH THE GEARBOX MANUFACTURER. 
3 .  SEE SHEET I 150/296IFOR SECTION A -A 
LEGEND: 

<D 3/2 "¢ SHAFT 
SPROCKET - No . 50 - 5/8// PITCH PLAIN ® BORE AS MANUFACTURED BY U.S. TSUBAKI 
POWER TRANSMISSION, L .L . C .  

@ 
@ 
@ 
® 
@ 

SPROCKET - No . 50 - 5/8// PITCH PLAIN BORE AS 
MANUFACTURED B Y  U.S. TSUBAKI POWER 
TRANSMISSION, L .L . C . ,  WITH 3 1/2" BORE 
PILLOW BLOCK BEARING MOUNTING . 
3/2 II TO 2/2 If COUPLING 
2/2 "¢ SHAFT 
MTW4 MOTORIZED GEARBOX ASN 
MANUFACTRED BY ROTORK CONTROLS, L TD .  

fi\ ACTUA TOR - I020-25 AS MANUFACTURED BY 
\!!./ ROTORK CONTROLS, L TD . 
® CONTINUOUS BUMPER 
® LIMIT SWITCH FOR DAMPER OPEN / CLOSE SIGNAL 

I 3F SHAFT ::_ ::_ TUNNEL ISOLA TION DAMPER REFLECTED CEILING PLAN o 10" 

® 

SCALE: 1/2" = 1'-0 // I 

SEE SHEET 1 143 /296 1 FOR L OCA TION SCALE IN FEET 

GEARBOX AND ACTUA TOR 
SEE DETAIL THIS SHEET � 

� 
�// // u�/ /// � L___L__.'---L-/-'-/-'--'--'--'-___L__.-'--'--'--'-.r--o.-'--'--'--'--'--'--'--'---"--"'-'-"--.L._-'--'--'--'--'-'--"-�-1r-'-�'-'-""--,i;;,;F=9--'--'-J-L--"-/-'-. /-'-" -'---l!)+ 

/ @ rTYPJ 
SECTION B-B 
SCALE: 1/2/1 = 1'-0/1 

"------ GEARBOX AND ACTUA TOR SUPPORT SEE DETAIL 5 

I 

SCALE IN FEET 

0 0 . 5 !"-WM GEARBOX AND ACTUA TOR DETAIL 
SCALE: 1 1/211 = 1'-0" ::J . 2 5  I 

SCALE IN FEET 

GEARBOX AND ACTUA TOR SUPPORT SEE DETAIL 5 --........._-........._ 

SECTION C-C 
SCALE: 1 1/2" = 1'-0" 

I 
l i 

-

� 

I � 

� 

· -----.,---'\ � 
' ' ""' � "� � "¢ HOLES FOR 

_ ____.&_ Y2 "¢ A36 RODS W/ NUTS AND WASHERS 
@ EA . END (TYP .  FOR 4) 

DETAIL 5 - GEARBOX AND ACTUA TOR SUPPORT 
SCALE: 3" = 1'-0" 

0 . 5 

0 . 2 5  

SCALE IN FEET 

/- 3/8" PLA TE 

SECTION D 0 . 5 

SCALE: 3" =1'-0" 0 . 2 5  

SCALE IN FEET 

1'-11/1 

0 0 . 5 !"-WM 
0 . 2 5  I 

SCALE IN FEET 

I I I 
I 5/2 /1¢ I 

rf OF OPENING BOL T RING _II AND BOL T RING � SEE NOTE 2 
ELEVA TION E 

\ \ 

6" 5/2 /l 

"""-, � � L3''x3/'x'/4 1/ � 4 
""- MOUNT FOR DAMPER 

4/2 " DIA . OPENING A CTUA TOR 
SEE NOTE 2 
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E 
E 

_c /�' 
·§ 
0 3: 

3/1611¢ HOLE FOR 1/811¢ S.S SPLIT COTTER PIN -\
\ \ 7/811¢ S.S. PIN � \ \\ \\ \ \ 

1/211 BENT PLA TE STA TIONARY LEAF 

"""� 1/2" BOL TS rTYP .J 
=l==l=�l====l==-;"""""-++-11-::.,-y-lf--+t----l� HINGE TIGHT FIT 

RIVETS rTYP .J 

1/211 BENT PLA TE STA TIONARY LEAF -�----

/ 
CURB ANGLE �/ 

DETAIL I - DAMPER HINGE 
SCALE: 611 = r-o�� 

EDGE OF DAMPER PANEL 

SL 0 TTED HOLE 
1% '' 1% " 1" /4 11  

HINGE 

1/211 BENT PLA TE 

I SCALE IN INCHES 

IN 2 Y8 11X% II BENT If_ --", 
Y2 11¢ S.S. PIN --":"",�, 

"""""'-rr...,..�;;:-T4 

2 Y8 11XY2 II BENT PLA TE 
-- L511x3"x/4 11 

Y2 ��  BENT STA TJONARY PLA TE 

_______L_______;_�,c........r-----t----1 \\ 

\\ /4 11 PLA TE 
\_ % 1/ BOL T 

CORNER OF 511x3''x/4 11 \� L6''x311XY2 11 ANGLE TO BE GROUND TO /4 II ROUNDED EDGE FOR ENTIRE LENGTH 

ANCHOR BOL T --
611 GROUT 

DETAIL 3 - HINGE 
SCALE: 611 = r-o�� 3: I 

t,/2' BOL TS rTYP .J 311 
(TYP .) 

EDGE OF 1/411 PLA TE _j 
//// 

BOL T TO ADJACENT I DAMPER PANEL _/ 1/4 11 2Y2 11 /�Yz 11 WHERE APPLICABLE 
/ 

L 6''x6''x/4 11 - 2" L ONG y 

DETAIL 2 - DAMPER FRAME CONNECTION 
SCALE: 611 = r-o�� 

L6''x6''xl/4" 2" LONG � 
\ 

\ 

I /4"  PLA TE I 
Y2 "  BOL T ___) 

EDGE OF OPENING -------t 

0 

I SCALE IN INCHES 

3/411 BOL T 

.l, _ _  

I 1/4" PLA TE___/ 11 % " 1% " 1/211 BOL T ___/ 

NOTES: 
I. ALL FASTENERS ARE S.S. TYPE 316. 
2. USE POSITIVE LOCK WASHERS ON THE NUTSIDE FOR ALL BOL TS. 
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ADJACENT DAMPER 11 PANEL WHERE APPLICABLE _j 

/ 
L5"x3''x/4 " 

/� u v  SECTION 8-8 - CONNECTION BETWEEN PANELS (TYP .) 
!" NEOPRENE GASKET 

.� L6''x3''xY2 " 

ANCHOR BOL T 
t____. 

l> 
6" GROUT 

SCALE: 6" = r-o�� 

SCALE IN INCHES 

SECTION C-C - GROUT DETAIL 
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DETAIL 7 - DAMPER MOUNTING FRAME 
SCALE: % "  = 1'-0�� 

c 2 � 
I I L 

SCALE IN FEET 
SEE SHEET I 143/296IFOR LOCA TION 
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DETAIL 7 - DAMPERS 
SCALE: % //  = 1'-0�� 

0 2 r- I 
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SCALE IN FEET 
SEE SHEET I 143/296IFOR L OCA TION 
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LEGEND: 
0 DAMPER ACTUA TOR WITH INSULA TING BLANKET. 
0 JUNCTION BOX AND TERMINAL BLOCK . (16'' X 14// X 411) 

1;-------6// X 3 fl2 // X  % // ANGLE 
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SECTION A -A 
SCALE: 3// = 1'-0�� 
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SCALE IN FEET 
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CONTINUOUS FILLET / 
WELD ALL AROUND PIPE--<:: 

//;' 

150LB CLASS WELD '"","" 

/-SUPPORT PIPE SIZE: LINE SIZE = 4/1 

I SUPPORT SIZE = 2% II 

I �CUT SUPPORT PIPE 
I / TO SEA T ELBOW 

I / / / 

•--------LENGTH AS REQUIRED TO 
NECK FLANGE-, ', ",, 

'1--
-...1 

MA TCH ALIGNMENT OF PIPE AND BOL T PA TTERNS 

/ EXPANSION CASE: / SIZE TO SUIT BOL T DIAMETER AND LENGTH_/ 
'"'�GROUT BASE 

NOTES: 

1. FOR VERTICAL SUPPORT, RISER CLAMPS MUST BE USED. THESE CLAMPS MUST BE ISOLA TED FROM BLACK STEEL COMPONENTS BY RUBBER ISOLA TORS 

0 VER TICA L PIPE SUPPOR T 

PLUMBING LEGEND 

SYMBOL ABBR DESCRIPTION 
S or W SOIL or WASTE PIPING 
S or W SOIL or WASTE PIPING (BURIED or BELOW SLABJ 

ST STORM PIPING 
ST STORM PIPING (BURIED o r  BELOW SLABJ 

c v  CHECK VAL VE 
BL V HOT WA TER BALANCING VAL VE 
NGBV NA TURAL GAS BALL VAL VE 
D V  DRAIN VAL VE 

UNION 
STRAINER 

c:J FD FLOOR DRAIN 
c:J AD AREA DRAIN 
-I.,. HB HOSE BIBB 
-+ WH WALL HYDRANT 

XJ W& T WASTE & TRAP 
� � co LINE CLEANOUT 
====0==== 4 FCO FLUSH FLOOR CLEANOUT 

FIN. FINISHED 
PIPE CAP 

PIPE CONTINUA TION 
PIPE UP THRU SLAB OF FLOOR ABO VE 

• PIPE DOWN THRU FLOOR SHOWN ----L PIPE DROP 
1 PIPE RISE 

ss STAINLESS STEEL 

NTS 

DOUBLE NUTS ( T YP . )�----------

�-MALLEABLE BEAM CLAMP 
ROD COUPLING 

.---.---�MACHINE THREADED ROD 

_.---�CLEVIS HANGER .---.---.--- TYPICAL 

0 PIPE HA NGER FROM BO T TOM OF BEA M PURL IN TRUSS NTS 

NOTES: 

1. GENERAL NOTES, SYMBOLS LIST AND DETAILS ARE APPLICABLE TO ALL DRA WINGS. 
2. ORA WINGS ARE DIAGRAMMA TIC: DETERMINE LOCA TIONS OF SYSTEMS AND COMPONENTS IN FIELD .  
3 . ALL PLUMBING WORK SHALL BE IN A CCORDANCE WITH THE OHIO STA TE PLUMBING AND BUILDING CODES AND DRA WINGS AND SPECIFICA TIONS. 
4 . NO WORK SHALL BE INSTALLED IN VIOLA TION OF ANY GOVERNING CODES. ANY WORK SHOWN ON THE ORA WINGS WHICH IS IN VIOLA TION OF SUCH CODES SHALL BE BROUGHT TO THE A TTENTION OF THE ENGINEER AND SHALL BE RESOL VED PRIOR TO THE INSTALLA TION OF THE WORK INVOL VED. 
5. PRODUCT INSTALLA TION SHALL ADHERE TO MANUFACTURERS' RECOMMENDA TIONS. 
6. ALL PLUMBING PIPING INSTALLED IN HVA C  

PL ENUM SPACE SHA L L  MEET CODE REQUIREMENTS FOR SMOKE AND COMBUSTIBILITY. 
7. RUN PIPING CONCEALED, UNLESS SPECIFIED OTHERWISE, AND CLEAR OF CEILING INSERTS. 
8 .  PROVIDE CLAMPS, OFFSETS, EXPANSION JOINTS, ANCHORS AND GUIDES AS NECESSARY TO PREVENT STRESS ON PIPING. 
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NEW ELECTRICAL ROOM 
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PAR TIAL PLAN - PL UMBING 
SCALE: I/4N =!'-ON 

I 
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I "'-

STAINLESS STEEL_} ...... 
ENCL OSURE 

VENT/LA T/ON OPENING\ 

\ 
4N AREA DRAIN H-.!: � I .-I U  
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0 4 
2 6 

SCALE IN FEET 
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SECTION A -A 
SCALE: 3/!6N =!'-ON 0 1 

Q_ 0 .5 2 

h 
i'--STAINLESS STEEL ENCL OSURE 

v-SEE VERTICAL PIPE 

V SUPPORT DETAIL ON / DRA WINGI 154Z296I 

NO TES: I. FOR PLUMBING LEGEND SEE SHEET 1 154/2961 . 
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WAL L  OR PA R T  

THERMA L BLANKE�
£
\-.� 

ALL AROUND SLEE 

EXHA UST 
mLE T  ,� I 

\\ 
�5 R 

� 

( � 
DUCT SM�K1 � 
DETECTOR 

SENSOR HOUSING 

SLEEVE_ WRAPPED WITH 
FA C TOR Y PRO VIDED 
THERMAL BLANKET 

FA S TEN DAMPER FRAME 
TO COLLAR (SEE NO TE 1/J 

� �I 1 0  GAUGE O R  1/8 " 
THICK RETA INING 
ANGLES SECURED TO 
SLEEVE. ( SEE NO TE 12) 

r- � DO NO T A T TA CH TO 
WAL L  

� 
SLEEVE TO EXTEND 31/ 

,... BEYOND WA LL 

� �  // 
METAL NOSING, TYP. 

L-
._....._ DUC TWORK INSULA TION � 01�',_ � AS SPECIFIED . 

�� \.J BREAKA WA Y SLIP TYPE 
DUCT CONNECTION 

\ (TYPICA LJ 

'U' CHANNEL HEADER 
ALL AROUND 

MO TOR OPERA TED DAMPER NO TES: 

I. FIRE DAMPERS SHALL BE U.L . LISTED AND LABEL LED. 

2. ALL FIRE AND SMOKE DAMPERS SHALL BE RA TED 
TO MAINTAIN THE RA TING OF THE FIRE SEPARA TION. 

3.  TYPICAL INS TALLA TION SHOWN. A C TUAL 
INS TALLA TION SHALL COMPL Y WITH REQUIREMENTS 
OF NFPA go, NFPA 101, UL 555 AND WITH ALL 
MANUFA C TURERS RECOMMENDA TIONS. 

4 .  L OCA TE A CCESS DOOR FOR BES T A CCESS T O  LINK . 

5. RESETTABLE HEA T-RESPONSIVE DEVICE rRRL J 
SHAL L  BE RA TED FOR 50 PERCENT ABOVE 
MAXIMUM OPERA TING TEMPERA TURE OF S YS TEM. 

6. ALL DUCT CONNEC TIONS SHA LL COMPL Y WITH 
UL 555 AND SMA CNA CONNEC TIONS BETWEEN 
COLLAR AND DUC TWORK SHAL L  BE BREAKA WA Y 
TYPE SUCH AS //51/ SLIP, CRIMP, OR O THER 
SLIP TYPE IN A CCORDANCE WITH SMA CNA PLA TE 
/SA , 4 TH EDITION AND PLA TE I, SMA CNA FIRE DAMPER 
GUIDE, 1g86 UNLESS 0 THERWISE REQUIRED B Y  CODE. 

7. GA UGES FOR COLLAR AND RECTANGULAR DUCT 
SHAL L  BE AS FOL L O WS: 

FIRE DAMPER COLLARS SHALL BE SAME GAUGE 
AS DUC TWORK WITH A MINIMUM OF 16 GAUGE 
FOR DUC TWORK UP TO 36u WIDE. FOR DUCTWORK 
ABOVE 361/ WIDE, THE COLLAR SHALL BE 14 GAUGE. 

8. PRO VIDE S TEEL S TUD FRAMING AS REQUIRED, 
TO A CCEP T THE FIRE/SMOKE DAMPER ASSEMBL Y 
UNCLUDING SLEE VES, ETC.J .  

g,  AFTER THE INS TALLA TION OF DAMPERS, THE 
CONTRA C TOR SHALL SEAL AND TAPE ALL JOINTS 
FOR AIR TIGHTNESS. INS TALLA TION SHAL L  BE MADE 
A VAILABLE FOR INSPECTION BY ENGINEER BEFORE 
TAPING. 

lJ MO TOR OPERA TED FIRE/SMOKE DAMPER 

SPLIT SYSTEM HEA T PUMP SCHEDULE 

INDOOR UNIT 

NOMINA L COOLING HEA TING EL EC TRICAL DA TA 
TA G SER VICE CFM 

HZ 
ANUFA C TURER / MODEL NUMBER TA G 

TONS MBH MBH v PH MCA 

HP-IA CONTROL/ELEC TRIC ROOM 3 34 .2 38 78Q-ggo 208 I 60 1 MITSUBISHI / PKA -A36FAL HP-1B 

10 . TO A L L OW FOR EXPANSION, DAMPERS SHALL HA VE A I. 
CLEARANCE EQUAL TO 1/8" FOR EA CH FOO T  OF 
DAMPER HEIGH T. THE SIDE CLEARANCE SHALL BE 
1/8" FOR EA CH FOO T  OF DAMPER WID TH EOUALL Y 
DIVIDED TO THE LEFT AND RIGHT OF THE COLLAR.  
THE MAXIMUM CLEARANCE FOR THE TOP AND THE 
TOTAL OF BO TH SIDES SHALL BE 1/2" EA CH. THE 2.  
RETAINING ANGLES SHAL L  BE 1/2" X I 1/21/ X 
1/8 1/ SO THA T THERE WILL BE A MINIMUM OF 
II/ O VERLA P  ON THE FIRE SEPARA TION. 

II. DAMPERS SHALL BE SECURED TO COLLAR WITH 3.  
EITHER 1/21/ TA CK WELDS, NO.  10 SHEET METAL 
SCREWS, 1/41/ DIA . NUTS AND BOL TS, OR 
3/161/ S TEEL POP RIVETS, ALL 61/ ON 
CENTER . 4 .  

12. RETAINING ANGLES SHAL L  BE SECURED TO COLLAR, 
SLEEVE OR PLA TE WITH EITHER 1/2" TACK WEL DS, 
NO . 10 SHEET METAL SCREWS, 1/41/ 0/A . NUTS AND 
BOL TS, OR 3/16" S TEEL POP RIVETS, ALL 61/ 5.  
ON CENTER. 

13. WHERE NO HUNG CEILING DOES NO T HA VE REMO VABLE 6. 
TILES, AN A CCESS DOOR fFIRE RA TED WHERE 
REQUIRED) SHA LL BE INS TALLED IN CEILING OR 
WAL L  NEAR L OCA TION OF FIRE DAMPER . 7. 

14. ALL RETAINING ANGLES SHALL BE GAL VAN/ZED 
S TEEL . 

15. INS TALL FIRE DAMPERS SO THE L OCKING DE VICE 8 .  
CAN B E  A CCESSED WHEN THE DAMPER IS CL OSED . 

16. FIRE/SMOKE DAMPER A CCESS DOORS SHAL L  BE g,  
LABELED/S TENCILED WITH MIN. !" LETTERS 
FIRE/SMOKE DAMPER A CCESS DOORS ON SIDE AS 
SHOWN OR BO T TOM OF DUCT MINIMUM SIZE 18// X 10 . 
14u IF DUCT SIZE PERMITS. FOR SMA LL DUCTS 
MAKE DOOR 2" SMALLER THAN DUCT SIZE. 

17. FIRE/SMOKE DAMPER TO BE PRO VIDED WITH SMOKE 
DETECTOR INS TA LLED IN A CCORDANCE WITH 
MANUFA C TURERS RECOMMENDA TIONS. WIRE 
SMOKE DETECTOR AND PRO VIDE /20 V A C TUA TOR. 

18. TUBES SHA LL RUN PERPENDICULAR TO FL OOR. 

Jg. PRO VIDE A CCESS PANELS A T  INA CCESSIBL E 
CEILINGS. 

J N TS 

CONDENSING UNIT 

REFRIGERAN T  O .A . ELEC TRICA L DA TA 
SEER L OCA TION TYPE ron PH HZ MCA v 

SEE PLANS R410A 16 gs 208 I 60 28A 

A CCESSORIES: I. COMPRESSOR SHOR T-CYCLE PROTECTION 2. MOUNT A IR HANDLING UNIT IN A CCORDANCE WITH MANUFA C TURERS RECOMMENOA TIONS 3. MA TCHING REMO TE THERMOS TA T  

4 .  AIR HANDLING UNIT/ CONDENSING UNI T INTERL OCK 5.  CONDENSA TE PUMP - LITTLE GIANT MODEL VCM-15UL , OR EQUAL . 6. REFRIGERAN T  PIPING KIT. 7. L OW AMBIENT OPERA TION KIT 

AIR DISTRIBUTION DEVICE SCHEDULE ELEC TRIC UNIT HEA TER SCHEDULE 

HVA C  GENERAL NO TES: 

DRA WINGS ARE DIA GRAMMA TIC ONL Y, FINAL ROUTING 
OF DUC TWORK AND EQUIPMEN T L OCA TIONS SHAL L  BE 
DETERMINED IN THE FIEL D .  ADDITIONAL OFFSETS, 
ELBOWS, ETC. SHA LL BE PRO VIDED AND INSTALLED 
WITHOUT A DDITIONAL COST TO THE OWNER . 

DIMENSIONS SHOWN ON THE PLAN ARE HORIZONTA L ,  
DIMENSION SHOWN IN ELEVA TION ARE VER TICA L EXCEP T 
THA T, IN WA Y OF STRUC TURAL S TEEL , DIMENSIONS ARE 
MEA SURED PERPENDICULA R  TO FLANGE. 

ALL DUCTWORK SHA LL BE CONSTRUC TED AND INSTALLED 
IN A CCORDANCE WITH THE LA TES T EDITION OF SMA CNA 
S TANDARDS. 

THE CONTRA C TOR SHA LL FURNISH AND INSTAL L  
ALL INCIDENTA L A CCESSORIES NECESSAR Y  
T O  MAKE THE HVAC WORK COMPLETE AND REA D Y  
FOR OPERA TION. 

ALL WORK SHALL BE IN A CCORDANCE WITH 
APPLICA BLE FEDERAL ,  S TA TE AND L OCAL CODES. 

ALL H VA C  EQUIPMENT SHA LL BE INS TALLED IN 
A CCORDANCE WITH THE MANUFA C TURERS 
RECOMMENDA TIONS. 

MANUFA C TURERS MODEL NUMBERS ARE SPECIFIED 
SOLEL Y TO ES TABLISH S TANDARDS OF QUALITY FOR 
PERFORMA NCE AND MA TERIAL . 

DUCT SIZES SHOWN INDICA TE INTERIOR CLEAR 
DIMENSIONS. 

RUN DUC TS CONCEALED, UNL ESS SPECIFIED 
O THERWISE AND CLEAR OF CEILING INSER TS. 

FIRE AND SMOKE DAMPERS AND A CCESS PANELS 
SHALL BE INS TALLED A T  ALL FIRE RA TED 
PAR TI TIONS AND WHERE REQUIRED B Y  NFPA goA . 

DUC TWORK SYMBOLS: 

lXI � SUPPL Y AIR DUCT TURN go o UP 

1/:1 � SUPPL Y AIR DUCT TURN go o DOWN 

l/1 + RET./EXH. AIR DUCT TURN go o UP 

l/'l �� RET./EXH. AIR DUCT TURN go o DOWN 

REMARKS 

MOCP 
MANUFA C TURER / MODEL NUMBER 

40A MITSUBISHI / PUZ-HA36NHA SEE NO TES 

UNIT PERFORMANCE ELEC TRICAL DA TA DIMENSIONS MANUFA C TURER/MODEL pP TIONS/REMARKS NUMBER TYPE 
T YPE SER VICE TYPE NECK SIZE AIR PA TTERN/DEFL ECTI0/11 MANUFA C TURER OBD REMA RKS EA T CFM MBH KW FAN (MHP V/*/HZ (L X W X OJ NUMBER 

EUH-1 CEILING MOUNTED 60 350 10 3 1/100 208/1/60 16//x 74 "x8 u QMARK / MUH03-81 (J) � (J) @ CD A INTAKE AIR DUCT MOUNTED SEE PLANS -/EGGCRA TE TITUS-50FF NO EUH-2 CEILING MOUNTED 60 350 10 3 1/100 208/1/60 !6Hxl4ux8 1/ QMARK / MUHOJ-87 (J) CZ) (J) @ 
B EXHA UST DUCT MOUNTED SEE PLANS -/EGGCRA TE TITUS-50F NO EUH-3 CEILING MOUNTED 60 350 10 3 1/100 208/1/60 /6ux74ux8 1/ QMARK / MUHOJ-87 (J) CZ) (J) @ 

I. SELEC TIONS BA SED ON L O W SPEED FAN OPERA TION. 2. PRO VIDE MOUNTING BRA CKET. 
c EXHA UST DUCT MOUNTED SEE PLANS -/0 ° DEFLECTION TITUS-350ZRL NO 3 .  PRO VIDE UNIT MOUNTED THERMOS TA T. 4.  PRO VIDE MO TOR STAR TER AND DISCONNEC T SWITCH. 

1. PRO VIDE WITH FIL TER 

FAN SCHEDULE 

TA G I I J J I ELEC. DA TA I I SER VICE L OCA TION TYPE CFM S.P. UNJ FA N RPM I HP I V I PH I HZ I MANUFA C TURER/MODEL OP TION/REMARKS 

EF-1 I ELEC. RM. ELEC. RM. !NUN£ I 5200 J 2 J 1183 I 3 I 208 I 3 I 60 I GREENHECK/BSQ 240HP 30 I (1)(2J (3) (4)(5) 
I. PRO VIDE WITH MO TORIZED DAMPER . 2. PRO VIDE WITH DISCONNEC T SWITCH. 3. PRO VIDE WITH HANGING SPRING ISOLA TOR. 
4. PRO VIDE WITH BEL T DRIVE MO TOR CO VER AND BEL T CO VER. 5. PRO VIDE WITH THERMOS TA T. 
6.  PRO VIDE WITH GREENHECK MO TOR STAR TER WITH DR Y CONTA C T  S TA R T  AND MODEL MSA C A D VANCED CONTROL FOR TWO THERMOS TA T  

CONTROL AND SCADA S YS TEM CONNETION. 

GENERAL ABBREVIA TIONS: CJ 
_j • 

AD A CCESS DOOR « >- � z;;:: � o>« 
AFF ABOVE FINISHED FL OOR 
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O z  :r: 
:::;: <( 0 

A P  A CCESS PANEL �Ld .. 
t- > o

o Ow0z 
BOD BA CKORAFT DAMPER ::?!dN:J  
CFM CUBIC FEET PER MINUTE ���� 

« o ::::> _j 
:r: S2 (.() U  

co CLEAN OUT 

I DL DOOR L OUVER 

EF EXHA UST FAN 

ESP EXTERNAL S TA TIC PRESSURE "" 
w :::::: 

FD FIRE DAMPER f-- r--"' �  D �  CX) 
FPM FEET PER MINUTE r-- r--0 U') CD 
FSD FIRE & SMOKE DAMPER D S2 

� z  r<l 
HP HORSEPOWER 

Ill t.:J �0 
HVAC HEA TING, VENT/LA TION & 

AIR CONDITIONING z?i= 3= 
KW KIL OWA T T  �LL LL 

iS � � 
KWH KIL OWA T T  HOUR 

MD MO TORIZED DAMPER 
D 
� co :r: o u  <! 

MTD MOUNTED � t/)  z 
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,// !.R. - 71 SB RAMP E TUNNEL 
I 

./ I UNIT 191 
I 

./ 

I 
I I 

I I I I 

I I I I 

I 

70X30 

I 

I I I 

' , , iuNIT 201 / / 
' , I I 

' , I I ' .... .... .... .... .... .... , 

r I.R. - 71 NORTHBOU.
1?11/1,' 

70° X 30° INTAKE AfR' ' , / 
OPENING WITH WIRE ' ' , / ,' 
MESH ' , I I l wr �l ' , 1 1 

OPEN ENDtfJ- , 11 / 
DUCTWORK W/ ' , , 1 
WIRE MESH ' , , / ' I 

' I / 'I 
I i 

248 X 228 UP TO THE 
GOOSENECK ABO VE. SEE 
PLANS AND SECTIONS 
ON SHEET l !58f296l 

HVA C  PLAN 
SCALE: !leN = 1'-0H 

16 
SCALE IN FEET 

DUCTWORK BEFORE THE EXHAUST 
FAN SHALL BE GAL VANIZED STEEL, 
SEE NO TES/SPEC/FICA TIONS. 

RUN 248 X 22° 
DUCTWORK TIGHT 
TO THE CEILING 

0 AND WALL 

NO TES: 

I. FOR GENERAL NO TES, 
LEGEND AND SCHEDULES 
SEE SHEET I /56/2961 

2. MO TORIZED DAMPER SHALL 
BE INTERL OCKED WITH 
EXHAUST FAN, EF-1. 

3. REFRIGERANT LINE SHALL 
BE SIZED PER 
MANUFAC TURER'S 
RECOMMENDA TJON. 

4. TEMPERA TURE RA TE FOR 
HEA T PUMP SHALL BE SET 
TO 60 °F-95°F ADJUSTABLE. 

CONDENSING UNIT, ON 4n 
CONCRETE HOUSE PAD. 

DUCTWORK AFTER THE EXHAUST 
FAN SHALL BE STAINLESS STEEL, 
SEE NO TES/SPECIFICA TIONS. 
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METAL SCREEN FRAME 
/

/--�G��c!fVETED 
� 1/41/ f ANGLE IRON REINFORCING WELDED AS f�\ WIRED \ "' WHERE REQUIRED WA TERPROOF; REQUIRED 

�
ESH �---"/'�""' 'sEAMS ANo/ 1/21/ SCREEN. SCREEN \" -� JOINTS// rGRA TING / --"-��BOL TS 

/ ( f ' r-t""" .------' ""' / I� �"' I \ �----C """,):(........ /' ".{ I 1 1/2" STANDING SEAM LjC-CLAMP �----- "" \ 
� RIVETED (TYP .J / " !35' MIN. \ / OR BOL TED ON 12" I *'---: _ �/SEE NOTE // CENTERS 

/ MAX. 24" �'(* � / R7 u / // COUNTER FLASHING STAINLESS STEEL- '*/ R�W/2 _ / /'1 W/WELDED CORNER STRIP rTYP .J - \ /___.-/ SEAMS 30" MIN.r- b. == d -� 
�· "" � \, L__j !Y..O.IES.;_ '1 \ \_STAINLESS STEEL FOR STRAP AND BOL T, HANGER SIZE, \\ ENCLOSURE REFER TO SMACNA STAINLESS STEEL \__ DUCT STANDARDS. ...._ DRAIN 

NO POP RIVETS ALLOWED; USE SELFTAPPING SHEET METAL SCREWS ONL Y. 
PROVIDE STAINLESS STEEL STRIP IN EVERY 20" INTERVALS. 

GOOSENECK ENCLOSURE 

'--ANCHOR TO 
CONCRETE 

j_NTs 

MIN. 3 DUCT � 
- DIA . OF STRAIGHT DUCT 

.> K 
2// X ) X J/a // ANGLE_/ REINFORCEMENT CONNECTION TO DUCT. 

t 

,-----INLINE FAN 
1 THREADED SUPPORT ROD I HUNG FROM CEILING 

I �SPRING ISOLA TION " I HANGERS rTYP .) 
T/ r-FLEX CONNECTION (TYP.J 
i I 

��' "J 1 FLOW � 
I MIN. 3 DUCT I - DIA . OF STRAIGHT Duc71 

I J DOUBLE NUT (TYP .J ---� 
TRANSITION AS REQUIRED rTYP . FOR BOTH ENDSJ 

SPOT  WELD ANGLEr, /� �l/2/� MIS 
/� ----",\\ TO STRUCTURAL � / \ (t !!!L _; ) STEEL (�) 
\, 'nl // ,--STRUCTURAL STEEL\ \, l /) "M/ I OR BUILDING \ ;:.X 

k
�

GER 

S
:
RUCTU

:C 
,_ ANG:ES: J' 

C-CLAMP / STRAPS� � (TYP.J , l�: � � 

!Y..O.IES.;_ 
StRAP HAf!cER TRAPEZE HANGER 

!. FOR STRAP AND TRAPEZE HANGER SIZE, REFER TO SMACHA DUCT STANDARDS. 
2. NO POP RIVETS ALLOWED; USE SELF- TAPPING SHEET METAL SCREWS ONL Y. 
3. COORDINA TE WITH STRUCTURAL .  

��J_]d_ _____________ IM_L_J,_NE __ F._A_N __________ ::l�
N
�
T
�
s
�

�4�]�
�

�D�U�C�T�H.��=N=G£=R==D=E=�=J,=L=�=O=W==V,=£=LO=C=I=T=n==�l�N
�
� 

A-
PREFERED AL TERNA TE AL TERNA TE 

4. TRAPEZE HANGER SHALL BE USED ONL Y FOR SHEET METAL SECTION OF DUCTWORK. 

--
TAKE-OFF TAKE-OFF TAKE-OFF AL TERNA TE TAKE-OFF FITTING 

AL TERNA TE TAKE-OFF ' ROUND BRANCH DUCT TAKE OFFS 

W X W DROP 
f FITTING FITTING 

AIR FL::
T
r::. 

ADDITIONAL� //STAINLESS STEEL VDffl VD' VD' 
W6 \ /� ENCLOSURE. PRO VIDE �=======:;::;:=======;��====rr,�?.(f FLASHING FOR THE I I \\\ �/ v DUCT PENETRA TION. BELLMOUTH BELLMOUTH MINI-BELLMOUTH ,--W6 

vo' 
FITTING } 
VOl 

VENTILA TION OPENING A T GRADE 

STAINLESS STEEL--\ VENTILA TION ENCLOSURE \ r OPENING 
SCALE: % // � 1'-0// 

0 2 � I  
1 � 

SCALE IN FEET 

' / CONNECTION MODEL BMD CONNECTION MODEL BMD W/ END FLAPS MODEL MBMD BENT O VER I ·  
RECTANGULAR BRANCH DUCT NOTES: 

O VAL BELLMOUTH CONNECTION MODEL OVBMD 

STANDARD 45o REGULAR TO ROUND BOOT CONNECTION MODEL 33000 
TAKE-OFFS ALL ROUND AND RECTANGULAR BELLMOUTH '-------'g! PREFERFfJ AL TERNA TE FITTINGS SHALL BE INCLUDED WITH THE � � TAKE-OFF TAKE-OFF FOLLOWING FEA TURES: / "-- FITTING FITTING 

._ �� � ""',, I�, ..! AIR FL O W ...... ..L I - ' 
� - ' '- INSTALL ENCLOSURE L __[ � '� TO STRUCTURAL BEAM 

'f� 'l:fl: �
"'-�,

��� 
"' ITYP.I 

RE;�A VGULAR 
VD 

45
' BEAMS FOR HVA C  FITTING TAKE-OFF 

COMPONENT MODEL RBMD 

NEOPRENE GASKET TO 1. MIN. AIR LEAKAGE. 
PRE -DRILLED HOLES 2.FOR QUICK MOUNTING. 

4. HEA VY DUTY HARDWARE IS A VAJLABLE FOR APPLICA TIONS WITH INCREASED STA TIC PRESSURE. CONSTRUCTED OF HEA VY J.DUTY GAL VANIZED STEEL . j""� PROVIDE ADDITIONAL BELL MOUTH RECTANGULAR 

SUPPORT. � 5] BELL MOUTH CONNECTION DETAIL 

LOW VELOCITY LOW VELOCITY ELBOWS TRANSITIONS LOW VEL OCITY OFFSETS 

J;1t�--------------------------------------------------------------,-�1� // " 6Jl/7 (' 
MACI F�� l 

'f�--'j' R= 1/2W . J r-- / v \r-n 
/ \ SEE ENLARGED-V \-PROVIDE CLEANOUT GOOSENECK A T  THE BOTTOM DETAIL -2 OF THE DUCTWORK ON SHEETI 158/296I MA TCH THE DUCT SIZE. 

� 12// CMU v WALL 

SECTION A -A 
SCALE: J/a /I = 1'-0/1 

0 8 

EL . 514 . 00 
a �· EL . 510 . 00 

� DIVERGING FLOW RADIUS ELBOW 
�DOUBLE THICKNESS TURNING VAL VES 
\ l (SEE TURNING VANE DETAIU 

\ b 30 a MAX 

RECTANGULAR ELBOW 

�'- AIR � � FLOW j 
1----v CONTRACTION FLOW 

\ \ \ R-" 
r FULL RADIUS WHERE POSSIBLE (R�WJ 

30 ° ELBOWS 45° MAX 
� 

� 16  

I 
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� SCALE IN FEET �L_------------------------------------------------�SE�E��SH�E:E�T�I�15���2�96�i�F�O�R�L�O�C�A�TI�O�N�----------------------------------------------------------------------------------------------------------------�-----� 6 ]LOW VELOCITY TRANSITION TAKEOFFS & ELBOW�s @ 



0 
I'-
.q 

<.0 
z 
>-
1-

2 
<r: 

"" 
0-l 

7 
Gl 

;:: 
.q 

0 
N ', 
7 
C"J 

Q 
c 
ry, 

u 

r--
0 
0 
(f) 
2 
u 
.q 
[<) 

0 
,...! 
r--
0 
/ 
co 
IX) 
�� 
('� �-� 
E 

u 
/ 

8 0 
r� 

;'!: 
'g 
� 
/ 
0 

L 

2 
X 
Q) 

/ 
E 
E 

_c 
/ 
ry, 
c 

� 

0 
3: 
s 
Q_ 

/ 

- - = = - -
- - = :  :_-_- - -

- -------
----':.. - -

-
- =:z- : : - - - -

� SOUTHBOUND TUNNEL / CO MONITORING STA TION / (COSBJJ 

;- SOUTHBOUND TUNNEL 
I CO MONITORING STA TION 

- - - �::::::c :: : : : : : -
I rcoSB2J I 

:::::::::: � � � � �::: � � �� � �2::::::: -_-_-_-_-_ -_-_-_-_-_.., -_-_-_-_-_- - - - - - - - - - - - -

• 

- - - ..J.- - -

FAN PLENUM (COFPU 

/ SOUTHBOUND RAMP E TUNNEL TO THIRD STREET CO MONITORING STA TION (COSR/J 

- - - - - - - - , - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - · -
- - - - - - - - - - - - � - - - - - - - - - - - - - - - - - � I 

���LL���������������C�����������������������������������, �����������������-� - - - - - - - - -
SOUTHBOUND RAMP E TUNNEL TO THIRD STREET CO MONITORING STA TION (COSR2J �, 

'" -_-_ -_, 
r��--�������-��������-�--;-���-�-;- -�-I,- - - - - - - - - - - - - - - - - - -
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---_-_
-_ - - - - - -

NORTHBOUND TUNNEL CO MONITORING STA TION (CONB1J 

- - - - r r  - - - - - - - - - .J. .J _  

ELECTRICAL ROOM (COER/) 

CARBON MONOXIDE DETECTION BL OCK DIAGRAM 
NOT TO SCALE 

NORTHBOUND TUNNEL CO MONITORING STA TION (CONB2J 

CARBON MONOXIDE ANALOG SIGNALS TO PLC (4-20 mAJ IN ELECTRICAL ROOM 

NO TES: 

/ . SENSOR L OCA TIONS ARE DIAGRAMMA TIC ONL Y. 

LEGEND: 

1ZJ - CARBON MONOXIDE DETECTION SENSOR 
• - PROPOSED JUNCTION BOX (JBJ AA FT X BB FT 
� - TRAFFIC DIRECTION 

co s  8/ 
TT.uNIOUE IDENTIFIER LsouTHBOUND TUNNEL 

CARBON MONOXIDE DETECTOR 
CO - CARBON MONOXIDE MA - MICROAMP NB - NORTHBOUND TUNNEL PL C - PROGRAMMABLE L OGIC CONTROLLER 
58 - SOUTHBOUND TUNNEL SR - SOUTHBOUND RAMP E TUNNEL TO THIRD STREET 

---------- I .R. - 71 SOUTHBOUND TUNNEL 

-------- I .R. - 71 58 RAMP E TUNNEL TO THIRD STREET 

--------- I .R. - 71 NORTHBOUND TUNNEL 
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FAN PLENUM CO 
MONITORING ST A TION 

(COFPIJ 

CARBON MONOXIDE DETEC TION SYSTEM - FAN PLENUM PLAN 
SCALE: IN = 20' 

0 201 40' 

NO TES: 
I. ALL DISTANCES SHALL BE FIELD VERIFIED BY THE 

CONTRA C TOR. 

2. SEE SHEET 1 218/2961 FOR CONDUIT SIZES 

LEGEND: 
IZJ - CARBON MONOXIDE DETECTION SENSOR 

• - PROPOSED JUNCTION BOX (JBJ 
RGS - RIGID GAL VANIZED STEEL 

� - TRAFFIC DIRECTION 

--------- I.R. - 71 NORTHBOUND 
� TUNNEL 
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SOUTHBOUND RAMP E TUNNEL 
CO MONITORING STA TION 

(COSRIJ 
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- - - f- - -- - -- - - - -! _ _ NORTHBOUND TUNNEL 
CO MONITORING STA TION 

(CONBV 

SOUTHBOUND TUNNEL 
CO MONITORING STA TION 
(COSBIJ - ::=:::- ---- - -
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- - - - - - - - -! -- ----==1== -- -::::--/ / - - -- -==r================F·::::_--, : : : - - - -::::: f -_-_ -_-_-_ -_-_-_-_-_-_-_-_-_ -_-_ r�::::: :::::::::: J� � � : : 11 : I 1 I 

I 1 I I I I 
I I I I I 
I I I I I 

I I I I 
I I I 
I I 
I I 
I I 
I I 

SOUTHBOUND TUNNEL 
CO MONITORING STA TION 
(COSB2J 

SOUTHBOUND RAMP E TUNNEL 
CO MONITORING STA TION 
(COSR2J 

NORTHBOUND TUNNEL 
CO MONITORING STA TION 
(CONB2J 

NO TES: 
I. ALL DISTANCES SHALL BE FIELD VERIFIED BY 

THE CONTRA C TOR 

2. SEE SHEETI 218/296I FOR CONDUIT SIZES 

3.  SEE SHEET I 162/296I FOR ELEVA TION A -A 

4.  SEE SHEET I I62/296I FOR SECTION B-B 
LEGEND: 
1ZJ - CARBON MONOXIDE DETECTION SENSOR 

• - PROPOSED JUNCTION BOX (JBJ 
RGS - RIGID GAL VANIZED STEEL � - TRAFFIC DIRECTION 

co s Bl 
T.uNIOUE IDENTIFIER 

SOUTHBOUND TUNNEL 
CARBON MONOXIDE DETECTOR 

CO - CARBON MONOXIDE 
NB - NORTHBOUND TUNNEL 
PLC - PROGRAMMABLE L OGIC CONTROLLER 

� �% � SOUTHBOUND TUNNEL 

' ' � SO�THBOUND RAMP £ TUNNEL TO THIRD STREET 

- - - - -1- - - - - - - - - - - - - - - - - - - ; - - - - - - - - - - - - I.R 71 SOUTHBOUND TUNNEL 
I 
I I I I I I I I 

I I 

---------- I.R. - 71 SB RAMP E TUNNEL 
� TO THIRD STREET 
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I I I I � I.R. - 71 NORTHBOUND TUNNEL 

CARBON MONOXIDE DETEC TION SYSTEM - ROADWA Y PLAN 
SCALE: IN = 20' 
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\ 
3/4" RGS CONDUIT WITH 3-CONDUCTOR, 

\� 3/4// FLEXIBLE METAL CONDUIT 
NO. 14 A WG SHIELDED �\ \ CO SENSOR �\\ 

\ \ PLUG , \ \ 
,;- JUNCTION BOX 1 J'x2'xl!l4 // 

SIDEWALK ------... 
ROADWA Y - � 

�� - - - - - - - -� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - � - - - - - - - - - - - - - - - - - - - -�------�------------------
"' [) " . t> "' '  /) " /). "' p. '  "' !> ' . I> t> ' . ,. t>' "' I> 

ELEVA TION A 
SEE SHEETI 161/2961 FOR L OCA TION SCALE: 3/8// = /'-0" 

0 2 � 
1 4 

SCALE IN FEET 

/- 3/4// RGS CONDUIT 
CONCRETE SLAB PENETRA TION� // WITH 2 3-CONDUCTOR, 

SEE DETAIL I THIS SHEET / NO. 14 A WG SHIELDED 
� ;----- CONCRETE SLAB 

z �� :�-��c��z.;;r�:0.i�z; 4; Zi . :·: ;J: :-f � � � � :  :: ; :::-:.: ·:: � � :  :: ; :::-:.: 

\ JUNCTION BOX // 
JB-C0-7 ./ '--3/4// RGS CONDUIT WITH I 3-CONDUCTOR, NO. 14 A WG SHIELDED 

TYP !CAL PENETRA TION DETAIL 
SCALE: 3/8// = 1'-0// 

0 2 � 
1 4 

SCALE IN FEET 

CEILING � 
\ ; 3/4" RGS CONDUIT WITH 
\ ! 3-CONDUCTOR, NO . 74 A WG 

. .\. . . . . . I SHIELDED 
. - � - � - �1." _ _  ·.:_ _ � - � - �- -. ;.,--f,.· ":-. _" ------,-

f /1· /-FLEXIBLE � : · '1 METAL -

NEW .////
/ 

( . ; · CONDUIT � 

L UMINAIRE ____ / / 
FITTING _.// 

JUNCTION BOX 3'')(2'"><1!;4 // -'-...'-... • . ,. 

CO SENSOR ---==� : • 

SIDEWALK ------... � • D 

ROADWA Y ��- -
!-- -� - -:- -+. � -'--"----------+ 

SECTION 8 
SEE SHEETI 761/2961 FOR L OCA TION SCALE: 3/8" = /'-0" 

0 2 � 
1 4 

SCALE IN FEET 

PIPE OR CONDUIT 
CORE DRILL AS REQUIRED 

EXISTING CONCRETE SLAB 

MINIMUM 4// THICKNESS MINERAL WOOL (MIN. 4 PCF DENSITYJ RECESSED Y2 '' FROM TOP OF SLEEVE __ __/ 

APPL Y DOW CORNING WEA THERPROOF SEALANT (TYP .J 

DETAIL I 
N. T.S. 

APPL Y BEAD OF 

NOTES: 

I. SEE SHEETI 161/2961 FOR L OCA TION OF SECTIONS 
2. ALL DIMENSIONS SHALL BE FIELD VERIFIED BY THE CONTRACTOR. 
LEGEND: 

A WG - AMERICAN WIRE GAUGE CO - CARBON MONOXIDE JB - JUNCTION BOX RGS - RIGID GAL VANIZED STEEL 

HIL TI FS-ONE FIRESTOP SEALANT OR APPROVED EQUAL AROUND OUTER PERIMETER OF STEEL SLEEVE 
GROUT ALL VOIDS AROUND SLEEVE. 

STEEL PIPE SLEEVE (SCHEDULE 10 OR HEA VIERJ 

MINIMUM Y2 '' DEPTH HIL Tl FS-ONE FIRESTOP SEALANT OR APPROVED EQUAL 
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DEMOLITION-SINGLE LINE DIAGRAM 
SCALE: NTS 

ELECTRICAL SINGLE LINE DIAGRAM - DEMOLITION: 
Pf-1;�:�1 . ...,..,, I '���L I @ (j) CONTRACTOR SHALL COORDINA TE DEMOLITION OF THE EQUIPMENT AND L----J....:�,J----....L-----' FEEDERS/RACEWA YS IN THE AREA DENOTED WITH ODOT AND DUKE ENERGY. 
HAMILTON COUNTY 

HAM-71• 0.93 

® 
® 

DEMOLITION OF ALL THE EQUIPMENT AND FEEDERS/RACEWA YS IN THE AREA DENOTED SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR. 
DEMOLITION OF THE EXISTING 13 .2KV LINE SIDE UTILITY FEEDERS, 500K VA UTILITY TRANSFORMERS, NETWORK PROTECTORS, NETWORK BUS, LINE LIMITERS AND THE NETWORK VAUL TS SHALL BE PERFORMED BY DUKE ENERGY. CONTRACTOR SHALL COORDINA TE THIS DEMOLITION WORK WITH DUKE ENERGY. 
DEMOLITION OF THE EXISTING #750MCM CABLING AND RACEWA Y FROM THE DUKE ENERGY NETWORK VAUL TS TO THE LINE SIDE OF EACH SWITCHBOARD (NO . 1, 2 AND 3J SHALL BE PERFORMED BY THE CONTRACTOR. 
DEMOLITION/RECLAMA TION OF THE METER EQUIPMENT AND ASSOCIA TED UTILITY OWNED DEVICES SHALL BE PERFORMED BY DUKE ENERGY. THE CONTRACTOR SHALL COORDINA TE THE REMOVAL OF THIS EQUIPMENT WITH DUKE ENERGY. 
DEMOLITION OF THE EXISTING FEEDER AND METER SECTIONS OF SWITCHBOARDS NO . 1, 2 AND 3 SHALL OCCUR ONCE THE EXISTING- TO-REMAIN L OADS INSTALLED IN THESE SECTIONS HA VE BEEN RELOCA TED / CUTOVER TO THE NEW ELECTRICAL DISTRIBUTION SYSTEM. 

ABBREVIA TIONS: 
K V  - KILOVOL T K VA - KIL O VOL T AMPERE MCM - THOUSAND CIRCULAR MILS 

I FGFND 

DEMOLITION WORK REQUIRED 
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)-#/2 & (/)-#72 ND . -/4 "C 

� THREE W '-- SWITCH 

'" '', ,,_ ,, (3J"'11'2 & (/)-#fJ''GND . -2"C 

(/) #8 GND. - 2"C 

AMP AU  MA TIC TRAN ER SWITC 

ELECTRICAL DEMOLITION-MISC. POWER SINGLE LINE DIA GRAM 

SCALE: NOT TO SCALE 

w 

ELECTRICAL PLAN - DEMOLITION: 
0 

0 

FEEDERS AND RACEWA YS DENOTED WILL BE REPLA CED / MODIFIED AS PART  OF A SEPARA TE CONTRACT, AND WILL EVENTUALL Y BE CUT O VER FROM THE EXISTING MAIN SERVICE SWITCHBOARDS #J, 2 & 3 TO PANELS 'DP-E' AND 'DP-W'. SEE DRA WING i271/296I FOR ADDITIONAL INFORMA TION. 

EXISTING DISTRIBUTION PANELBOARDS, TRANSFER SWITCHES, ETC. AND ASSOCIA TED FEEDERS AND RACEWA YS DENOTED WILL BE REPLACED / MODIFIED . SEE DRA WINGSI/65/2961 FOR EXISTING L OCA TIONS. 

I FGFND 

DEMOLITION WORK REQUIRED 
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~ DEMOLITION WORK REQUIRED 0 

/'-0'' X 2'-0" PENETRA TION NO. 6 

/ 1'-0" x 2'-0" PENETRA TION NO . 8 

ELECTRICAL PLAN - DEMOLITION: 
0 
0 
0 

DEMOLITION OF EXISTING EQUIPMENT AND FEEDERS/RACEWA YS DENOTED SHALL BE COORDINA TED WITH ODOT AND DUKE ENERGY. 
DEMOLITION TO BE PERFORMED UNDER THIS CONTRACT. CONTRACTOR SHALL COORDINA TE CUTOVERS AND MODIFICA TIONS WITH ODOT  TO MINIMIZE/ELIMINA TE SERVICE INTERRUPTION. 
EXISTING CONDUITS TO BE DEMOLISHED. QUANTITY NO T SHOWN FOR CLARITY. 

�==�----------------��--------------------------�----------�--����--------t-lllr�=====������ 

1'-0'' X 2'-0'' PENETRA TION NO . 

\, 
60A TRANSFER SWITCH�.T-.-t--t--� TV TERMINAL BOX--7'f;r�:2;���iijf171-

'\ /'-0" X 2'-0" PENETRA TION NO . 2 
PANEL PANEL 'PP'-
PANEL 'LP' 

DC POWER SUPPL Y UNIT ���� 
LIGHTING ---CONTROLLER -

\ \ 
\ \ \ 

---- 1'-0" x 1'-0 " PENETRA TION NO. 7 

�-
---

�
�

�/
-�-�

� 
, /'-0 ' x 1'-0' PENETRA TION NO _ 9 

------------------------------------------------
-------- 1'-0 " x 1'-0" PENETRA TION NO . 4 

-----------------
--------

---- ____ 15kVA TRANSFORMER 
------------------------

_____ MAIN SERVICE SWITCHBOARD ------------- NO . I 460 Y/265V-3PH-4W ..--..-----
PANEL 'DP' ----:�TRANSFORMER 45 kVA 

______ IOOA AUTO TRANSFER SWITCH 
-- MAIN SERVICE SWITCHBOARD NO. 2 460 Y/265V-3PH-4W 

------ TRANSFORMER VAUL T 

\ /OOA LIGHTING CONTACTOR 

LIGHTING DEMOLITION - EXISTING MAINTENANCE BUILDING PLAN 
SCALE: N. T .S . 
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ELECTRICAL SITE DEMOLI TION PLAN ENLARGEMENT 
SCALE: 1"=70 /-0" 

ELECTRICAL SITE DEMOLITION PLAN 
SCALE: /"=30/-0" 

KFYFD NOTE>: 

1.\ SEE DETAILS ON SHEETS 102 104 \.!_) FOR DEMO WORK TO OCCUR A T  EXISTING PUMP STA TION. 
EXISTING EXPOSED CONDUITS ANTICIPA TED TO BE PVC COA TED RIGID. REMO VE PVC COA TED CONDUITS WHERE EXPOSED; CUT OFF, CAP AND ABANDON IN PLACE WHERE EMBEDDED . ALL WIRING TO BE REMOVED FROM THE PUMP STA TION BACK TO EXISTING SWITCHBOARDS #l, 2, AND 3. 

� ELECTRICAL CONDUIT AND � APPURTENANCES TO BE REMOVED 

0 

� 
........__........._..........._--........_ 

�- TUNNEL PENETRA TION #10 
-� TUNNEL PENETRA TION #9 

121 

\)�\"1 '19 

�!!X 
121 

--

ELECTRICAL SITE DEMOLI TION PLAN ENLARGEMENT 
SCALE: 1//=70 /-0 //  

\)�\"1 '2.0 

-----
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ANTTCTPA TED CON'}TRIICTTON 5FDI/FNCF: 

THE FOLLOWING ANTICIPA TED CONSTRUCTION SEQUENCES ARE INTENDED TO BE USED AS AN INITIAL OPINION REGARDING PROJECT PHASING AND SEQUENCING TO MINIMIZE OUTAGES AND IDENTIFY POTENTIAL INTERFACE AND STAGING ISSUES TO BE CONSIDERED DURING THE PREPARA TION OF THE FINAL CONSTRUCTION WORK SCHEDULE AND PROJECT PA TH. THE CONTRACTOR IS ENCOURAGED TO REVIEW THE FOLLOWING ITEMS AND OFFER AL TERNA TIVE SEQUENCING AND SCHEDULING OPTIONS TO FURTHER REDUCE OR ELIMINA TE POTENTIAL OUTAGES AND EQUIPMENT DOWNTIME. THESE SEQUENCES ARE RECOMMENDED AND ARE BY NO MEANS INTENDED TO BE THE FINAL MEANS AND METHODS REQUIREMENTS FOR COMPLETING THESE WORK A CTIVITIES. 
THE ENGINEERS REPRESENTA TIVE SHALL BE PRESENT WHEN DEACTIVA TING ANY EXISTING ELECTRICAL DISTRIBUTION EQUIPMENT AND WHEN RE-ENERGIZING EACH PIECE OF EQUIPMENT TO MONITOR THE OPERA TION AND START-UP OF THE EQUIPMENT SYSTEMS. 
CARRON MONO)(WF 5Y5T[M5 
I. THE EXISTING TUNNEL CARBON MONOXIDE SYSTEMS ARE NOT FULL Y OPERA TIONAL A T  THIS POINT IN TIME. THE CONTRACTOR SHALL COORDINA TE THE REMOVAL OF THE EXISTING CARBON MONOXIDE EQUIPMENT L OCA TED THROUGHOUT THE THREE TUNNELS (SEE RECORD DRA WINGS FOR L OCA TIONS AND ADDITIONAL DETAILS) WITH PARTIAL TUNNEL SHUTDOWN ACTIVITIES TO A CCOMPLISH OTHER WORK AND SHALL INSTALL A TO TAL OF EIGHT NEW CARBON MONOXIDE SENSORS THROUGHOUT THE FACILITY, TO BE TIED BACK TO THE NEW PLC CONTROL PANEL LOCA TED IN THE EXISTING TUNNEL VENTILA TION FACILITY. THE CONTROL PANEL SHALL BE USED TO CONTROL TUNNEL VENTILA TION SYSTEM CONTROL . 
2. ONCE THE EXISTING CARBON MONOXIDE SYSTEMS IN THE THREE TUNNELS HA VE BEEN DEMOLISHED, THE EXISTING CARBON MONOXIDE DETECTOR CONNECTIONS BACK TO THE EXISTING PLCS AND ASSOCIA TED EQUIPMENT (WIRING AND RACEWA Y, ETC.J CAN BE DISCONNECTED AND REMOVED . 
WNNEI I TGH TTNG >Y5 Wd'j 
THE EXISTING TUNNEL LIGHTING SYSTEMS ARE NOT FULL Y OPERA TIONAL A T  THIS POINT IN TIME. THE EXISTING TUNNEL LIGHTING SYSTEM SHALL BE RETAINED THOUGHOUT CONSTRUCTION. THE CONTRACTOR SHALL COORDINA TE THE REMOVAL OF THE EXISTING TUNNEL VENTILA TION EQUIPMENT L OCA TED THROUGHOUT THE THREE TUNNELS (SEE RECORD DRA WINGS FOR L OCA TIONS AND ADDITIONAL DETAILS). 
WNNEI VENTU A TTON 5Y'lTEM5 

THE EXISTING TUNNEL VENTILA TION SYSTEMS ARE FULL Y OPERA TIONAL A T  THIS POINT IN TIME. THE EXISTING TUNNEL VENTILA TION SYSTEMS NEED NOT BE RETAINED THOUGHOUT CONSTRUCTION. THE CONTRACTOR SHALL COORDINA TE THE REMOVAL OF THE EXISTING LIGHTING EQUIPMENT L OCA TED THROUGHOUT THE THREE TUNNELS (SEE RECORD DRA WINGS FOR L OCA TIONS AND ADDITIONAL DETAILS) . 
IITU TTY POWER 5Y'lTFM5 

I. THE NEW ELECTRICAL DISTIRBUTION PANELBOARDS (PANELS 'DP-E' AND 'DP-W'J CAN BE INSTALLED IN THE EXISTING TUNNEL VENTILA TION FACILITY. 
2. FOLLOWING THE CONSTRUCTION OF THE NEW ELECTRICAL ROOM AND ELECTRICAL UTILITY TRANSFORMER VAUL TS IN THE NEW VENTILA TION FACILITY, INSTALL THE NEW DOUBLE ENDED SWITCHGEAR MSG-1 AND CONTACT DUKE ENERGY AND COORDINA TE THE INSTALLA TION OF THE NEW UTILITY TRANSFORMERS. !:l.O.I.E;_ A 9 MONTH LEAD-TIME BETWEEN INITIAL DUKE ENERGY CONTACT  AND TRANSFORMER INSTALLA TION IS REQUIRED. A 6 MONTH LEAD-TIME BETWEEN THE OFFICIAL REQUEST FOR TRANSFORMER INSTALLA TION AND FINAL INSTALLA TION IS REQUIRED. 
3. INSTALL THE WIRE AND RACEWA Y SYSTEMS BETWEEN THE NEW DOUBLE ENDED SWITCHGEAR AND PANELS 'OP-E' AND 'DP-W', AND ROUGH-IN THE WIRE AND RACEWA Y SYSTEMS BETWEEN THE EXISTING ELECTRICAL MAIN SERVICE SWTICHBOARDS (#/, 2, 8 3J L OCA TED IN THE EXISTING TUNNEL VENTILA TION FACILITY AND PANELS 'DP-E' AND 'DP-W'. FEEDER CONNECTIONS TO PANELS 'OP-E' AND 'DP-W' CAN BE MADE A T  THIS POINT IN TIME AND CAN BE ENERGIZED. THESE NEW FEEDERS WILL BE INSTALLED PARALLEL TO THE EXISTING CIRCUITS FROM THE EXISTING SWITCHBOARDS (#1, 2 8 3J AND MINIMIZE EQUIPMENT DOWNTIME. 
4 .  INSTALL THE WIRE AND RACEWA Y SYSTEMS BETWEEN THE NEW DOUBLE ENDED SWITCHGEAR AND ALL OF THE NEW DISTRIBUTION EQUIPMENT TO BE INSTALLED IN THE NEW TUNNEL VENTILA TION FACILITY. FEEDER CONNECTIONS BETWEEN THE NEW SWITCHGEAR AND THESE NEW DEVICES CAN BE COMPLETED AND REMAIN DE -ENERGIZED. 
5. ONCE THE NEW FEEDERS ARE COMPLETE FROM PANELS 'DP-E' AND 'DP-W' TO AREAS IMMEDIA TEL Y ADJACENT TO THE EXISTING DISTRIBUTION EQUIPMENT IN THE EXISTING TUNNEL VENTILA TION FACILITY AND THE NEW EQUIPMENT FEEDER CONNECTIONS ARE MADE BETWEEN THE NEW SWITCHGEAR AND THE NEW EQUIPMENT, COORDINA TE THE INSTALLA TION AND ENERGIZA TION OF THE NEW UTILITY TRANSFORMERS FEEDING THE NEW DOUBLE ENDED SWITCHGEAR WITH DUKE ENERGY. !:l.O.I.E;_ A T  THIS POINT, THE TUNNEL WILL BE RUNNING OFF OF FOUR SEPARA TE UTILITY TRANSFORMERS. THE EXISTING SWITCHBOARDS (#I, 2 8 3) WILL BE ENERGIZED FROM THE EXISTING UTILITY TRANSFORMERS AND WILL BE CARRYING THE MAJORITY OF THE TOTAL L OADS. THE NEW SWITCHGEAR WILL BE ENERGIZED FROM THE NEW UTILITY TRANSFORMERS BUT WILL HA VE MINIMAL FACILITY L OAD INITIALL Y. 
6. ONCE BOTH SERVICES HA VE BEEN ENERGIZED UN PARALLEU, THE EXISTING DISTRIBUTION EQUIPMENT CAN BE CUTOVER FROM THE EXISTING SWITCHBOARDS (#I, 2 & 3J TO PANELS 'DP-E' AND 'DP-W'. THE TOTAL O VERALL DURA TION AND TIME REQUIRED TO COMPLETE THESE CUTO VERS SHOULD BE MINIMIZED AS MUCH AS POSSIBLE IT IS ANTICIPA TED THA T THERE WILL BE A PREMIUM COST ASSOCIA TED WITH HA VING TWO SETS OF UTILITY TRANSFORMERS ENERGIZED CONCURRENTL Y. 
7. START-UP AND COMMISSIONING OF THE NEW VENTILA TION SYSTEM EQUIPMENT SHOULD OCCUR IMMEDIA TEL Y FOLLOWING ENERGIZA TION OF THE NEW SWITCHGEAR. ONCE THIS EQUIPMENT IS A VAILABLE FOR SOME LEVEL OF FACILITY VENTILA TION, THE EXISTING VENTILA TION SYSTEM CAN BE DE-COMMISSIONED AND DISCONNECTED FOR FURTHER REMO VAL .  
B. START-UP AND COMMISSIONING OF THE NEW LIGHTING & MISC. POWER FEEDS SHOULD OCCUR IMMEDIA TEL Y FOLLOWING ENERGIZA TION OF THE NEW SWITCHGEAR (#I, 2, 8. 3J. ONCE THIS EQUIPMENT IS A VAILABLE FOR SOME LEVEL OF FACILITY LIGHTING AND SMALL POWER DISTRIBUTION, THE EXISTING SMALL LIGHTING AND POWER DISTRIBUTION SYSTEM CAN BE DE-COMMISSIONED AND DISCONNECTED FOR FURTHER REMO VAL . 

ANTTCTPA TED CON5TRI!CTTON 5FOI/FNCF fCONT 1: CJ 
_j • 
« >- � z ;;:: 9 . ONCE THE EXISTING SYSTEMS HA VE BEEN DE -COMMISSIONED, THE FEEDERS FOR THIS o>« � o n_  EQUIPMENT BACK TO EXISTING SWITCHBOARDS #1, 2 8 3 SHOULD BE DISCONNECTED A T  THE O o  SWITCHBOARDS AND DUKE ENERGY SHOULD BE CONTACTED TO DE-ENERGIZE AND DE-COMMISSION THE O z  :r: 
:::;: <( 0 EXISTING UTILITY TRANSFORMERS AND VAUL TS TO THE EXISTING TUNNEL VENTILA TION FACILITY. A T  �Ld .. 

THIS POINT, ALL NEW AND EXISTING- TO-REMAIN EQUIPMENT SYSTEMS THROUGHOUT THE ENTIRE TUNNEL 6�g§@ 
VENTILA TION FACILITY SHOULD BE FED FROM THE NEW DOUBLE ENDED SWITCHGEAR AND NO LOADS ::?!dN:J  
SHOULD REMAIN ON THE EXISTING SWITCHBOARDS. ���� 

« o ::::> _j 
:r: S2 (.() U  10 . FOLLOWING DUKE ENERGY'S DEMOLITION WORK ASSOCIA TED WITH THE EXISTING UTILITY VAUL TS 

I AND METERING EQUIPMENT, THE EXISTING SWITCHBOARDS #I, 2 8 3 CAN BE DEMOLISHED IN THEIR ENTIRETY. THE REMAINING DEMOLITION WORK ASSOCIA TED WITH THE EXISTING TUNNEL VENTILA TION SYSTEMS CAN OCCUR CONCURRENTL Y WITH THESE DEMOLITION ACTIVITIES. 
RFMOTF COMMIINTCA TTON5 '1Y5TEM5 ;::!: 
I. THE EXISTING REMOTE ANNUNCIA TION, COMMUNICA TION AND CONTROLS EQUIPMENT ASSOCIA TED � �  WITH THE EXISTING TUNNEL VENTILA TION FACILITY SHALL REMAIN IN OPERA TION THROUGHOUT THE "' "'- CX) D CX) PROJECT. THIS EQUIPMENT INCLUDES THE EXISTING ITS CABINET A T  THE SOUTH PORTAL OF 0 I'-U1 THE TUNNELS AND FIBER OPTIC CABLING RUN FROM THIS CABINET TO THE ITS AND CITY 911 c.D 

CENTERS AND ASSOCIA TED MONITORING SYSTEM EQUIPMENT INSTALLED A T  EACH L OCA TION. D S2 w r<l "' LL  
2. A NEW VENTILA TION SYSTEM CONTROL PANEL WILL BE INSTALLED AS PART OF THIS PROJECT. THE � rr 

ALARMS TO BE TIED BACK TO THIS PANEL ARE SHOWN IN THE CONTRACT DOCUMENTS. 
3. INSTALL NEW EQUIPMENT A T  BOTH THE NEW TUNNEL VENTILA TION FACILITY AND A T  THE CITY 911 � C) CENTER TO PROVIDE A VIRTUAL PRIVA TE NETWORK (VPNJ BETWEEN THE SITES AND TO ALLOW FOR <{ J  

REMOTE MONITORING AND CONTROL OF THE NEW VENTILA TION SYSTEMS, THE TUNNEL VIDEO SYSTEM, :s co  

THE FIRE ALARM CONTROL PANEL ,  AND THE NEW CARBON MONOXIDE MONITORING SYSTEM. THE VPN WILL UTILIZE EXISTING 'DARK FIBER' INSTALLED BETWEEN THE EXISTING D 
ITS EQUIPMENT CABINET (LOCA TED A T  THE SOUTH PORTAL IN THE AREA BETWEEN THE � � Q_ 

s � <( SOUTHBOUND AND SOUTHBOUND RAMP TUNNELS), THE ITS CENTER AND THE CITY 911 CENTER FOR � 0  Q_ 
COMMUNICA TIONS PURPOSES. THESE NEW SYSTEM COMPONENTS SHALL BE COMPA TIBLE WITH THOSE EXISTING- TO-REMAIN MONITORING SYSTEMS INSTALLED A T  THE ITS AND CITY 911 CENTERS. 
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BASIC ELECTRICAL REQUIREMENTS 

PART 1 - GENERAL 

1.01 SCOPE 
A.  THE SCOPE COVERS THE FURNISHING, INSTALLA TIO� TESTING, 

A DJUSTING AND PLA CING IN OPERATION ALL ELECTRICAL EQUIPMENT, 
DEVICES, FACILITIES, MA TERIALS, AND A UXILIAR Y ITEMS NECESSAR Y  
FOR THE COMPLETE AND SUCCESSFUL OPERATION OF ALL ELECTRICAL 
EQUIPMENT AS HEREIN DESCRIBED, SHOWN ON THE PLANS, OR 
DEEMED NECESSAR Y  FOR THE COMPLETION OF THE ELECTRICAL 
PORTION OF THE PROJECT. THE ELECTRICAL REQUIREMENTS OF THE 
CONTRACT SHALL PRO VIDE THE INFORMA TION NECESSAR Y FOR THE 
CONSTRUCTION OF A FULL Y OPERATIONAL SYSTEM AS SHOWN ON THE 
PLANS AND AS HEREIN DESCRIBED. A COMPREHENSIVE ELECTRICAL 
SCOPE OF WORK IS AS FOLLOWS: 
1 .  CONNECTION TO UTILITY POWER 
2. POWER/ELECTRICAL SYSTEM, SWITCHBOARDS, PANELBOARDS, 

MOTOR STARTERS 
3. UPS SYSTEMS & AUTOMATIC TRANSFER SWITCHES 
4. LIGHTING & LIGHTING CONTROL SYSTEM 
5. UTILITY WORK INTERFACE 
6. CONNECTION OF ELECTRICALL Y POWERED VENT/LA TION FANS 
7. TEMPORAR Y  CONSTRUCTION POWER 
8. ALL INCIDENTALS NECESSAR Y  FOR A COMPLETE AND FULL Y 

OPERATIONAL ELECTRICAL SYSTEM. 
9. THE ITEMS LISTED UNDER "TUNNEL ELECRICAL EQUIPMENT" 

SHALL CONSIST OF FURNISHING ALL MA TERIALS AND LABOR 
REQUIRED FOR THE COMPLETE INSTALLA TION OF TUNNEL 
ELECTRICAL FACILITIES MOD/FICA TIONS IN ACCORDANCE WITH 
THE ORA WINGS AND AS DESCRIBED IN THESE SPEC/FICA TIONS. 

1.02 WORKING CLEARANCES 
A.  WORKING CLEARANCES AROUND EQUIPMENT REQUIRING ELECTRICAL 

SER VICES SHALL BE VERIFIED BY CONTRACTOR TO COMPL Y WITH CODE 
REQUIREMENTS. SHOULD THERE BE APPARENT VIOLA TIONS OF 
CLEARANCES; THE CONTRACTOR SHALL NOTIFY THE ENGINEER BEFORE 
PROCEEDING WITH CONNECTION OR PLACING OF EQUIPMENT. 

B. IN THE CASE OF PANELBOARDS, SAFETY SWITCHES AND OTHER 
EQUIPMENT REQUIRING WIRE AND CABLE TERMINATIONS, THE 
CONTRACTOR SHALL ASCERTA IN THAT LUG SIZES AND WIRING 
GUTTERS OR SPA CE ALLOWED FOR PROPER ACCOMMODA TION AND 
TERMINA TION OF THE WIRES AND CABLES ARE A DEQUA TE. 

1.03 WORKMANSHIP 
A. WORKMANSHIP SHALL BE ACCOMPLISHED BY PERSONS SKILLED IN THE 

PERFORMANCE OF THE REQUIRED TASK. ALL WORK SHALL BE DONE IN 
KEEPING WITH CONVENTIONS OF THE TRADE. WORK SHALL BE 
CLOSEL Y COORD INA TED WITH WORK OF OTHER TRADES TO A VOID 
CONFLICT AND INTERFERENCE. 

1. 04 PROTECTION OF ELECTRICAL EQUIPMENT 
A. ELECTRICAL EQUIPMENT SHALL BE PROTECTED BY THE WEA THER, 

ESPECIALL Y FROM WATER DRIPPING OR SPLASHING AT ALL TIMES 
DURING SHIPMENT, STORAGE AND AFTER INSTALLA TION. SHOULD ANY 
APPARA TUS BE SUBJECTED TO POSSIBLE INJUR Y BY WA TER, IT SHALL 
BE THOROUGHL Y DRIED OUT AND PUT THROUGH A DIELECTRIC TEST, 
A T  THE EXPENSE OF THE CONTRACTOR, TO ASCERTA IN THE 
SUITABILITY OF THIS APPARATUS. THE RESULTS OF THE TEST SHALL 
BE SUBMITTED TO THE ENGINEER AND IF THE APPARATUS IS FOUND TO 
BE UNSUITABLE, THE CONTRACTOR SHALL REPLA CE IT WITHOUT 
A DDITIONAL COST TO THE OHIO DEPARTMENT OF TRANSPORTA TION 
(ODOT). 

B. PA INTING 
1. GENERAL: 

a. ALL SURFA CES SHALL BE THOROUGHL Y CLEANED AND FREE 
OF RUST, DIRT AND OIL BEFORE APPLICATION OF PA INT. 
ALL PA INTING SHALL BE PERFORMED BY EXPERIENCED 
WORKMEN AND CARE SHALL BE TAKEN TO PREVENT 
APPLICA TION OR SPILLAGE OF PA INT ON WORKING PARTS 
OF EQUIPMENT 

2. FACTORY PA INTED EQUIPMENT: 
a. ALL EQUIPMENT FACTORY-FINISHED-PA INTED SHALL BE 

PROTECTED TO PREVENT DAMA GE OR MARRING, SHOULD 
SUCH FINISH BECOME SCRA TCHED, MARRED OR 
OTHER WISE DAMA GED DURING SHIPPING, HANDLING OR 
IN THE COURSE OF CONSTRUCTION, THE CONTRACTOR 
SHALL RETOUCH AND RESTORE THE FINISH. IF IN THE 
OPINION OF THE ENGINEER, RETOUCHING ONL Y WILL NOT 
RESTORE THE ORIGINAL APPEARANCE, THE CONTRACTOR 
SHALL REPAINT THE ENTIRE UNIT, ALL EQUIPMENT 
RECEIVED FROM THE MANUFACTURER WITH PRIME COAT 
ONL Y SHALL RECEIVE AN A DDITIONAL RUST-INHIBITOR 
PRIME COA T IN THE FIELD AND TWO FINISH COATS OF 
GREY ENAMAL. 

3. MISCELLANEOUS STEEL AND UNPROTECTED OR UNPAINTED 
FERROUS METAL EQUIPMENT PARTS: 
a. CONTRACTOR SHALL PAINT ALL MISCELLANEOUS STEEL, 

SUPPORTS, BRACKETS, HANGERS, AND HARDWARE 
INSTALLED BY HIM WITH ONE PRIME COA T OF AN 
APPRO VED RUST-INHIBITOR PA INT AND TWO FINISH 
COATS OF GREY ENAMEL. 

4. THE ABOVE WORK ITEM IS INCIDENTAL AND INCLUDED WITH THE 
ASSOCIA TED EQUIPMENT COSTS FOR THE LISTED ITEMS WHICH 
COVER ENCLOSURES, RACEWA YS, ETC. 

1.05 UTILmES 
A. THE CONTRACTOR SHALL INTERFACE WITH THE UTILITY TO INSTALL A 

FULL Y OPERATIONAL ELECTRICAL SER VICE AS DESCRIBED IN THE 
PLANS. 

B. ARRANGE WITH THE UTILITY COMPANY FOR THE SER VICES AND 
INSTALL THE SER VICES IN ACCORDANCE WITH THEIR REQUIREMENTS, 
REGULATIONS AND RECOMMENDA TIONS. 

C. THE CONTRACTOR SHALL PROVIDE AND INSTALL TWO NEW UTILITY 
TRANSFORMER VAULTS AND ASSOCIA TED APPURTENANCES PER UTILITY 
SPECIFICA TION FOR USE WITH UL LISTED STEP-DOWN TRANSFORMERS 
(EACH TRANSFORMER ANTICIPATED TO BE RATED 2000KVA, 3-PHASE, 
1 3. 2  KV PRIMARY, 480 V SECONDAR Y) UTILITY TO PRO VIDE AND 
INSTALL TRANSFORMERS IN INSPECTED, COMMISSIONED 
TRANSFORMER VAULTS AND SHALL CONNECT TO CONTRA CTOR 
PRO VIDED SECONDAR Y  FEEDERS. CONTRACTOR SHALL COVER ALL UP 
FRONT UTILITY COSTS THA T MUST BE PAID IN FULL PRIOR TO 
INSTALLATION. THE MA TERIAL AND INSTALLA TION COST OF THE 
TRANSFORMER UTILITY VAULTS AND TRANSFORMERS SHALL BE 
INCIDENTAL TO THIS PA Y ITEM. NO SEPARATE PA YMENT WILL BE MADE 
TO MAKE THE SER VICE INSTALLA TION FULL Y OPERATIONAL. 

D. THE INCOMING UTILITY SWITCHGEAR IS TO BE MA IN-TIE-MA IN 
CONSTRUCTION, UL LISTED FOR USE AS SERVICE ENTRANCE 
EQUIPMENT. THE SERVICE ENTRANCE SWITCHGEAR IS TO BE 
INSTALLED IN A NEMA 12 ENCLOSER WITH ORA W-OUT CIRCUIT 
BREAKERS. THE SWITCHGEAR CIRCUIT BREAKERS SHALL BE SIZED AS 
SHOWN IN THE PLANS. THE SWITCHGEAR IS CONSIDERED INCIDENTAL 
TO THE POWER SER VICE, AS PER PLAN. 

1.06 
A. 

B. 

1.07 
A. 

1.08 
A. 

1.09 
A. 
B. 
c. 
D. 
E. 
F. 
G. 

H. 
I. 
J. 

1. 10 
A. 

TEMPORAR Y  POWER AND LIGHTS DURING CONSTRUCTION 
IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO PROVIDE 
AND MA INTAIN A DEQUATE TEMPORAR Y  POWER AND LIGHTING AT ALL 
TIMES DURING CONSTRUCTION. 
THE EXISTING UTILITY SERVICE A T  THE SITE CONSISTS OF TWO 
SOOKVA TRANSFORMERS AND ASSOCIATED NETWORK EQUIPMENT 
SER VING A TOTAL OF THREE SWITCHBOARDS, WHICH CONTAIN THE 
EXISTING UTILITY METER EQUIPMENT. THIS EQUIPMENT SHALL BE 
REMO VED AFTER THE NEW UTILITY SERVICES HA VE BEEN INSTALLED 
AS DESCRIBED ABOVE. THE REMOVAL OF THIS EQUIPMENT SHALL BE 
COORDINATED WITH THE UTILITY AND SHALL BE STAGED SO THA T 
EXISTING LIGHTING, VENT/LA TION, MONITORING AND CONTROLS 
SYSTEMS, ETC. AS SOCIA TED WITH THE EXISTING TUNNELS MA INTAIN 
CONTINUITY THROUGHOUT THE COURSE OF CONSTRUCTION. THE 
UTILITY WILL DISCONNECT THE EXISTING CONDUCTORS A T  THE LOA D  
SIDE OF THE NETWORK EQUIPMENT AND SHALL REMOVE/DEMOLISH 
THE TRANSFORMERS AND THE NETWORK EQUIPMENT IN THE VAULTS 
AND WILL PROVIDE BA CKFILL TO AN ELEVATION OF 6" BELOW THE TOP 
OF THE VAUL T. THE CONTRACTOR SHALL REMOVE THE LOA D  SIDE 
CABLING BACK TO THE SWITCHBOARDS AND CAP OFF/WATERPROOF 
THE EXISTING RACEWA YS RUN DOWN INTO THE TUNNEL EQUIPMENT 
FACILITY IN PREPARATION FOR THE VAULT DEMOLITION. THE 
CONTRACTOR SHALL COORDINA TE THE REMOVAL OF THE UTILITY 
OWED METER EQUIPMENT IN THE SWITCHBOARDS WITH THE UTILITY 
PRIOR TO EQUIPMENT STRUCTURE DEMOLITION. 

MA TERIAL STANDARDS 
MATERIAL SHALL BE NEW AND COMPL Y WITH STANDARDS OF 
UNDERWRITERS' LABORATORIES, INC., WHERE STANDARDS HA VE BEEN 
ESTABLISHED FOR THE PARTICULAR PRODUCT AND THE VARIOUS 
NEMA, ANSI, ASTM, IEEE, AEIC, IPCEA OR OTHER PUBLICA TIONS 
REFERENCED. 

TEST EQUIPMENT 
THE CONTRACTOR SHALL PRO VIDE ALL TEST EQUIPMENT AND SUPPLIES 
DEEMED NECESSAR Y  BY THE ENGINEER AT NO EXTRA COST TO ODOT. 
THESE SUPPLIES SHALL INCLUDE BUT NOT BE LIMITED TO THE 
FOLLOWING: VOLT METERS, AMP METERS, CLAMP-ON GROUND ROD 
TEST METER, LIGHT METERS, TEMPORAR Y  CABLES, WA TT METERS, 
HARMONIC DISTORTION TEST EQUIPMENT, THERMAL IMAGE CAMERA, 
MEGGER TESTER, HIGH POT TEST EQUIPMENT, POWER QUALITY 
ANAL YZERS, RECORDING POWER METER, AND OSCILLOSCOPES. 

REFERENCES 
ANSI/NFPA 70 - NA TIONAL ELECTRICAL CODE. 
ANSIC2 - NA TIONAL ELECTRICAL SAFETY CODE. 
NEMA - NATIONAL ELECTRICAL MANUFA CTURER 'S ASSOC. 
UL - UNDERWRITERS LA BORA TORIES 
NFPA - NATIONAL FIRE PROTECTION ASSOC. 
IEEE - THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS 
IESNA - THE ILLUMINA TING ENGINEERING SOCIETY OF NORTH 
AMERICA 
NETA - INTERNA TIONAL ELECTRICAL TESTING ASSOCIA TION 
API - AMERICAN PETROLEUM INSTITUTE 
AGA - AMERICAN GAS ASSOCIATION 

SUBMITTA L 
SUBMIT UNDER PROVISIONS OF THE GENERAL PROVISIONS. 
1 .  THE CONTRACTOR SHALL SUBMIT ELECTRICAL SHOP DRAWINGS 

TO THE ENGINEER. THE INSTALLER SHALL CERTIFY THE 
FOLLOWING: 
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B. 

1. 11 
A. 

a.  I HEREBY CERTIFY THA T THE (EQUIPMENT) {MA TERIAL) 
(ARTICLE) SHOWN AND MARKED IN THIS SUBMITTAL IS IN 
COMPLIANCE WITH THE CONTRACT DRA WING AND 
SPEC/FICA TION� CAN BE INSTALLED IN THE ALLOCA TED 
SPACE, WILL BE STORED IN ACCORDANCE WITH THE 
MANUFACTURERS RECOMMENDA TION, WILL BE INSTALLED 
PER NEC, AND IS SUBMITTED FOR APPRO VAL 

CER TIFIED BY: ________ _ 

DA TE: ______ _ 

SUBMIT SHOP DRA WINGS AND PRODUCT DA TA GROUPED TO INCLUDE 
COMPLETE SUBMITTAL OF RELA TED SYSTEMS, PRODUCTS, AND 
ACCESSORIES IN A SINGLE SUBMITTAL. NO ELECTRICAL WORK MA Y BE 
PERFORMED UNTIL SHOP DRA WINGS ARE APPROVED. SUBMIT SHOP 
DRA WINGS ON THE FOLLOWING SYSTEMS AS GROUPED BELOW: 
1 .  HIGH VOL TAGE DISTRIBUTION SYSTEM (BY UTILITY COMPANY) 

a. TRANSFORMERS 
b. SWITCHES 
c. DISTRIBUTION EQUIPMENT 
d. HIGH VOL TAGE CABLE 
e. EQUIPMENT PADS 
f. UTILITY CONDUIT 
g. MISCELLANEOUS MA TERIALS 
h. UTILITY WORK 

2. LOW VOL TAGE POWER/ELECTRICAL SYSTEM 
a. CONDUIT AND CONDUIT FITTINGS 
b. WIRE 
c. PULL BOXES 
d. PANELBOARDS 
e. PANELBOARD LA YOUTS 
f. CIRCUIT BREAKERS 
g. DISCONNECTS 
h. FUSES 
i. CONDUIT SUPPORT SYSTEMS 

j. WIRING DEVICES 
k. SWITCHBOARDS 
I. MOTOR CONTROL STARTERS 
m. TRANSFORMERS 
n. SURGE PROTECTION EQUIPMENT 
o. INTELLIGENT MOTOR CONTROL CENTERS 
p. BREAKER COORDINA TION STUDY (NO BREAKERS OR FUSES 

WILL BE APPROVED WITHOUT AN APPRO VED 
COORDINA TION STUDY) 

3. LIGHTING SYSTEM 
a. ALL LIGHT FIXTURES 

1) COMPUTER PRINTOUT OF LIGHTING LA YOUT 
2) SAMPLE FIXTURE (AS DIRECTED B Y  ENGINEER) 
3) IES PHOTOMETRIC FILES 

b. FIXTURE MOUNTING DETAILS 
4. MISCELLANEOUS ELECTRICAL EQUIPMENT 

a. MISCELLANEOUS ELECTRICAL PARTS 
5. DRA WINGS 

a. COORDINA TION DRA WING OF ALL ELECTRICAL ROOM 
b. CONDUIT LA YOUT DRA WINGS 
c. DUCT DRA WINGS 
d. AS-BUlL T DRA WINGS 

6. MARK DIMENSIONS AND VALUES IN UNITS TO MA TCH THOSE 
SPECIFIED. 

REGULA TORY REQUIREMENTS 
CONFORM TO APPLICABLE SECTIONS OF THE BUILDING CODE AND ALL 
LOCAL RULES, REGULA TIONS AND ORDINANCES. 

B. ELECTRICAL: CONFORM TO NFPA 70 & NA TIONAL ELECTRIC SAFETY 
CODE 

C. OBTAIN PERMITS, AND REQUEST INSPECTIONS FROM AUTHORITY 
HA VING JURISDICTION. 

D. ALL CONSTRUCTION METHODS, MA TERIALS AND WORKSMANSHIP, 
EXCEPT AS MODIFIED HEREIN OR ON THE DRA WINGS SHALL CONFORM 
TO THE GENERAL REQUIREMENTS AND OTHER APPLICABLE SECTIONS 
OF THE 2013 VERSION OF THE STA TE OF OHIO DEPARTMENT OF 
TRANSPORTA TION CONSTRUCTION AND MA TERIAL SPEC/FICA TIONS. 

1. 12 FINAL INSPECTION AND TESTING 
A.  AFTER THE ELECTRICAL INSTALLA TION IS COMPLETE, THE CONTRA CTOR 

SHALL DELIVER TO THE ENGINEER THE FOLLOWING INFORMA TION 
WITH HIS REQUEST FOR FINAL INSPECTION. 
1 .  ONE SET OF CONTRACT DRA WINGS MARKED TO SHOW ALL 

SIGNIFICANT CHANGES IN EQUIPMENT RA TINGS AND 
LOCA TIONS, AL TERA TIONS IN LOCA TIONS OF CONDUIT RUNS, OR 
OF ANY DA TA DIFFERING FROM THE CONTRACT DRA WINGS. THIS 
SHALL INCLUDE REVISED OR CHANGED PANELBOARD AND 
SWITCHGEAR SCHEDULES. 

2. CERTIFICA TES OF FINAL INSPECTION FROM LOCAL A UTHORITY. 
3. A TABULA TION OF ALL MOTORS LISTING THEIR RESPECTIVE 

MANUFACTURER, HORSEPOWER, NAMEPLA TE VOL TAGE AND 
CURRENT, ACTUAL RUNNING CURRENT AFTER INSTALLA TION AND 
OVERLOAD HEA TER RA TING. 

B. THE ELECTRICAL WORK SHALL BE THOROUGHL Y TESTED TO 
DEMONSTRA TE THA T THE ENTIRE SYSTEM IS IN PROPER WORKING 
ORDER AND IN ACCORDANCE WITH THE PLANS AND SPEC/FICA TIONS. 
EACH MOTOR WITH ITS CONTROL SHALL BE RUN AS NEARL Y AS 
POSSIBLE UNDER OPERA TING CONDITIONS FOR A SUFFICIENT LENGTH 
OF TIME TO DEMONSTRA TE CORRECT ALIGNMENT, WIRING CAPAC!� 
SPEED AND SA TISFACTOR Y OPERA TION. ALL MAIN SWITCHES AND 
CIRCUIT BREAKERS SHALL BE OPERA TED, BUT NOT NECESSARIL Y A T  
FULL LOAD. CONTRACTOR MA Y BE REQUIRED DURING FINAL 
INSPECTION, A T  THE REQUEST OF THE ENGINEER TO FURNISH TEST 
INSTRUMENTS FOR USE DURING THE TESTING. 

C. ALL WIRING SHALL BE GIVEN A MEGGER TEST USING A 1000 VOL T 
MEGGER. THIS TEST SHALL BE PERFORMED AFTER CONDUCTORS ARE 
PULLED, BUT BEFORE FINAL CONNECTIONS ARE MADE. THE ENGINEER 
SHALL BE GIVEN TWO (2) DA YS' WRITTEN NOTICE OF THE ANTICIPA TED 
TEST DA TE SO THA T HE MA Y WITNESS THE TEST IF SO DESIRED. IN 
ANY EVENT, THE CONTRACTOR SHALL RECORD THE CIRCUIT 
DESIGNA TION AND THE MEGGER READING ON EACH PHASE. THIS 
WRITTEN RECORD SHALL BE SUBMITTED TO THE ENGINEER. THE COST 
OF THIS TEST OR ANY RETEST CA USED BY INSUFFICIENT MEGGER 
READINGS SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR (ALL 
TESTS SHALL BE DONE IN ACCORDANCE WITH NETA STANDARDS). 

1. 13 AS-BUIL T DRA WINGS 
A. THE CONTRACTOR SHALL PROVIDE DETAILED AS-BUILT DRA WINGS FOR 

THE PROJECT INDICA TING ALL POWER WIRING. 
B. THE AS-BUlL T DRA WINGS SHALL INCLUDE DETAILED DRA WINGS OF ALL 

DUCT BANKS, UNDERGROUND CONDUIT, ABOVE GROUND CONDUIT, 
MOTOR CONTROL CENTERS, PLC CONTROL PANELS, CONTROL 
DRA WINGS. THESE DRA WINGS SHALL INDICA TE EXACT LOCA TION OF 
ALL UNDERGROUND ELECTRICAL WIRING AND FIBER OPTIC CABLE. 
1.  THE LOCA TION SHALL INDICA TE THE FOLLOWING 

a. CENTERLINE LOCA TION 
b. WIDTH/ CROSS SECTION 

c .  DEPTH 
C. AS-BUlL T DRA WINGS SHALL BE SUBMITTED ELECTRON/CALL Y PER THE 

ODOT CADD MANUAL, SECTION 500 "ELECTRONIC SUBMISSIONS, " 

PART 2 - METHOD OF PA YMENT AND ITEMS 

2. 01 METHOD OF PA YMENT AND ITEMS 
A. PA YMENT FOR ITEMS SHALL BE MADE AT THE CONTRA CT UNIT 

PRICE, INCLUDING BUT NOT LIMITED TO ALL WORK, LABOR, 
EQUIPMENT, AND MA TERIALS NECESSAR Y  THEREFORE OR 
INCIDENTAL THERETO. 

B. REFER TO THE ALL OTHER GENERAL NOTES FOR PA Y ITEMS 
ASSOCIA TED WITH THE INSTALLA TION OF MA TERIALS IN THIS 
SECTION. 

ITEM NO. DESCRIPTION UNIT 

690 SPECIAL - MISC. : ELECTRICAL AS-BUIL T LUMP 
DRA WINGS 

690 SPECIAL - MISC. : TRANSFORMER VA UL T EACH 

625 POWER SER VICE - AS PER PLAN LUMP 

POWER SERVICE AS PER PLAN 

IN ADDITION TO THE REQUIREMENTS OF THE SPEC/FICA TIONS, THE FOLLOWING 
IS ADDED. 

THE POWER SUPPL YING AGENCY FOR THIS PROJECT IS: 

POWER COMPANY DUKE ENERGY 
ADDRESS 424 GEST STREET 

CINCINNA TI, OH 45203 
PHONE # (513) 419-1507 
CONTACT NAME BRET LITMER 

THE ENGINEER SHALL ENSURE THA T EACH POWER SERVICE ELECTRICAL ENERGY 
ACCOUNT IS IN THE NAME OF AND THA T THE BILLING ADDRESS IS TO THE 
MAINTAINING AGENCY NOTED IN THE PLANS. THIS SHALL BE DONE NOT ONL Y 
FOR EACH NEW POWER SERVICE ESTABLISHED BY THIS PROJECT BUT ALSO FOR 
EACH EXISTING POWER SER VICE, SINCE THERE MA Y BE A REASSIGNMENT OF 
THE RESPONSIBILITY FOR AN EXISTING SER VICE AS A RESUL T OF THE 
WORK PERFORMED BY THIS PROJECT. 

THE ELECTRICAL SER VICES PROVIDED UNDER THIS ITEM SHALL BE METERED. 
ALL METER SOCKETS SHALL BE AS REQUIRED B Y  THE UTILITY. METERING 
SPACE/COMPARTMENTS SHALL BE PROVIDED IN THE CONTRACTOR PROVIDED 
SWITCHGEAR FOR UTILITY METERING EQUIPMENT. SWITCHGEAR STRUCTURES 
FOR THESE PURPOSES SHALL BE CONSTRUCTED TO UTILITY COMPANY 
SPECIFICA TION. THE ELECTRICAL SER VICE SHALL BE PROVIDED BY THE UTILITY 
COMPANY AS INDICA TED ON THE PLANS, AND SHALL BE CLOSEL Y COORDINA TED 
WITH THE UTILITY'S REQUIREMENTS. 

PA YMENT WILL BE MADE A T  THE UNIT BID PRICE FOR EA CH C&MS ITEM 625, 
"POWER SER VICE, AS PER PLAN'' WHICH SHALL BE FULL COMPENSA TION FOR ALL 
LABOR, MA TERIALS AND INCIDENTALS REQUIRED TO COMPLETE THIS 
ITEM IN A SA TISFACTOR Y AND WORKMANLIKE MANNER. 
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CONDUIT EXPANSION AND DEFLECTION 

EXPANSION FITTINGS SHALL BE OZ TYPE AX, CROUSE HINDS TYPE XJG, 
APPLETON TYPE AX, OR EQUAL APPRO VED B Y  THE ENGINEER. EACH EXPANSION 
FITTING SHALL PRO VIDE EITHER 4 OR 8 INCHES TOTAL MOVEMENT AS 
SPECIFIED BY THE PLAN DETAILS AND SHALL HA VE AN EXTERNAL COPPER 
BONDING JUMPER/ UNLESS SPECIFIED OTHERWISE B Y  THE PLAN DETAILS. 

DEFLECTION COUPLINGS SHALL BE OZ TYPE DX, CROUSE HINDS TYPE XD/ 
APPLETON TYPE DF, OR EQUAL APPROVED BY THE ENGINEER. EACH DEFLECTION 
COUPLING SHALL HA VE AN EXTERNAL COPPER BONDING JUMPER/ UNLESS 
SPECIFIED OTHER WISE BY THE PLAN DETAILS. 
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HANGERS A ND SUPPORTS FOR ELECTRICAL SYSTEMS 

PAR T  1 - GENERAL 

1. 1 DESCRIPTION OF WORK 

A .  THIS SECTION SPECIFIES THE FURNISHING AND INSTALLA TION OF 
ELECTRICAL EQUIPMENT SUPPOR TING DEVICES. 

1.2 SUBMITTALS 

A .  SUBMIT PRODUCT DA TA FOR EACH ELECTRICAL PRODUCT INDICA TED. 

PAR T  2- PRODUCTS 

2. 1 MA TERIALS 

A. FASTENERS: FURNISH ALL FASTENERS AND HARDWARE COMPA TIBLE 
WITH THE MA TERIALS AND METHODS REQUIRED FOR A TTACHMENT OF 
SUPPORTING DEVICES. 

B. SLOTTED - PVC COA TED TYPE CONCRETE INSER TS: GAL VANIZED 
PRESSED STEEL PLA TE COMPL YING WITH ASTM A283r· BOX- TYPE 
WELDED CONSTRUCTION WITH SLOT DESIGNED TO RECEIVE STEELNUT 
AND WITH KNOCKOUT CO VER/ HOT-DIPPED GAL VANIZED IN 
COMPLIANCE WITH ASTM A386 AND PVC COA TED. 

C. MASONR Y ANCHORA GE DEVICES: EXPANSION SHIELDS SHALL BE OF 
TYPE 31 6 STAINLESS STEEL AS FOLLOWS: 
1 .  FURNISH EXPANSION SHIELDS FOR MACHINE SCREWS AND 

BOL TS 1/4 INCH/ HEAD-OUT EMBEDDED NUT TYPE, MUL TIPLE 
UNIT CLASS/ GROUP Ir TYPE 1r CLASS 1 .  

2. FURNISH EXPANSION SHIELDS FOR MACHINE SCREWS AND 
BOL TS LARGE THAN 1/4 INCH IN SIZE/ HEAD-OUT EMBEDDED 
NUT TYPE, MUL TIPLE UNIT CLASS/ GROUP L TYPE 1r CLASS 1 .  

3. FURNISH BOL T ANCHOR EXPANSION SHIELD FOR LAG BOL TS 
STAINLESS STEELr LONG-SHIELD ANCHORS CLASS/ GROUP IL 
TYPE 1r CLASS 1 .  

4. FURNISH BOL T ANCHOR EXPANSION SHIELDS FOR BOL TS 
CLOSED-END BOTTOM BEARING CLASS/ GROUP JL TYPE Z 
CLASS 1. 

5. TOGGLE BOL TS: TYPE 316 STAINLESS STEEL TUMBLEWING 
TYPE. TYPE, CLASS AND STYLE AS REQUIRED. 

D. NUTS/ BOL TSr SCREWS AND WASHERS: 
1 .  GENERAL: FURNISH TYPE 316 STAINLESS STEEL FASTENERS 

FOR EXTERIOR USE OR WHERE BUlL T INTO EXTERIOR WALLS. 
FURNISH FASTENERS FOR THE TYPEr GRADE AND CLASS 
REQUIRED FOR THE PARTICULAR INSTALLA TION. 

2. STANDARD NUTS AND BOL TS: REGULAR HEXAGON HEAD TYPE 
COMPL YING WITH ASTM A307/ GRADE A/ TYPE 316 STAINLESS 
STEEL MA TERIAL. 

3. LAG BOL TS: SQUARE HEAD TYPE OF TYPE 316 STAINLESS 
STEEL. 

4. MACHINE SCREWS: TYPE 316 STAINLESS STEEL. 
5. WOOD SCREWS: FLA T HEAD TYPE 316 STAINLESS STEEL. 
6. PLAIN WASHERS: ROUND/ GENERAL ASSEMBL Y GRADE TYPE 

31 6 STAINLESS STEEL. 
7. LOCK WASHERS: HELICAL SPRING TYPE 31 6 STAINLESS STEEL. 
8. "C" BEAM CLAMPS: FOR CONDUIT SIZE AND LOADING 

MALLEABLE fRO� PVC-COA TED. 
r 

9. PIPE STRAPS: 2 HOLE STEEL CONDUIT STRAPS TYPE 316 
STAINLESS STEEL. 

1 0. PIPE CLAMPS: 1 HOLE MALLEABLE IRON TYPE CLAMPS WITH 
TYPE 316 STAINLESS STEEL CLAMP BACKS AND HARDWARE. 

1 1. CHANNEL SUPPORT SYSTEM AND ACCESSORIES: PROVIDE 12 
GA GE TYPE 316 STAINLESS STEEL CHANNEL AND 
ACCESSORIES. 

12. "C" BEAM CLAMPS FOR HANGER RODS: 

A.  FOR 3/8" HANGER RODS: CADDY/ERICO PRODUCTS INC. 'S 
BC., KINDORF'S 231 -3/8/ 502/ OR UNISTRUT CORP'S 
P1649ASr P2401Sr P267� P2576. 

B. FOR 1/2" RODS: APPLETON ELECTRIC CO.r BH-500 SERIES/ 
KINDORF'S 500 SERIES/ 231 -112r OZ/GEDNEY CO. S IS-500 
SERIES/ OR UN/STRUT CORP'S P1650ASr P2403Sr P2676. 

C. FOR 5/8" RODS AND 3/4" RODS: BEAM CLA MPS AND 
ANCHOR CLIPS BY UNISTRU0 CADDY/ERICO PRODUCTS/ 
INC., KINDORFr THOMAS INDUSTRIES/ INC., APPLETON 
ELECTRIC CO.r OZ/GEDNEY CO. SIZED AS REQUIRED BY 
LOAD. 

D. ALL CLAMPS SHALL BE PVC COA TED WITH STAINLESS STEEL 
RODS. 

2.2 HARDWARE FOR MOUNTING EQUIPMENT 

A. HARDWARE FOR MOUNTING EQUIPMENT SHALL BE HIGH STRENGTH 
{100 PERCENT RUST RESISTANT) AND CONFORM WITH THE LA TEST 
AMERICAN STANDARDS AND PRACTICES. SAMPLES SHALL BE 
SUBMITTED FOR APPROVAL. THE ENGINEER WILL DECIDE ON ONE OR 
MORE TYPES AND HE WILL DIRECT THE CONTRACTOR TO GUIDE 
HIMSELF ACCORDINGL Y IN THE USA GE THEREOF A T  SPECIFIC 
LOCA TIONS. 

B. ALL ANCHOR BOL TS SHALL BE "PHILLIPS RED HEAD STUD ANCHOR " 
TYPE, OR APPROVED EQUAL. 

C. ALL SCREWS AND BOL TS SHALL BE STAINLESS STEEL WITH STAINLESS 
STEEL NUTS AND WASHERS WHERE REQUIRED. 

D. BOL TS/ NUTS AND WASHERS USED FOR MOUNTING FLUORESCENT 
FIXTURES SHALL BE STAINLESS STEEL AND INSTALLED WITH 
PROPRIETAR Y SCREWS TO REDUCE VANDALISM. HEA VY DUTY 
STAINLESS STEEL FLA T WASHERS AND LOCK WASHERS SHALL BE 
PROVIDED WITH ALL SCREWS AND BOL TS. IF REQUIRED/ AND/OR AS 
SHOWN ON THE DRA WINGS, EQUIPMENT MOUNTED IN SIGNAL 
ENCLOSURES SHALL BE A TTACHED TO THE WALLS, CEILINGS, FLOORS, 
ETC., OF THE ENCLOSURES B Y  CLAMPS AS MANUFACTURED B Y  
"KINDORF" OR "UNISTRUT" OR APPROVED EQUAL. 

E. "EVERDUR 651 '� OR APPROVED EQUAL, HEXAGONAL HEAD MACHINE 
SCREWS, BOL TS AND NUTS WITH BRONZE FLA T WASHERS SHALL BE 
USED FOR INSTALLING COPPER GROUND BUS. 

2.3 CONDUIT 

A. RIGID HOT-DIPPED GAL VAN/ZED STEEL CONFORMING TO THE 
FOLLOWING: 
1.  RIGID GAL VANIZED STEEL CONDUIT AND FITTINGS SHALL 

CONFORM TO THE REQUIREMENTS OF UL 6 AND UL 1242, FOR 
THREADED TYPE, RESPECTIVEL Y, CONFORMING TO NEMA RN1, 
TYPE A40, MANUFACTURED BY ALLIED TUBE AND CONDUIT OR 
WHEA TLAND TUBE COMPANY, EXCEPT THA T HARDNESS SHALL 
BE NOMINAL 85 SHORE A DUROMETER, DIELECTRIC STRENGTH 
SHALL BE MINIMUM 400 VOL TS PER MIL A T  60 HZ TENSILE 
STRENGTH SHALL BE MINIMUM 3500 PSL AND AGING SHALL BE 
MINIMUM 1000 HOURS A TLAS WEA THEROMETER. 

B. POL YVINYL CHLORIDE CONDU/0 CONFORMING TO THE FOLLOWING: 
1.  POL YVINYL CONDUIT AND FITTINGS U. L. LISTED/ RA TED FOR 

USE WITH 90 DEGREE C CONDUCTORS AND BE SCHEDULE 40. 
MA TERIALS SHALL CONFORM TO NEMA SPECIFICA TIONS TC-2 
(CONDUITJr TC-3 (FITTINGS) AND UL 651 (CONDUIT) AND 514B 
{FITTINGS). CONDUIT AND RACEWA Y SHALL CARR Y A UL LABEL 
STAMPED ON EACH 10 LENGTH,· MARKINGS SHALL BE LEGIBLE 
AND PERMANENT. 

2. CONDUIT SHALL BE MADE FROM POL YVINYL CHLORIDE 
COMPOUND WHICH INCLUDES INERT MODIFIERS TO IMPROVE 
WEA THERABILITY AND HEA T DISTORTION. CONDUIT AND 
FITTINGS SHALL BE FREE OF CRACKS/ HOLES OR FOREIGN 
MA TTER. 

3. CONDUI0 FITTINGS AND CEMENT SHALL BE PRODUCED BY THE 
SAME MANUFA CTURER TO ASSURE SYSTEM INTEGRITY. 

2. 4 MA TERIALS FOR HANDHOLES 

A. HANDHOLES ARE REFERRED TO THROUGHOUT THIS SECTION AS 
"STRUCTURES" OR "UNDERGROUND STRUCTURES". HANDHOLE 
FRAMES AND COVERS SHALL BE AS SHOWN ON THE CONTRACT 
DRA WINGS. 

B. BRICK SHALL BE SEWER AND MANHOLE BRICK CONFORMING TO ASTM 
C 32, GRADE MS. 

C. METAL FRAMES AND COVERS: PROVIDE CAST STEEL FRAMES AND 
COVERS CONFORMING TO FED. SPEC. RR-F-621 EXCEPT WHERE 
ROLLED STEEL FLOORPLA TE IS INDICA TED. 

D. HANDHOLES: EXTERIOR HANDHOLES SHALL BE DESIGNED AND 
MANUFACTURED IN ACCORDANCE WITH ASTM C478 WITH ADDITIONAL 
STIPULA TION THA T THE CONCRETE MIX DESIGN SHALL BE CLASS 'jq ". 
WALLS AND BASE OF HANDHOLES SHALL BE REINFORCED CONCRETE. 
ROUND FRAME AND CO VER SHALL BE #4. 0 RA TED. COVERS SHALL BE 
CAST WITH WORD "ELECTRIC" FOR POWER HANDHOLES AND "COMM" 
FOR LOW VOL TAGE HANDHOLES. COVERS SHALL BE PAINTED WITH 
STENCIL INDICA TING HANDHOLE NUMBER. NUMBERING SYSTEM 
SHALL BE AS DIRECTED B Y  MNRR. HANDHOLES SHALL BE PROVIDED 
WITH KNOCKS ON EACH WALL. PRO VIDE WITH 1 "  PVC DRAIN. 
HANDHOLES FOR ROADWA Y LIGHTING SHALL BE ODOT STANDARD. 

E. EXTERIOR PULLBOXES CAST INTO CONCRETE SHALL BE CAST IRON 
SIZE AS INDICA TED. HANDHOLES SHALL BE STANDARD CONFORMING 
TO ODOT STANDARD SPECIFICA TIONS. 

PART 3 - EXECUTION 

3. 1 INSTALLATION 

A. A TTACHMENT OF CONDUIT SYSTEM: 
1 .  MASONR Y CONSTRUCTION: A TTACH CONDUIT TO MASONR Y 

CONSTRUCTION BY MEANS OF PIPE STRAPS OR PIPE CLAMPS 
AND MASONR Y ANCHORAGE DEVICES. 

2. STEEL BEAMS: A TTACH CONDUIT TO STEEL BEAMS BY MEANS 
OF "C" BEAM CLAMPS AND HANGERS. 

B. A BRACKET AND CHANNEL TYPE SUPPORT OF PVC COA TED GAL VANIZED 
STEEL CONSTRUCTION SHALL BE PROVIDED WHEREVER REQUIRED FOR 
THE SUPPOR T OF STARTERS, SWITCHES, PANELS AND MISCELLANEOUS 
EQUIPMENT. SUCH SUPPORTS SHALL BE RIGIDL Y BOL TED TOGETHER 
AND BRACED TO MAKE A SUBSTANTIAL SUPPORTING FRAMEWORK. 
WHERE POSSIBLE, CONTROL EQUIPMENT SHALL BE GROUPED 
TOGETHER AND MOUNTED ON A SINGLE FRAMEWORK. WHEREVER 
THIS OCCURS, A PRO VISION SHALL BE MADE FOR READY ACCESS TO 
THE WIRING FOR CONNECTIONS TO THE EQUIPMENT BY MEANS OF 
BOXES WITH SCREW CO VERS. 

C. CONTRACTOR IS RESPONSIBLE FOR THE DESIGN OF SUPPOR TING 
STRUCTURES AND SHALL SUBMIT DESIGN DETAILS TO THE ENGINEER 
FOR ACCEPTANCE BEFORE PROCEEDING WITH THE FABRICA TION. 

D. PVC COA TED GAL VANIZED STEEL SUPPORT SYSTEMS SHALL BE 
UTILIZED IN ALL EXTERIOR AREAS. 

E. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE FURNISHING AND 
INSTALLA TION OF ALL CONDUIT SLEEVES, ANCHOR BOL TS/ MASONRY 
INSERT5_ AND SIMILAR DEVICES REQUIRED FOR INSTALLA TION OF 
EQUIPMENT FURNISHED UNDER THIS CONTRACT. 

F. IF A TIME DELA Y FOR THE ARRIVAL OF ANY SPECIAL INSERTS OR 
EQUIPMENT DRA WINGS, ETC., OCCURS, THE CONTRACTOR MA � IF 
PERMITTED BY THE ENGINEER, MAKE ARRANGEMENTS FOR PROVIDING 
APPROVED RECESSES AND OPENINGS IN THE CONCRETE OR MASONR Y 
AND UPON SUBSEQUENT INSTALLA TION THE CONTRACTOR SHALL BE 
RESPONSIBLE FOR FILLING IN SUCH RECESSES AND OPENINGS. ANY 
ADDITIONAL COSTS THA T MA Y BE INCURRED BY THIS PROCEDURE 
SHALL BE BORNE BY THE CONTRACTOR. 

G. WHERE THE WEIGHT OF EQUIPMENT EXCEEDS 50 POUNDS AND IS 
SUPPORTED FROM WALLS, CEILINGS, COLUMNS AND/OR BEAMS, SUCH 
SUPPORTING STEEL SIZES, METHODS AND LOCA TIONS SHALL BE 
APPROVED IN WRITING B Y  A PROFESSIONAL ENGINEER REGISTERED IN 
THE STA TE OF OHIO. 
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3.2 UNDERGROUND CONDUIT FOR SER VICE FEEDERS 

A.  UNDERGROUND CONDUIT FOR SER VICE FEEDERS TO SER VICE 
EQUIPMENT INTO BUILDING SHALL BE HOT-DIP RIGID GAL VANIZED 
STEEL. 

B. THE ENDS OF THE CONDUIT SHALL BE PROTECTED B Y  THREADED 
METAL CAPS OR BUSHINGS; THE THREADS SHALL BE COA TED WITH 
GRAPHITE GREASE OR OTHER SUITABLE COA TING. 

C. CONDUIT SHALL BE CLEANED AND PLUGGED UNTIL CONDUCTORS ARE 
INSTALLED. 

3.3 EARTHWORK 

A.  EXCA VA TION FOR UNDERGROUND STRUCTURES SHALL BE TO DEPTHS 
INDICA TED. IF HARD MA TERIAL IS ENCOUNTERED, THE PROVISIONS 
OF THE CONTRACT RESPECTING AN ADJUSTMENT FOR CHANGED 
CONDITIONS SHALL APPL Y, SUBJECT TO THE REQUIREMENTS OF 
NOTIFICA TION THEREUNDER BEING GIVEN. HARD MA TERIAL SHALL BE 
DEFINED AS SOLID ROC!( FIRML Y CEMENTED UNSTRA TIFfED MASSES, 
OR CONGLOMERA TE DEPOSITS POSSESSING THE CHARACTERISTICS OF 
SOLID ROCK NOT ORDINARIL Y REMOVED WITHOUT SYSTEMA TIC 
DRILLING AND BLASTIN� AND ANY BOULDER, MASONR Y, OR 
CONCRETE (EXCEPT PA VEMENT} EXCEEDING 1/2 CUBIC YARD IN 
VOLUME. 

B. EXCA VA TED MA TERIALS NOT REQUIRED OR SUITABLE FOR BA CKFILL 
SHALL BE REMOVED FROM THE PROJECT SITE. PROVIDE SHEETING 
AND SHORING AS NECESSARY FOR PROTECTION OF WORK AND SAFETY 
OF PERSONNEL. REMOVE WA TER FROM EXCA VA TION BY PUMPING OR 
OTHER APPROVED METHOD. 

C. BACKFILLING AROUND STRUCTURES SHALL CONSIST OF EARTH, LOAM, 
SAND-CLA Y, OR SAND AND GRA VEL, FREE FROM LARGE CLODS OF 
EARTH OR STONES O VER 1 INCH IN SIZE. BACKFILL MA TERIALS SHALL 
BE PLACED SYMMETRICALL Y ON ALL SIDES IN LOOSE LA YERS NOT 
MORE THAN 9 INCHES DEEP. EACH LA YER COMPACTED WITH 
MECHANICAL OR HAND TAMPERS TO 90 PERCENT COMPACTION, ASTM 
D698 DENSITY. 

D. BACKFILLING TRENCHES: BACKFILL SHALL BE PLA CED IN LA YERS NOT 
MORE THAN 6 INCHES THICK AND EA CH LA YER SHALL BE COMPACTED. 
BA CKFILUNG SHALL PROGRESS AS RAPIDL Y AS THE CONSTRUCTION, 
TESTING, AND ACCEPTANCE OF THE WORK PERMITS. BACKFILL SHALL 
BE FREE FROM ROOTS, WOOD SCRAP MA TERIAL, AND OTHER 
VEGETABLE MA TTER AND REFUSE. COMPACTION OF BACKFILL SHALL 
BE TO 90 PERCENT OF ASTM D698 DENSITY. THE FIRST LA YER SHALL 
BE EAR TH OR SAND, FREE FROM PARTICLES THA T WOULD BE RETAINED 
ON A 1/4-INCH SIEVE AND EXTENDING NOT LESS THAN 3-INCHES 
ABOVE THE TOP OF THE CABLES. THE SUCCEEDING LA YERS SHALL BE 
EXCA VA TED MA TERIAL HA VING STONES NO LARGER THAN WOULD 
PASS THROUGH A 4-INCH RING. THE BACKFILL SHALL BE LEVEL WITH 
THE ADJACENT SURFACE EXCEPT THA T IN SODDED AREAS A SPACE 
EQUAL TO THE THICKNESS OF THE SOD SHALL BE LEFT 

3.4 CONDUIT INSTALLA TION 

A. CONDUIT EMBEDDED IN CONCRETE SHALL BE HOT DIP RIGID 
GAL VAN! ZED STEEL. 

B. EXPOSED CONDUIT AND FITTINGS SHALL BE HOT DIP RIGID 
GAL VAN I ZED STEEL WITH 40 MIL PVC COA TIN� COLOR AS SELECTED 
BY THE ENGINEER. 

PART4 - PA YMENT 
METHOD OF PA YMENT AND ITEMS 

A. PA YMENT FOR HANGERS AND SUPPOR TS SHALL BE INCIDENTAL 
TO THE ITEMS BEING HUNG OR SUPPORTED. 

B. REFER TO THE GENERAL NOTES ON RACEWA YS AND BOXES, 
CONDUCTORS AND CABLES FOR PA Y ITEMS ASSOCIA TED WITH 
THE INSTALLA TION OF MA TERIALS IN THIS SECTION. 

I DENT! FICA TION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1. 1 SUMMARY 

A. THIS SECTION INCLUDES THE FOLLOWING: 
1 .  IDENTIFICA TION FOR RACEWA Y AND CABLES. 
2. IDENTIFICA TION FOR CONDUCTORS, COMMUNICA TION AND 

CONTROL CABLE. 
3. UNDERGROUND-LINE WARNING TAPE. 
4. WARNING LABELS AND SIGNS. 
5. INSTRUCTION SIGNS. 
6. EQUIPMENT IDENTIFICA TION LABELS. 
7. PROVIDE OSHA, IEEE STANDARD 1584 AND NFPA -70E 

COMPLIANT ARC FLASH AND SHOCK HAZARD SJGNAGE THA T 
INDICA TES EQUIPMENT VOL TAGE, ALL APPROACH BOUNDARIES, 
INCIDENT ENERGY LEVELS, FA UL T CURRENT LEVELS A VAILABLE 
AND PPE REQUIRED FOR ALL ELECTRICAL PANELBOARDS, 
SAFETY SWITCHES AND TRANSFORMERS. 

8. MISCELLANEOUS IDENTIFICA TION PRODUCTS. 

1.2 SUBMITTALS 

A. PRODUCT DA TA :  FOR EACH ELECTRICAL IDENTIFICA TION PRODUCT 
INDICA TED. 

B. !DENT! FICA TION SCHEDULE: AN INDEX OF NOMENCLA TURE OF 
ELECTRICAL EQUIPMENT AND SYSTEM COMPONENTS USED IN 
IDENTIFICA TION SIGNS AND LABELS. 

C. SAMPLES: FOR EACH TYPE OF LABEL AND SIGN TO ILLUSTRA TE SIZE, 
COLORS, LETTERING STYLE, MOUNTING PROVISIONS, AND GRAPHIC 
FEA TURES OF !DENT! FICA TION PRODUCTS. 

1.3 QUALITY ASSURANCE 

A. COMPL Y WITH ANSI A13. 1, ANSI C2, AND ANSI Z635. 4. 
B. COMPL Y WITH NFPA 70. 
C. COMPL Y WITH 29 CFR 1910. 145. 

1.4 COORDINA TION 

A.  COORDINA TE IDENTIFICA TION NAMES, ABBREVIA TIONS, COLORS, AND 
OTHER FEA TURES WITH REQUIREMENTS IN THE CONTRACT 
DOCUMENTS, SHOP DRA WINGS, ODOT REQUIREMENTS, 
MANUFACTURER 'S WIRING DIAGRAMS, AND THE OPERA TION AND 
MAINTENANCE MANUALS, AND WITH THOSE REQUIRED BY CODES, 
STANDARDS, AND 29 CFR 1910. 145. USE CONSISTENT DESIGNA TIONS 
THROUGHOUT PROJECT. 

B. COORDINA TE INSTALLA TION OF IDENTIFYING DEVICES WITH 
COMPLETION OF COVERING AND PAINTING OF SURFACES WHERE 
DEVICES ARE TO BE APPLIED. 

C. COORDINA TE INSTALLA TION OF IDENTIFYING DEVICES WITH 
LOCA TION OF ACCESS PANELS AND DOORS. 

D. INSTALL IDENTIFYING DEVICES BEFORE INSTALLING ACOUSTICAL 
CEILINGS AND SIMILAR CONCEALMENT. 

E. INSTALL ALL SIGNS AND LABELS HORIZONTAL (LEVEL) AND 
CONSISTENT FOR SIMILAR EQUIPMENT AND PANELS. 

PAR T  2 - PRODUCTS 

2. 1 RACEWA Y AND METAL-CLAD CABLE IDENTIFICA TION MA TERIALS 

A.  COMPL Y WITH ANSI A13. 1  FOR MINIMUM SIZE OF LETTERS FOR 
LEGEND AND FOR MINIMUM LENGTH OF COLOR FIELD FOR EACH 
RACEWA Y AND CABLE SIZE. 

B. SELF-ADHESIVE VINYL LABELS: PREPRINTED, FLEXIBLE LABEL 
LAMINA TED WITH A CLEAR, WEA THER AND CHEMICAL-RESISTANT 
COA TING AND MA TCHING WRAPAROUND ADHESIVE TAPE FOR 
SECURING ENDS OF LEGEND LABEL. 

C. SNAP-AROUND LABELS: SLIT, PRETENSIONED, FLEXIBLE, PREPRINTED, 
COLOR-CODED ACR YLIC SLEEVES, WITH DIAMETER SIZED TO SUIT 
DIAMETER OF RACEWA Y OR CABLE IT IDENTIFIES AND TO STA Y  IN 
PLACE BY GRIPPING ACTION. 

D. SELF-ADHESIVE VINYL TAPE: COLORED, HEA VY DUTY, WA TERPROOF, 
FADE RESISTANT,· 2 INCHES WIDE; COMPOUNDED FOR OUTDOOR USE. 

2.2 CONDUCTOR AND COMMUNICA TION AND CONTROL CABLE 
IDENTIFICA TION MA TERIALS 

A. ALUMINUM WRAPAROUND MARKER LABELS: CUT FROM 0. 014-INCH
THICK ALUMINUM SHEET, WITH STA MPED, EMBOSSED, OR SCRIBED 
LEGEND, AND FITTED WITH TABS AND MA TCHING SLOTS FOR 
PERMANENTL Y SECURING AROUND WIRE OR CABLE JACKET OR 
AROUND GROUPS OF CONDUCTORS. 

2.3 MISCELLANEOUS IDENTIFICA TION PRODUCTS 

A. CABLE TIES: FUNGUS-INERT, SELF-EXTINGUISHING, 1 -PIECE, SELF
LOCKIN� TYPE 6/6 NYLON CABLE TIES. 
1 .  MINIMUM WIDTH: 3/16 INCH. 
2. TENSILE STRENGTH: 50 LB, MINIMUM. 
3. TEMPERA TURE RANGE: MINUS 40 TO PLUS 185 DEG F. 
4. COLOR: BLACI( EXCEPT WHERE USED FOR COLOR-CODING. 

B. PAINT: PAINT MA TERIALS AND APPLICA TION REQUIREMENTS ARE 
SPECIFIED IN DIVISION 9 PAINTING SECTIONS. 

PAR T  3- EXECUTION 

3.1 PREPARA TION 

A .  ALL SURFA CES TO RECEIVE LABELS SHALL BE CAREFULL Y  PREPARED IN 
ACCORDANCE WITH THE MANUFACTURER 'S INSTRUCTIONS. 

3.2 APPUCA TION 

A. A CCESSIBLE RA CEWA YS AND METAL-CLAD CABLES, 600 V OR LESS, 
FOR SER VICE, FEEDER AND BRANCH CIRCUITS MORE THAN 30 A :  
IDENTIFY WITH SNAP-AROUND LABEL. 
1. SNAP-AROUND LABELS: SLIT, PRETENSIONED, FLEXIBLE, 

PREPRINTED, COLOR-CODED ACR YLIC SLEEVES, WITH 
DIAMETER SIZED TO SUIT DIAMETER OF RACEWA Y OR CABLE IT 
IDENTIFIES AND TO STA Y IN PLACE BY GRIPPING ACTION. 

B. ACCESSIBLE RACEWA YS AND CABLES OF A UXILIAR Y SYSTEMS: 
IDENTIFY THE FOLLOWING SYSTEMS WITH COLOR-CODED, SNAP
AROUND, COLOR-CODING BANDS: 
1 .  SNAP-AROUND LABELS: SLIT, PRETENSIONED, FLEXIBLE, 

PREPRINTED, COLOR-CODED ACR YLIC SLEEVES, WITH 
DIAMETER SIZED TO SUIT DIAMETER OF RACEWA Y OR CABLE IT 
IDENTIFIES AND TO STA Y IN PLA CE BY GRIPPING ACTION. 

2. FIRE ALARM SYSTEM: RED. 
3. FIRE-SUPPRESSION SUPER VISOR Y AND CONTROL SYSTEM: 

RED AND YELLOW. 
4. COMBINED FIRE ALARM AND SECURITY SYSTEM: RED AND 

BLUE. 
5. SECURITY SYSTEM: BLUE AND YELLOW. 
6. MECHANICAL AND ELECTRICAL SUPER VISOR Y SYSTEM: GREEN 

AND BLUE. 
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7. TELECOMMUNICA TION SYSTEM: GREEN AND YELLOW. 
8. CONTROL WIRING: GREEN AND RED. 
POWER-CIRCUIT CONDUCTOR IDENTIFICA TION: FOR PRIMAR Y AND 
SECONDARY CONDUCTORS NO. 1/0 A WG AND LARGER IN VA UL TS, PULL 
AND JUNCTION BOXES, MANHOLES, AND HANDHOLES USE METAL 
TA GS. IDENTIFY SOURCE AND CIRCUIT NUMBER OF EA CH SET OF 
CONDUCTORS. FOR SINGLE CONDUCTOR CABLES, IDENTIFY PHASE IN 
ADDITION TO THE ABOVE. 
1 .  METAL TAGS: BRASS OR ALUMINUM, 2 BY 2 BY 0. 05 INCH, 

WITH STAMPED LEGEND, PUNCHED FOR USE WITH SELF
LOCKING NYLON TIE FASTENER. 

BRANCH-CIRCUIT CONDUCTOR IDENTIFICA TION: WHERE THERE ARE 
CONDUCTORS FOR MORE THAN THREE BRANCH CIRCUITS IN SAME 
JUNCTION OR PULL BO� USE COLOR-CODING CONDUCTOR TAPE. 
IDENTIFY EACH UNGROUNDED CONDUCTOR ACCORDING TO SOURCE 
AND CIRCUIT NUMBER. 
1 .  COLOR-CODING CONDUCTOR TAPE: COLORED, SELF-ADHESIVE 

VINYL TAPE NOT LESS THAN 3 MILS THICK BY 1 TO 2 INCHES 
WIDE 

CONDUCTORS TO BE EXTENDED IN THE FUTURE: A TTA CH WRITE-ON 
TA GS TO CONDUCTORS AND LIST SOURCE AND CIRCUIT NUMBER. 
1 .  WRITE-ON TAGS: POL YESTER TA G, 0. 015 INCH THICK, WITH 

CORROSION-RESISTANT GROMMET AND POL YESTER OR NYLON 
TIE FOR A TTA CHMENT TO CONDUCTOR OR CABLE 

2. MARKER FOR TA GS: PERMANENT, WA TERPROOF, BLACK INK 
MARKER RECOMMENDED BY TA G MANUFACTURER. 

A UXILIARY ELECTRICAL SYSTEMS CONDUCTOR IDENTIFICA TION: 
IDENTIFY FIELD-INSTALLED ALARM, CONTROL, SIGNAL, SOUND, 
INTERCOMMUNICA TIONS, VOICE, AND DA TA CONNECTIONS. 
1 .  IDENTIFY CONDUCTORS, CABLES, AND TERMINALS IN 

ENCLOSURES AND A T  JUNCTIONS, TERMINALS, AND PULL 
POINTS. IDENTIFY BY SYSTEM AND CIRCUIT DESIGNA TION. 

2. USE SYSTEM OF MARKER TAPE DESIGNA TIONS THA T IS 
UNIFORM AND CONSISTENT WITH SYSTEM USED BY 
MANUFA CTURER FOR FACTOR Y-INSTALLED CONNECTIONS. 

3. COORDINA TE IDENTIFICA TION WITH PROJECT DRA WINGS, 
MANUFACTURER 'S WIRING DIAGRAMS, AND OPERA TION AND 
MAINTENANCE MANUAL 

4. MARKER TAPES: VINYL OR VINYL-CLOTH, SELF-ADHESIVE 
WRAPAROUND TYPE, WITH CIRCUIT IDENTIFICA TION LEGEND 
MACHINE PRINTED BY THERMAL TRANSFER OR EQUIVALENT 
PROCESS. 

LOCA TIONS OF UNDERGROUND LINES: IDENTIFY WITH 
UNDERGROUND-LINE WARNING TAPE FOR POWER, LIGHTING, 
COMMUNICA TION, AND CONTROL WIRING AND OPTICAL FIBER CABLE. 
INSTALL UNDERGROUND-LINE WARNING TAPE FOR BOTH DIRECT
BURIED CABLES AND CABLES IN RACEWA Y. DURING BACKFILLING OF 
TRENCHES INSTALL CONTINUOUS UNDERGROUND-LINE WARNING TAPE 
DIRECTL Y ABO VE LINE A T  12 INCHES ABO VE DUCT. USE MUL TIPLE 
TAPES WHERE WIDTH OF MUL TIPLE LINES INSTALLED IN A COMMON 
TRENCH OR CONCRETE ENVELOPE EXCEEDS 16 INCHES OVERALL 
1. DESCRIPTION: 

a. PERMANENT, BRIGHT-COLORED, CONTINUOUS-PRINTED, 
POL YETHYLENE TAPE. 

b. NOT LESS THAN 6 INCHES WIDE BY 4 MILS THICK. 
c. COMPOUNDED FOR PERMANENT DIRECT-BURIAL SER VICE. 
d. EMBEDDED CONTINUOUS METALLIC STRIP OR CORE. 
e. PRINTED LEGEND SHALL INDICA TE TYPE OF UNDERGROUND 

LINE. 
f. WARNING LABELS FOR INDOOR CABINETS, BOXES, AND 

ENCLOSURES FOR POWER AND LIGHTING: COMPL Y WITH 29 
CFR 1 910. 145 AND APPL Y SELF-ADHESIVE WARNING LABELS. 
IDENTIFY SYSTEM VOL TA GE WITH BLACK LETTERS ON AN 
ORANGE BACKGROUND. APPL Y TO EXTERIOR OF DOOR, COVER, 
OR OTHER ACCESS. 

H. EQUIPMENT WITH MUL TIPLE POWER OR CONTROL SOURCES: APPL Y TO 
DOOR OR COVER OF EQUIPMENT INCLUDING, BUT NOT LIMITED TO, 
THE FOLLOWING: 

I. POWER TRANSFER SWITCHES. 
J. CONTROLS WITH EXTERNAL CONTROL POWER 

CONNECTIONS. EQUIPMENT REQUIRING WORKSPACE CLEARANCE 
ACCORDING TO NFPA 70: UNLESS OTHER WISE INDICA TED, APPL Y TO 
DOOR OR COVER OF EQUIPMENT BUT NOT ON FLUSH PANELBOARDS 
AND SIMILAR EQUIPMENT IN FINISHED SPACES. 

K. COMPL Y WITH NFPA 70 AND 29 CFR 1 910. 145. 
L SELF-ADHESIVE WARNING LABELS: FACTORY PRINTED, MUL TICOLOR, 

PRESSURE-SENSITIVE ADHESIVE LABELS, CONFIGURED FOR DISPLA Y 
ON FRONT COVER, DOOR, OR OTHER ACCESS TO EQUIPMENT, UNLESS 
OTHERWISE INDICA TED. 

M. BAKED-ENAMEL WARNING SIGNS: PREPRINTED ALUMINUM SIGNS, 
PUNCHED OR DRILLED FOR FASTENERS, WITH COLORS, LEGEND, AND 
SIZE REQUIRED FOR APPLICA TION. 1/4-INCH GROMMETS IN CORNERS 
FOR MOUNTING. NOMINAL SIZE, 7 BY 10 INCHES. 

N. METAL-BACKED, BUTYRA TE WARNING SIGNS: WEA THER-RESISTANT, 
NONFADING, PREPRINTED, CELLULOSE-ACETA TE BUTYRA TE SIGNS 
WITH 0. 0396-INCH GAL VANIZED-STEEL BACKING; AND WITH COLORS, 
LEGEND, AND SIZE REQUIRED FOR APPLICA TION. 1/4-INCH 
GROMMETS IN CORNERS FOR MOUNTING. NOMINAL SIZE, 10  BY 14 
INCHES. 

0. WARNING LABEL AND SIGN SHALL INCLUDE, BUT ARE NOT LIMITED TO, 
THE FOLLOWING LEGENDS: 

P. MUL TIPLE POWER SOURCE WARNING: "DANGER - ELECTRICAL SHOCK 
HAZARD - EQUIPMENT HAS MUL TIPLE POWER SOURCES. " 

Q. "DANGER-HIGH- VOL TAGE" SIGNS SHALL BE SECUREL Y MOUNTED ON 
THE ENTRY DOORS OF ALL ELECTRICAL ROOMS AND ENCLOSURES. 

R. WORKSPACE CLEARANCE WARNING: "WARNING - OSHA REGULA TION -
AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 
36 INCHES. " 

S. INSTRUCTION SIGNS: 

1.  OPERA TING INSTRUCTIONS: INSTALL INSTRUCTION SIGNS TO 
FACILITA TE PROPER OPERA TION AND MAINTENANCE OF ELECTRICAL 
SYSTEMS AND ITEMS TO WHICH THEY CONNECT. INSTALL 
INSTRUCTION SIGNS WITH ENGINEER/OWNER APPROVED 
INSTRUCTIONS WHERE NEEDED FOR SYSTEM OR EQUIPMENT 
OPERA TION. INSTRUCTIONS ARE NEEDED FOR ALL EQUIPMENT 
UNLESS OTHERWISE NOTED. 

2. SIGNS SHALL BE ENGRA VED, LAMINA TED ACRYLIC OR MELAMINE 
PLASTIC, MINIMUM 1/16 INCH THICK FOR SIGNS UP TO 20 SQ. IN. AND 
1/8 INCH THICK FOR LARGER SIZES. 

3. THE ENGRA VED LEGEND SHALL BE !h II WHITE LETTERS ON BROWN 
FACE, AND PUNCHED OR DRILLED FOR MECHANICAL FASTENERS. 

4. THE SIGNS SHALL BE INSTALLED WITH STAINLESS HARDWARE 
5. EMERGENCY OPERA TING INSTRUCTIONS: INSTALL EMERGENCY 

OPERA TING INSTRUCTION SIGNS A T  EQUIPMENT USED FOR POWER 
TRANSFER, SAFETY SHUTDOWN, OR ANY OTHER LOCA TIONS 
REQUIRING OPERA TION IN AN EMERGENCY. 

a. SIGNS SHALL BE ENGRA VED, LAMINA TED ACRYLIC OR 
MELAMINE PLASTIC, MINIMUM 1/16 INCH THICK FOR SIGNS UP 
TO 20 SQ. IN. AND 1/8 INCH THICK FOR LARGER SIZES. 

b. THE ENGRA VED LEGEND SHALL BE !h II WHITE LETTERS ON RED 
FACE, AND PUNCHED OR DRILLED FOR MECHANICAL 
FASTENERS. 

c. THE SIGNS SHALL BE INSTALLED WITH STAINLESS HARDWARE. 
T. EQUIPMENT IDENTIFICA TION LABELS: ON EACH UNIT OF EQUIPMENT, 

INSTALL UNIQUE DESIGNA TION LABEL THA T IS CONSISTENT WITH 
WIRING DIA GRAMS, SCHEDULES, AND OPERA TION AND MAINTENANCE 
MANUAL APPL Y LABELS TO DISCONNECT SWITCHES AND PROTECTION 
EQUIPMENT, CENTRAL OR MASTER UNITS, CONTROL PANELS, CONTROL 
STA TIONS, TERMINAL CABINETS, AND RACKS OF EACH SYSTEM. 
SYSTEMS INCLUDE POWER, LIGHTING, CONTROL, COMMUNICA TION, 

SIGNAL, MONITORING, AND ALARM SYSTEMS UNLESS EQUIPMENT IS 
PRO VIDED WITH ITS OWN IDENTIFICA TION. 

LABELING INSTRUCTIONS: 
A .  INDOOR AND OUTDOOR EQUIPMENT: USE ENGRA VED, LAMINA TED 

ACR YLIC OR MELAMINE LABELS, PUNCHED OR DRILLED FOR SCREW 
MOUNTING IDENTIFICA TION LABELS SHALL HA VE WHITE LETTERS ON 
A DARK-GRA Y BACKGROUND. UNLESS OTHERWISE INDICA TED, 
PROVIDE A SINGLE LINE OF TEXT WITH 1/2-INCH- HIGH LETTERS ON 1 -
1/2-INCH- HIGH LABEL; WHERE 2 LINES OF TEXT ARE REQUIRED, USE 
LABELS 2 INCHES HIGH. MOUNT LABELS WITH STAINLESS HARDWARE 
(LABELS FOR FIELD MOUNTED EQUIPMENT SHALL INCLUDE THE NAME 
OF THE EQUIPMENT, AND THE LOCA TION FROM WHICH POWER IS FED). 

B. ELEVA TED COMPONENTS: INCREASE THE SIZE OF THE LABELS AND 
LETTERS TO THOSE APPROPRIA TE FOR VIEWING FROM THE FLOOR. 

C. IDENTIFICA TION LABELING OF SOME ITEMS LISTED BELOW MA Y BE 
REQUIRED BY INDIVIDUAL SECTIONS OR BY NFPA 70. 

a. PANELBOARDS, ELECTRICAL CABINETS, AND ENCLOSURES. 
b. ACCESS DOORS AND PANELS FOR CONCEALED ELECTRICAL 

ITEMS. 
c. ELECTRICAL SWITCHGEAR AND SWITCHBOARDS. 
d. TRANSFORMERS. 
e. ELECTRICAL SUBSTA TIONS. 
f. EMERGENCY SYSTEM BOXES AND ENCLOSURES. 
g. MOTOR-CONTROL CENTERS. 
h. DISCONNECT SWITCHES. 
i. ENCLOSED CIRCUIT BREAKERS. 
j. MOTOR STARTERS. 
k. PUSH-BUTTON STA TIONS. 
!. POWER TRANSFER EQUIPMENT. 
m. CONTACTORS. 
n. BA TTERY INVER TER UNITS. 
o. BA TTERY RACKS. 
p. POWER-GENERA TING UNITS. 

q. VOICE AND DA TA CABLE TERMINAL EQUIPMENT. 
r. TELEVISION/A UDIO COMPONENTS, RA CKS, AND CONTROLS. 
s. FIRE-ALARM CONTROL PANEL AND ANNUNCIA TORS. 
t. SECURITY AND INTRUSION-DETECTION CONTROL STA TIONS, 

CONTROL PANELS, TERMINAL CABINETS, AND RACKS. 
u. MONITORING AND CONTROL EQUIPMENT. 
v. UNINTERRUPTIBLE POWER SUPPL Y EQUIPMENT. 
w. TERMINALS, RACKS, AND PA TCH PANELS FOR VOICE AND DA TA 

COMMUNICA TION AND FOR SIGNAL AND CONTROL FUNCTIONS. 
x. CONTROL SYSTEMS 

y. FIELD MOUNTED CONTROL DEVICES 
z. FIELD MOUNTED INSTRUMENTS 
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3.2 

A. 

B. 

c. 

D. 

INSTALLA TION PRACTICES 

VERIFY IDENTITY OF EACH ITEM BEFORE INSTALLING IDENTIFICA TION 
PRODUCTS. 
LOCA TION: INSTALL !DENT/FICA TION MA TERIALS AND DEVICES A T  
LOCA TIONS FOR MOST CONVENIENT VIEWING WITHOUT 
INTERFERENCE WITH OPERA TION AND MAINTENANCE OF EQUIPMENT. 
A TTACH NONADHESIVE SIGNS AND PLASTIC LABELS WITH SCREWS 
AND A UXILIARY HARDWARE APPROPRIA TE TO THE LOCA TION AND 
SUBSTRA TE. 
COLOR-CODING FOR PHASE AND VOL TAGE LEVEL IDENTJFICA TION/ 600 
V AND LESS: USE THE COLORS LISTED BELOW FOR UNGROUNDED 
SERVICE,. FEEDER/ AND BRANCH-CIRCUIT CONDUCTORS. 
1 .  COLOR SHALL BE FACTORY APPLIED OR, FOR SIZES LARGER 

THAN NO. 10 A WG IF A UTHORITIES HA VING JURISDICTION 
PERMIT, FIELD APPLIED. 

2. COLORS FOR 208/120V CIRCUITS: 

a. PHASE A :  BLACK. 
b. PHASE B: RED. 
c. PHASE C: BLUE. 

3. COLORS FOR 480/277V CIRCUITS: 

a. PHASE A :  BROWN. 
b. PHASE B: ORANGE. 
c. PHASE C: YELLOW. 

4. FIELD-APPLIED, COLOR-CODING CONDUCTOR TAPE: APPL Y IN 
HALF-LAPPED TURNS FOR A MINIMUM DISTANCE OF 6 INCHES 
FROM TERMINAL POINTS AND IN BOXES WHERE SPLICES OR 
TAPS ARE MADE. APPL Y LAST TWO TURNS OF TAPE WITH NO 
TENSION TO PREVENT POSSIBLE UNWINDING. LOCA TE BANDS 
TO A VOID OBSCURING FACTOR Y CABLE MARKINGS. 

E. ALUMINUM WRAPAROUND MARKER LABELS AND METAL TA GS: SECURE 
TIGHT TO SURFACE OF CONDUCTOR OR CABLE A T  A LOCA TION WITH 
HIGH VISIBILITY AND ACCESSIBILITY. 

F. PAINTED IDENTIFICA TION: PREPARE SURFACE AND APPL Y PAINT 
A CCORDING TO DIVISION 9 PAINTING SECTIONS. 

PART 3 - EXECUTION 

3. 1 APPUCA TION 
A. LABELS: 

1 .  LABELS SHALL BE PAINTED AND STENCILED ON CLEAN DR Y 
SURFACES. 

2. ALL CONDUIT SYSTEMS SHALL REQUIRE IDENTIFICA TION WHEN 
EXPOSED OR CONCEALED ABOVE A CCESSIBLE CEILINGS. 

B. NAMEPLA TES: 
1 .  NAMEPLA TES SHALL BE SECURED TO PAINTED SURFA CE WITH 

SUITA BLE TORX TAMPERPROOF STAINLESS STEEL SCREWS, 
LOCKWASHERS AND NUTS. 

2. NAMEPLA TES SHALL BE SECURED TO UNPAINTED SURFACES 
WITH EPOXY CEMENT. SURFACE SHALL BE PROPERL Y CLEANED 
BEFORE APPLICA TION. 

C. DANGER SIGNS SHALL BE SECURED WITH TORX TAMPERPROOF 
STAINLESS STEEL SCREWS LOCKWASHERS AND NUTS. 

PART4- PA YMENT 
4. 1 METHOD OF PA YMENT AND ITEMS 

A. PA YMENT FOR ITEMS BEING IDENTIFIED SHALL BE INCIDENTAL TO THE 
COST OF THE ITEM. 

B. REFER TO THE GENERAL NOTES ON LIGHTING, CONTROLS, RACEWA YS 
AND BOXES, CONDUCTORS AND CABLES, TRANSFORMERS, 
SWITCHGEARS FOR PA Y ITEMS ASSOCIA TED WITH THE INSTALLA TION 
OF MA TERIALS IN THIS SECTION. 
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ITEM 690 - SPECIAL - MISC. : ELECTRICAL TESTING AND COMMISSIONING 
PART 1 - GENERAL 
1. 01 SECTION INCLUDES 

A. THE REQUIREMENTS OF THIS SECTION SHALL BE CONSISTED OF 
FACTOR Y TESTING, MANUFACTURER 'S START-UP, ELECTRICAL SYSTEM 
TESTING, INTEGRA TED SYSTEM COMMISSIONING, DOCUMENTA TION AND 
TRAINING. 

B. REQUIREMENTS FOR THE CONTRA CTOR TO PERFORM ACCEPTANCE 
TESTING OF ELECTRICAL SYSTEM, WIRING, EQUIPMENT, AND 
GROUNDING. 

C. PERFORM THE FOLLOWING TESTS IN ACCORDANCE WITH NETA 
STANDARDS 2009 

1 .  L V  & MV SWITCHGEAR AND SWITCHBOARD ASSEMBLIES 
2. TRANSFORMERS, TR Y- TYP0 AIR-COOLED, LOW- VOL TAG0 SMALL 
3. TRANSFORMERS, DRY- TYP0 AIR-COOLED, LARGE (UTILITY) 
4. CABLES, LOW- VOL TAGE, 600- VOL T MAXIMUM 
5. CABLES, MEDIUM AND HIGH VOL TA GE 
6. METAL-ENCLOSED BUSWA YS 
7. CIRCUIT BREAKERS, AIR, LOW- VOL TAGE PO WER 
8. PROTECTIVE RELA YS, MICROPROCESSOR-BASED 
9. INSTRUMENT TRANSFORMERS 
10. METERING DEVICES 
11 .  GROUNDING SYSTEMS 
12. MOTOR CONTROL, MOTOR STAR TERS, LOW- VOL TAGE 
13. SURGE ARRESTERS, MEDIUM AND HIGH VOL TAGE 
14. EMERGENCY SYSTEMS, UNINTERRUPTIBLE POWER SYSTEMS 
15. EMERGENCY SYSTEMS, AUTOMA TIC TRANSFER SWITCHES 
1 6. FIBER-OPTIC CABLES 
17. SYSTEM FUNCTION TESTS 

1. 02 CITED STANDARDS 
A. NA TIONAL ELECTRICAL TESTING ASSOCIA TION (NETA): 

1. A TS-2009 - ACCEPTANCE TESTING SPEC/FICA TIONS FOR 
ELECTRIC POWER DISTRIBUTION EQUIPMENT AND SYSTEMS. 

B. NA TIONAL FIRE PROTECTION ASSOCIA TION (NFPA): 
1 .  70, NA TIONAL ELECTRICAL CODE (NEC) 
2. 70E STANDARD FOR ELECTRICAL SAFETY IN THE 

WORKPLA CE 2012 

C. OCCUPA TIONAL SAFETY & HEAL TH ADMINISTRA TION (OSHA) 
1 .  29 CFR 1910. 7 DEFINITION AND REQUIREMENTS FOR A 

NA TIONALL Y RECOGNIZED TESTING LABORA TOR Y. 

D. NA TIONAL ELECTRICAL MANUFACTURERS ASSOCIA TION (NEMA). 

1. 03 NOTED RESTRICTIONS 
A. ELECTRICAL TESTING FIRM SHALL BE NETA CERTIFIED WITH A MINIMUM 

OF 15 YEARS' EXPERIENCE. 

B. INTERRUPTION OF EXISTING ELECTRIC SER VICE: DO NOT INTERRUPT 
ELECTRIC SER VICE TO FA CILITIES OCCUPIED BY OHIO DEPARTMENT OF 
TRANSPOR TA TION (ODOT) OR OTHERS UNLESS PERMITTED UNDER THE 
FOLLOWING CONDITIONS AND THEN ONL Y AFTER ARRANGING A 
PLANNED SHUTDOWN OR PROVIDING TEMPORARY ELECTRIC SER VICE 
ACCORDING TO REQUIREMENTS INDICA TED: 
1 .  NOTIFY ODOT NO FEWER THAN 30 DA YS IN ADVANCE OF 

PROPOSED INTERRUPTION OF ELECTRIC SER VICE. 

2. INDICA TE METHOD OF PROVIDING TEMPORARY ELECTRIC 
SER VICE. 

3. DO NOT PROCEED WITH INTERRUPTION OF ELECTRIC 
SER VICE WITHOUT ODOT'S WRITTEN PERMISSION. 

4. COMPL Y WITH NFPA 70E. 

C. ODOT - OPERA TIONS/ MAINTENANCE DEPARTMENT 
1. THE CONTRACTOR SHALL NOTIFY ODOT NO FEWER THAN 30 

DA YS IN ADVANCE OF ALL COMMISSIONING AND SYSTEM 
INTEGRA TION. 

2. ODOT SHALL BE INVITED TO WITNESS AND PARTICIPA TE IN 
THE ENTIRE COMMISSIONING AND SYSTEMS INTEGRA TION 
PROCESS FROM THE PRE-DESIGN PLANNING PHASE 
THROUGH CONSTRUCTION, CER TIFICA TION AND FINALL Y 
THE TURNO VER PROCESS, WHEN IT ACCEPTS THE PROJECT 
AND TAKES OWNERSHIP OF THE ALL SYSTEMS, 
SUBSYSTEMS, EQUIPMENT AND COMPONENTS INSTALLED 
DURING THE PROJECT. 

1. 04 QUALITY CONTROL 
A. TESTING FIRM QUALIFICA TIONS: 

1 .  OBTAIN THE SER VICES OF A NETA QUALIFIED AND AN 
INDEPENDENT TESTING SER VICE FIRM OR THE EQUIPMENT 
MANUFACTURER THA T MEETS THE FEDERAL OSHA CRITERIA 
FOR ACCREDITA TION OF TESTING LABORA TORIES, TITLE 29, 
PART 1910. 7. 

2. TESTING SER VICE OR TESTING PERSONNEL MA Y BE 
ACCEPTED OR REJECTED BASED UPON, BUT NOT LIMITED 
TO, THE TESTING EQUIPMENT INTENDED TO BE USED, THE 
QUALIFICA TIONS OF THE FIRM, AND PERSONNEL 

B. TEST EQUIPMENT TRA CEABILITY: 
1. TESTING FIRM SHALL HA VE A CALIBRA TION PROGRAM 

WHICH MAINTAINS APPLICABLE TEST INSTRUMENTA TION 
AND EQUIPMENT WITHIN RA TED ACCURA CY AND WITHIN 
THEIR CALIBRA TION TIME LIMITS. 

2. EQUIPMENT AND INSTRUMENTS USED TO EVALUA TE 
ELECTRICAL PERFORMANCE SHALL BE CALI BRA TED TO A 
SECONDAR Y  STANDARD TRACEABLE TO THE NA TIONAL 
INSTITUTE OF STANDARDS AND TECHNOLOGY. 

3. TEST EQUIPMENT OPERA TING INSTRUCTIONS AND 
PROCEDURES SHALL BE WITH THE TEST EQUIPMENT. 

4. A COPY OF TEST EQUIPMENT CALIBRA TION CERTIFICA TE 
MUST BE WITH EQUIPMENT A T  ALL TIMES TO BE A VAILABLE 
FOR INSPECTION. 

1 . 05 SUBMITTALS 
A. THE FOLLOWING SUBMITTALS SHALL BE MADE A MINIMUM OF THIRTY 

(30) CALENDAR DA YS PRIOR TO THE START OF RELEVANT WORK: 
1. PRE- TEST SUBMITTALS 

a. TESTING SER VICE QUALIFICA TIONS WITH COMPANY RESUME. 
b. LIST OF REFERENCES FOR TESTING COMPANY. 
c. LIST OF TESTING WORK COMPLETED OF SIMILAR MA GNITUDE. 
d. NUMBER OF PERMANENT EMPLOYEES WITH THEIR 

EMPLOYMENT DURA TION. 
e. LIST OF TEST EQUIPMENT OWNED OR LEASED WITH THEIR 

VALID CALIBRA TION CERTIFICA TES. SUBMIT A LIST OF THE 
PROPOSED PERSONNEL WITH THEIR RESUMES WHO SHALL 
PERFORM THE TESTING. TECHNICIAN SHALL BE NETA 
CERTIFIED WITH AT LEAST 10 YEARS EXPERIENCE. 

f. SUBMIT A SAMPLE OF TEST RECORD FORMS TO BE USED FOR 
THE TESTING FOR ENGINEER 'S APPROVAL IF NOT ACCEPTED 

BY THE ENGINEER, THE TESTING FIRM SHALL RESUBMIT THE 
FORMS, WITH THE CHANGES, FOR THE ENGINEER 'S APPRO VAL 

g. THE TEST RECORD SHEET SHALL HA VE ALL TECHNICAL 
CHARACTERISTICS OF THE UNIT AND ALL IDENTIFICA TION 
DA TA INCLUDING EQUIPMENT/FEEDER NAME, LOCA TION, 
NAMEPLA TE INFORMA TION, TEST DA TE AND NAME OF TESTER. 
':4S FOUND " AND ':4S LEFT" SETTINGS SHALL BE 
DOCUMENTED. ALL DISCREPANCIES ENCOUNTERED SHALL BE 
ITEMIZED AND CLEARL Y DESCRIBED ON THE TEST SHEET. ALL 
TABULA TIONS OF THE TEST DA TA SHALL BE IN THE 
MICROSOFT EXCEL FORMA T AND SHALL BE SUPPLIED ON A 
DISK AS WELL AS TWO BOUND HARD COPIES. 

h. SUBMIT TEST PROCEDURES, WITH SKETCHES TO ILLUSTRA TE 
HOW THE TEST EQUIPMENT WILL BE CONNECTED TO THE 
EQUIPMENT TO BE TESTED, FOR ENGINEER 'S APPROVAL 

2. ONCE ALL OF THE ABOVE ITEMS HA VE BEEN SA TISFIED, THE 
TESTING FIRM SHALL SUBMIT EQUIPMENT TESTING PLAN AND 
SCHEDULE NO LA TER THAN 30 DA YS PRIOR TO SCHEDULED 
DA TE OF TESTING. THIS PLAN SHALL INDICA TE WHEN THE 
TESTS SHALL BE PERFORMED. 

3. POST- TEST SUBMITTALS: AFTER THE TESTING HAS BEEN 
COMPLETED, SUBMIT THREE (3) COPIES OF THE TEST 
REPORT WITHIN 15 CALENDAR DA YS OF THE COMPLETED 
TESTING TO THE ENGINEER FOR REVIEW. ALL TEST RESUL TS 
AND VALUES SHALL BE RECORDED ON THE FORMS 
ACCEPTED BY THE ENGINEER. 

a. A REPOR T FOR EA CH ALL EQUIPMENT/CABLES/SYSTEMS SHALL 
BE PRO VIDED INDICA TING NUMBER OF UNITS TESTED, 
NUMBER OF UNITS NOT A VAILABLE TO BE TESTED, 
DISCREPANCIES FOUND AND CROSS REFERENCES FOR MORE 
INFORMA TION TO THE SPECIFIC TEST SHEET. A SUMMARY OF 
ALL REPOR TS ALONG WITH THE TESTING FIRM'S 
RECOMMENDA TION SHALL BE SUBMITTED. SUMMARY TEST 
REPORT CONSISTS OF THE FOLLOWING: 

1) SUMMARY OF TESTING FOR THE PROJECT. 
2) DESCRIPTION OF THE EQUIPMENT. 
3) DESCRIPTION OF THE TEST AND TEST PROCEDURES. 
4) TEST RESUL T DA TA. 
5) CONCLUSIONS AND RECOMMENDA TIONS. 
6) COMPLETED TEST RECORD FORMS, INCLUDING WITNESS'S 

SIGNA TURES. 
7) LIST OF TEST EQUIPMENT AND CALIBRA TION DOCUMENTS. 
8) DA TE AND TIME. 
9) INCLUDE THE FOLLOWING DA TA TABULA TED, AS 

APPLICABLE FOR EACH PIECE OF EQUIPMENT.· 
a) CIRCUIT NUMBER. 
b) EQUIPMENT OR MOTOR NAME OF CIRCUIT AND TAG 

NUMBER (WHERE APPLICABLE). 
c) NAMEPLATE FULL -LOAD-AMPERE RA TING. 
d) MOTOR SER VICE FA CTOR. 
e) MOTOR AMBIENT TEMPERA TURE RA TING. 
f) OVERLOAD RELA Y RA TING. 
g) MEASURED FULL LOAD CURRENT. 
h) MEASURED DISCHARGE PRESSURE (WHERE 

APPLICABLE). 
i) MEASURED FLOW RA TE (WHERE APPLICABLE). 

j) PROJECT RECORD DOCUMENTS: NOTE OR INDICA TE 
WIRING DEVIA TIONS FROM CONTRA CT DOCUMENTS ON 
PROJECT RECORD DOCUMENTS. 
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PART 2 - PRODUCTS 

2. 01 GENERAL 
A. THE ELECTRICAL TESTING COMPANY RETAINED BY THE CONTRA CTOR 

SHALL PROVIDE ALL MA TERIAL, TEST INSTRUMENTS, EQUIPMENT, 
LABOR, AND TECHNICAL SUPERVISION TO PERFORM TESTS AND 
INSPECTIONS. THE NETA MEMBER COMPANY SHALL INSPECT POWER, 
CONTROL, SIGNALING, LOW-VOLTAGE CABLING, RA CEWA Y SYSTEMS 
AND GROUNDING OF EQUIPMENT. 

B. CONTRA CTOR SHALL SUBMIT THE TESTING COMPANY'S QUAL/FICA TIONS 
AND THE RESUMES OF THE PERSONNEL BEING ASSIGNED TO THIS 
PROJECT FOR ODOT APPROVAL PRIOR TO THE COMMENCEMENT OF 
WORK. A T  LEAST ONE TECHNICIAN WITH CER TIFIED ETT SENIOR LEVEL 
IV SHALL BE ASSIGNED FOR THE DURA TION OF ENTIRE TEST. 

C. WHERE EQUIPMENT IS TO BE RETAINED BUT REWIRED THA T EQUIPMENT 
AND ASSOCIA TED WIRING MUST PASS ALL TESTING PROCEDURES AS IF 
INSTALLED NEW. 

D. ODOT DESIGNA TED REPRESENTA TIVES WILL WITNESS ALL 
INSPECTIONS, FA CTORY AND FIELD TESTS AND INTEGRA TED SYSTEM 
COMMISSIONING. NOTIFY ODOT A MINIMUM OF 30 WORKING DA YS IN 
ADVANCE OF INSPECTION OR TESTING DA TE. 

2. 02 PRODUCT NAME 
A. A PARTIAL LIST OF EQUIPMENT TO BE TESTED SHALL INCLUDE BUT NOT 

LIMITED TO: 
1. LOW VOL TAGE WIRE AND CABLES (POWER AND CONTROL} 
2. ALL INSTALLED CIRCUIT BREAKERS (LOW & MEDIUM 

VOLTAGE) 
3. MOTOR CONTROL CENTERS AND COMBINA TION MOTOR 

STARTERS 
4. DISTRIBUTION PANELS AND SWITCHBOARDS 
5. WIRING DEVICES 
6. LUMINAIRES AND LIGHTING CONTROL SYSTEMS 
7. PUMPS AND PUMP CONTROL SYSTEM 
8. LIFE SAFETY SYSTEMS INCLUDING BUT NOT LIMITED TO 

EMERGENCY SJGNA G� CO MONITORING SYSTEM, FIRE 
ALARM SYSTEM, AND EMERGENCY LIGHTING. 

9. TUNNEL CONTROL SYSTEMS INCLUDING BUT NOT LIMITED 
TO CCTV SYSTEM, AND PORTAL INFORMATION SIGNS. 

PART 3 - EXECUTION 

3. 01 GENERAL 
A. ALL MA TERIALS, SUPPLIES, TOOLS, EQUIPMENT, LABOR, AND SERVICES 

SHALL BE PROVIDED TO PERFORM ALL TESTS AS SPECIFIED IN THIS 
SECTION. SUBMIT A LIST OF INSTRUMENTS AND CERTIFICATION 
INDICA TING THA T INSTRUMENTS THA T TO BE USED FOR TESTING HAVE 
BEEN CALIBRA TED AND THEIR ACCURA CY CERTIFIED WITHIN A 
PREVIOUS PERIOD OF NOT MORE THAN SIX MONTH. LIST TYPES OF 
INSTRUMENTS TO BE USED, MANUFACTURER, MODEL NUMBER, SERIAL 
NUMBER, LA TEST DA TE OF CALIBRA TION, AND CALIBRATION 
ORGANIZA TION. 

B. THE TESTING COMPANY SHALL HAVE A CALIBRA TION PROGRAM THA T 
MAINTAINS APPLICABLE TEST INSTRUMENTA TION WITHIN RA TED 
ACCURA CY IN ACCORDANCE WITH MANUFACTURER S 
RECOMMENDATIONS AND STANDARD INDUSTRY PRA CTICE. 

C. TEST REPORTS SHALL BE SUBMITTED TO THE ENGINEER. 

D. ALL DEFICIENCIES REVEALED BY TESTS SHALL BE CORRECTED A T  NO 
COST TO ODOT. ALL MA TERIAL AND EQUIPMENT FOUND FAULTY BY 
TESTS SHALL BE REPLA CED. RESOLUTION OF DEFICIENCIES SHALL 
BE THE RESPONSIBILITY OF THE CONTRACTOR. ALL CORRECTIVE 
ACTIONS IDENTIFIED BY THE TESTING COMPANY SHALL BE RECTIFIED 
BY THE CONTRA CTOR WITHIN TEN {1 0} WORKING DA YS. 

E. CONTRA CTOR SHALL BE RESPONSIBLE FOR ANY DAMAGE TO EQUIPMENT 
OR MA TERIAL DUE TO IMPROPER TEST PROCEDURES OR TEST 
APPARA TUS HANDLING, AND SHALL REPLA CE OR RESTORE TO ORIGINAL 
CONDITION ANY DAMA GED EQUIPMENT OR MA TERIAL. 

F. CONTRA CTOR SHALL RETAIN THE SERVICES OF A NETA CERTIFIED 
INDEPENDENT THIRD PARTY TESTING COMPANY TO PERFORM 
ELECTRICAL EQUIPMENT INSPECTIONS, FIELD TESnNG AND 
COMMISSIONING TO DEMONSTRA TE MA TERIAL, EQUIPMENT AND SYSTEM 
HAVE MET ALL TECHNICAL REQUIREMENTS OF RFP, SPECIFICA TIONS AND 
WORKING ORA WINGS. ALL ELECTRICAL TESTING SHALL BE PERFORMED 
IN ACCORDANCE WITH NETA A TS, APPLICABLE IEEE STANDARDS, 
UTILITIES SPECIFICA TIONS, AND MANUFACTURER 'S 
RECOMMENDA TIONS. THE INDEPENDENT TESTING FIRM SHALL BE THE 
COORD INA TOR OF ACCEPTANCE TESTING/ COMMISSIONING. THE TEAM 
LEADER SHALL BE NETA ETT LEVEL 4 AND WITH CREDENTIALS 
ACCEPTABLE TO ODOT. ALL ELECTRICAL TESTING SHALL BE CONDUCTED 
PRIOR TO FA CILITY WIDE INTEGRA TED SYSTEM TESTS. 

G. TESTING OF ALL SYSTEMS LISTED TO INCLUDE BUT NOT BE LIMITED TO: 
1. ALL WIRE, CABLE, EQUIPMENT, AND SYSTEMS INSTALLED OR 

CONNECTED UNDER ELECTRICAL CONTRACT SHALL BE 
TESTED TO ASSURE PROPER INSTALLA TION, SETTING, 
CONNECTION, AND FUNCTIONING IN ACCORDANCE WITH 
THE ORA WINGS, SPEC/FICA TIONS, AND THE 
MANUFACTURER 'S RECOMMENDA TIONS. THE INTENT HEREIN 
IS THA T FIELD TESTING BE EXTENSIVE AND COMPLETE AS 
SPECIFIED, TO PROVIDE ASSURANCE OF CORRECT 
INSTALLA TION AND OPERA TION OF EQUIPMENT. 

2. ALL TESTS AND INSPECTIONS RECOMMENDED BY THE 
EQUIPMENT MANUFA CTURER SHALL BE INCLUDED, WHETHER 
REQUIRED BY THESE SPEC/FICA TIONS OR NOT, UNLESS 
SPECIFICALLY WAIVED IN WRITING BY THE ENGINEER. 

3. TESTS SHALL INCLUDE BUT ARE NOT LIMITED TO THE 
FOLLOWING: 

a. ALL WIRING: ALL LOW VOLTAGE INSULA TED SINGLE AND 
MUL TI-CONDUCTOR POWER, CONTROL AND INSTRUMENT 
CABLES SHALL BE TESTED TO ENSURE CABLE INTEGRITY. 

1} CABLE SHALL BE VJSUALL Y INSPECTED ON THE REELS 
WHEN RECEIVED A T  THE JOBSITE. WHERE DAMA GE IS 
SUSPECTED, PRELIMINAR Y  INSULA TION TESTS SHALL BE 
PERFORMED TO DETERMINE IF CABLE IS SA TISFACTOR Y 
BEFORE CABLE IS INSTALLED. 

2) ALL WIRES SHALL BE CHECKED FOR CONTINUITY AND 
IDENTIFICA TION. 

3) EA CH CONDUCTOR SHALL BE INDIVIDUALL Y AND 
SUCCESS/VEL Y MEGGERED TO GROUND AND BETWEEN 
PHASES, USING A MEGGER IN ACCORDANCE NETA A TS. 

4) PERFORM INSULA TION-RESISTANCE TEST ON EACH 
CONDUCTOR WITH RESPECT TO GROUND AND ADJA CENT 
CONDUCTORS. APPLIED POTENTIAL SHALL BE 500 VOLTS 
DC FOR 300 VOL T RA TED CABLE AND 1000 VOLTS DC FOR 
600 VOL T  RA TED CABLE. TEST DURATION SHALL BE ONE 
MINUTE. FOR UNITS WITH SOLID STA TE COMPONENTS OR 
CONTROL DEVICES THA T CANNOT TOLERA TE THE APPLIED 

VOL TAGE, FOLLOW THE MANUFACTURER 'S 
RECOMMENDATION. 

5) FREE OF SHOR T CIRCUITS, UNINTENTIONAL AND 
GROUNDS. 

6) INSULA TION RESISTANCE (IR) FOR SA TISFA CTOR Y LOW 
VOL TAGE CABLE INSTALLA TIONS SHALL NOT BE LOWER 
THAN 50 MEGOHMS. 

b. MOLDED CASE BREAKERS 150 A AND LARGER: TIME AND 
INSTANTANEOUS TRIPPING, PHYSICAL CONDITION, CONTACT 
RESISTANC� INSULA TION RESISTANCE. 

c. POWER CIRCUIT BREAKERS: CALIBRA TION TO TIME/CURRENT 
CURVES, PHYSICAL CONDITION, CONTACT RESISTANCE, 
INSULA TION RESISTANCE. 

d. GROUNDING SYSTEM: GROUND RESISTANCE, GROUND LOOP 
IMPEDANCE, GROUND CONTINUITY AND INTEGRITY. 

e. MOTOR CONTROLS: PROPER OVERLOAD SENSING, INSULA TION 
RESIS TANCE. 

f. FOR ACTUAL REQUIREMENTS OF EA CH AREA VERIFY TESTING 
REQUIREMENTS WITH THE ENGINEER. 

g. ALL WIRE AND CABLE UTILIZED ON THE 120/208 AND 480/277 
VOLT SYSTEMS SHALL BE MEGGAR TESTED UTILIZING A 1000 
VOLT RA TED TESTER. 

h. ALL PANELBOARDS AND SWITCHBOARDS SHALL BE MEGGAR 
TESTED PRIOR TO ENERGIZING. 

i. ALL CONNECTIONS INSIDE OF SWITCHBOARDS, 
PANELBOARDS, COMBINATION STARTERS, MOTOR CONTROL 
CENTERS; AND SIMILAR EQUIPMENT SHALL BE TORQUED AND 
TESTED PRIOR TO ENERGIZING THE EQUIPMENT. 

j. PRE-CONNECTION: 
1) VISUAL AND MECHANICAL INSPECTION. 
2) PERFORM RESISTANCE MEASUREMENTS THROUGH BOL TED 

CONNECTIONS WITH A LOW RESISTANCE DC OHMMETER 
OR AN INSULATION RESISTANCE TEST METER. 

3) CONTINUITY OF ALL PROTECTIVE CONDUCTORS TO BE 
RECORDED USING A LOW RESISTANCE DC OHMMETER OR 
AN INSULA TION RESISTANCE TEST METER. 

4) CHECK CONTINUITY OF ALL CONDUCTORS AND VERIFY 
CORRECT CABLE CONNECTIONS. 

5) CHECK POLARITY OF ALL CONDUCTORS. 
6) PERFORM INSULATION-RESISTANCE TEST ON EACH 

CONDUCTOR WITH RESPECT TO GROUND AND ALL 
ADJA CENT CONDUCTORS USING AN INSULATION 
RESISTANCE TEST METER. EACH CONDUCTOR MUST BE 
TESTED FOR 1 MINUTE. 

7) VERIFY UNIFORM RESISTANCE OF ALL PARALLEL 
CONDUCTORS. 

k. POST-CONNECTION 
1} TEST AND RECORD THE IMPEDANCE A T  THE SUPPL Y 

ORIGIN. 
2) TEST AND RECORD THE GROUND FAUL T LOOP IMPEDANCE 

BETWEEN ALL LIVE CONDUCTORS AND GROUND A T  THE 
FURTHEST EXTENTS OF EACH FINAL CIRCUIT. THIS TEST IS 
TO BE COMPLETED USING A FA UL T LOOP IMPEDANCE 
TESTER AND ALL RESUL TS MUST BE IN COMPLIANCE WITH 
THE CIRCUIT PROTECTIVE DEVICE (CPO) LIMITS FROM THE 
MANUFACTURER. 

3) TEST AND RECORD THE OPERA TING TRIP TIME OF ALL GFI 
AND GFCJS DEVICES TO ENSURE COMPLIANCE WITH NEC 
AND MANUFACTURER S PUBLISHED DA TA. THIS TEST IS TO 
BE COMPLETED USING A GFCI TEST METER. 

I. UPON COMPLETION OF THE TESTS AND INSPECTIONS 
SPECIFIED, A LABEL SHALL BE PROVIDED IN ACCORDANCE 
WITH NETA LABELING. 
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m. FIRE ALARM TEST: 
1) PROVIDE THE SERVICE OF A FA CTOR Y- TRAINED ENGINEER 

OR TECHNICIAN AUTHORIZED BY THE MANUFACTURER OF 
THE FIRE ALARM EQUIPMENT TO SUPERVISE SYSTEM 
TESTS. FORMA T OF DOCUMENTA TION FOR TESTING SHALL 
BE IN ACCORDANCE WITH NFPA 72, CHAPTER 10. BEFORE 
ENERGIZING THE CABLES AND WIRES, CHECK FOR 
CORRECT CONNECTIONS AND TEST FOR SHORT CIRCUITS, 
GROUND FA UL TS, CONTINUITY, AND INSULA TION. 

2) NFPA 3, RECOMMENDED PRA CTICE ON COMMISSIONING 
AND INTEGRA TED TESTING OF FIRE PROTECTION AND LIFE 
SAFETY SYSTEMS. 

3.02 START-UP PL AN 
A. EQUIPMENT START-UP MUST BE PERFORMED TO TEST INDIVIDUAL 

EQUIPMENT AND SYSTEM PERFORMANCE IN ACCORDANCE WITH 
MANUFACTURER 'S PERFORMANCE PARAMETERS. ALL START-UP TESTING 
SHALL BE PERFORMED BY THE MANUFACTURER 'S AUTHORIZED 
REPRESENTA TIVES IN CONJUNCTION WITH NETA CERTIFIED ELECTRICAL 
TESTING COMPANY AND DESIGN ENGINEER. 

B. THE CONTRA CTOR SHALL PERFORM START-UP TESTING FOR EA CH PIECE 
OF EQUIPMENT TO ENSURE THA T THE EQUIPMENT AND SYSTEMS ARE 
PROPERL Y INSTALLED AND READY FOR OPERA TION, SO THA T 
FUNCTIONAL PERFORMANCE TESTING MA Y PROCEED WITHOUT DELA YS. 

C. THE CONTRA CTOR SHALL PREPARE A START-UP PLAN FOR EACH PIECE OF 
EQUIPMENT. THIS PLAN SHALL BE SUBMITTED TO ODOT FOR REVIEW 
AND COMMENT. THE START-UP PLAN SHALL CONSIST, A T  A MINIMUM OF 
THE MANUFACTURER'S STANDARD START-UP AND CHECK OUT 
PROCEDURES COPIED FROM THE INSTALLATION MANUALS. 

D. FOUR (4) WEEKS PRIOR TO EXPECTED START-UP FOR A PIECE OF 
EQUIPMENT, THE CONTRA CTOR SHALL NOTIF Y ODOT IN WRITING. THE 
EXECUTION OF THE START-UP PLAN SHALL BE DIRECTED AND 
PERFORMED BY THE CONTRACTOR. ODOT SHALL BE INVITED TO BE 
PRESENT FOR THE STAR TUP OF THE EQUIPMENT. 

E. THE CONTRA CTOR SHALL SUBMIT THE COMPLETED CHECKLISTS AND 
STARTUP REPOR TS TO ODOT FOR REVIEW. THE CONTRACTOR SHALL 
NOTE ALL NON-COMPLIANCE ITEMS ON THESE CHECKLISTS. THE 
CONTRA CTOR SHALL NOTIF Y ODOT WHEN OUTSTANDING ITEMS HAVE 
BEEN CORRECTED. 

F. THE CONTRA CTOR SHALL COMPLETE THE START-UP PLAN AND RESOLVE 
OR CORRECT ALL ISSUES RESOLVED BEFORE FUNCTIONAL TESTING MA Y 
BEGIN. 

G. FUNCTIONAL PERFORMANCE TESTS 

H. THE CONTRA CTOR SHALL PROVIDE ALL DOCUMENTA TION AS REQUESTED 
TO ODOT FOR THE DEVELOPMENT OF TESTS. 

3.03 FUNCTIONAL PERFORMANCE TESTING 
A. PROCEDURES. THIS DOCUMENTA TION SHALL INCLUDE, A T  A MINIMUM, 

MANUFACTURER INSTALLA TION, START-UP, OPERA TION AND 
MAINTENANCE PROCEDURES. ODOT MA Y REQUEST FURTHER 
DOCUMENTA TION AS NECESSARY FOR THE DEVELOPMENT OF 
FUNCTIONAL PERFORMANCE TESTS. 

B. THE CONTRA CTOR SHALL REVIEW THE FUNCTIONAL PERFORMANCE TEST 
PROCEDURES DEVELOPED BY ODOT. 
1 .  THE CONTRA CTOR SHALL RESPOND IN WRITING TO ODOT 

REGARDING THE ACCEPTABILITY OF THE PROPOSED TEST 
PROCEDURES. 

2. THE CONTRA CTOR SHALL NOTE ANY NECESSARY 
MOD/FICA TIONS TO THE PROCEDURES DUE TO THE ACTUAL 
EQUIPMENT/SYSTEMS OR SAFETY CONCERNS AND SHALL 
SUBMIT THESE TO ODOT FOR CONSIDERA TION. 

C. THE CONTRACTOR SHALL PLA CE EQUIPMENT AND SYSTEMS INTO 
OPERA TION AND CONTINUE THE OPERA TION AS REQUIRED DURING 
EA CH WORKING DA Y OF THE TESTING ACTIVITIES. 

D. THE CONTRA CTOR SHALL ACCOMPLISH THE FUNCTIONAL PERFORMANCE 
TESTING OF EQUIPMENT BASED ON PROCEDURES DEVELOPED BY ODOT 
AND AS REVIEWED B Y  THE CONTRACTOR. 
1 .  THE CONTRA CTOR SHALL PROVIDE SKILLED TECHNICIANS 

TO ASSIST IN OPERA TION OF THE SYSTEMS DURING FUNCTIONAL 
PERFORMANCE TESTING. 

2. THE CONTRA CTOR SHALL CORRECT ANY DEFICIENCIES 
IDENTIFIED DURING TESTING AND RETEST EQUIPMENT AS REQUIRED. 

E. FUNCTIONAL TESTING SHALL VERIFY ALL SEQUENCES OF OPERATION 
FOR THE COMMISSIONED EQUIPMENT AND SYSTEMS. 
1. TESTING SHALL OCCUR BY OVERRIDING LOCAL CONTROLS 

OR SETPOINTS, OVERRIDING CONTROLS, MANUAL 
ENABLING/DISABLING OF THE UTILITY PO WER, OR OTHER MEANS 
MUTUALL Y AGREED TO BY THE CONTRA CTOR AND ODOT TO INITIA TE 
SEQUENCES OF OPERA TION AND VERIFY THE RESPONSE OF THE 
SYSTEM. SEQUENCES OF OPERA TION SHALL BE VERIFIED UNDER 
NORMAL POWER, EMERGENCY PO WER, AND FIRE SCENARIOS. 

F. UPON SUCCESSFUL COMPLETION OF ALL FUNCTIONAL PERFORMANCE 
TESTS, THE CONTRACTOR SHALL PERFORM INTEGRA TED SYSTEMS 
TESTING. THE TESTING SHALL DOCUMENT AND VERIFY THE PROPER 
RESPONSE OF ALL ELECTRICAL SYSTEMS. 

G. BEGIN FUNCTIONAL TESTING AFTER ACCEPTANCE OF THE SHORT 
CIRCUIT STUD Y AND PROTECTIVE DEVICE COORDINA TION STUD Y, AND 
AFTER IMPLEMENTATION OF THE COORDINATION STUD Y. I T  IS THE 
RESPONSIBILITY OF THE CONTRACTOR TO COORDINA TE THIS 
REQUIREMENT IN A TIMEL Y MANNER. 

H. PERFORM ELECTRICAL ACCEPTANCE TESTING IN ACCORDANCE WITH 
NETA STANDARDS. 

I. PERFORM TESTS TO ASSURE THA T ELECTRICAL EQUIPMENT SPECIFIED 
TO BE TESTED WILL OPERA TE WITHIN INDUSTRY AND MANUFACTURER'S 
PUBLISHED TOLERANCES, AND WILL PERFORM SAFEL Y. RECORD TEST 
RESUL T DA TA, TO BE USED AS A BASELINE FOR FUTURE TESTS. 

J. TEST ALL MOTORS TO VERIFY CONFORMANCE WITH THE CONTRA CT 
DOCUMENTS AND FOR ACCEPTANCE. 

K. TEST PROJECT ELECTRICAL EQUIPMENT, INCLUDING ELECTRICAL 
DISTRIBUTION EQUIPMENT AND GROUNDING. COMPLETE TEST REPORTS 
FOR EA CH INDIVIDUAL PIECE OF EQUIPMENT. 

L. VERIF Y OTHER OPERATIONS AS DIRECTED BY THE ENGINEER. 

3. 04 DEFERRED FUNCTIONAL PERFORMANCE TESTING 
A. THE CONTRA CTOR SHALL PROPERL Y DEMONSTRA TE SUCCESSFUL 

OPERA TION TO ODOT. 
1. SOME TEST CONDITIONS MA Y NOT BE ABLE TO BE 

SIMULA TED AND THUS REQUIRE THESE ACTUAL 
CONDITIONS TO BE PRESENT TO IMPLEMENT THE TEST. 

2. A MUTUALL Y CONVENIENT TIME TO ODOT AND THE 
CONTRA CTOR WILL BE SCHEDULED WHEN THESE TEST 
CONDITIONS WILL BE PRESENT TO CONDUCT THIS 
DEFERRED TESTING. 

B. THE CONTRA CTOR SHALL PERFORM THESE TESTS AS INDICA TED IN THE 
FUNCTIONAL PERFORMANCE TEST PROCEDURES. 

C. THE CONTRA CTOR SHALL CORRECT ANY DEFICIENCIES OR FAILURES 
IDENTIFIED IN THE PROCESS OF PERFORMING THESE TESTS. 

D. ALL TESTS PERFORMED SHALL NOT IMPA CT TUNNEL OPERA TIONS. 

3. 05 EXAMINA TION 
A. VERIFY THA T ELECTRICAL WORK IS FREE FROM IMPROPER GROUNDS, 

SHORT CIRCUITS, AND OVERLOADS. 

B. VERIFY CORRECTNESS OF WIRING FIRST BY VISUAL COMPARISON OF 
THE CONDUCTOR CONNECTIONS WITH CONNECTION DIA GRAMS. 

C. MAKE INDIVIDUAL CIRCUIT CONTINUITY CHECKS BY USING ELECTRICAL 
CIRCUIT TESTERS. 

D. VERIFY CORRECTNESS OF WIRING BY ACTUAL ELECTRICAL OPERA TION 
OF ELECTRICAL AND MECHANICAL DEVICES IN BOTH MANUAL AND 
AUTOMA TIC MODES OF OPERA TION. 

E. CHECK PHASE ROTA TION. 

3.06 SUMMARY TEST REPORT 
A. UPON COMPLETION OF TESTING IN EVER Y AREA, SUBMIT 3 COPIES OF 

SUMMAR Y TEST REPORT TO THE ENGINEER. 

3.07 COMMISSIONING AND SYSTEM INTEG RATION 
A. COMMISSIONING SHALL BE PERFORMED WITH ALL INTER-RELA TED 

SYSTEMS OPERA TING. IN GENERAL, INTEGRA TED SYSTEM 
COMMISSIONING SHALL BE OPERA TED THROUGH ALL MODES OF 
OPERATION (NORMAL, EMERGENCY, INTERRUPTI ON TO THE INCOMING 
SERVICES, MANUAL OPERA TIONS). VERIFICA TION OF EA CH MODE IN 
THE SEQUENCES OF OPERATION IS REQUIRED. 
1. INTEGRA TED SYSTEM COMMISSIONING SHALL NOT BE 

INITIA TED BY THE CONTRA CTOR UNTIL FINAL ACCEPTANCE 
OF ALL EQUIPMENT, SYSTEMS AND INDIVIDUAL 
SUBSYSTEMS IS COMPLETED INCLUDING TRAINING AND 
APPROVAL OF AS-BUIL T DRA WINGS, MAINTENANCE AND 
TECHNICAL MANUALS. 

2. CONTRA CTOR SHALL PROVIDE A DETAILED, STEP BY STEP, 
COMMISSIONING PROCEDURES FOR ODOT REVIEW AND 
APPROVAL A T  LEAST THIRTY (30) WORKING DA YS PRIOR TO 
THE SCHEDULED COMMISSIONING DA TE. 

3. IF A PROBLEM IS DETECTED WHILE CONDUCTING 
COMMISSIONING, THE PROBLEM WILL BE IDENTIFIED AND 
REPORTED TO THE CONTRA CTOR FOR DIA GNOSIS AND 
CORRECTION. THE FAILED PORTION SHALL BE REPEA TED 
AFTER THE REPAIRS ARE COMPLETED. 

4. A PRE-APPROVED CHECKLIST SHALL BE PROVIDED 
INCLUDING A SPREADSHEET LISTING OF ALL EQUIPMENT 
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AND ITS ASSOCIA TED OPERA TING MODES, ALARMS OR 
FUNCTION INVOL VED. THE SPACES PROVIDED IN THE 
SPREADSHEET SHOULD BE INITIALED AS EACH PIECE OF 
EQUIPMENT, SYSTEM AND SUBSYSTEM IS COMMISSIONED. 
THE SPREADSHEET SHALL BE AN INTEGRAL PART OF THE 
DOCUMENTA TION AND MUST BE INCLUDED WITH FINAL 
REPOR T. 

5. CONTRACTOR SHALL DEVELOP AND MAINTAIN A METHOD 
FOR IDENTIFYING COMMISSIONING RELA TED ISSUES AND 
TRACKING THOSE ITEMS. THE PRIMARY MEANS OF 
COMMUNICA TING THESE ITEMS ARE THROUGH A 
CORRECTIVE ACTION REPORT. CONTRACTOR SHALL BE 
RESPONSIBLE FOR REPAIRS TO THE IDENTIFIED DEFECTIVE 
ITEMS WITHIN TEN (10) WORKING DA YS. 

6. CONTRA CTOR SHALL RECORD THE RESUL TS OF THE EACH 
INTEGRA TED SYSTEM COMMISSIONING TEST ON THE 
PROCEDURE AND CHECKLIST FORMS. ALL DEFICIENCIES OR 
NON-CONFORMANCE ISSUES SHALL BE NOTED AND 
REPORTED TO ODOT ON A STANDARD NON-COMPLIANCE 
FORM. CORRECTIONS OF MINOR DEFICIENCIES IDENTIFIED 
MA Y BE MADE DURING THE COMMISSIONING PROCESS A T  
THE DISCRETION OF ODOT. IN SUCH CASES THE 
DEFICIENCY AND RESOLUTION SHALL BE DOCUMENTED ON 
THE PROCEDURE FORM. THE BURDEN OF RESPONSIBILITY 
TO SOL V� CORRECT AND RETEST PROBLEMS IS WITH THE 
CONTRACTOR. 

3. 08 CER TIFI CA TION 
A. NOTIFICA TION OF COMPLETION OF WORK 

1. PRIOR TO ACCEPTANCE OF WORK ODOT SHALL REQUEST 
FROM THE CONTRACTOR A WRITTEN NOTIFICA TION 
CERTIFYING THA T: 

a. WORK HAS BEEN COMPLETED IN ACCORDANCE WITH 
CONTRACT DOCUMENTS. 

b. WORK HAS BEEN INSPECTED FOR COMPLIANCE WITH 
CONTRACT DOCUMENTS. 

c. WORK IS READY FOR FINAL INSPECTION. 

B. FINAL WALK- THRU 
1 .  AFTER RECEIPT OF THE NOTIFICA TION OF COMPLETION OF 

WORK THE ENGINEER WILL CONDUCT A FINAL WALK- THRU 
WITH THE PARTICIPA TION OF ODOT (ENGINEER DESIGNEE), 
CONTRA CTOR, ENGINEER AND OTHER APPROPRIA TE 
PROJECT TEAM MEMBERS TO VERIFY THE STA TUS OF THE 
COMPLETION. 

C FINAL PUNCH LIST 
1. SHOULD THE ENGINEER CONSIDER THA T THE WORK IS 

INCOMPLETE OR DEFECTIVE: 
a. ODOT WILL NOTIFY THE CONTRACTOR IN WRITING, BY FORM 

OF A FINAL PUNCH LIST, LISTING THE INCOMPLETE OR 
DEFECTIVE WORK. 

b. THE CONTRACTOR WILL TAKE IMMEDIA TE STEPS TO REMED Y 
THE STA TED DEFICIENCIES AND SEND A SECOND OR 
SUBSEQUENT WRITTEN CERTIFICA TION TO THE ENGINEER 
STA TING THA T THE WORK IS COMPLETE. 

c. THE ENGINEER WILL RE-INSPECT THE WORK. 
d. UPON SA TISFACTION THA T ALL THE WORK IS COMPLETE AND 

ALL ITEMS IN THE FINAL PUNCH LIST ADDRESSED TO THE 
SA TIS FACTION OF THE ENGINEER, ODOT AND CONTRACTOR 
WILL SIGN-OFF ON THE FINAL PUNCH LIST INDICA TING 
CONCURRENCE THA T THE WORK IS COMPLETE. 

D. MANUALS AND RECORDS 
1. AFTER FINAL WALK- THRU AND SIGN-OFF ON THE FINAL 

PUNCH LIST HA VE BEEN ACHIEVED THE CONTRACTOR 
RELEASES TO ODOT THE FOLLOWING MANUALS AND 
RECORDS KEPT, UPDA TED AND/OR DEVELOPED DURING THE 
PROJECT: 

2. THE APPRO VED OPERA TING AND MAINTENANCE (O&M) 
MANUALS INCLUDING: 

a. WARRANTIES - THE TERMS AND CONDITIONS FOR 
REPLACEMENT OF DEFECTIVE EQUIPMENT INCLUDING 
BEGINNING AND ENDING DA TE COVERAGE MUST BE CLEARL Y 
STA TED. 

b. GUARANTEES - GUARANTEEING EQUIPMENT'S CAPABILITIES, 
COMPARABILITY, MA TERIALS, FUNCTIONALITY, ETC 

c. SPARE PARTS LISTS - SUPPLIERS NAME AND CONTACT 
INFORMA TION MUST BE INCLUDED. 

d. PREVENTI VE MAINTENANCE PLAN 
3. NEW EQUIPMENT LISTING. 
4. EQUIPMENT/SYSTEM TESTING LOG AND RECORDS. 
5.  MAINTENANCE TRAINING SESSION FORM. 
6. COPIES OF ALL PUNCH LISTS 
7. UPON RECEIPT AND VERIFICA TION OF THE 0 & M MANUALS 

AND RECORDS FROM THE CONTRACTOR ODOT SHALL COMPLETE THE 
COMPLETION CERTIFICA TE. 

3. 09 TRAINING 
A. AFTER SYSTEM TESTING HAS BEEN COMPLETED, AND EQUIPMENT HAS 

BEEN FULL Y CHECKED FOR PROPER OPERA TION, DESIGNA TED ODOT 
PERSONNEL SHALL BE INSTRUCTED IN THE OPERA TION, ADJUSTMENT 
AND MAINTENANCE OF ALL EQUIPMENT AND SYSTEMS. 

B. TRAINING SHALL CONSIST OF FORMAL EDUCA TIONAL SESSIONS 
WHEREIN ALL PROCEDURES NECESSARY TO OPERA TE AND MAINTAIN 
EQUIPMENT AND SYSTEMS ON A CONTINUING BASIS ARE EXPLAINED IN 
FULL DETAIL HANDS-ON OPERA TIONS AND MAINTENANCE TASKS SHALL 
BE EXECUTED TO INSURE THA T ALL ASPECTS OF THE TRAINING ARE 
FULL Y UNDERSTOOD. 

C THE CONTENTS OF THE OPERA TIONS AND MAINTENANCE MANUAL (O&M 
MANUAL) SHALL BE REVIEWED IN FULL DETAIL TO CLARIFY ALL ASPECTS 
OF THE MANUAL AND THE OPERA TION AND MAINTENANCE OF ALL 
EQUIPMENT AND SYSTEMS. 

D. ON SITE TRAININGS SHALL BE CONDUCTED BY THE MANUFA CTURER 'S 
REPRESENTA TIVE. EACH TRAINING SESSION SHALL BE OFFERED TO 
ACCOMMODA TE UP TO TWEL VE (12) PERSONS. TRAINING TIMES SHALL 
BE DETERMINED BY ODOT. A DETAILED TRAINING MANUAL SHALL BE 
PROVIDED FOR EACH TRAINEE. 

E. THE TEXT OF THE APPROVED OPERA TING INSTRUCTIONS FOR THE 
SYSTEM OR PIECE OF EQUIPMENT IN QUESTION SHALL BE REVIEWED 
DURING THE TRAINING SESSION. 

F. TRAININGS SHALL BE PROVIDED FOR ODOT PERSONNEL AS FOLLOWS: 
1.  FIRE ALARM SYSTEM 
2. OPERA TIONAL CONTROL SYSTEMS 
3. COMMUNICA TIONS SYSTEMS 
4. OVERALL SYSTEM OPERA TION PROCEDURES (INCLUDING 

OPERA TIONS IN A UTOMA TIC AND MANUAL MODES) 
5 .  TUNNEL LIGHTING CONTROL SYSTEM 
6. VENTILA TION FAN MOTOR STARTING 
7. SWITCHBOARD 
8. UPS 

G. TRAINING SHALL BE PERFORMED ON OR NEAR THE WORK SITE AND 
SHALL BE CONDUCTED BY THE MANUFACTURER 'S AUTHORIZED 
REPRESENTA TIVE. 

H. TRAINING SHALL BE PERFORMED WITHIN TWO (2) MONTHS OF 
SUBSTANTIAL COMPLETION. INSTRUCTORS SHALL BE A VAILABLE FOR 
CONSUL TA TION, A T  NO ADDITIONAL COST TO ODOT, FOR A PERIOD OF 
THREE MONTHS AFTER ODOT HAS ASSUMED FULL OPERA TION OF THE 
EQUIPMENT OR SYSTEMS. 

I. 0 & M MANUALS FOR ALL EQUIPMENT AND SYSTEMS SHALL BE 
PROVIDED A T  THE TIME OF INITIAL TRAINING. MANUALS TO INCLUDE 
DIAGRAMS, PICTURES AND PROCEDURES. 

J. TRAINING PROGRAM: A DETAILED DESCRIPTION OF THE TRAINING 
PROGRAM AND MA TERIALS PROPOSED FOR EACH TYPE OF SYSTEM SHALL 
BE SUBMITTED FOR ODOT REVIEW AND APPROVAL 

3.10 TUR NOVER PROCE SS 
A. DOCUMENTS AND RECORDS 

1. AFTER CERTIFICA TION IS COMPLETED, ODOT SHALL 
TURNO VER ALL THE SYSTEMS, SUBSYSTEMS, EQUIPMENT AND 
COMPONENTS REQUIRING FORMAL PROCESSES OVER TO THE FACILITY 
SUPERINTENDENT AND THE MANAGER OF CMMS / PLANNER PRO VIDING 
THE FOLLOWING DOCUMENTA TION: 

a. COMPLETION CERTIFICA TE 
b. OPERA TING AND MAINTENANCE (O&M) MANUAL INCLUDING: 

1) SPARE PART LISTS - SUPPLIERS NAME AND CONTACT 
INFORMA TION MUST BE INCLUDED. 

2) PREVENTIVE MAINTENANCE PLAN. 
c. NEW EQUIPMENT LISTING. 
d. EQUIPMENT/SYSTEM TESTING LOG AND RECORDS. 
e. MAINTENANCE TRAINING SESSION FORM. 
f. COPIES OF ALL PUNCH LISTS. 

P AR T 4 - METHOD OF P A YMENT AND ITEMS 

4.01 P A YMENT 

A. PA YMENT FOR ITEMS SHALL BE MADE AT THE CONTRACT UNIT PRIC� 
INCLUDING BUT NOT LIMITED TO ALL WORK LABOR, EQUIPMENT, 
AND MA TERIALS NECESSARY THEREFORE OR INCIDENTAL THERETO, 
AS FOLLOWS: 

ITEM NO. 

SPECIAL 

DESCR IP TION 

SPECIAL - MISC: ELECTRICAL TESTING AND 
COMMISSIONING 

UNIT 
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ITEM 690 - SPECIAL - MISC. : PENETRA TION RRESTOPPING 

PART 1-G ENERAL 

1. 01 SECTION INCL UDES 
A.  REQUIREMENTS FOR FURNISHING AND INSTALLING SPRA Y APPLIED 

FIREPROOFING, FIRESTOPPING FOR CONDUITS AND FIRE-RESISTANT 
PENETRA TION SEALS. 

1. 02 CITED STANDARDS 
A. AMERICAN SOCIETY FOR TESTING AND MA TERIALS (ASTM}: 

1. C39, TEST METHOD FOR COMPRESSIVE STRENGTH OF 
CYLINDRICAL CONCRETE SPECIMENS. 

2. C1 93, MA GNESIA THERMAL INSULA TING CEMENT 
3. C719, ADHESION AND COHESION OF ELASTOMERIC JOINT 

SEALANTS UNDER CYCLIC MO VEMENT (HOCKMAN CYCLE) 
4. C920, ELASTOMERIC JOINT SEALANTS 
5. D2240, RUBBER PROPERTY - DUROMETER HARDNESS. 
6. E84, TEST METHOD FOR SURFACE BURNING CHARACTERISTICS 

OF BUILDING MA TERIALS. 
7. E119, METHOD FOR FIRE TESTS OF BUILDING CONSTRUCTION 

AND MA TERIALS. 
8. E136, BEHA VIOR OF MA TERIALS IN A VERTICAL TUBE FURNACE 

A T  750 DEGREES CENTIGRADE 
9. E736, TEST METHOD FOR COHESION/ADHESION OF SPRA YED 

FIRE-RESISTIVE MA TERIALS APPLIED TO STRUCTURAL 
MEMBERS. 

1 0. E814, FIRE TEST OF BUILDING CONSTRUCTION AND 
MA TERIALS. 

B. UNDERWRITERS' LABORA TORIES, INC. (UL): 
1 .  BUILDING MA TERIALS DIRECTOR Y. 
2. 14 79, FIRE TESTS OF THROUGH-PENETRA TION FIRESTOPS FIRE 

STOPS. 

1. 03 QUAL/TY CONTROL 
A.  ALL PREPARA TION AND APPLICA TION WORK SHALL BE PERFORMED 

UNDER THE DIRECT SUPER VISION OF A QUALIFIED TECHNICAL 
REPRESENTA TIVE OF THE PRODUCT MANUFACTURER. 

B. REGULA TOR Y REQUIREMENTS: 
1. UNIFORM FIRE PREVENTION AND BUILDING CODES OF 

MAR YLAND CODES, RULES, AND REGULA TIONS (BCNYS) 
C. MA TERIAL SHALL HA VE BSA AND/OR MEA APPROVAL FOR USE IN 

MARYLAND. 
D. PROVIDE FIRESTOPPING SYSTEMS THA T ARE PRODUCED AND 

INSTALLED TO RESIST THE SPREAD OF FIRE, AND THE PASSAGE OF 
SMOKE AND OTHER GASES. 

E. FIRESTOPPING MA TERIALS SHALL CONFORM TO FLA ME (F) AND 
TEMPERA TURE (T) RA TINGS AS REQUIRED BY LOCAL BUILDING CODE 
AND AS TESTED BY NA TIONALL Y ACCEPTED TEST AGENCIES PER 
ASTM E814 OR UL 1479. THE F-RA TING MUST BE A MINIMUM OF 2 
HOURS BUT NOT LESS THAN THE FIRE RESISTANCE RA TING OF THE 
ASSEMBL Y BEING PENETRA TED. T-RA TING, WHEN REQUIRED BY 
CODE A UTHOR!� SHALL BE BASED ON MEASUREMENT OF THE 
TEMPERA TURE RISE ON THE PENETRA TING ITEM(S). THE FIRE TEST 
SHALL BE CONDUCTED WITH A MINIMUM POSITIVE PRESSURE 
DIFFERENTIAL OF 0. 01-INCH OF WA TER COLUMN. 

F. SUBSTITUTIONS: INFORMA TION ON CONTRACT DRA WINGS 
REFERRING TO SPECIFIC DESIGN DESIGNA TIONS OF THROUGH
PENETRA TION FIRESTOP SYSTEMS IS INTENDED TO ESTABLISH 
REQUIREMENTS FOR PERFORMANCE BASED ON CONDITIONS THA T 
ARE EXPECTED TO EXIST DURING INSTALLA TION. ANY CHANGES IN 
CONDITIONS, OR DESIGNA TED SYSTEMS, REQUIRE REVIEW BY THE 
CONSTRUCTION MANAGER. SUBMIT DOCUMENTA TION SHOWING 

THA T THE PERFORMANCE OF PROPOSED SUBSTITUTIONS EQUALS OR 
EXCEEDS THA T OF THE SYSTEMS THEY WOULD REPLACE AND ARE 
ACCEPTABLE TO THE CONSTRUCTION MANAGER. 

G. SINGLE-SOURCE RESPONSIBILITY.· OBTAIN THROUGH-PENETRA TION 
FIRESTOP SYSTEMS FOR EACH KIND OF PENETRA TION AND 
CONSTRUCTION CONDITION SHOWN ON THE CONTRACT DRA WINGS 
FROM A SINGLE MANUFACTURER. 

H. COORDINA TING WORK: COORDINA TE CONSTRUCTION OF OPENINGS 
AND PENETRA TING ITEMS TO ENSURE THA T DESIGNA TED THROUGH
PENETRA TION FIR ESTOP SYSTEMS ARE INSTALLED PER SPECIFIED 
REQUIREMENTS. 

I. SEQUENCING: DO NOT COVER UP THOSE FIRESTOPPING 
INSTALLA TIONS THA T WILL BECOME CONCEALED BEHIND OTHER 
CONSTRUCTION UNTIL CONSTRUCTION MANAGER HAS EXAMINED 
EACH INSTALLA TION. 

J. PROVIDE ALL REQUIREMENTS FOR INSPECTIONS AS REQUIRED BY 
BCNYS. 

K. FIRESTOPPING PRODUCTS SHALL BE ASBESTOS FREE AND FREE OF 
ANY PCBS. 

L. DO NOT USE ANY PRODUCT CONTAINING SOL VENTS OR THA T 
REQUIRES HAZARDOUS WASTE DISPOSAL. 

M. DO NOT USE FIR ESTOP PRODUCTS WHICH AFTER CURIN� DISSOL VE 
IN WA TER. 

N. DO NOT USE FIRESTOP PRODUCTS THA T CONTAIN CERAMIC FIBERS. 
0. FIRESTOPPING INSTALLER QUAL/FICA TIONS: FIRE STOP APPLICA TION 

SHALL BE PERFORMED B Y  A SINGLE FIRESTOPPING CONTRACTOR 
WHO SPECIALIZES IN THE INSTALLA TION OF FIRESTOP SYSTEMS, 
WHOSE PERSONNEL HAS RECEIVED SPECIFIC TRAINING AND 
CERTIFICA TION OR APPROVAL FROM THE PROPOSED RESPECTIVE 
FIRESTOP MANUFACTURER, AND FIRESTOP INSTALLER SHALL HA VE A 
MINIMUM OF FIVE YEARS' EXPERIENCE (UNDER PRESENT COMPANY 
NAME) INSTALLING FIRESTOP SYSTEMS OF THE TYPE HEREIN 
SPECIFIED. 

P. FOR FIRESTOPPING EXPOSED TO VIEW, TRAFFIC, MOISTURE, AND 
PHYSICAL DAMA GE, PROVIDE PRODUCTS THA T DO NOT DETERIORA TE 
WHEN EXPOSED TO THESE CONDITIONS. 
1 .  FOR PIPING PENETRA TIONS FOR PLUMBING AND WET-PIPE 

SPRINKLER SYSTEMS, PROVIDE MOISTURE-RESISTANT 
THROUGH-PENETRA TION FIR ESTOP SYSTEMS. 

2. FOR FLOOR PENETRA TIONS WITH ANNULAR SPACES EXCEEDING 
4-INCHES OR MORE IN WIDTH AND EXPOSED TO POSSIBLE 
LOADING AND TRAFFIC, PRO VIDE FIRESTOP SYSTEMS CAPABLE 
OF SUPPORTING THE FLOOR LOADS INVOL VED EITHER BY 
INSTALLING FLOOR PLA TES OR BY OTHER MEANS. 

3. FOR PENETRA TIONS INVOL VING INSULA TED PIPING, PRO VIDE 
THROUGH-PENETRA TION FIR ESTOP SYSTEMS NOT REQUIRING 
REMOVAL OF INSULA TION 

1. 04 SUBMITTAL S 
A.  THE FOLLOWING SHALL BE SUBMITTED A MINIMUM OF THIRTY (30) 

CALENDAR DA YS PRIOR TO PROCURING MA TERIALS REQUIRED FOR 
THIS SECTION: 
1. CONTRACTOR 'S METHODS, EQUIPMENT, MA TERIALS AND 

PRODUCT DA TA. 
2. SUBMIT MANUFACTURER '5 PRODUCT LITERA TURE FOR EA CH 

TYPE OF FIR ESTOP MA TERIAL TO BE INSTALLED. LITERA TURE 
SHALL INDICA TE PRODUCT CHARACTERISTICS, TYPICAL USED, 
PERFORMANCE, LIMITA TION CRITERIA, INSTALLA TION 
INSTRUCTIONS, TEST DA TA AND INDICA TE THA T PRODUCTS 
COMPL Y WITH SPECIFIED REQUIREMENTS. 
a. CERTIFICA TIONS BY THE FIRESTOPPING MANUFACTURER, 

SHOWING THA T THE PRODUCTS SUPPLIED COMPL Y WITH LOCAL 
REGULA TIONS CONTROLLING THE USE OF VOLA TILE ORGANIC 

COMPOUNDS (VOCS) AND ARE NONTOXIC TO BUILDING 
OCCUPANTS. 

3. SUBMIT SHOP DRA WINGS DETAILING LOCA TIONS, MA TERIALS, 
INSTALLA TION METHODS, AND RELA TIONSHIPS TO ADJOINING 
CONSTRUCTION FOR EACH FIRESTOP SYSTEM, AND EA CH KIND 
OF CONSTRUCTION CONDITION PENETRA TED AND KIND OF 
PENETRA TING ITEM. INCLUDE FIRESTOP DESIGN DESIGNA TION 
OF QUALIFIED TESTING AND INSPECTION AGENCY EVIDENCING 
COMPLIANCE WITH REQUIREMENTS FOR EACH CONDITION 
INDICA TED. 
a. SUBMIT DOCUMENTA TION, INCLUDING ILLUSTRA TIONS, 

FROM A QUALIFIED TESTING AND INSPECTING A GENCY THA T IS 
APPLICABLE TO EACH THROUGH-PENETRA TION FIRESTOP 
CONFIGURA TION FOR CONSTRUCTION AND PENETRA TING ITEMS. 

b. SUBMIT DOCUMENTA TIO� WHERE CONTRACT 
CONDITIONS REQUIRE THE MOD/FICA TION OF A QUALIFIED 
TESTING AND INSPECTING A GENCY'S ILLUSTRA TION TO SUIT A 
PARTICULAR THROUGH-PENETRA TION FIRESTOP CONDITION, 
SUPPORTING THE PROPOSED MOD/FICA TION. 

4. MA TERIAL SAFETY DA TA SHEETS (MSDS): SUBMIT MSDS FOR 
EACH FIRESTOP PRODUCT. 

5. SUBMIT QUAL/FICA TIONS OF FIR ESTOP INSTALLER, INCLUDING 
LETTER FROM FIRESTOP MANUFACTURER OF PRODUCTS 
PROPOSED TO BE INSTALLED, WHEREIN MANUFACTURER 
APPROVES OR RECOGNIZES AS TRAINED/OR CERTIFIES 
INSTALLER FOR INSTALLA TION OF THA T MANUFACTURER 'S 
PRODUCTS 

1. 05 DEUVERABL ES 
A.  RECORDS OF INSTALLA TION AND QUALITY CONTROL RECORDS, AS 

REQUIRED BY THIS SECTION, WITHIN 7 CALENDAR DA YS FROM 
PERFORMING THE WORK. 

PART 2 - PRODUCTS 

2.01 G ENERAL 
A. FURNISH PRODUCTS AS INDICA TED. MA TERIALS SHALL BE 

DELIVERED IN THE MANUFACTURER 'S UNDAMAGED, UNOPENED 
CONTAINERS. EACH CONTAINER SHALL BE CLEARL Y MARKED WITH 
THE FOLLOWING: 
1 .  PRODUCT NAME/NUMBER. 
2. MANUFACTURER 'S NAME. 
3. BA TCH NUMBER. 
4. EXPIRA TION DA TE. MIXING AND INSTALLA TION INSTRUCTIONS. 

B. QUANTITIES SHALL BE ADEQUA TE SUPPLIES THA T ARE READIL Y 
A VAILABLE FOR THE WORK. 

C. SHIPMENTS SHALL BE INSPECTED TO ASSURE THA T MA TERIALS 
COMPL Y WITH CONTRACT REQUIREMENTS, QUANTITIES ARE 
CORRECT, MA TERIALS HA VE NOT EXPIRED AND ARE UNDAMAGED. 

D. PRIOR TO ACTUAL USE, MA TERIALS SHALL BE STORED IN 
ACCORDANCE WITH MANUFACTURER 'S INSTRUCTIONS, WITH SEALS 
AND LABELS INTACT AND LEGIBLE. 

E. MIXING AND HANDLING SHALL BE IN A CCORDANCE WITH OSHA, THE 
MANUFACTURER 'S SAFETY RECOMMENDA TIONS AND ALL APPLICABLE 
SAFETY CODES. THE MOST STRINGENT REQUIREMENT SHALL 
GO VERN. 

F. ALL FIRESTOP MA TERIALS SHALL BE INSTALLED PRIOR TO 
EXPIRA TION OF SHELF LIFE. 

2. 02 DESIG N AND PERFORMANCE REQUIREMENTS 
A. GENERAL: PROVIDE FIR ESTOPPING SYSTEMS THA T ARE PRODUCED 

AND INSTALLED TO RESIST THE SPREAD OF FIRE AND THE PASSAGE 
OF SMOKE AND OTHER GASES. 
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B. FOR FIRESTOPPING EXPOSED TO TRAFFI� MOISTURE, AND PHYSICAL 
DAMAGE, PRO VIDE PRODUCTS THA T DO NOT DETERIORA TE WHEN 
EXPOSED TO THESE CONDITIONS. 
1. FOR PIPING PENETRA TIONS, FOR PLUMBING, AND WET-PIPE 

SPRINKLER AND FIRE STANDPIPE SYSTEMS, PROVIDE 
MOISTURE-RESISTANT THROUGH-PENETRA TION FIRESTOP 
SYSTEMS. 

2. FOR FLOOR PENETRA TIONS WITH ANNULAR SPACES EXCEEDING 
4-/NCHES OR MORE IN WIDTH AND EXPOSED TO POSSIBLE 
LOADING AND TRAFFI� PROVIDE FIRESTOP SYSTEMS CAPABLE 
OF SUPPORTING THE FLOOR LOADS INVOL VED, EITHER BY 
INSTALLING FLOOR PLA TES OR BY OTHER MEANS. 

3. FOR PENETRA TIONS INVOL VING INSULA TED PIPING, PRO VIDE 
THROUGH-PENETRA TION FIRESTOP SYSTEMS NOT REQUIRING 
REMOVAL OF INSULA TION. 

C. FOR FIRESTOPPING EXPOSED TO VIEW, PROVIDE PRODUCTS WITH 
FLAME-SPREAD VALUES OF LESS THAN 25 AND SMOKE-DEVELOPED 
VALUES OF LESS THAN 450, AS DETERMINED PER ASTM E84. 

D. CONDITIONS REQUIRING FIRESTOPPING 
1. PRO VIDE FIRESTOPPING FOR CONDITIONS SPECIFIED, 

WHETHER OR NOT FIRESTOPPING IS SHOWN ON THE 
CONTRACT ORA WINGS, AND, IF SHOWN, WHETHER SUCH 
MA TERIAL IS DESIGNA TED AS INSULA TION, SAFING (AREA 
REQUIRING A FIRE SEPARA TION) OR OTHERWISE. 

2. INSULA TION TYPES SPECIFIED IN OTHER SECTIONS OF THE 
SPEC/FICA TIONS SHALL NOT BE INSTALLED IN LIEU OF 
FIR ESTOPPING MA TERIAL SPECIFIED HEREIN 

2. 03 MA TERIALS 
A. SYSTEM REQUIREMENTS: PROVIDE MANUFACTURER 'S PRODUCTS AND 

ACCESSORIES TO ACHIEVE SYSTEMS HA VING FIRE-RESISTANCE ("F') 
RA TINGS AS INDICA TED ON THE CONTRACT DRA WINGS, BUT IN NO 
CASE LESS THAN THE RA TING OF THE BARRIER PENETRA TED, AND 
TEMPERA TURE {"T") RA TINGS NO LESS THAN THA T REQUIRED BY THE 
APPLICABLE CODE, AS ESTABLISHED BY TESTING IDENTICAL 
ASSEMBLIES PER ASTM E 814 OR UL 1479. 

B. COMPA TIBILITY: PROVIDE FIRESTOPPING COMPOSED OF 
COMPONENTS THA T ARE COMPA TIBLE WITH EACH OTHER, THE 
SUBSTRA TES FORMING OPENINGS, AND THE ITEMS, IF ANY, 
PENETRA TING THE FIRESTOPPING UNDER CONDITIONS OF SERVICE 
AND APPLICA TION, AS DEMONSTRA TED BY FIRESTOPPING 
MANUFACTURER BASED ON TESTING AND FIELD EXPERIENCE. 

C. ACCESSORIES: PRO VIDE COMPONENTS FOR EACH FIRESTOPPING 
SYSTEM THA T ARE NEEDED TO INSTALL FILL MA TERIALS. USE ONLY 
COMPONENTS SPECIFIED BY THE FIRESTOPPING MANUFACTURER AND 
APPROVED BY THE QUALIFIED TESTING AND INSPECTING A GENCY 
FOR THE DESIGNA TED FIRE-RESISTANCE-RA TED SYSTEMS. 
ACCESSORIES INCLUDE BUT ARE NOT LIMITED TO THE FOLLOWING 
ITEMS: 
1 .  PERMANENT FORMING/DAMMING/BACKING MA TERIALS 

INCLUDING THE FOLLOWING: 
a. SEMI REFRACTORY FIBER (MINERAL WOOL) INSULA TION. 
b. SEALANTS USED IN COMBINA TION WITH OTHER 

FORMING/DAMMING MA TERIALS TO PREVENT LEAKAGE OF FILL 
MA TERIALS IN LIQUID STA TE. 

c. FIR E-RA TED FORM BOARD. 
d. JOINT FILLERS FOR JOINT SEALANTS. 

2. TEMPORARY FORMING MA TERIALS 
3. SUBSTRA TE PRIMERS 
4. COLLARS 
5. STEEL SLEEVES 

D. APPLICA TIONS: PROVIDE FIRESTOPPING SYSTEMS COMPOSED OF 
MA TERIALS SPECIFIED IN THIS SECTION THA T COMPLY WITH SYSTEM 
PERFORMANCE AND OTHER REQUIREMENTS 

E. SEALANT FOR THE SEALING OF JOINTS PACKED WITH MINERAL FIBER 
OR SAFING INSULA TION SHALL BE FIR ESTOP SEALANT 
MANUFACTURED FOR THE PURPOSE, MEETING FIRE RA TING AND 
INSTALLA TION REQUIREMENTS INDICA TED. DO NOT USE MA TERIALS 
CONTAINING ASBESTOS OR VOLA TILE SOL VENTS OR FOAMS WHICH 
EMIT HYDROGEN GAS WHILE CURING. 

F. FIRE-RESISTANT PENETRA TION SEALS SHALL BE THE FOLLOWING 
MINERAL FIBER OR FOAM TYPE, AS APPLICABLE. 
1. MINERAL FIBER: LOOSE OR BA TT MINERAL FIBER SAFING 

INSULA TION, MEETING FIRE RA TING AND INSTALLA TION 
REQUIREMENTS INDICA TED. 

G. SEALANT/PUTTY :  PROVIDE READY TO USE SILICONE PENETRA TION 
CA ULK OR SEALANT FOR USE INDIVIDUALLY OR WITH OTHER 
PRODUCTS AND A CCESSORIES IN PENETRA TIONS THA T WILL STOP 
PASSAGE OF FIRE, SMOKE AND WA TER THROUGH FIRE RA TED WALL 
AND FLOOR PENETRA TIONS AND WILL CURE IN THE PRESENCE OF 
A TMOSPHERIC MOISTURE TO PRODUCE DURABLE AND FLEXIBLE SEAL, 
AND WILL FORM AIR- TIGHT AND WA TER- TIGHT BONDS WITH MOST 
COMMON BUILDING MA TERIALS IN ANY COMBINA TION INCLUDING 
CEMENT, MASONR Y, STEEL, AND ALUMINUM. 
1 .  COMPOSITION: PROVIDE ONE PART, READY TO USE MA TERIAL 

WITH CONSISTENCY OF SOFT CAULK A T  TEMPERA TURES 
RANGING FROM MINUS 35 TO 160 DEGREES FAHRENHEIT, AND 
EXTENSION AND COMPRESSION PROPER TIES OF PLUS OR 
MINUS 40 PERCENT OF ORIGINAL GAP. 

2. PRIMER: PROVIDE MANUFACTURER 'S RECOMMENDED PRIME 
COA T, IF REQUIRED. 

3. MASKING TAPE: PROVIDE PRESSURE SENSITIVE ADHESIVE 
TAPE AS SELECTED BY INSTALLER. USE MASKING TAPE TO 
COVER FINISHED SUBSTRA TE ADJACENT TO SEALANT. 

H. FOAM: PROVIDE 14 TO 18 POUNDS PER CUBIC FOOT FREE FOAM 
DENSITY, TWO PART SILICONE ELASTOMER, SUPPLIED IN LIQUID I� II 

AND "B" COMPONENTS COLORED BLACK AND OFF- WHITE, 
RESPECT/VEL Y, FOR EASY /DENT/FICA TION. 
1 .  MIXING: PROVIDE '� " AND "B" COMPONENTS THA T, WHEN 

THOROUGHL Y MIXED A T  ROOM TEMPERA TURE IN 1:1 RA TIO BY 
EITHER WEIGHT OR VOLUME, WILL EXPAND AND CURE TO A 
FOAMED ELASTOMER IN ONE TO FIVE MINUTES. 

2. DAMS: PRO VIDE ALUMINA SILICA TE FIRE-BOARD, MINERAL 
FIBER BOARD, MINERAL FIBER MA TTING, MINERAL FIBER 
PUTTY, DUCT TAPE, GYPSUM WALLBOARD, TYPE OF PLY WOOD 
OR PARTICLE BOARD, AS SELECTED BY INSTALLER. 

3. SUPPORT.· WHERE REQUIRED, SUPPOR T SEALANT WITH ANY 
COMMON DAMMING MA TERIAL SUCH AS CARDBOARD, DUCT 
TAPE, PLASTIC FOAM, OR BACKER ROD. WHERE REQUIRED, 
SUPPOR T SEALANT WITH THREE INCH THICKNESS OF MINERAL 
WOOL, INSERTED AND COMPRESSED INTO OPENING. 

a. COLOR FOR EXPOSED LOCA TIONS SHALL BE AS 
SELECTED BY THE ENGINEER FROM MANUFACTURER 'S STANDARD 
COLORS. 

b. WHEREVER SEALS ARE NOT EXPOSED TO VIEW, PROVIDE 
MANUFACTURER 'S STANDARD COLOR WHICH HAS THE BEST 
OVERALL PERFORMANCE CHARACTERISTICS FOR THE APPLICA TION 
INDICA TED. 

c. ASSOCIA TED ADHESIVE SEALANT, DAMMING MA TERIALS 
AND SOL VENT SHALL BE AS RECOMMENDED BY THE FOAM 
MANUFACTURER. 

I. FIRESTOP MORTARS: PROVIDE ONE-PART CEMENT-BASED FIRESTOP 
COMPOUND TO WHICH WA TER IS ADDED AND MIXED TO FORM A 
SLURRY. PROVIDE FORMS TO SUPPORT MA TERIAL WHILE CURING. 

J. FIBER BOARD: FIBER BOARDS SHALL BE MANUFACTURED FROM NON
ASBESTOS, CALCIUM SILICA TE FIBER CEMENT BOARDS HA VING A 
MINIMUM DENSITY OF 54 POUNDS PER CUBIC FOOT. BOARDS SHALL 
BE FOUR FEET BY EIGHT FEET AND A MINIMUM OF ONE INCH IN 
THICKNESS. BOARDS SHALL PROVIDE FIRE PROTECTION FOR THREE 
HOURS. 
1. FASTENERS: STAPLES, SCREWS AND STEEL BANDING SHALL BE 

CADMIUM PLA TED OR STAINLESS STEEL SIZED IN 
ACCORDANCE WITH MANUFACTURER 'S INSTRUCTIONS. 

2. JOINTS: JOINTS SHALL BE SEALED USING THE SEALANT/PUTTY 
PREVIOUSLY DESCRIBED HEREIN ABO VE. 

3. FIRE-BREAKS, WHEN REQUIRED, SHALL CONSIST OF A NON
COMBUSTIBLE FLEXIBLE MA TERIAL SUCH AS EIGHT POUNDS 
PER CUBIC FOOT ROCK WOOL INSULA TION IN ACCORDANCE 
WITH FIBER BOARD MANUFACTURER 'S RECOMMENDA TIONS. 

K. WHEN A PENETRA TION, JOINT OR OTHER OPENING EXISTS FOR 
WHICH THERE IS NO A VAILABLE SYSTEM WHICH IS TESTED PER ASTM 
E 814 OR UL 1479, SUBMIT MANUFACTURER 'S RECOMMENDA TION TO 
THE ENGINEER FOR APPROVAL. 

L SPRAY APPLIED FIREPROOFING (CONDUIT SYSTEM PRO VISION): 
1 .  THE FIRE-RESISTIVE COA TING SHALL BE A PORTLAND CEMENT 

EXFOLIA TED VERMICULITE BASED MA TERIAL, HOMOGENEOUS 
THROUGHOUT ITS ENTIRE THICKNESS; CONTAINING ALKALINE
RESISTANT GLASS AND SHALL BE FORMULA TED WITHOUT 
ASBESTOS; TNEME-SHIELD NO. 40 G AS MANUFA CTURED BY 
TNEMEC COMPANY, INC., W. R. GRACE NO. 146, OR APPROVED 
EQUAL. 

2. THE FIRE-RESISTIVE COA TING SHALL CONFORM TO THE 
FOLLOWING: 

TEST 
PROPERTY METHOD 

AIR EROSION INTERNA TIONAL 
TESTING 
LABORA TORIES 

BOND STRENGTH ASTM E 7362, 

CHLORIDE ANALYSIS 408-B 

COMPRESSIVE ASTM C 39 

DENSITY (DRY) PER UL LISTINGS 
AND ASTM 

HARDNESS ASTM D 2240 

VALUE 

0. 0100 GRAMS 
PER SQUARE FOOT 
(MAXIMUM) 

300 POUNDS 
PER SQUARE FOOT 
(MINIMUM) 

150 PPM 
(MAXIMUM) 

300 POUNDS PER 
SQUARE INCH 
(MINIMUM; 
UL TIMA TE) 

39 POUNDS PER 
CUBIC FOOT 
(MINIMUM 
A VERAGE) 

32 SHORE D 
(MINIMUM) 

3. FIRE-RESISTIVE COA TING SHALL HA VE BEEN TESTED BY UL, OR 
OTHER INDEPENDENT TESTING AGENCY ACCEPTABLE TO THE 
ENGINEER, IN A CCORDANCE WITH ASTM E 1 1 9. FULL SCALE 
TEST AS DEFINED BY ASTM E 119 SHALL BE REQUIRED. 

4. FIRE-RESISTIVE COA TING SHALL HA VE UL FIRE-RESISTANCE 
RA TINGS AND SHALL BE APPLIED O VER A METAL LA THE FRAME 
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TEST 

AGING 

A T  A MINIMUM THICKNESS FOR TWO HOUR FIRE RA TING 
WITHIN THE ROADWAY AIR DUCTSPLENUM. 

5. FIRE-RESISTIVE COA TING SHALL BE LISTED BY UL AS 
''INVESTIGA TED FOR EXTERIOR USE''; UPON BEING TESTED AS 
FOLLOWS: 

TEST 
DESCRIPTION 

CIRCULA TIONS 
AIR OVEN 

TEST 
DURA TION 
NINE MONTHS 
EXPOSURE A T  70°C (158°F); 
MIXTURE A T  95°F 

HIGH HUMIDITY EXPOSURE TO SIX MONTHS 
CONTROLLED 
HUMIDITY OF 
97-1 00% 

INDUSTRIAL EXPOSURE TO ONE MONTH 
A TMOSPHERE C02 AIR 

MIXTURE A T  95°F 

WET, FREEZE AL TERNA TE 12 WEEKS 
AND DRY CYCLE EXPOSURE TO 

WA TER 0. 7" PER HOUR 
FOR 72 HOURS, FREEZE 
-40°F FOR 24 HOURS, 
AND DRY A TMOSPHERE 
(120°F) FOR 72 HOURS 

WEA THEROMETER AL TERNA TE 720 HOURS 

SALT SPRAY 

EXPOSURE TO 
UL TRA VIOLET LIGHT AND 
WA TER SPRAY (3 MINUTES) 
AND UL TRA VIOLET LIGHT 
ONLY {1 7 MINUTES) 

EXPOSURE TO 
SAL T SPRAY 
USING ASTM B 1 1 7  

90 DAYS 

FIRE TESTS UPON COMPLETION TWO HOURS 
OF THE ABOVE 
SIMULA TED OUTDOORS 
ENVIRONMENT EXPOSURES, 
ALL TEST SAMPLES ARE 
SUBJECT TO THE FIRE 
EXPOSURE DEFINED IN 
UL 263 AND ASTM 

6. WA TER SHALL BE CLEAN, FRESH, POTABLE, AND FREE FROM 
AMOUNTS OF OILS, ACIDS, ALKALIS, AND ORGANIC MA TTER 
THA T WOULD BE INJURIOUS TO THE FIREPROOFING. 

PART 3 - EXECUTION 

3. 01 PREPARA TION 
A. EXAMINE PENETRA TIONS AND OPENINGS TO BE SEALED WITH 

INSTALLER PRESENT TO DETERMINE IF CONDITIONS ARE 
SA TISFACTORY FOR THE PROPER INSTALLA TION OF FIRE-RESISTANT 
MA TERIALS AND SEALS. IF UNSA TISFACTORY CONDITIONS EXIST, 
DO NOT COMMENCE WORK UNTIL SUCH CONDITIONS HA VE BEEN 
CORRECTED. 

B. SURFACE CLEANING: CLEAN OUT OPENINGS AND JOINTS 
IMMEDIA TELY PRIOR TO INSTALLING FIRESTOPPING TO COMPLY WITH 

RECOMMENDA TIONS OF FIRESTOPPING MANUFACTURER AND THE 
FOLLOWING REQUIREMENTS: 
1 .  REMOVE ALL FOREIGN MA TERIALS FROM SURFACES OF 

OPENING AND JOINT SUBSTRA TES AND FROM PENETRA TING 
ITEMS THA T COULD INTERFERE WITH ADHESION OF 
FIR ESTOPPING. 

2. CLEAN OPENING AND JOINT SUBSTRA TES AND PENETRA TING 
ITEMS TO PRODUCE CLEAN, SOUND SURFA CES CAPABLE OF 
DEVELOPING OPTIMUM BOND WITH FIRESTOPPING. REMOVE 
LOOSE PARTICLES REMAINING FROM CLEANING OPERA TION. 

3. REMOVE LAITANCE AND FORM RELEASE A GENTS FROM 
CONCRETE. 

C. PRIMING: PRIME SUBSTRA TES WHERE RECOMMENDED BY 
FIRESTOPPING MANUFACTURER USING THA T MANUFACTURER 'S 
RECOMMENDED PRODUCTS AND METHODS. CONFINE PRIMERS TO 
AREAS OF BOND; DO NOT ALLOW SPILLAGE AND MIGRA TION ONTO 
EXPOSED SURFA CES. 

D. MASKING TAPE: USE MASKING TAPE TO PREVENT FIRESTOPPING 
FROM CONTACTING ADJOINING SURFACES THA T WILL REMAIN 
EXPOSED UPON COMPLETION OF WORK AND THA T WOULD 
OTHERWISE BE PERMANENTLY STAINED OR DAMA GED BY SUCH 
CONTACT OR BY CLEANING METHODS USED TO REMO VE SMEARS 
FROM FIRESTOPPING MA TERIALS. REMOVE TAPE AS SOON AS IT IS 
POSSIBLE TO DO SO WITHOUT DISTURBING FIRESTOPPING'S SEAL 
WITH SUBSTRA TES 

E. VERIFY THA T ITEMS AND APPARA TUS PENETRA TING OPENINGS ARE 
INSTALLED AND COMPLETED BEFORE BEGINNING THE FIRESTOPFIRE 
STOP INSTALLA TION. 

F. FOLLOW MANUFACTURER 'S INSTRUCTIONS FOR TEMPERA TURE, 
VENTILA TION AND OTHER CONDITIONS REQUIRED FOR PROPER 
MIXING AND INSTALLING OF FOAM SEALS AND SEALANTS. 

3. 02 LOCA TIONS 
A. PROVIDE FIRESTOPPING AND FIRE-RESISTANT PENETRA TION SEALS 

WHEREVER REQUIRED TO PRESER VE FIRE RA TINGS OF BUILDING 
ELEMENTS A T  PLUMBING, MECHANICAL, ELECTRICAL, AND OTHER 
PENETRA TIONS. 

B. INTERIOR WALLS AND PARTITIONS 
1 .  CONSTRUC TION JOINTS BETWEEN TOP OF FIRE RA TED WALLS 

AND UNDERSIDE OF FLOORS ABOV0 SHALL BE FIRESTOPPED. 
2. FIRESTOP SYSTEM INSTALLED SHALL HA VE BEEN TESTED BY 

UL, INCLUDING EXPOSURE TO HOSE STREAM TEST AND 
INCLUDING FOR USE WITH STEEL FLUTED DECK FLOOR 
ASSEMBLIES. 

3. FIRESTOP SYSTEM USED SHALL ALLOW FOR DEFLECTION OF 
FLOOR ABO VE. 

C. PENETRA TIONS 
1 .  PENETRA TIONS INCLUDE CONDUIT, CABL0 WIR0 PIP0 DUCT, 

OR OTHER ELEMENTS WHICH PASS THROUGH ONE OR BOTH 
OUTER SURFACES OF A FIRE RA TED FLOOR, WALL, OR 
PARTITION. 

2. EXCEPT FOR FLOORS ON GRADE, WHERE A PENETRA TION 
OCCURS THROUGH A STRUCTURAL FLOOR AND A SPA CE WOULD 
OTHERWISE REMAIN OPEN BETWEEN THE SURFACES OF THE 
PENETRA TION AND THE EDGE OF THE ADJOINING STRUCTURAL 
FLOOR OR ROOF, PROVIDE FIRESTOPPING TO FILL SUCH 
SPACES IN ACCORDANCE WITH ASTM E814. 

3. THESE REQUIREMENTS FOR PENETRA TIONS SHALL APPLY 
WHETHER OR NOT SLEEVES HA VE BEEN PRO VIDED, AND 
WHETHER OR NOT PENETRA TIONS ARE TO BE EQUIPPED WITH 
ESCUTCHEONS OR OTHER TRIM. IF PENETRA TIONS ARE 
SLEEVED, FIRESTOP ANNULAR SPA CE, IF ANY, BETWEEN 
SLEEVE AND WALL OF OPENING. 

D. 

3. 03 
A. 

B. 

c. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

PROVIDE FIRESTOPPING TO FILL MISCELLANEOUS VOIDS AND 
OPENINGS IN FIRE RA TED CONSTRUCTION IN A MANNER 
ESSENTIALLY THE SAME AS SPECIFIED HEREIN BEFORE 

INSTALLA TION 
VERIFY EXISTING CONDITIONS AND SUBSTRA TES BEFORE STARTING 
WORK. 
DO NOT USE MA TERIALS THA T CONTAIN SOL VENTS, SHOW SIGN OF 
DAMAGE OR ARE BEYOND THEIR SHELF LIFE. 
DURING INSTALLA TION, PROVIDE MASKING AND DROP CLOTHS AS 
NEEDED TO PREVENT FIRESTOPPING PRODUCTS FROM 
CONTAMINA TING ANY ADJACENT SURFACES. 
CONFORM TO VENTILA TION REQUIREMENTS IF REQUIRED BY 
MANUFACTURER 'S INSTALLA TION INSTRUCTIONS OR MA TERIAL 
SAFETY DA TA SHEET. 
WEA THER CONDITIONS: DO NOT PROCEED WITH INSTALLA TION OF 
FIRES TOP PRODUCTS WHEN TEMPERA TURES ARE IN EXCESS OR 
BELOW THE MANUFACTURER 'S RECOMMENDA TIONS. 
SCHEDULE INSTALLA TION OF FIRESTOP PRODUCTS AFTER 
COMPLETION OF PENETRA TING ITEM INSTALLA TION BUT PRIOR TO 
COVERING OR CONCEALING OF OPENINGS. 
COORDINA TE THIS WORK AS REQUIRED WITH WORK OF OTHER 
TRADES 
INSTALL MA TERIALS IN CLEAN, DRY OPENINGS FREE OF LOOSE 
MA TERIAL AND PROJECTIONS. 
INSTALL MA TERIALS IN ACCORDANCE WITH THE RESPECTIVE 
MANUFACTURER 'S INSTALLA TION INSTRUCTIONS, AND AS REQUIRED 
TO PROVIDE A TIGHT SEAL AND PRESER VE FIRE RA TINGS A T  
PENETRA TIONS AND OPENINGS. 
INSTALLA TION OF SEALANT/PUTTY: USE SEALANT FOR SIMPLE FIRE 
RA TED WALL AND FLOOR PENETRA TIONS, INCLUDING CABLE 
SYSTEMS, CONDUIT OR PIPE THROUGH SLEEVES, AND FIRE RA TED 
EXPANSION JOINTS. 
1. TWO HOUR RA TED SEAL: APPLY SEALANT BEAD TO DEPTH OF 1-

1/2 INCHES BY PUSHING BEAD IN FRONT OF NOZZLE TO FILL 
VOID ABOVE SUPPORT, OR IF MINERAL WOOL SUPPORT IS 
USED, TO A DEPTH OF 1/2 INCH THICK. 

2. TOOL SEALANT.· IMMEDIA TELY AFTER APPLICA TION AND 
BEFORE SKIN FORMS, REMOVE ANY MASKING TAPE USED. 
PROTECT SEAL FROM ANY DISTURBANCE FOR 48 HOURS 
MINIMUM. 

INSTALLA TION OF FOAM OR FIRESTOPFIRE STOP MORTARS: USE 
FOAM OR MOR TARS FOR COMPLEX FIRE RA TED WALL AND FLOOR 
PENETRA TIONS, INCLUDING MUL TIPLE CABLES, MUL TIPLE CABLES IN 
TRAYS, MUL TIPLE CONDUIT AND PIPES, AND MIXTURES OF CABLES, 
CONDUITS AND PIPES. 
1 .  REMOVE OIL AND OTHER FREE LIQUIDS FROM PENETRA TION 

OPENINGS. 
2. INSTALLA TION: PROVIDE DAMMING OF PENETRA TION OPENING 

IN ACCORDANCE WITH MANUFACTURER 'S INSTRUCTION. 
3. SEALING: SEALING GAPS AND CRACKS LEFT AFTER DAMMING 

MA TERIALS ARE PLACED. 
4. MIXING: STIR MORTAR INTO A SLURRY OR PAR TS '� " AND "B" 

OF THE FOAM IN THEIR ORIGINAL CONTAINERS. COMBINE 
WITH 1:1  RA TIO OF PARTS '� " AND "B". STIR RESUL TING 
MIXTURES THOROUGHL Y, EITHER BY HAND OR WITH POWER 
MIXERS. 

5. PLACEMENT: IMMEDIA TELY AFTER MIXING, POUR OR INJECT 
MORTAR OR LIQUID FOAM INTO PENETRA TION OPENING, NOT 
MORE THAN ONE- THIRD FULL TO COM PEN SA TE FOR EXPANSION 
DURING CURE. FOLLOW MANUFACTURER 'S INSTRUCTIONS 
EXPLICITLY. 
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a. WHEN DISPENSING CONTINUOUSL Y, DO NOT EXCEED 
MEASURED SNAP TIME* OR THREE MINUTES, WHICHEVER IS LESS. 

b. IF OPENING IS NOT FILLED WHEN SHOT REACHES 
MEASURED SNAP TIME* THREE MINUTE MAXIMUM, STOP 
APPLICA TION FOR A T  LEAST 15 MINUTES TO ALLOW FOAM TO SET. 
(* = TIME TO NON-POUR CONDITIONS, BEGINNING OF FOAM RISE.) 

6. DAM: LEA VE DAM IN PLACE FOR 24 HOURS MINIMUM TO ALLOW 
FOAM TO FULLY CURE. 

INSTALLA TION OF FIBER BOARDS 
1 .  PREPARA TION 

a. INSPECT ALL MA TERIALS PRIOR TO CONSTRUCTION TO 
ENSURE THA T THEY ARE FREE OF DEFECTS AND ARE LABELED WITH 
AN APPROVED UL LISTING AND LABELING. 

b. STORE ALL MA TERIALS IN A SAFE, DRY AREA IN THE 
ORIGINAL FACTORY SUPPLIED PACKAGING. ASSUME 
RESPONSIBILITY TO PROPERLY STORE ALL MA TERIALS A T  THE JOB 
SITE AND TO PREVENT DAMAGE TO STORED MA TERIALS. 

c. MAINTAIN MA TERIALS A T  ROOM TEMPERA TURE FOR 
PERIOD OF 48 HOURS PRIOR TO INSTALLA TION. 

d. INSPECT ALL FRAMING SUPPORTS, CONDUIT, 
DUCTWORK_ ETC., TO MAKE SURE THA T MEMBERS ARE FREE OF 
DEFECT, SECURELY A TTACHED AND PROPERLY ALIGNED PRIOR TO 
THE INSTALLA TION OF THE BOARDS. 

2. CUT BOARDS UTILIZING STANDARD CARPENTER TOOLS SUCH 
AS A CIRCULAR SA W WITH A CARBIDE TIP BLADE. CUT PANELS 
WITH A STRAIGHTEDGE TO MAINTAIN FLUSH JOINTS. 

3. INSTALLA TION: CUT BOARDS FOR THE VERTICAL SIDES OF 
CONDUITS EQUAL TO THE HEIGHT PLUS 1/8 INCH. CUT THE 
HORIZONTAL BOARDS EQUAL TO THE WIDTH OF THE CONDUITS 
PLUS TWICE THE THICKNESS OF THE BOARD PLUS 1/8 INCH. 
ASSEMBLE THE CLADDING AROUND THE CONDUIT RACK 
FASTENING THE BOARDS TOGETHER UTILIZING THE REQUIRED 
SCREW FASTENER. TRANSITIONS FROM 
VERTICAL/HORIZONTAL TO HORIZONTAL/VERTICAL (BENDS) 
REQUIRE THA T A CLEARANCE BE MAINTAINED IN THE LENGTH 
OF THE CONDUIT EQUAL TO 1 -1/2 INCHES FOR EVERY TEN 
FEET. 

INSTALLA TION OF SPRAY APPLIED FIREPROOFING (CONDUIT SYSTEM 
PROVISION): 
1 .  GENERAL:  WRAP CONDUITS FOR A MINIMUM DISTANCE OF ONE 

FOOT ON EITHER SIDE OF AN EXPANSION OR CONTRACTION 
JOINT, INCLUDING FITTING. 

2. INSTALL METAL LA THE SUPPORTS AND FRAMING AFTER ALL 
CONDUITS HA VE BEEN INSTALLED AND CLEANED. METAL 
LA THE SHALL WRAP THE ENTIRE DUCT BANK. METAL LA THE 
SHALL BE RIGIDLY SUPPORTED TO PREVENT SA GGING OR 
DEFORMA TION AND TO ENSURE ADEQUA TE BOND WITH THE 
SPRAY APPLIED FIREPROOFING MA TERIAL. 

3. SURFACE PREPARA TION: 
a. ALL SURFACES, INCLUDING EXISTING CONCRETE, BOXES, 

CONDUIT, AND SUPPORTS SHALL BE THOROUGHLY CLEANED PRIOR 
TO APPLICA TION OF METAL LA THE, SUPPOR TS AND FIREPROOFING 
TO ENSURE ADHESION. 

b. ELECTRICAL CONDUIT WHICH IS GAL VANIZED DOES NOT 
REQUIRE SURFACE PREPARA TION. 

c. GAL VANIZED CONDUIT SURFACES WHICH HA VE BEEN 
CUT, DAMA GED OR ABRADED SHALL BE TOUCHED-UP AS SPECIFIED 
IN SECTION 161 1 0. WITH TNEMEC C 90-93 TNEME-ZINC. 

4. MIXING: FIREPROOFING MA TERIALS SHALL BE MIXED IN 
STRICT ACCORDANCE WITH THE MANUFACTURER 'S 
RECOMMENDA TIONS. 

5. APPLICA TION: 

a. APPLY FIRE-RESISTIVE COA TING AFTER ALL CONDUITS 
AND HANGERS ARE IN PLACE. 

b. OTHER WORK SHALL NOT BE PERFORMED ON, OR 
ADJACENT TO, FRESHLY APPLIED FIRE-RESISTIVE COA TING FOR A T  
LEAST 24 HOURS AFTER APPLICA TION HAS BEEN COMPLETED. 

c. FIREPROOFING MA TERIAL SHALL BE APPLIED O VER 
METAL LA THE TO A THICKNESS AS REQUIRED TO OBTAIN THE 
SPECIFIED FIRE RA TING SUBJECT TO A MINIMUM THICKNESS OF 
TWO INCHES. 

d. FIREPROOFING SHALL BE APPLIED IN ACCORDANCE WITH 
THE PROCEDURE RECOMMENDED BY THE MANUFA CTURER AND 
SHALL BE TROWELED SMOOTH. 

e. FIRE-RESISTIVE COA TING SHALL NOT BE APPLIED WHEN 
THE SUBSTRA TE SURFA CE TEMPERA TURE IS GREA TER THAN 100 
DEGREES FAHRENHEIT. 

6. CLEAN-UP: SURFACES NOT INDICA TED TO RECEIVE 
FIREPROOFING SHALL BE THOROUGHLY CLEANED OF ALL 
SPRAYED MA TERIAL 

7. FIELD TESTS AND INSPECTION: SPRAYED MA TERIAL SHALL BE 
TESTED FOR THICKNESS AND DENSITY IN ACCORDANCE WITH 
ASTM E 605, BY AN ACCEPTED INDEPENDENT TESTING 
LABORA TORY, AND TEST RESUL TS SHALL BE SUBMITTED FOR 
APPROVAL. TESTING AND ANY REQUIRED REPAIR WORK SHALL 
BE THE RESPONSIBILITY OF THE CONTRACTOR. 

8. REPAIR 
a. TEST AREAS AND REJECTED AREAS SHALL BE RE-

SPRA YED WITH FIREPROOFING MA TERIAL. 
b. FINAL INSPECTION OF SPRAYED AREAS WILL BE 

CONDUCTED BY THE ENGINEER. 
c. AREAS REQUIRING ADDITIONAL FIREPROOFING 

MA TERIAL TO PRO VIDE PROPER THICKNESS FOR THE SPECIFIED 
FIRE-RESISTANCE RA TING SHALL BE RE-SPRA YED A T  NO 
ADDITIONAL COST TO THE A UTHORITY. 

3. 04 SEQUENCING AND SCHEDULING 
A.  PRE-INSTALLA TION CONFERENCE: CONVENE A PRE-INSTALLA TION 

CONFERENCE TO ESTABLISH PROCEDURES TO MAINTAIN OPTIMUM 
WORKING CONDITIONS AND TO COORDINA TE THIS WORK WITH 
RELA TED AND ADJACENT WORK. 

B. SEQUENCE: PERFORM WORK OF THIS AND OTHER SECTIONS IN 
PROPER SEQUENCE TO PREVENT DAMAGE TO THE FIRESTOP SYSTEMS 
AND TO ENSURE THA T THEIR INSTALLA TION WILL OCCUR PRIOR TO 
ENCLOSING OR CONCEALING WORK. 

C. INSTALL ALL FIRESTOP SYSTEMS AFTER VOIDS AND JOINTS ARE 
PREPARED SUFFICIENTLY TO ACCEPT THE APPLICABLE FIRESTOP 
SYSTEM. 

D. DO NOT COVER FIRESTOP SYSTEMS UNTIL THEY HA VE BEEN 
PROPERLY INSPECTED AND A CCEPTED BY THE AUTHORITY HA VING 
JURISDICTION. 

3. 05 FIELD QUALITY CONTROL 
A. SEALANT.· INSPECT SEALANT AFTER 24 HOURS FOR COMPLETE 

ADHESION, AND SEAL AND CORRECT ALL DEFICIENCIES. REMOVE 
DAMMING MA TERIALS TO INSPECT UNDER SITE. 

B. FOAM: FOLLOW MANUFACTURER 'S INSTALLA TION INSTRUCTIONS 
PRECISELY INCLUDING FOUR-POINT FIELD QUALITY CONTROL 
CHECKS WHICH CONSIST OF FOAM COLOR, FOAM CELL STRUCTURES, 
SNAP TIME, AND FREE FOAM DENSITY. 

C. CORRECT ANY DEFICIENCIES BY ADDING FOAM OR SEALANT. 
PERFORMED A RE-INSPECTION AFTER 24 HOURS. 

D. REINSTALL DAMMING MA TERIALS WHICH ARE REQUIRED TO ACHIEVE 
FIRE RA TING. 

3. 06 CLEANING 
A.  REMOVE SPILLED AND EXCESS MA TERIALS ADJACENT TO 

PENETRA TIONS WITHOUT DAMAGING ADJACENT SURFACES AS WORK 
PROGRESSES BY METHODS AND WITH CLEANING MA TERIALS 
APPROVED BY MANUFACTURERS OF FIRESTOPPING PRODUCTS AND 
OF ADJACENT PRODUCTS. 

B. LEA VE FINISHED WORK IN NEA T, CLEAN CONDITION WITH NO 
EVIDENCE OF SPILL -OVERS OR DAMA GE TO ADJACENT SURFACES. 

C. PROTECT FIRESTOPPING DURING AND AFTER CURING PERIOD FROM 
CONTACT WITH CONTAMINA TING SUBSTANCES OR FROM DAMAGE 
RESUL TING FROM CONSTRUCTION OPERA TIONS OR OTHER CAUSES 
SO THA T THEY ARE WITHOUT DETER/ORA TION OR DAMA GE A T  TIME 
OF SUBSTANTIAL COMPLETION. IF, DESPITE SUCH PROTECTION, 
DAMAGE OR DETERIORA TION OCCURS, CUT OUT AND REMOVE 
DAMAGED OR DETERIORA TED FIRESTOPPING IMMEDIA TELY AND 
INSTALL NEW MA TERIALS TO PRODUCT FIRESTOPPING COMPLYING 
WITH SPECIFIED REQUIREMENTS. 

PART 4 - METHOD OF PA YMENT AND ITEMS 

4. 01 METHOD OF PA YMENT AND ITEMS 
A. PAYMENT FOR ITEMS SHALL BE MADE A T  THE CONTRACT UNIT PRICE, 

INCLUDING BUT NOT LIMITED TO ALL WORK_ LABOR, EQUIPMENT, 
AND MA TERIALS NECESSARY THEREFORE OR INCIDENTAL THERETO, 
AS FOLLOWS: 

ITEM NO. 

SPECIAL 

DESCRIPTION UNIT 

SPECIAL - MISC. : PENETRA TION FIRESTOPPING LUMP 
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ITEM 625- CONDUCTORS AND CABLES 

PART 1 EXECUTION 

1. 01 SECTION INCLUDES 

A.  BUILDING WIRES, CORDS AND CABLES RA TED 600 VAND LESS. 
B. CONNECTORS, SPLICES, AND TERMINA TIONS RA TED 600 V AND 

LESS. 

1. 02 STANDARDS 

A. NA TIONAL ELECTRICAL MANUFACTURERS ASSOCIA TION (NEMA). 
1. WC 70/ICEA S-95-658 ANNEALED (SOFT) COPPER. 

B. NA TIONAL FIRE PROTECTION ASSOCIA TION (NFPA): 
1. 70, NA TIONAL ELECTRICAL CODE (NEC) 
2. 70E STANDARD FOR ELECTRICAL SAFETY IN THE WORKPLACE 
3. 502 STANDARDS FOR ROAD TUNNELS, BRIDGES AND OTHER 

LIMITED ACCESS HIGHWAYS 

1. 03 QUALITY CONTROL 

A.  TESTING AGENCY QUALIFICA TIONS: MEMBER COMPANY OF NETA 
OR A NRTL TESTING AGENCY AS DEFINED BY OSHA IN 29 CFR 
1 910. 7 OR A MEMBER COMPANY OF THE INTERNA TIONAL 
ELECTRICAL TESTING ASSOCIA TION AND THA T IS ACCEPTABLE 
TO A UTHORITIES HA VING JURISDICTION. 

B. TESTING AGENCY 'S FIELD SUPER VISOR: CERTIFIED BY NETA TO 
SUPER VISE ON-SITE TESTING. 

C. ELECTRICAL COMPONENTS, DEVICES, AND ACCESSORIES: 
LISTED AND LABELED AS DEFINED IN NFPA 70, ARTICLE 100, BY 
A TESTING AGENCY ACCEPTABLE TO AUTHORITIES HA VING 
JURISDICTION AND MARKED FOR INTENDED USE. 

D. COMPLY WITH NFPA 70. 

1. 04 SUBMITTALS 

A. SUBMIT MANUFACTURERS PRODUCT DA TA FOR EACH CABLE AND 
ACCESSORY TYPE. FOR CABLE INCLUDE INSULA TION RESISTANCE 
DA TA. 

B. SUBMIT MANUFACTURERS INSTALLA TION INSTRUCTIONS FOR 
EACH CABLE AND ACCESSORY TYPE. 

C. QUALIFICA TION DA TA :  FOR TESTING AGENCY AND TESTING 
PERSONNEL 

D. FIELD QUALITY-CONTROL REPORTS. FROM A QUALIFIED 
TESTING AND INSPECTING AGENCY ENGAGED BY CONTRACTOR 
FOR CABLE SIZES NO. 3 A WG AND LARGER INTERPRETING TEST 
RESUL T RELA TIVE TO COMPLIANCE WITH PERFORMANCE 
REQUIREMENTS OF TESTING STANDARD. SUBMIT ALL TEST 
RECORD SHEETS. 

PART 2 PRODUCTS 

2.01 GENERAL 

A. FURNISH PRODUCTS AS INDICA TED. 

2. 02 CONDUCTORS AND CABLES 

A. SUPPLIERS: 
1. ALCAN PRODUCTS CORPORA TION; ALCAN CABLE DIVISION. 
2. ALPHA WIRE. 
3. BELDEN INC. 
4. ENCORE WIRE CORPORA TION. 
5. GENERAL CABLE TECHNOLOGIES CORPORA TION. 

6. SOUTH WIRE INCORPORA TED. 
OR APPROVED EQUAL 

B. ALL WIRE SHALL BE NEW AND LESS THAN ONE YEAR OLD OUT OF 
MANUFACTURER'S STOCK. 

C. POWER CONDUCTORS SHALL NOT BE LESS THAN 12 A W� 
SIGNALING AND CONTROL WIRES SHALL NOT BE LESS THAN # 14 
A WG. ALL CONDUCTORS MUST BE SUITABLE FOR THE 
APPLICA TION INTENDED. POWER WIRES #10 A WG AND #12 A WG 
SHALL BE SOLID, #8 A WG OR LARGER SHALL BE STRANDED, 
CONTROL WIRES #12 A WG OR SMALLER MAY BE STRANDED 
WITH THE FOLLOWING REQUIREMENTS OR EXCEPTIONS: 

1 .  ALL CONDUCTORS TERM INA TED WITH CRIMP TYPE DEVICES 
MUST BE STRANDED. 

2. STRANDED CONDUCTORS MAY ONLY BE TERMINA TED WITH UL 
OR ETL LISTED TYPE TERMINA TIONS OR METHODS: E. G. 
STRANDED CONDUCTORS MAY NOT BE WRAPPED AROUND A 
TERMINAL SCREW BUT MUST BE TERM INA TED WITH A CRIMP 

D. CONDUCTORS SHALL BE COPPER, RA TED FOR 600V INSULA TION. 
E. COPPER CONDUCTORS: COMPLY WITH NEMA WC 70/ICEA S-95-

658 ANNEALED (SOFT) COPPER. 
F. CONDUCTOR INSULA TION: COMPLY WITH NEMA WC 70/ICEA S-

95-658 FOR TYPE RHW-2 LOW SMOKE ZERO HALOGEN (LSZH) 
G. CONTROL CABLE FOR CLASS 1 REMOTE CONTROL AND SIGNAL 

CIRCUITS: 600 VOL T INSULA TION, INDIVIDUAL CONDUCTORS 
TWISTED TOGETHER, SHIELDED, AND COVERED WITH AN 
OVERALL LOW SMOKE ZERO HALOGEN EMISSIONS JACKET. 
CABLE SHALL BE LISTED, TEMPERA TURE RA TED, AND PLENUM OR 
NON-PLENUM RA TED FOR THE APPLICA TION AS REQUIRED IN THE 
NA TIONAL ELECTRICAL CODE. 

H. CONTROL CABLE FOR CLASS 2 OR CLASS 3 REMOTE CONTROL 
AND SIGNAL CIRCUITS SHALL BE CONSTRUCTED, LISTED, 
TEMPERA TURE RA TED, AND PLENUM OR NON-PLENUM RA TED FOR 
THE APPLICA TION AS REQUIRED IN THE NEC. 

I. 600� RHW-2 LSZH INSULA TED CONDUCTORS, COLOR-CODED AS 
FOLLOWS: 

PHASE 
A 
B 
c 
NEUTRAL 
EQUIPMENT 
GROUND 

208Y/120V 
BLACK 
RED 
BLUE 
WHITE 
GREEN 

2. 03 CONNECTORS AND SPLICES 

480Y/277V 
BROWN 
ORANGE 
YELLOW 
GREY 
GREEN 

A.  SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE 
EQUAL-TO OR COMPARABLE PRODUCT BY ONE OF THE 
FOLLOWING: 

1 .  AFC CABLE SYSTEMS, INC 
2. GARDNER BENDER. 
3. HUBBELL POWER SYSTEMS, INC 
4. IDEAL INDUSTRIES, INC 
5. ILSCO; A BRANCH OF BAR DES CORPORA TION. 
6. NSf INDUSTRIES LLC. 
7. 0-Z/GEDNEY; A BRAND OF THE EGS ELECTRICAL GROUP. 
8. THOMAS & BETTS 
9. BURNDY LLC. 

10. 3M; ELECTRICAL MARKETS DIVISION. 
11 .  TYCO ELECTRONICS. 

B. DESCRIPTION: FACTORY-FABRICA TED CONNECTORS 
SPLICES OF SIZE, AMPACITY RA TING, MA TERIAL, TYPE, 
CLASS FOR APPLICA TION AND SER VICE INDICA TED. 

AND 
AND 

C. WHERE TAP CONNECTORS ARE SHOWN ON DRA WINGS THEY 
SHALL BE THE INSULA TED TAP BOL T TYPE WITH INSULA TION TO 
BE LSZH. THE MAIN CONDUCTOR PASSED THROUGH THE TAP 
CONNECTOR SHALL REMAIN UNBROKEN WITH THE INSULA TION 
REMOVED FOR THE CONNECTION. NO SPLIT BOL T CONNECTORS 
WILL BE ACCEPTABLE. 

D. COMPRESSION CONNECTORS FOR CONDUCTORS NO. 8 A WG AND 
LARGER: LONG-BARRELED, UL 486-LISTED, BARE COPPER, 
COMPRESSION TYPE (BURNDY "HYLUG'� OR EQUAL), INSULA TED 
WITH CLAMP-ON, COLD-SHRINK, OR MOLDED COVERS, OR 
WRAPPED WITH MUL TIPLE OVER-LAPPING LAYERS OF 3-M 
SCOTCH ELECTRICAL TAPE. 
1 .  TERMINA TION FITTINGS: 1 - OR 2-HOLE PAD AND INSPECTION 

PORT. 
E. CONNECTORS FOR SOLID CONDUCTORS NO. 10 A WG AND 

SMALLER: INSULA TED WINGED WIRE NUTS. COLOR-CODED FOR 
SIZE, EXCEPT USE GREEN ONLY FOR GROUNDING CONNECTIONS. 

F. CONNECTORS FOR STRANDED CONDUCTORS NO. 10 A WG AND 
SMALLER: TINNED COPPER, INSULA TED SLEEVE, COMPRESSION 
TYPE, UL-LISTED, WITH WIRE INSULA TION GRIP. 

G. ALL WIRE CONNECTORS USED IN UNDERGROUND OR EXTERIOR 
PULL BOXES SHALL BE GEL FILLED TWIST CONNECTORS OR A 
CONNECTOR DESIGNED FOR DAMP AND WET LOCA TIONS. 

H. MAKE EACH WIRE AND CABLE CONNECTION ABOVE GRADE WITH 
AN APPROVED CABLE CONNECTOR KIT. 

I. SPLICES FOR LOW VOL TAGE CONDUCTORS SHALL BE 
SOLDERLESS MECHANICAL PRESSURE TYPE CONNECTIONS. 
FULLY INSULA TED TAP BLOCKS AS MANUFACTURED BY ILSCO (OR 
APPROVED EQUAL) OR FIELD INSULA TION USING PROPER TAPING 
PROCEDURES USING RUBBER AND PLASTIC ELECTRICAL TAPES 
AS MANUFACTURED BY 3M COMPANY OR OKONITE C. (OR 
APPROVED EQUAL) SHALL BE UTILIZED. 

2. 04 SYSTEM DESCRIPTION 

A. ELECTRICAL COMPONENTS, DEVICES, AND ACCESSORIES: 
LISTED AND LABELED AS DEFINED IN NFPA 70, BY A QUALIFIED 
TESTING AGENCY, AND MARKED FOR INTENDED LOCA TION AND 
APPLICA TION. 

B. COMPLY WITH NFPA 70. 

PART 3 EXECUTION 

3. 01 CONDUCTOR MA TERIAL APPUCA TIONS 

A. FEEDERS: COPPER, SOLID FOR NO. 10  A WG AND SMALLER; 
STRANDED FOR NO. 8 A WG AND LARGER. 

B. BRANCH CIRCUITS: COPPER. SOLID FOR NO. 10 A WG AND 
SMALLER; STRANDED FOR NO. 8 A WG AND LARGER. 

3. 02 CONDUCTOR INSULA TION AND MUL TICONDUCTOR CABLE 

A. 

B. 
c. 
D. 
E. 

F. 

G. 

APPLICA TIONS AND WIRING METHODS 

ALL CONDUCTORS INSTALLED IN THE ROAD TUNNEL SHALL BE 
TYPE LOW SMOKE ZERO HALOGEN. 
FEEDERS: TYPE RHW-2 LSZH. 
BRANCH CIRCUITS: TYPE RHW-2 LSZH. 
TUNNEL LIGHTING FINAL TAP CIRCUITS: TYPE RHW-2 LSZH. 
FEEDERS CONCEALED IN CONCRETE, BELOW SLABS-ON-GRADE, 
AND UNDERGROUND: TYPE DUAL RA TED RHW-2/USE-2 LSZH. 
CIRCUITS IN AIR PLENUM: TYPE CIC (CIRCUIT INTEGRITY 
CONDUIT 
CONTROL CIRCUITS IN EQUIPMENT ROOM: TYPE TC LZSH, 300V 
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H. EQUIPMENT ROOM COMMS: TYPE SM FO LSZH (SINGLE MODE 
FIBER OPTIC), TYPE S/SM (SINGLE MODE), CA T6 LSZH 

I. COAX TYPE INSULA TION: TYPE RG-6 

3. 03 INSTALLA TION OF CONDUCTORS AND CABLES 

A. LOW VOL TA GE POWER, CONTROL AND SIGNAL CABLES SHALL BE 
INSTALLED IN CONDUIT. 

B. CONCEAL CABLES IN FINISHED WALLS, CEILINGS, AND FLOORS 
UNLESS OTHERWISE INDICA TED. 

C. COMPLETE RACEWAY INSTALLA TION BETWEEN CONDUCTOR AND 
CABLE TERMINA TION POINTS ACCORDING TO GENERAL NOTES 
FOR "RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS" PRIOR 
TO PULLING CONDUCTORS AND CABLES. 

D. CONTRACTOR SHALL PROVIDE ALL NECESSARY EQUIPMENT FOR 
PULLING CABLE, INCLUDING BUT NOT LIMITED TO; REELS, 
WINDERS, BLOCKS, PULLEYS, RIGGING AND PULLING EYES FOR 
INSTALLA TION OF CONDUCTORS. CABLES SHALL BE PROPERLY 
LUBRICA TED USING A LUBRICANT AND METHOD AS 
RECOMMENDED BY THE MANUFACTURER. 

E. USE MANUFACTURER-APPROVED PULLING COMPOUND OR 
LUBRICANT WHERE NECESSAR �· COMPOUND USED MUST NOT 
DETER/ORA TE CONDUCTOR OR INSULA TION. DO NOT EXCEED 
MANUFACTURER'S RECOMMENDED MAXIMUM PULLING TENSIONS 
AND SIDEWALL PRESSURE VALUES. 

F. USE PULLING MEANS, INCLUDING FISH TAPE, CABLE, ROPE, AND 
BASKET- WEA VE WIRE/CABLE GRIPS, THA T WILL NOT DAMAGE 
CABLES OR RACEWA Y. 

G. INSTALL EXPOSED CABLES PARALLEL AND PERPENDICULAR TO 
SURFACES OF EXPOSED STRUCTURAL MEMBERS, AND FOLLOW 
SURFACE CONTOURS WHERE POSSIBLE. 

H. SUPPORT CABLES ACCORDING TO GENERAL NOTES ON 
"HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS. " 

I. UNLESS OTHERWISE INDICA TED ON THE DRA WINGS, INSTALL 
ALL CONDUCTORS IN RA CEWA Y. INSTALL CONTINUOUS 
CONDUCTORS BETWEEN OUTLETS, DEVICES AND BOXES 
WITHOUT SPLICES OR TAPS. DO NOT PULL CONNECTIONS INTO 
RA CEWAYS. LEA VE A T  LEAST 8 INCHES OF CONDUCTOR A T  
OUTLETS FOR FIXTURE OR DEVICE CONNECTIONS. 

J. ELECTRICAL CONDUCTOR AND CABLE WORK IS REPRESENTED ON 
THE DRA WINGS. UNLESS OTHERWISE INDICA TED, CONDUCTOR 
SIZES SHOWN ON THE DRA WINGS ARE BASED ON NEC CURRENT 
RA TINGS COPPER A T  75 DEGREES C TEMPERA TURE RA TING FOR 
ALL POWER CIRCUITS. MODIFY RA CEWAY AND CONDUCTOR 
SIZING AS MAY BE NECESSITA TED BY ANY DEVIA TION FROM THE 
DRA WINGS. DO NOT DECREASE THE INDICA TED CONDUCTOR 
SIZE DUE TO THE USE OF CONDUCTORS HA VING A 
TEMPERA TURE RA TING OF 90 DEGREES C. 

K. PULL ALL CONDUCTORS INTO A RACEWAY A T  THE SAME TIME. 
USE LISTED WIRE PULLING LUBRICANT FOR PULLING 
CONDITIONS WHEN NECESSARY. COMPLETELY AND THOROUGHLY 
SWAB RACEWAY SYSTEM BEFORE INSTALLING CONDUCTORS. 

3. 04 CONNECTIONS 

A. TIGHTEN ELECTRICAL CONNECTORS AND TERMINALS 
ACCORDING TO MANUFACTURER 'S PUBLISHED TORQUE-
TIGHTENING VALUES. IF MANUFACTURER 'S TORQUE VALUES ARE 
NOT INDICA TED, USE THOSE SPECIFIED IN UL 486A -486B. ALL 
TORQUE TIGHTENING EQUIPMENT SHALL BE CALIBRA TED 
BEFORE USE WITH CALIBRA TION RECORDS A VAILABLE FOR 
INSPECTION. 

B. MAKE SPLICES, TERMINA TIONS, AND TAPS THA T ARE 
COMPA TIBLE WITH CONDUCTOR MA TERIAL AND THA T POSSESS 
EQUIVALENT OR BETTER MECHANICAL STRENGTH AND 
INSULA TION RA TINGS THAN UN SPLICED CONDUCTORS. 

C. USE OXIDE INHIBITOR IN EACH SPLICE, TERMINA TION, AND TAP 
FOR ALUMINUM CONDUCTORS. 

D. WIRING A T  OUTLETS: INSTALL CONDUCTOR A T  EACH OUTLET, 
WITH A T  LEAST 8 INCHES (200 MM) OF SLACK. 

E CONNECT CONDUCTORS NO. 6 A WG AND LARGER TO 
PANELBOARDS AND APPARA TUS BY MEANS OF APPROVED 
MECHANICAL LUGS OR COMPRESSION CONNECTORS. 

3. 05 !DENT/FICA TION 

A. IDENTIFY AND COLOR-CODE CONDUCTORS AND CABLES 
ACCORDING TO GENERAL NOTES ON '1DENTIFICA TION FOR 
ELECTRICAL SYSTEMS. " 

B. IDENTIFY EACH SPARE CONDUCTOR A T  EACH END WITH 
IDENTITY NUMBER AND LOCA TION OF OTHER END OF 
CONDUCTOR, AND IDENTIFY AS SPARE CONDUCTOR. 

3. 06 RRESTOPPING 

A. APPLY FIRESTOPPING TO ELECTRICAL PENETRA TIONS OF FIRE
RA TED FLOOR AND WALL ASSEMBLIES TO RESTORE ORIGINAL 
FIRE-RESISTANCE RA TING OF ASSEMBLY ACCORDING TO 
SECTION 07250 "PENETRA TION FIR ESTOPPING. " 

B. SEAL AROUND CABLES PENETRA TING FIR E-RA TED ELEMENTS. 
C. FIELD QUALITY CONTROL 
D. TESTING AGENCY: ENGAGE A QUALIFIED TESTING AGENCY TO 

PERFORM TESTS AND INSPECTIONS. 
E MANUFACTURER 'S FIELD SER VICE: ENGA GE A FA CTORY

A UTHORIZED SERVICE REPRESENTA TIVE TO TEST AND INSPECT 
COMPONENTS, ASSEMBLIES, AND EQUIPMENT INSTALLA TIONS, 
INCLUDING CONNECTIONS. 

F. PERFORM THE FOLLOWING TESTS AND INSPECTIONS: 
NETA TESTS ON ALL CONDUCTORS AND CABLES INCLUDING BUT 
NOT LIMITED TO FEEDER CONDUCTORS, CONTROL CABLE$, 
BRANCH CIRCUIT CONDUCTORS, CONDUCTORS FEEDING 
CRITICAL EQUIPMENT AND SER VICES, CIRCUIT CONDUCTORS. 

G. ALL TESTING MUST BE CARRIED OUT BY COMPETENT PERSONS, 
QUALIFIED AS NETA CERTIFIED TECHNICIANS, NETA ETT LEVEL 3 
OR ABOVE. 

H. AFTER INSTALLING CONDUCTORS AND CABLES AND BEFORE 
ELECTRICAL CIRCUITRY HAS BEEN ENERGIZED, TEST FEEDER 
CONDUCTORS AND BRANCH CONDUCTORS FOR COMPLIANCE 
WITH REQUIREMENTS. TEST ALL WIRING PRIOR TO ENERGIZING 
TO ENSURE THA T IT IS FREE FROM UNINTENTIONAL GROUNDS 
AND SHORTS, IS PROPERLY PHASED, AND THA T ALL 
CONNECTORS ARE TIGHT. 

I. PERFORM EACH VISUAL AND MECHANICAL INSPECTION AND 
ELECTRICAL TEST STA TED IN NETA ACCEPTANCE TESTING 
SPECIFICA TION. RECORD ALL RESUL TS AND SUBMIT TO 
ENGINEER FOR APPROVAL CERTIFY COMPLIANCE WITH 
MANUFA CTURER'S TEST PARAMETERS, IN THE ABSENCE OF 
MANUFACTURER 'S PUBLISHED DA TA, CER TIFY COMPLIANCE WITH 
THE TABLE LISTED IN NETA ACCEPTANCE TESTING 
SPEC! FICA TION. 

J. NETA ACCEPTANCE TESTING SPECIFICA TION COMBINED WITH 
ADDITIONAL TESTS SHALL BE REQUIRED UNLESS STA TED 
OTHERWISE. THE LIST BELOW INCLUDES ADDITIONAL TESTS AS 
LISTED. 

K. PRE-CONNECTION: VISUAL AND MECHANICAL INSPECTION. 
L. PERFORM RESISTANCE MEASUREMENTS THROUGH BOL TED 

CONNECTIONS WITH A LOW RESISTANCE DC OHMMETER OR AN 
INSULA TION RESISTANCE TEST METER. 

M. CONTINUITY OF ALL PROTECTIVE CONDUCTORS TO BE 
RECORDED USING A LOW RESISTANCE DC OHMMETER OR AN 
INSULA TION RESISTANCE TEST METER. 

N. CHECK CONTINUITY OF ALL CONDUCTORS AND VERIFY CORRECT 
CABLE CONNECTIONS. 

0. CHECK POLARITY OF ALL CONDUCTORS. 
P. PERFORM INSULA TION-RESISTANCE TEST ON EACH CONDUCTOR 

WITH RESPECT TO GROUND AND ALL ADJA CENT CONDUCTORS 
USING AN INSULA TION RESISTANCE TEST METER. EACH 
CONDUCTOR MUST BE TESTED FOR 1 MINUTE. 

Q. VERIFY UNIFORM RESISTANCE OF ALL PARALLEL CONDUCTORS. 
R. POST-CONNECTION 
S. TEST AND RECORD THE IMPEDANCE A T  THE SUPPLY ORIGIN. 
T. TEST AND RECORD THE GROUND FA UL T LOOP IMPEDANCE 

BETWEEN ALL LIVE CONDUCTORS AND GROUND A T  THE 
FURTHEST EXTENTS OF EACH FINAL CIRCUIT. THIS TEST IS TO 
BE COMPLETED USING A FAUL T LOOP IMPEDANCE TESTER AND 
ALL RESUL TS MUST BE IN COMPLIANCE WITH THE CIRCUIT 
PROTECTIVE DEVICE (CPD) LIMITS FROM THE MANUFACTURER. 

U. TEST AND RECORD THE OPERA TING TRIP TIME OF ALL GFI AND 
GFCI DEVICES TO ENSURE COMPLIANCE WITH NEC AND 
MANUFACTURER 'S PUBLISHED DA TA.  THIS TEST IS TO BE 
COMPLETED USING A GFCI TEST METER. 

V. INFRARED SCANNING: AFTER SUBSTANTIAL COMPLETION AND A T  
THE COMMISSIONING STAGE, BUT NOT MORE THAN 60 DAYS 
AFTER FINAL ACCEPTANCE, PERFORM AN INFRARED SCAN OF 
EACH SPLICE IN CONDUCTORS NO. 3 A WG AND LARGER. REMOVE 
BOX AND EQUIPMENT CO VERS SO SPLICES ARE ACCESSIBLE TO 
PORTABLE SCANNER. CORRECT DEFICIENCIES DETERMINED 
DURING THE SCAN. 

W. INSTRUMENT: USE AN INFRARED SCANNING DEVICE DESIGNED 
TO MEASURE TEMPERA TURE OR TO DETECT SIGNIFICANT 
DEVIA TIONS FROM NORMAL VALUES. PRO VIDE CALIBRA TION 
RECORD FOR DEVICE. 

X RECORD OF INFRARED SCANNING: PREPARE A CERTIFIED 
REPORT THA T IDENTIFIES SPLICES CHECKED AND THA T 
DESCRIBES SCANNING RESUL TS. INCLUDE NOTA TION OF 
DEFICIENCIES DETECTED, REMEDIAL ACTION TAKEN, AND 
OBSER VA TIONS AFTER REMEDIAL ACTION. 

Y. TEST AND INSPECTION REPOR TS: PREPARE A WRITTEN REPOR T 
TO RECORD THE FOLLOWING: 

Z. PROCEDURES USED. 
AA. LIST OF TEST PERSONAL WITH RESUMES. 
BB. TEST RECORD SHEETS WITH RESUL TS THA T COMPLY WITH 

REQUIREMENTS. 
CC. RESUL TS THA T DO NOT COMPLY WITH REQUIREMENTS AND 

CORRECTIVE ACTION TAKEN TO ACHIEVE COMPLIANCE WITH 
REQUIREMENTS. 

DD. CABLES WILL BE CONSIDERED DEFECTIVE IF THEY DO NOT PASS 
TESTS AND INSPECTIONS. 

EE. SUBMIT THREE (3) COPIES OF TEST REPOR TS TO THE ENGINEER. 

PART 4 METHOD OF PA YMENT AND ITEMS 
A. PAYMENT FOR ITEMS SHALL BE MADE A T  THE CONTRACT UNIT 

PRICE, INCLUDING BUT NOT LIMITED TO ALL WORK, LABOR, 
EQUIPMENT, AND MA TERIALS NECESSARY THEREFORE OR 
INCIDENTAL THERETO, AS FOLLOWS: 
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DESCRIPTION UNIT ITEM 

LIGHTING, MISC. : 3 CONDUCTOR, NO. 12 A WG 'TRA Y 625 
CABLE� LSZH FT 
LIGHTING, MISC. : 3 CONDUCTOR, NO. 10 A WG 'TRA Y 625 
CABLE , LSZH FT 
LIGHTING, MISC. : 4 CONDUCTOR, NO. 10 A WG 'TRA Y 625 
CABLE, LSZH FT 
LIGHTING, MISC. : 1 PAIR, NO. 16 A WG SHIELDED 'TRA Y 625 
CABLE� LSZH FT 
LIGHTING, MISC. : 1 CONDUCTOR, 4 PAIR, NO. 16 A WG 
SHIELDED 'TRA Y CABLE� LSZH FT 
LIGHTING, MISC. : 1 CONDUCTOR, 8 PAIR, NO. 16 A WG 
SHIELDED 'TRA Y CABLE� LSZH FT 
LIGHTING, MISC. : 1 CONDUCTOR, 12 PAIR, NO. 1 6  A WG 
SHIELDED 'TRA Y CABLE� LSZH FT 
LIGHTING, MISC. : 1 CONDUCTOR, 24 PAIR, NO. 1 6  A WG 
SHIELDED 'TRA Y CABLE� LSZH FT 
LIGHTING, MISC. : 1 CONDUCTOR, 36 PAIR, NO. 1 6  A WG 
SHIELDED 'TRA Y CABLE� LSZH FT 
LIGHTING, MISC. : 1 CONDUCTOR 1- TRIAD NO. 1 6  A WG 
SHIELDED 'TRA Y CABLE� LSZH FT 
LIGHTING, MISC. : 3 CONDUCTOR, NO. 8 A WG 'TRA Y 
CABLE� LSZH FT 
LIGHTING, MISC. : 3 CONDUCTOR, NO. 8 A WG 
W/GROUND 'TRA Y CABLE� LSZH FT 
LIGHTING, MISC. : 4 CONDUCTOR, NO. 8 A WG 
W/GROUND 'TRA Y  CABLE� LSZH FT 
LIGHTING, MISC. : 3 CONDUCTOR, NO. 6 A WG 'TRA Y 
CABLE� LSZH FT 
LIGHTING, MISC. : 3 CONDUCTOR, NO. 6 A WG 
W/GROUND 'TRA Y  CABLE� LSZH FT 
LIGHTING, MISC. : 4 CONDUCTOR, NO. 6 A WG 
W/GROUND 'TRA Y CABLE� LSZH FT 
LIGHTING, MISC. : 3 CONDUCTOR, NO. 2 A WG 
W/GROUND 'TRA Y CABLE� LSZH FT 
LIGHTING, MISC. : 4 CONDUCTOR, NO. 2 A WG 
W/GROUND 'TRA Y CABLE� LSZH FT 
LIGHTING, MISC. : 1 CONDUCTOR, NO. 4/0 A W� LSZH FT 
LIGHTING, MISC. : 1 CONDUCTOR, 400KCMIL, RHW-2, 
LSZH FT 
LIGHTING, MISC. : 1 CONDUCTOR, 500 KCMIL, RHW-2, 
LSZH FT 
LIGHTING, MISC. : 1 CONDUCTOR, 750 KCMIL, RHW-2, 
LSZH FT 

LIGHTING, MISC. : 1 CONDUCTOR, NO. 14 A WG, CIC FT 
LIGHTING, MISC. : 1 CONDUCTOR, NO. 8 A WG, CIC FT 
LIGHTING, MISC. : 1 CONDUCTOR, NO. 6 A WG, CIC FT 
LIGHTING, MISC. : 2 CONDUCTOR, NO. 12 A WG, CIC FT 
LIGHTING, MISC. : 1 CONDUCTOR, NO. 12 A WG, RHW-2, 
LSZH FT 
LIGHTING, MISC. : 10 CONDUCTOR, NO. 14 A WG, RHW-
2, LSZH FT 
LIGHTING, MISC. : 2 CONDUCTOR, NO. 10 A WG, 1/C 
#12G, RHW-2, LSZH FT 
LIGHTING, MISC. : 2 CONDUCTOR, NO. 12 A WG, RHW-2, 
LSZH FT 
LIGHTING, MISC. : 2 CONDUCTOR, NO. 12 A WG, 1/C 
#12G, RHW-2, LSZH FT 
LIGHTING, MISC. : 24 CONDUCTOR, SINGLE MODE FIBER 
OPTIC, LSZH FT 

CJ 
_j • 
« >- � z;;:: o>« � on_ 
Oo 
Oz :r: 
:::;: « 0 

DESCRIPTION UNIT �Ld .. 
6�g§@ 

LIGHTIN� MISC. : 1 CONDUCTOR, NO. 3/0 A WG, LSZH FT ::?!dN:J 
LIGHTING, MISC. : 4 CONDUCTOR, NO. 14 A WG, RHW-2, ���� 

« o ::::> _j 

LSZH FT :r: S2 (.() U  

LIGHTING, MISC. : 6 CONDUCTOR, NO. 1 2  A WG, RHW-2, I LSZH FT 
LIGHTING, MISC. : 6 CONDUCTOR, NO. 14 A WG, RHW-2, 
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RACEWA YS AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1. 01 SECTION INCLUDES: 
A. REQUIREMENTS FOR THE CONTRACTOR TO PROVIDE: 

1. 02 
A. 
B. 

c. 

D. 

E. 

F. 

1. 03 
A. 

1. METAL CONDUITS, TUBING, AND FITTINGS. 
2. NONMETAL CONDUITS, TUBING, AND FITTINGS. 
3. METAL WIREWA YS AND A UXILIARY GUTTERS. 
4. SURFA CE RACEWA YS. 
5. BOXES, ENCLOSURES, AND CABINETS. 

STANDARDS 
ANSI C80. 1 - RIGID STEEL CONDU/0 ZINC COA TED. 
NECA APPROPRIA TE NA TIONAL ELECTRICAL INSTALLA TION 
STANDARDS (NElS). 
NEMA 250 - ENCLOSURES FOR ELECTRICAL EQUIPMENT {1000 VOL TS 
MAXIMUM). 
NEMA FB 1 - FITTINGS, CAST METAL BOXES, AND CONDUIT BODIES 
FOR CONDUIT AND CABLE ASSEMBLIES. 
NFPA 502 - STANDARD FOR ROAD TUNNELS, BRIDGES, AND OTHER 
LIMITED ACCESS HIGHWA YS. 
NFPA70 - NA TIONAL ELECTRICAL CODE. 

QUALITY CONTROL 
ELECTRICAL COMPONENTS, DEVICES, AND ACCESSORIES: LISTED 
AND LABELED AS DEFINED IN NFPA 70, ARTICLE 100, BY A TESTING 
AGENCY ACCEPTABLE TO AUTHORITIES HA VING JURISDICTION, AND 
MARKED FOR INTENDED USE 

B. COMPL Y WITH NFPA 70. 
C. COMPL Y WITH GENERAL NOTES ON "GROUNDING AND BONDING FOR 

ELECTRICAL SYSTEMS'� 

1.04 SUBMITTALS 
A. PRODUCT DA TA:  FOR SURFACE RACEWA YS, WIREWA YS AND 

FITTINGS, HINGED-COVER ENCLOSURES, AND CABINETS. 
B. SHOP DRA WINGS: SHOW FABRICA TION, ROUTING, PENETRA TION, 

CONDUIT LABELING AND INSTALLA TION DETAILS OF COMPONENTS 
FOR RACEWA YS, FITTINGS, BOXES, ENCLOSURES, SUPPOR TS AND 
CABINETS. FOR CUSTOM ENCLOSURES AND CABINETS, INCLUDE 
PLANS, ELEVA TIONS, SECTIONS, AND A TTACHMENT DETAILS. 

C. SAMPLES: FOR WIREWA YS AND SURFACE RACEWA YS AND FOR EACH 
COLOR AND TEXTURE SPECIFIED, 12 INCHES (300 MM) LONG. 

D. COORDINA TION DRA WINGS: CONDUIT ROUTING PLANS, DRA WN TO 
SCALE, ON WHICH THE FOLLOWING ITEMS ARE SHOWN AND 
COORDINA TED WITH EACH OTHER, USING INPUT FROM INSTALLERS 
OF ITEMS INVOL VED: 

1 .  STRUCTURAL MEMBERS IN PA THS OF CONDUIT GROUPS WITH 
COMMON SUPPORTS. 

2. HVAC AND PLUMBING ITEMS AND ARCHITECTURAL FEA TURES 
IN PA THS OF CONDUIT GROUPS WITH COMMON SUPPORTS. 

E. QUALIFICA TION DA TA :  FOR PROFESSIONAL ENGINEER. 
F. SOURCE QUALITY-CONTROL REPOR TS. 
G. "COMBUSTION/TOXICITY CERTIFICA TION NUMBER " FOR COVERED 

PRODUCTS. 

PART 2 - PRODUCTS 

2.01 GENERAL 
A. FURNISH PRODUCTS AS INDICA TED. 

2. 02 METAL CONDUITS, TUBING, AND FITTINGS 
A. MANUFACTURERS: SUBJECT TO COMPLIANCE WITH REQUIREMENTS, 

1 .  ALLIED TUBE & CONDUIT. 
2. 0-Z/GEDNEY. 
3. THOMAS & BETTS CORPORA TION. 
4. WHEA TLAND TUBE COMPANY. 
5. OR EQUAL AND APPRO VED. 

B. LISTING AND LABELING: METAL CONDUITS, TUBING, AND FITTINGS 
SHALL BE LISTED AND LABELED AS DEFINED IN NFPA 70, BY A 
QUALIFIED TESTING AGENCY, AND MARKED FOR INTENDED LOCA TION 
AND APPLICA TION. 

C. CONDUIT APPLICA TION IS LOCA TION SPECIFIC AND SHALL BE 
APPLIED IN ACCORDANCE WITH THE DRA WINGS. 

D. RGS: COMPL Y WITH ANSI C80. 1 AND UL 6. 
1 .  PROVIDE CONDU/0 COUPLINGS, ELBOWS, BENDS, SEALING 

FITTINGS, AND NIPPLES CONFORMING TO ANSI C80. 1 AND UL 
6, WITH EACH LENGTH BEARING MANUFACTURER 'S STAMP AND 
UL LABEL ALL CONDUITS SHALL BE THREADED. 

2. THE MALE THREADS OF CONDUIT AND FITTINGS SHALL BE HOT
DIP GAL VANIZED IN SUCH A MANNER AS TO KEEP THE 
THREADS CLEAR OF EXCESS ZINC. FEMALE THREADS MA Y BE 
ELECTRO-GAL VAN/ZED INSTEAD OF HOT-DIPPED. CONDUIT 
ACCESSORIES SUCH AS LOCK NUTS, BUSHINGS AND 
CONNECTORS SHALL BE ZINC COA TED. ALL CONDUIT FITTINGS 
SHALL BE THREADED AND SHALL CONFORM TO NEMA FB-1 . NO 
SET SCREW FITTINGS SHALL BE USED. NO RUNNING THREADS 
SHALL BE PERMITTED. 

3. BUSHINGS FOR CONDUITS 1 -1/4 INCHES AND LARGER SHALL 
HA VE A NYLON INSULA TED INSER0 AND SHALL BE CONCRETE 
TIGHT. 

4. FABRICA TE CONDUIT BENDS IN A CONDUIT BENDING MACHINE. 
DO NOT BEND CONDUIT WITH A BENDING TOOL THE RADIUS 
OF THE CURVE OF THE INNER EDGE OF ANY BEND SHALL BE 
NOT LESS THAN SIX TIMES THE INTERNAL DIAMETER OF THE 
CONDUIT. USE FACTORY BENDS WHEREVER POSSIBLE. ALL 
FACTOR Y BENDS SHALL BE SIMILAR IN CONSTRUCTION TO AND 
OF A TYPE DESIGNED FOR USE WITH THE CONDUIT. 

5. TOUCH-UP GAL VAN/ZED COA TING WHERE THE ORIGINAL 
GAL VAN/ZED COA TING ON CONDUIT OR ON GAL VAN! ZED STEEL 
HAS BEEN REMOVED DUE TO HANDLING OR FOR OTHER 
REASONS. REPLACE GAL VAN/ZING COA TING FOR MALE 
THREADS WHEN CONDUIT IS FIELD CUT. NO COLD 
GAL VAN/ZING SPRA Y SHALL BE USED. APPL Y TOUCH UP 
GAL VANIZING WITH A BRUSH. GAL VANIZED COA TING SHALL BE 
ZRC COLD GAL VAN/ZING COMPOUND, OR APPROVED EQUAL 

6. CONDUIT SLEEVES SHALL BE GAL VAN/ZED RIGID STEEL 
7. THREE PIECE COUPLINGS, ERIKSON FITTINGS AND SPLIT 

COUPLINGS SHALL BE CONCRETE-TIGHT. 
8. ALL CONDUIT FITTINGS SUCH AS "T'� "C'� "L " "E'� AND X 

FITTINGS, SHALL BE GAL VAN/ZED CAST IRON AS 
MANUFA CTURED BY APPLETON ELECTRICAL PRODUCTS, 
KILLARK, CROUSE HINDS, OR APPRO VED EQUAL 
EXPANSION/DEFLECTION FITTINGS SHALL BE HOT-DIPPED 
GAL VAN/ZED, WA TER TIGHT (NEMA 4) AND CONCRETE- TIGHT. 
FITTINGS SHALL PERMIT MOVEMENT OF CONDUIT IN ANY 
DIRECTION OF ONE INCH, FROM NORMAL AND ANGULAR 
MISALIGNMENT OF THE AXES OF COUPLED CONDUIT RUNS IN 
ANY DIRECTION UP TO 30 DEGREES. PROVIDE JUMPER CABLES 
ACROSS EXPANSION/DEFLECTION FITTINGS AND ASSOCIA TED 
CABLE CLAMPS TO ENSURE CONTINUITY OF CONDUIT 
GROUNDING. 

E. EMT.· COMPL Y WITH ANSI C80. 3 AND UL 797. ELECTRICAL METALLIC 
TUBING SHALL BE IN ACCORDANCE WITH NEC ARTICLE 358 AND 
SHALL BE ZINC COA TED STEEL. ONL Y UL APPROVED STEEL FimNGS, 
COUPLINGS AND CONNECTORS SHALL BE USED AND SHALL BE ZINC-

COA TED, RAINTIGH0 GLAND COMPRESSION TYPE WITH INSULA TION 
THROA T. CRIMP, SPRING, OR SETSCREW TYPE FITTINGS SHALL NOT 
BE ACCEPTABLE. ONL Y APPROVED FULL RADIUS BENDERS SHALL BE 
USED. MINIMUM SIZE EMT SHALL BE 1 ". EMT SHALL ONL Y BE USED 
FOR TEMPORAR Y  CONSTRUCTION IN THIS PROJECT. 

F. LFMC: FLEXIBLE STEEL CONDUIT WITH PVC JACKET AND COMPL YING 
WITH UL 360. 

G. ALL PVC JACKETS SHALL BE RA TED FOR LOW SMOKE AND ZERO 
HALOGEN (LSZH) BY A QUALIFIED TESTING AGENCY, AND MARKED 
FOR INTENDED LOCA TION AND APPLICA TION. 

H. FITTINGS FOR METAL CONDUIT: COMPL Y WITH NEMA FB 1 AND UL 
514B. 

1 .  CONDUIT FITTINGS FOR HAZARDOUS {CLASSIFIED) 
LOCA TIONS: COMPL Y WITH UL 886 AND NFPA 70. 

2. FITTINGS FOR EMT.· 
a. MA TERIAL: STEEL 
b. TYPE: COMPRESSION TYPE ONL Y, NO SETSCREW 

CONNECTIONS WILL BE ALLOWED. 
3. EXPANSION FITTINGS: STEEL TO MA TCH CONDUIT TYPE, 

COMPL YING WITH UL 651, RA TED FOR ENVIRONMENTAL 
CONDITIONS WHERE INSTALLED, AND INCLUDING FLEXIBLE 
EXTERNAL BONDING JUMPER. 

I. JOINT COMPOUND: APPROVED, AS DEFINED IN NFPA 70, BY 
AUTHORITIES HA VING JURISDICTION FOR USE IN CONDUIT 
ASSEMBLIES, AND COMPOUNDED FOR USE TO LUBRICA TE AND 
PROTECT THREADED CONDUIT JOINTS FROM CORROSION AND TO 
ENHANCE THEIR CONDUCTIVITY. 

J. CONDUITS SHALL BE SUPPOR TED ON APPROVED TYPE HANGERS AS 
INDICA TED ON THE DRA WINGS AND SHALL PRECLUDE THE 
COLLECTION OF CONDENSA TE BY DRILLING HOLES A T  ALL LOW 
POINTS IN CONDUIT SYSTEMS OR BY OTHER APPROVED MEANS OF 
DRAINAGE BEFORE INSTALLA TION OF WIRING. HORIZONTAL RUNS OF 
CONDUIT SHALL BE SUPPORTED A T  INTERVALS NOT EXCEEDING THE 
FOLLOWING LIMITS OF CLOSER AS INDICA TED ON THE DRA WINGS. 

CONDUIT SIZE: MAXIMUM SUPPORT SPA CING: 
5' - 0"  

1 ,  7' - 0"  
1 -1/2" OR LARGER 10' - 0" 

K. CONDUITS ENTERING BOXES, FITTINGS AND EQUIPMENT 
STRUCTURES SHALL TERMINA TE IN THREADED WA TERTIGHT HUBS. 
BEDS AND OFFSETS SHALL BE A VOIDED WHERE POSSIBLE. 
UNA VOIDABLE BENDS AND OFFSETS SHALL BE FORMED WITH 
APPROVED CONDUIT BENDING MA CHINE, CONDUIT WHICH HAS BEEN 
DEFORMED OR CRUSHED IN ANY WA Y SHALL NOT BE USED. ALL 
SCRA TCHES,. NICKS, COUPLINGS, FITTINGS, EXPOSED THREADS AND 
OTHER EXPOSED METAL PARTS OF THE RACEWA Y CONDUIT SHALL BE 
PROTECTED AS RECOMMENDED BY THE MANUFACTURER OF THE 
CONDUIT. 

L CONDUIT EXPANSION FITTINGS, RIGID TYPE, SHALL BE PROVIDED 
WHERE CONDUITS CROSS STRUCTURAL EXPANSION JOINTS. WHERE 
THE DISTANCE OF A STRAIGHT LINE OF CONDUIT EXCEEDS 100 
LINEAR FEET WITHOUT CROSSING A STRUCTURAL JOIN0 A CONDUIT 
EXPANSION JOINT SHALL BE INSTALLED A T  THE MIDPOINT. CONDUIT 
EXPANSION JOINTS SHALL BE A T  CLOSER INTER VALS WHERE 
INDICA TED ON THE DRA WINGS. 

M. THE INTERIOR OF ALL CONDUITS SHALL BE THOROUGHL Y CLEANED 
BEFORE INSTALLING CONDUCTORS. 

2. 03 WIREWA YS 
A. SHALL BE SUPPORTED ON APPROVED TYPE HANGERS ON 5'-0 " 

CENTERS AS DETAILED ON DRA WINGS AND SHALL BE PARALLEL TO 
FLOOR AND SYMMETRICAL WITH RESPECT TO EQUIPMENT LA YOUT 
AND STRUCTURES. 
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2. 04 SURFACE RACEWA YS 
A. LISTING AND LABELING: SURFACE RACEWA YS SHALL BE LISTED AND 

LABELED AS DEFINED IN NFPA 70, BY A QUALIFIED TESTING AGENC� 
AND MARKED FOR INTENDED LOCA TION AND APPLICA TION. 

B. SURFACE METAL RACEWA YS: GAL VANIZED STEEL WITH SNAP-ON 
COVERS COMPL YING WITH UL 5. 

1. MANUFACTURERS: SUBJECT TO COMPLIANCE WITH 
REQUIREMENTS 
a. MONO-SYSTEMS, INC. 
b. PANDUIT CORP. 
c. WIREMOLD / LEGRAND. 
d. OR APPROVED EQUAL 

2. 05 BOXES, ENCLOSURES AND CABINETS 
A. MANUFACTURERS: SUBJECT TO COMPLIANCE WITH REQUIREMENTS: 

1 .  COOPER TECHNOLOGIES COMPANY/ COOPER CROUSE-HINDS. 
2. EGS/APPLETON ELECTRIC. 
3. HOFFMAN. 
4. HUBBELL INCORPORA TED. 
5. 0-Z/GEDNEY. 
6. THOMAS & BETTS CORPORA TION. 
7. NEMANCO. 
8. OR APPROVED EQUAL 

B. GENERAL REQUIREMENTS FOR BOXES, ENCLOSURES, AND CABINETS: 
BOXES, ENCLOSURES, AND CABINETS INSTALLED IN WET LOCA TIONS 
SHALL BE LISTED FOR USE IN WET LOCA TIONS. 

C. ALL JUNCTION/JOINT/PULL BOXE� COMPONENT BOXES SHALL BE 
IP66, NEMA 4X RA TED, TYPE 316L STAINLESS STEEL ENCLOSURE 
UNLESS NOTED ON ORA WINGS AS SUBMERSIBLE. 

D. FOR NEMA 4X BOXES, CONDUIT SHALL ENTER BOX FROM SIDES OR 
BOTTOM ONL Y. 

E. SHEET METAL OUTLET AND DEVICE BOXES: COMPL Y WITH NEMA OS 1 
AND UL 514A. 

F. CAST-METAL OUTLET AND DEVICE BOXES: COMPL Y WITH NEMA FB 1, 
FERROUS ALLO� TYPE FD, WITH GASKETED COVER. 

G. LUMINAIRE OUTLET BOXES: NONADJUSTABLE, DESIGNED FOR 
A TTACHMENT OF LUMINAIRE WEIGHING 50 LB (23 KG). OUTLET 
BOXES DESIGNED FOR A TTACHMENT OF LUMINAIRES WEIGHING 
MORE THAN 50 LB (23 KG) SHALL BE LISTED AND MARKED FOR THE 
MAXIMUM ALLOWABLE WEIGHT. 

H. NEMA 4X STAINLESS STEEL BOXES: CORROSION-RESISTANT 
SURFACE BOXES SHALL BE MANUFA CTURED FROM TYPE 316L 
STAINLESS STEEL AND HA VE A SMOOTH #4 BRUSHED FINISH. 
CONTRACTOR SHALL UTILIZE THREADED HUBS OR THREADED 
CONDUIT HUBS, SEAL� DRAINS AS APPROPRIA TE TO MAINTAIN 
NEMA 4X RA TING. 

I. HINGED-COVER ENCLOSURES: COMPL Y WITH UL 50 AND NEMA 4)(, 
TYPE 12 WITH CONTINUOUS-HINGE CO VER WITH FLUSH LA TCH 
UNLESS OTHERWISE INDICA TED. METAL ENCLOSURES: 316L 
STAINLESS STEEL, FINISHED WITH A SMOOTH #4 BRUSHED FINISH. 

J. FURNISH AND INSTALL JUNCTION BOXES OF THE SIZE AND TYPE 
SPECIFIED, LUBRICA TE EACH COVER SCREW WITH A COMPOUND TO 
PREVENT THE SCREW FROM SEIZING AND INSTALL ALL CO VER 
SCREWS. 

K. METAL PULL BOX UDS SHALL BE BONDED BY ATTACHMENT OF THE 
EQUIPMENT GROUNDING CONDUCTOR TO THE FRAME. 

L CABINETS: 
1 .  FOR ALL VENTILA TION BUILDING AREAS: NEMA 3R, TYPE 12 

GAL VANIZED-STEEL BOX WITH REMOVABLE INTERIOR PANEL 
AND REMOVABLE FRONT, FINISHED INSIDE AND OUT WITH 
MANUFACTURER 'S STANDARD ENAMEL. 

2. HINGED DOOR IN FRONT COVER WITH FLUSH LA TCH AND 
CONCEALED HINGE. 

3. KEY LA TCH TO MA TCH PANELBOARDS. 
4. METAL BARRIERS TO SEPARA TE WIRING OF DIFFERENT 

SYSTEMS AND VOL TAGE. 
5. ACCESSOR Y FEET WHERE REQUIRED FOR FREESTANDING 

EQUIPMENT. 

2. 06 SPRA Y-APPLIED FIREPROOFING 
A.  IN ACCORDANCE WITH THE REQUIREMENTS OF NFPA -502, 

EMERGENCY CIRCUITS INSTALLED WITHIN THE TUNNEL SHALL 
REMAIN FUNCTIONAL FOR A PERIOD OF NOTE LESS THAN 1 HOUR. 

B. SPRA Y-APPLIED FIREPROOFING MA TERIAL SHALL BE APPLIED TO ALL 
CONDUITS CONTAINING EMERGENCY CIRCUITS. THE MA TERIAL 
SHALL BE APPLIED PER MANUFACTURERS INSTRUCTIONS TO A DEPTH 
EQUIVALENT TO A 2-HOUR FIRE BARRIER. 

C. THE FIREPROOFING MA TERIAL SHALL COMPL Y WITH THE 
REQUIREMENTS OF UL-1 724. 

PART 3 - EXECUTION 

3. 01 GENERAL 
A. INDOORS: APPL Y RACEWA Y PRODUCTS AS SPECIFIED BELOW UNLESS 

OTHERWISE INDICA TED: 
1 .  EXPOSED AND SUBJECT TO SEVERE PHYSICAL DAMAGE OR 

CONCEALED: RGS. RACEWA Y LOCA TIONS INCLUDE THE 
FOLLOWING: 
a. ALL TUNNEL LOCA TIONS. 
b. SER VICE AREA EQUIPMENT ROOMS IN TUNNEL 

VENTILA TION BUILDING. 
2. DAMP OR WET LOCA TIONS: RGS. 
3. CONNECTION TO VIBRA TING EQUIPMENT: LFMC 
4. BOXES AND ENCLOSURES: NEMA 250, 31 6L STAINLESS STEEL 

TYPE 4. 
B. MINIMUM RACEWA Y SIZE: 3/4-INCH TRADE SIZE. 
C. RACEWA Y FITTINGS: COMPA TIBLE WITH RACEWA YS AND SUITABLE 

FOR USE AND LOCA TION. 
1 .  RIGID AND INTERMEDIA TE STEEL CONDUIT: USE THREADED 

RIGID STEEL CONDUIT FITTINGS UNLESS OTHERWISE 
INDICA TED. COMPL Y WITH NEMA FB 2. 10. 

2. EMT: USE COMPRESSION, STEEL FITTINGS. COMPL Y WITH 
NEMA FB 2. 1 0. 

3. FLEXIBLE CONDUIT: USE ONL Y FITTINGS LISTED FOR USE WITH 
FLEXIBLE CONDUIT. COMPL Y WITH NEMA FB 2.20. 

D. DO NOT INSTALL ALUMINUM CONDUITS, BOXE� OR FITTINGS IN 
CONTACT WITH CONCRETE OR EARTH. 

E. DO NOT INSTALL ANY NONMETALLIC CONDUIT. 

3. 02 INSTALLA TION 
A. COMPL Y WITH NECA 1 AND NECA 101 FOR INSTALLA TION 

REQUIREMENTS EXCEPT WHERE REQUIREMENTS ON ORA WINGS OR IN 
THIS ARTICLE ARE STRICTER. COMPL Y WITH NFPA 70 LIMITA TIONS 
FOR TYPES OF RACEWA YS ALLOWED IN SPECIFIC OCCUPANCIES AND 
NUMBER OF FLOORS. 

B. KEEP RACEWA YS A T  LEAST 6 INCHES (150 MM) A WA Y  FROM PARALLEL 
RUNS OF FLUES AND STEAM OR HOT- WA TER PIPES. INSTALL 
HORIZONTAL RACEWA Y RUNS ABOVE WA TER AND STEAM PIPING. 

C. COMPLETE RACEWA Y INSTALLA TION BEFORE STARTING CONDUCTOR 
INSTALLA TION. 

D. COMPL Y WITH REQUIREMENTS IN GENERAL NOTES ON "HANGERS 
AND SUPPORTS FOR ELECTRICAL SYSTEMS" FOR HANGERS AND 
SUPPORTS. 

E. ARRANGE STUB-UPS SO CUR VED POR TIONS OF BENDS ARE NOT 
VISIBLE ABOVE FINISHED SLAB. 

F. INSTALL NO MORE THAN THE EQUIVALENT OF THREE 90-DEGREE 
BENDS IN ANY CONDUIT RUN EXCEPT FOR CONTROL WIRING 
CONDUITS, FOR WHICH FEWER BENDS ARE ALLOWED. SUPPORT 
WITHIN 12 INCHES (300 MM) OF CHANGES IN DIRECTION. 

G. CONCEAL CONDUIT WITHIN FINISHED WALLS, CEILINGS, AND 
FLOORS UNLESS OTHER WISE INDICA TED. INSTALL CONDUITS 
PARALLEL OR PERPENDICULAR TO BUILDING LINES. 

H. SUPPORT CONDUIT WITHIN 12 INCHES (300 MM) OF ENCLOSURES TO 
WHICH A TTACHED. 

I. RACEWA YS EMBEDDED IN SLABS: 
1 .  RUN CONDUIT LARGER THAN l -INCH (27-MM) TRADE SIZE, 

PARALLEL OR A T  RIGHT ANGLES TO MAIN REINFORCEMENT. 
WHERE A T  RIGHT ANGLES TO REINFORCEMENT, PLACE 
CONDUIT CLOSE TO SLAB SUPPORT. SECURE RA CEWA YS TO 
REINFORCEMENT A T  MAXIMUM 1 0-FOOT {3-M} INTER VALS. 

2. ARRANGE RACEWA YS TO CROSS BUILDING EXPANSION JOINTS 
A T  RIGHT ANGLES WITH EXPANSION FITTINGS. 

3. ARRANGE RACEWA YS TO KEEP A MINIMUM OF 1 INCH (25 MM) 
OF CONCRETE COVER IN ALL DIRECTIONS. 

4. DO NOT EMBED THREADLESS FITTINGS IN CONCRETE UNLESS 
SPECIFICALL Y ACCEPTED BY ENGINEER FOR EACH SPECIFIC 
LOCA TION. 

J. THREADED CONDUIT JOINTS, EXPOSED TO WET, DAMP, CORROSIVE, 
OR OUTDOOR CONDITIONS: APPL Y LISTED COMPOUND TO THREADS 
OF RACEWA Y AND FITTINGS BEFORE MAKING UP JOINTS. FOLLOW 
COMPOUND MANUFACTURER 'S WRITTEN INSTRUCTIONS. 

K. RACEWA Y TERMINA TIONS A T  LOCA TIONS SUBJECT TO MOISTURE OR 
VIBRA TION: USE INSULA TING BUSHINGS TO PROTECT CONDUCTORS 
INCLUDING CONDUCTORS SMALLER THAN NO. 4 A WG. 

L. TERMINA TE THREADED CONDUITS INTO THREADED HUBS OR WITH 
LOCKNUTS ON INSIDE AND OUTSIDE OF BOXES OR CABINETS. 
INSTALL BUSHINGS ON CONDUITS UP TO 1 -1/4-INCH (35MM) TRADE 
SIZE AND INSULA TED THROA T METAL BUSHINGS ON 1 -1/2-INCH {41-
MM) TRADE SIZE AND LARGER CONDUITS TERMINA TED WITH 
LOCKNUTS. INSTALL INSULA TED THROA T METAL GROUNDING 
BUSHINGS ON SERVICE CONDUITS. 

M. INSTALL RACEWA YS SQUARE TO THE ENCLOSURE AND TERMINA TE A T  
ENCLOSURES WITH LOCKNUTS. INSTALL LOCKNUTS HAND TIGHT 
PLUS 1/4 TURN MORE. 

N. DO NOT REL Y ON LOCKNUTS TO PENETRA TE NONCONDUCTIVE 
COA TINGS ON ENCLOSURES. REMOVE COA TINGS IN THE LOCKNUT 
AREA PRIOR TO ASSEMBLING CONDUIT TO ENCLOSURE TO ASSURE A 
CONTINUOUS GROUND PA TH. 

0. CUT CONDUIT PERPENDICULAR TO THE LENGTH. FOR CONDUITS 2-
INCH (53-MM) TRADE SIZE AND LARGER, USE ROLL CUTTER OR A 
GUIDE TO MAKE CUT STRAIGHT AND PERPENDICULAR TO THE 
LENGTH. 

P. INSTALL PULL WIRES IN EMPTY RACEWA YS. USE POL YPROPYLENE OR 
MONOFILAMENT PLASTIC LINE WITH NOT LESS THAN 200-LB (90-KG) 
TENSILE STRENGTH. LEA VE A T  LEAST 12 INCHES (300 MM) OF SLACK 
A T  EACH END OF PULL WIRE. CAP UNDERGROUND RACEWA YS 
DESIGNA TED AS SPARE ABOVE GRADE ALONGSIDE RACEWA YS IN 
USE. 

Q. SURFACE RA CEWA YS: 
1 .  INSTALL SURFACE RACEWA Y WITH A MINIMUM 2-INCH (50-MM) 

RADIUS CONTROL A T  BEND POINTS. 
2. SECURE SURFACE RACEWA Y WITH SCREWS OR OTHER 

ANCHOR- TYPE DEVICES A T  INTER VALS NOT EXCEEDING 48 
INCHES {1200 MM) AND WITH NO LESS THAN TWO SUPPORTS 
PER STRAIGHT RACEWA Y SECTION. SUPPORT SURFACE 
RACEWA Y ACCORDING TO MANUFACTURER 'S WRITTEN 
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INSTRUCTIONS. TAPE AND GLUE ARE NOT ACCEPTABLE 
SUPPORT METHODS. 

R. INSTALL RACEWA Y SEALING FITTINGS A T  ACCESSIBLE LOCA TIONS 
ACCORDING TO NFPA 70 AND FILL THEM WITH LISTED SEALING 
COMPOUND. FOR CONCEALED RACEWA YS, INSTALL EACH FITTING IN 
A FLUSH STEEL BOX WITH A BLANK COVER PLA TE HA VING A FINISH 
SIMILAR TO THA T OF ADJACENT PLA TES OR SURFACES. INSTALL 
RACEWA Y SEALING FITTINGS ACCORDING TO NFPA 70. 

S. EXPANSION-JOINT FITTINGS: 
1 .  INSTALL IN EACH RUN OF ABOVEGROUND RGS THA T IS 

LOCA TED WHERE ENVIRONMENTAL TEMPERA TURE CHANGE MA Y 
EXCEED 30 DEG F (1 7 DEG C) AND THA T HAS STRAIGHT-RUN 
LENGTH THA T EXCEEDS 25 FEET (7. 6 M). INSTALL IN EACH RUN 
OF ABOVEGROUND RGS CONDUIT THA T IS LOCA TED WHERE 
ENVIRONMENTAL TEMPERA TURE CHANGE MA Y EXCEED 100 DEG 
F (55 DEG C) AND THA T HAS STRAIGHT-RUN LENGTH THA T 
EXCEEDS 1 00 FEET (30 M}. 

2. INSTALL TYPE AND QUANTITY OF FITTINGS THA T 
ACCOMMODA TE TEMPERA TURE CHANGE LISTED FOR EACH OF 
THE FOLLOWING LOCA TIONS: 
a. SUPPL Y AIR DUCT LOCA TIONS AND FRESH AIR DUCT 

LOCA TIONS 
b. MAIN TUNNEL BORES AND ASSOCIA TED CROSS 

PASSAGES 
c. OUTDOOR LOCA TIONS NOT EXPOSED TO DIRECT 

SUNLIGHT: 125 DEG F (70 DEG C) TEMPERA TURE 
CHANGE. 

d. OUTDOOR LOCA TIONS EXPOSED TO DIRECT SUNLIGHT: 
155 DEG F (86 DEG C) TEMPERA TURE CHANGE. 

e. INDOOR SPACES CONNECTED WITH OUTDOORS WITHOUT 
PHYSICAL SEPARA TION: 125 DEG F (70 DEG C) 
TEMPERA TURE CHANGE. 

3. INSTALL FITTING(S) THA T PROVIDE EXPANSION AND 
CONTRACTION FOR A T  LEAST 0. 0000 78 INCH PER FOOT OF 
LENGTH OF STRAIGHT RUN PER DEG F (0. 0115 MM PER METER 
OF LENGTH OF STRAIGHT RUN PER DEG C) OF TEMPERA TURE 
CHANGE FOR METAL CONDUITS. 

4. INSTALL EXPANSION FITTINGS A T  ALL LOCA TIONS WHERE 
CONDUITS CROSS BUILDING OR TUNNEL STRUCTURE 
EXPANSION JOINTS. 

5. INSTALL EACH EXPANSION-JOINT FITTING WITH POSITION, 
MOUNTING, AND PISTON SETTING SELECTED ACCORDING TO 
MANUFACTURER 'S WRITTEN INSTRUCTIONS FOR CONDITIONS 
A T  SPECIFIC LOCA TION A T  TIME OF INSTALLA TION. INSTALL 
CONDUIT SUPPOR TS TO ALLOW FOR EXPANSION MO VEMENT. 

6. EXPANSION FITTINGS SHALL BE HOT-DIPPED GAL VANIZED, 
WA TER- TIGHT (NEMA 4) AND CONCRETE- TIGHT. FITTINGS 
SHALL PERMIT EXPANSION AND CONTRACTION OF CONDUIT UP 
TO FOUR INCHES IN THE AXIAL DIRECTION. PROVIDE JUMPER 
CABLES ACROSS EXPANSION FITTINGS AND ASSOCIA TED 
CABLE CLAMPS TO ENSURE CONTINUITY OF CONDUIT GROUND. 

T. FLEXIBLE CONDUIT CONNECTIONS: COMPL Y WITH NEMA R V  3. USE A 
MAXIMUM OF 72 INCHES (1830 MM) OF FLEXIBLE CONDUIT FOR 
RECESSED LUMINAIRES, EQUIPMENT SUBJECT TO VIBRA TION, NOISE 
TRANSMISSION, OR MOVEMENT; AND FOR TRANSFORMERS AND 
MOTORS. 

1 .  USE LFMC IN DAMP OR WET LOCA TIONS SUBJECT TO SEVERE 
PHYSICAL DAMAGE. 

2. USE LFMC IN DAMP OR WET LOCA TIONS NOT SUBJECT TO 
SEVERE PHYSICAL DAMAGE. 

U. MOUNT BOXES A T  HEIGHTS INDICA TED ON DRA WINGS. IF MOUNTING 
HEIGHTS OF BOXES ARE NOT INDIVIDUALL Y INDICA TED, GIVE 

PRIORITY TO ADA REQUIREMENTS. INSTALL BOXES WITH HEIGHT 
MEASURED TO CENTER OF BOX UNLESS OTHER WISE INDICA TED. 

II. RECESSED BOXES IN MASONR Y WALLS: SA W-CUT OPENING FOR BOX 
IN CENTER OF CELL OF MASONRY BLOCK, AND INSTALL BOX FLUSH 
WITH SURFACE OF WALL. PREPARE BLOCK SURFACES TO PROVIDE A 
FLA T SURFACE FOR A RAINTIGHT CONNECTION BETWEEN BOX AND 
COVER PLA TE OR SUPPORTED EQUIPMENT AND BOX. 

W. HORIZONTALL Y SEPARA TE BOXES MOUNTED ON OPPOSITE SIDES OF 
WALLS SO THEY ARE NOT IN THE SAME VERTICAL CHANNEL. 

X. FASTEN JUNCTION AND PULL BOXES TO OR SUPPORT FROM BUILDING 
STRUCTURE. DO NOT SUPPORT BOXES BY CONDUITS. 

Y. RUN PARALLEL OR BANKED RACEWA YS TOGETHER ON COMMON 
SUPPORTS. 

Z. THE CONTRACTOR SHALL BE PERMITTED TO INSTALL ADDITIONAL 
JUNCTION OR PULL BOXES A T  THEIR DISCRETION ABOVE AND 
BEYOND THOSE SPECIFIED A T  NO ADDITIONAL COST TO THE OWNER 

AA. JUNCTION AND/OR PULL BOXES SHALL BE INSTALLED FOR EXTENDED 
CONDUIT RUNS TO ALLOW FOR THE INSTALLA TION OF 
WIRING/CABLING AS NECESSAR Y.  

3. OJ FIRESTOPPING 
A. INSTALL FIRESTOPPING AT PENETRA TIONS OF FIRE-RA TED FLOOR 

AND WALL ASSEMBLIES. COMPL Y WITH REQUIREMENTS IN GENERAL 
NOTES FOR PENETRA TION FIRESTOPPING. 

3. 04 PROTECTION 
A. PROTECT COA TINGS, FINISHES, AND CABINETS FROM DAMAGE AND 

DETERIORA TION. 
1 .  REPAIR DAMAGE TO GAL VANIZED FINISHES WITH ZINC-RICH 

PAINT RECOMMENDED BY MANUFACTURER. 

PART 4 - METHOD OF PA YMENT AND ITEMS 

4.01 METHOD OF PA YMENT AND ITEMS 

A. PA YMENT FOR ITEMS SHALL BE MADE AT THE CONTRACT UNIT PRICE, 
INCLUDING BUT NOT LIMITED TO ALL WORK, LABOR, EQUIPMEN0 
AND MA TERIALS NECESSARY THEREFORE OR INCIDENTAL THERETO, 
AS FOLLOWS: 

B. REFER TO THE GENERAL NOTES ON LIGHTING, CONTROLS, RA CEWA YS 
AND BOXES, CONDUCTORS AND CABLES, HANGERS AND SUPPORTS 
FOR PA Y ITEMS ASSOCIA TED WITH THE INSTALLA TION OF MA TERIALS 
IN THIS SECTION. 

ITEM NO. DESCRIPTION UNIT 

625 CONDUI0 3/4'� 725. 04 FT 
625 CONDUIT, 1 '� 725. 04 FT 
625 CONDUIT, 1 -1/2'� 725. 04 FT 
625 CONDUIT, 2'� 725. 04 FT 
625 CONDUIT, 2-1/2'� 725. 04 FT 
625 CONDUIT, 3'� 725. 04 FT 
625 CONDUIT, 3-1/2'; 725. 04 FT 
625 CONDUIT, 4 '� 725. 04 FT 
625 CONDUIT, MISC. : 4 "  PVC MUL TICELL FT 
625 LIGHTING, MISC. : FIREPROOFING SF 

625 JUNCTION BOX, AS PER PLAN EACH 
(NEMA 4X. 30" X 24" X 12" 

625 JUNCTION BOX, AS PER PLAN EACH 
(NEMA 4X. 16" X 16" X 6" 
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OVERCURRENT PROTECTIVE DEVICE- ARC FLASH Sn.JDY 

PART 1 - GENERAL 
1. 01 RELA TED DOCUMENTS 

A.  DRA WINGS AND GENERAL PROVISIONS OF THE CONTRACT; 
INCLUDING GENERAL AND SUPPLEMENTAR Y CONDITIONS APPL Y TO 
THIS SECTION. 

B. THE CONTRACTOR WILL PROVIDE A SIMILAR STUD Y USING SKM 
SOFTWARE. 

1. 02 SUMMARY 
A. SECTION INCLUDES A COMPUTER-BASED, ARC-FLASH STUDY TO 

DETERMINE THE ARC-FLASH HAZARD DISTANCE AND THE INCIDENT 
ENERGY TO WHICH PERSONNEL COULD BE EXPOSED DURING WORK 
ON OR NEAR ELECTRICAL EQUIPMENT. THE STUDY SHALL INCLUDE 
THE ENTIRE ELECTRICAL SYSTEM (BOTH EXISTING AND PROPOSED) 
FOR THE FACILITY. 

t. 03 ACTION SUBMirrALS 
A.  PRODUCT DA TA :  FOR COMPUTER SOFTWARE PROGRAM TO BE USED 

FOR STUDIES. 
B. OTHER ACTION SUBMITTALS: AFTER THE APPROVAL OF SYSTEM 

PROTECTIVE DEVICES SUBMIT THREE SIGNED AND SEALED REPOR TS 
AND ONE COMPLETE ELECTRONIC COPY INCLUDING ALL COMPUTER 
FILES. 
1 .  ARC-FLASH STUDY INPUT DA TA, INCLUDING COMPLETED 

COMPUTER PROGRAM INPUT DA TA SHEETS. 
2. ARC-FLASH STUD Y REPOR T/ SIGNED, DA TED, AND SEALED BY A 

QUALIFIED PROFESSIONAL ENGINEER. 
a. SUBMIT STUDY REPOR T FOR A CTION PRIOR TO 

RECEIVING FINAL APPROVAL OF THE DISTRIBUTION 
EQUIPMENT SUBMITTALS. IF FORMAL COMPLETION OF 
STUDIES WILL CA USE DELA Y IN EQUIPMENT 
MANUFACTURIN� OBTAIN APPRO VAL FROM ARCHITECT 
FOR PRELIMINAR Y  SUBMITTAL OF SUFFICIENT STUD Y 
DA TA TO ENSURE THA T THE SELECTION OF DEVICES AND 
ASSOCIA TED CHARACTERISTICS IS SA TISFACTORY. 

1. 04 INFORMA TIONAL SUBMirrALS 
A. QUALIFICA TION DA TA :  PROFESSIONAL ENGINEER 
B. PRODUCT CERTIFICA TES: FOR ARC-FLASH HAZARD ANAL YSIS 

SOFTWAR� CERTIFYING COMPLIANCE WITH IEEE 1584 AND NFPA 70£ 
OR CSA Z462-12(2012). 

1. 05 CLOSEOUT SUBMirrALS 
A. MAINTENANCE PROCEDURES ACCORDING TO REQUIREMENTS IN 

NFPA 70£ SHALL BE PROVIDED IN THE EQUIPMENT MANUALS. 
B. OPERA TION AND MAINTENANCE PROCEDURES PROVIDE 

MAINTENANCE PROCEDURES FOR USE BY OWNER 'S PERSONNEL THA T 
COMPL Y WITH REQUIREMENTS IN NFPA 70E. 

1. 06 QUAliTY ASSURANCE 
A. STUDIES SHALL USE COMPUTER PROGRAMS THA T ARE DISTRIBUTED 

NA TIONALL Y AND ARE IN WIDE USE. SOFTWARE ALGORITHMS SHALL 
COMPL Y WITH REQUIREMENTS OF STANDARDS AND GUIDES 
SPECIFIED IN THIS SECTION. MANUAL CALCULA TIONS ARE 
UNACCEPTABLE. 

B. ARC-FLASH STUDY SOFTWARE DEVELOPER QUAL/FICA TIONS: AN 
ENTITY THA T OWNS AND MARKETS COMPUTER SOFTWARE USED FOR 
STUDIES, HA VING PERFORMED SUCCESSFUL STUDIES OF SIMILAR 
MA GNITUDE ON ELECTRICAL DISTRIBUTION SYSTEMS USING SIMILAR 
DEVICES. 
1 .  THE COMPUTER PROGRAM SHALL BE DEVELOPED UNDER THE 

CHARGE OF A LICENSED PROFESSIONAL ENGINEER WHO 
HOLDS IEEE COMPUTER SOCIETY'S CERTIFIED SOFTWARE 
DEVELOPMENT PROFESSIONAL CERTIFICA TION. 

C. ARC-FLASH STUDY SPECIALIST QUAL/FICA TIONS: PROFESSIONAL 
ENGINEER IN CHARGE OF PERFORMING THE STUDYr ANAL YZING THE 

ARC FLASH, AND DOCUMENTING RECOMMENDA TIONS, LICENSED IN 
THE STA TE WHERE PROJECT IS LOCA TED. ALL ELEMENTS OF THE 
STUDY SHALL BE PERFORMED UNDER THE DIRECT SUPERVISION AND 
CONTROL OF THIS PROFESSIONAL ENGINEER. 

PART 2 - PRODUCTS 
2. 01 COMPUTER SOFTWARE DEVELOPERS 

A. SOFTWARE DEVELOPERS: SUBJECT TO COMPLIANCE WITH 
REQUIREMENTS, PROVIDE SOFTWARE BY ONE OF THE FOLLOWING: 
1 .  OPERA TION TECHNOLOGYr INC. (ETAP) 
2. SKM SYSTEMS ANAL YSIS, INC. (POWER TOOLS FOR WINDOWS) 

B. COMPL Y WITH IEEE 1584 AND NFPA 70£. 
C. ANAL YTICAL FEA TURES OF DEVICE COORDINA TION STUDY COMPUTER 

SOFTWARE PROGRAM SHALL HA VE THE CAPABILITY TO CALCULA TE 
"MANDA TOR Yr " "VER Y DESIRABLE, " AND "DESIRABLE" FEA TURES AS 
LISTED IN IEEE 399. 

2. 02 SHORT-CIRCUIT Sn.JDY REPORT CONTENT 
A. EXECUTIVE SUMMAR Y. 
B. STUDY DESCRIPTION� PURPOSE- BASIS AND SCOPE. 
C. ONE-LINE DIAGRAM, SHOWING THE FOLLOWING: 

1 .  PROTECTIVE DEVICE DESIGNA TIONS AND AMPERE RA TINGS 
(FRAM, TRIP SIZES & AIC). 

2. CABLE SIZE AND LENGTHS. 
3. TRANSFORMER KILOVOL T AMPERE (KVA) AND VOL TAG£ 

RA TINGS. 
4. MOTOR AND GENERA TOR DESIGNA TIONS AND KVA RA TINGS. 
5. SWITCHGEAR, SWITCHBOARD, MOTOR-CONTROL CENTER AND 

PANELBOARD DESIGNA TIONS. 
6. VOL TAG£ DROP A T  SWITCHGEAR, PANELBOARDS AND FINAL 

LOADS. 
D. STUDY INPUT DA TA :  AS DESCRIBED IN "POWER SYSTEM DA TA "  

ARTICLE. 
E. SHORT-CIRCUIT STUD Y OUTPUT: 

1 .  INTERRUPTING DUTY REPORT: THREE-PHASE AND 
UNBALANCED FA UL T CALCULA TIONS, SHOWING THE 
FOLLOWING FOR EACH O VERCURRENT DEVICE LOCA TION: 
a. VOL TAGE. 
b. CALCULA TED SYMMETRICAL FA UL T-CURRENT MAGNITUDE 

AND ANGLE. 
c. FAUL T-POINT X/R RA TIO. 
d. NO AC DECREMENT {NACD) RA TIO. 
e. EQUIVALENT IMPEDANCE. 
f. MUL TIPL YING FACTORS FOR 2-, 3-, 5-, AND 8-CYCLE 

CIRCUIT BREAKERS RA TED ON A SYMMETRICAL BASIS. 

g. MUL TIPL YING FACTORS FOR 2-, 3-, 5-, AND 8-CYCLE 
CIRCUIT BREAKERS RA TED ON A TOTAL BASIS. 

F. INCIDENT ENERGY AND FLASH PROTECTION BOUNDAR Y 
CALCULA TIONS: 
1 .  ARCING FAUL T MAGNITUDE. 
2. PROTECTIVE DEVICE CLEARING TIME. 
3. DURA TION OF ARC. 
4. ARC-FLASH BOUNDARY. 
5. WORKING DISTANCE. 
6. INCIDENT ENERGY. 
7. HAZARD RISK CA TEGOR Y. 
8. RECOMMENDA TIONS FOR ARC-FLASH ENERGY REDUCTION. 

G. FAUL T STUD Y INPUT DA TA, CASE DESCRIPTIONS, AND FA UL T
CURRENT CALCULA TIONS INCLUDING A DEFINITION OF TERMS AND 
GUIDE FOR INTERPRETA TION OF THE COMPUTER PRINTOUT. 

2. 03 ARC-FLASH WARNING LABELS 
A. COMPL Y WITH REQUIREMENTS IN SHEET # "IDENTIFICA TION FOR 

ELECTRICAL SYSTEMS. " PRODUCE A 3.5-BY-5-INCH (76-BY-127-MM) 

THERMAL TRANSFER LABEL OF HIGH-ADHESION POL YESTER FOR 
EACH WORK LOCA TION INCLUDED IN THE ANAL YSIS. 

B. THE LABEL SHALL HA VE AN ORANGE HEADER WITH THE WORDING, 
"WARNING, ARC-FLASH HAZARD, " AND SHALL INCLUDE THE 
FOLLOWING INFORMA TION TAKEN DIRECTL Y FROM THE ARC-FLASH 
HAZARD ANAL YSIS: 
1 .  LOCA TION DESIGNA TION. 
2. NOMINAL VOL TAG£. 
3. FLASH PROTECTION BOUNDARY. 
4. HAZARD RISK CA TEGOR Y. 
5. INCIDENT ENERGY. 
6. WORKING DISTANCE. 
7. ENGINEERING REPORT NUMBER, REVISION NUMBER, AND 

ISSUE DA TE. 
C. LABELS SHALL BE MACHINE PRINTED, WITH NO FIELD-APPLIED 

MARKINGS. 

PART 3 - EXECUTION 
3. 01 EXAMINA TION 

A. EXAMINE PROJECT OVERCURRENT PROTECTIVE DEVICE SUBMITTALS. 
PROCEED WITH ARC-FLASH STUD Y ONL Y AFTER RELEVANT 
EQUIPMENT SUBMITTALS HA VE BEEN ASSEMBLED. OVERCURRENT 
PROTECTIVE DEVICES THA T HA VE NOT BEEN SUBMITTED AND 
APPROVED PRIOR TO ARC-FLASH STUD Y MA Y NOT BE USED IN STUD Y. 

3. 02 SHORT-CIRCUIT Sn.JDY 
A. PERFORM STUDY FOLLO WING THE GENERAL STUD Y PROCEDURES 

CONTAINED IN IEEE 399. 
B. CALCULA TE SHORT-CIRCUIT CURRENTS ACCORDING TO IEEE 551. 
C. BASE STUDY ON THE DEVICE CHARACTERISTICS SUPPLIED BY DEVICE 

MANUFACTURER. 
1 .  THE ENTIRE ELECTRICAL SYSTEM BOTH NEW AND OLD SHALL 

BE INCLUDED IN THE STUDY. 
D. STUD Y ELECTRICAL DISTRIBUTION SYSTEM FROM NORMAL AND 

AL TERNA TE POWER SOURCES THROUGHOUT ELECTRICAL 
DISTRIBUTION SYSTEM FOR PROJECT. INCLUDE STUDIES OF 
SYSTEM-SWITCHING CONFIGURA TIONS AND AL TERNA TE OPERA TIONS 
THA T COULD RESUL T IN MAXIMUM FA UL T CONDITIONS. 

E. THE CALCULA TIONS SHALL INCLUDE THE AC FAUL T-CURRENT DECA Y 
FROM INDUCTION MOTORS AND SYNCHRONOUS MOTORS AND SHALL 
APPL Y TO LOW- AND MEDIUM- VOL TAGE- AC SYSTEMS. 

F. CALCULA TE SHORT-CIRCUIT MOMENTAR Y AND INTERRUPTING DUTIES 
FOR A THREE-PHASE BOL TED FA UL T AND SINGLE LINE- TO-GROUND 
FA UL T A T  EACH OF THE FOLLOWING: 
1 .  ELECTRIC UTILITY'S SUPPL Y TERMINA TION POINT. 
2. SWITCHGEAR. 
3. UNIT SUBSTA TION PRIMARY AND SECONDARY TERMINALS. 
4. LOW- VOL TA G£ SWITCHGEAR. 
5. MOTOR-CONTROL CENTERS. 
6. AUTOMA TIC TRANSFER SWITCHES. 
7. BRANCH CIRCUIT PANELBOARDS. 

3. 03 PROTECTIVE DEVICE COORDINA TION STUDY 
A. PERFORM COORDINA TION STUD Y USING APPROVED COMPUTER 

SOFTWARE PROGRAM. PREPARE A WRITTEN REPORT USING RESUL TS 
OF FA UL T-CURRENT STUD Y. COMPL Y WITH IEEE 399. 
1 .  CALCULA TE THE MAXIMUM AND MINIMUM 1/2-CYCLE SHORT

CIRCUIT CURRENTS. 
2. CALCULA TE THE MAXIMUM AND MINIMUM INTERRUPTING DUTY 

(5 CYCLES TO 2 SECONDS) SHORT-CIRCUIT CURRENTS. 
3. CALCULA TE THE MAXIMUM AND MINIMUM GROUND-FA UL T  

CURRENTS. 
B. COMPL Y WITH IEEE 141 AND IEEE 242 RECOMMENDA TIONS FOR 

FA UL T CURRENTS AND TIME INTER VALS. (COMPL Y WITH NEC FOR 
SELECTIVE COORDINA TION NFPA 70/ 240. 12, 700. 27, 701. 18) 

C. TRANSFORMER PRIMARY OVERCURRENT PROTECTIVE DEVICES: 
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1. DEVICE SHALL NOT OPERA TE IN RESPONSE TO THE 
FOLLOWING: 
a. INRUSH CURRENT WHEN FIRST ENERGIZED. 
b. SELF-COOLED, FULL -LOAD CURRENT OR FORCED-AIR-

COOLED, FULL -LOAD CURREN0 WHICHEVER IS 
SPECIFIED FOR THA T TRANSFORMER. 

c. PERMISSIBLE TRANSFORMER OVERLOADS ACCORDING 
TO IEEE C57. 96 IF REQUIRED BY UNUSUAL LOADING OR 
EMERGENCY CONDITIONS. 

2. DEVICE SETTINGS SHALL PROTECT TRANSFORMERS 
ACCORDING TO IEEE C57. 12. 00, FOR FA UL T CURRENTS. 

D. MOTORS SER VED BY VOL TAGES MORE THAN 600 V SHALL BE 
PROTECTED ACCORDING TO IEEE 620. 

E. CONDUCTOR PROTECTION: PROTECT CABLES A GAINST DAMAGE 
FROM FA UL T CURRENTS ACCORDING TO ICEA P-32-382, ICEA P-45-
482, AND CONDUCTOR MEL TING CURVES IN IEEE 242. 
DEMONSTRA TE THA T EQUIPMENT WITHSTANDS THE MAXIMUM 
SHORT-CIRCUIT CURRENT FOR A TIME EQUIVALENT TO THE TRIPPING 
TIME OF THE PRIMARY RELA Y PROTECTION OR TOTAL CLEARING TIME 
OF THE FUSE. TO DETERMINE TEMPERA TURES THA T DAMAGE 
INSULA TION, USE CUR VES FROM CABLE MANUFACTURERS OR FROM 
LISTED STANDARDS INDICA TING CONDUCTOR SIZE AND SHORT
CIRCUIT CURRENT. 

F. COORDINA TION-STUDY REPOR T.· PREPARE A WRITTEN REPORT 
INDICA TING THE FOLLOWING RESUL TS OF COORDINA TION STUDY: 

G. 

3. 04 
A. 

B. 

c. 

1 .  TABULAR FORMA T OF SETTINGS SELECTED FOR OVERCURRENT 
PROTECTIVE DEVICES: 
a. DEVICE TAG. 
b. RELA Y-CURRENT TRANSFORMER RA TIOS; AND TAP, TIME

DIAL, AND INSTANTANEOUS-PICKUP VALUES. 
c. CIRCUIT-BREAKER SENSOR RA TING; AND LONG- TIM� 

SHORT- TIM� AND INSTANTANEOUS SETTINGS. 
d. FUSE-CURRENT RA TING AND TYPE. 
e. GROUND-FAUL T  RELA Y-PICKUP AND TIME-DELA Y 

SETTINGS. 
2. COORDINA TION CUR VES: PREPARED TO DETERMINE SETTINGS 

OF OVERCURRENT PROTECTIVE DEVICES TO ACHIEVE 
SELECTIVE COORDINA TION. GRAPHICALL Y ILLUSTRA TE THA T 
ADEQUA TE TIME SEPARA TION EXISTS BETWEEN DEVICES 
INSTALLED IN SERIES, INCLUDING POWER UTILITY COMPANY'S 
UPSTREAM DEVICES. PREPARE SEPARA TE SETS OF CUR VES 
FOR THE SWITCHING SCHEMES AND FOR EMERGENCY PERIODS 
WHERE THE POWER SOURCE IS LOCAL GENERA TION. SHOW 
THE FOLLOWING INFORMA TION: 
a. DEVICE TAG. 
b. VOL TA GE AND CURRENT RA TIO FOR CUR VES. 
c. THREE-PHASE AND SINGLE-PHASE DAMAGE POINTS FOR 

EACH TRANSFORMER. 
d. NO DAMAG� MEL TING, AND CLEARING CUR VES FOR 

FUSES. 
e. CABLE DAMAGE CUR VES. 
f. TRANSFORMER INRUSH POINTS. 

g. MAXIMUM FAUL T-CURRENT CUTOFF POINT. 
PROVIDE COMPLETED DA TA SHEETS FOR SETTING OF OVERCURRENT 
PROTECTIVE DEVICES BOUND IN A 3 RING BINDER AND ELECTRONIC 
COPY ON CD 
ARC-FLASH HAZARD ANAL YSIS 
COMPL Y WITH NFPA 70E AND ITS ANNEX D FOR HAZARD ANAL YSIS 
STUDY. 
USE THE SHOR T-CIRCUIT STUDY OUTPUT AND THE FIELD- VERIFIED 
SETTINGS OF THE OVERCURRENT DEVICES. 
CALCULA TE MAXIMUM AND MINIMUM CONTRIBUTIONS OF FA UL T
CURRENT SIZE. 

1 .  THE MINIMUM CALCULA TION SHALL ASSUME THA T THE 
CONTRIBUTION FROM ALL SOURCES IS A T  A MINIMUM AND 
SHALL ASSUME NO MOTOR LOAD. 

2. THE MAXIMUM CALCULA TION SHALL ASSUME A MAXIMUM 
CONTRIBUTION FROM ALL SOURCES AND SHALL ASSUME 
MOTORS TO BE OPERA TING UNDER FULL-LOAD CONDITIONS. 

D. CALCULA TE THE ARC-FLASH PROTECTION BOUNDARY AND INCIDENT 
ENERGY A T  LOCA TIONS IN THE ELECTRICAL DISTRIBUTION SYSTEM 
WHERE PERSONNEL COULD PERFORM WORK ON ENERGIZED PAR TS. 

E. INCLUDE MEDIUM- AND LOW- VOL TAGE EQUIPMENT LOCA TIONS. 
SAFE WORKING DISTANCES SHALL BE SPECIFIED FOR CALCULA TED 
FAUL T LOCA TIONS BASED ON THE CALCULA TED ARC-FLASH 
BOUNDAR Y, CONSIDERING INCIDENT ENERGY OF 1 .  2 CAL/ SQ. CM. 

F. INCIDENT ENERGY CALCULA TIONS SHALL CONSIDER THE 
ACCUMULA TION OF ENERGY OVER TIME WHEN PERFORMING ARC
FLASH CALCULA TIONS ON BUSES WITH MUL TIPLE SOURCES. 
ITERA TIVE CALCULA TIONS SHALL TAKE INTO ACCOUNT THE 
CHANGING CURRENT CONTRIBUTIONS, AS THE SOURCES ARE 
INTERRUPTED OR DECREMENTED WITH TIME. FA UL T CONTRIBUTION 
FROM MOTORS AND GENERA TORS SHALL BE DECREMENTED AS 
FOLLOWS: 
1 .  FAUL T CONTRIBUTION FROM INDUCTION MOTORS SHOULD NOT 

BE CONSIDERED BEYOND THREE TO FIVE CYCLES. 
2. FAUL T CONTRIBUTION FROM SYNCHRONOUS MOTORS AND 

GENERA TORS SHOULD BE DECA YED TO MA TCH THE ACTUAL 
DECREMENT OF EACH AS CLOSEL Y AS POSSIBLE (E. G., 
CONTRIBUTIONS FROM PERMANENT MAGNET GENERA TORS 
WILL TYPICALL Y DECA Y FROM 10 PER UNIT TO THREE PER UNIT 
AFTER 10 CYCLES). 

G. ARC-FLASH COMPUTA TION SHALL INCLUDE BOTH LINE AND LOAD 
SIDE OF A CIRCUIT BREAKER AS FOLLOWS: 
1 .  WHEN THE CIRCUIT BREAKER IS IN A SEPARA TE ENCLOSURE. 
2. WHEN THE LINE TERMINALS OF THE CIRCUIT BREAKER ARE 

SEPARA TE FROM THE WORK LOCA TION. 
H. BASE ARC-FLASH CALCULA TIONS ON ACTUAL OVERCURRENT 

PROTECTIVE DEVICE CLEARING TIME. CAP MAXIMUM CLEARING TIME 
A T  TWO SECONDS BASED ON IEEE 1584, SECTION B. 1.2. 

3. 05 POWER SYSTEM DA TA 
A. OBTAIN ALL DA TA NECESSARY FOR THE CONDUCT OF THE ARC-FLASH 

HAZARD ANAL YSIS. 
1 .  VERIFY COMPLETENESS OF DA TA SUPPLIED ON THE ONE-LINE 

DIAGRAM ON DRA WINGS. CALL DISCREPANCIES TO THE 
A TTENTION OF ARCHITECT. 

2. FOR NEW EQUIPMEN0 USE CHARACTERISTICS SUBMITTED 
UNDER THE PROVISIONS OF ACTION SUBMITTALS AND 
INFORMA TION SUBMITTALS FOR THIS PROJECT. 

3. FOR EXISTING EQUIPMEN0 WHETHER OR NOT RELOCA TED, 
OBTAIN REQUIRED ELECTRICAL DISTRIBUTION SYSTEM DA TA 
BY FIELD INVESTIGA TION AND SUR VEYS, CONDUCTED BY 
QUALIFIED TECHNICIANS AND ENGINEERS. 

B. GA THER AND TABULA TE THE FOLLOWING INPUT DA TA TO SUPPORT 
COORDINA TION STUD Y. COMPL Y WITH RECOMMENDA TIONS IN 
IEEE 1584 AND NFPA 70E AS TO THE AMOUNT OF DETAIL THA T IS 
REQUIRED TO BE ACQUIRED IN THE FIELD. FIELD DA TA GA THERING 
SHALL BE UNDER THE DIRECT SUPER VISION AND CONTROL OF THE 
ENGINEER IN CHARGE OF PERFORMING THE STUDY. 
1 .  PRODUCT DA TA FOR O VERCURRENT PROTECTIVE DEVICES 

SPECIFIED IN OTHER SECTIONS AND INVOL VED IN 
OVERCURRENT PROTECTIVE DEVICE COORDINA TION STUDIES. 
USE EQUIPMENT DESIGNA TION TAGS THA T ARE CONSISTENT 
WITH ELECTRICAL DISTRIBUTION SYSTEM DIA GRAMS, 
OVERCURRENT PROTECTIVE DEVICE SUBMITTALS, INPUT AND 
OUTPUT DA TA, AND RECOMMENDED DEVICE SETTINGS. 

2. OBTAIN ELECTRICAL POWER UTILITY IMPEDANCE A T  THE 
SER VICE. 

3. POWER SOURCES AND TIES. 
4. FOR TRANSFORMERS, INCLUDE KVA, PRIMARY AND SECONDAR Y  

VOL TAGES, CONNECTION TYPE, IMPEDANCE, X/R RA TIO, TAPS 
MEASURED IN PER CEN0 AND PHASE SHIFT. 

5. FOR REACTORS, PRO VIDE MANUFACTURER AND MODEL 
DESIGNA TION, VOL TAGE RA TING AND IMPEDANCE. 

6. FOR CIRCUIT BREAKERS AND FUSES, PROVIDE MANUFACTURER 
AND MODEL DESIGNA TION. LIST TYPE OF BREAKER, TYPE OF 
TRIP AND A VAILABLE RANGE OF SETTINGS, SCCR, CURRENT 
RA TING, AND BREAKER SETTINGS. 

7. MOTOR SHORT CIRCUIT CURRENT CONTRIBUTION DA TA, 
INCLUDING FLA AND HP. 

8. FOR RELA YS, PROVIDE MANUFACTURER AND MODEL 
DESIGNA TION, CURRENT TRANSFORMER RA TIOS, POTENTIAL 
TRANSFORMER RA TIOS, AND RELA Y SETTINGS. 

9. BUSWA Y MANUFACTURER AND MODEL DESIGNA TION, CURRENT 
RA TING, IMPEDANC� LENGTHS, AND CONDUCTOR MA TERIAL 

10. MOTOR HORSEPOWER AND NEMA MG 1 CODE LETTER 
DESIGNA TION. 

1 1. LOW- VOL TA GE CABLE SIZES, LENGTHS, NUMBER, CONDUCTOR 
MA TERIAL AND CONDUIT MA TERIAL (MAGNETIC OR 
NONMAGNETIC). 

12. MEDIUM- VOL TAGE CABLE SIZES, LENGTHS, CONDUCTOR 
MA TERIAL, AND CABLE CONSTRUCTION AND METALLIC SHIELD 
PERFORMANCE PARAMETERS. 

3. 06 LABELING 
A. APPL Y ONE ARC-FLASH LABEL FOR 600- VA� 480- VA �  AND 

APPLICABLE 208- VAC PANELBOARDS AND DISCONNECTS AND FOR 
EACH OF THE FOLLOWING LOCA TIONS: 
1 .  MOTOR-CONTROL CENTER. 
2. LOW- VOL TA GE SWITCHBOARD. 
3. SWITCHGEAR. 
4. MEDIUM- VOL TAGE SWITCH. 
5. CONTROL PANEL 

3. 07 APPLICA TION OF WARNING LABELS 
A. INSTALL THE ARC-FAUL T  WARNING LABELS UNDER THE DIRECT 

SUPER VISION AND CONTROL OF THE ARC-FLASH STUD Y SPECIALIST. 
3. 08 DEMONSTRA TION 

A. ENGAGE THE ARC-FLASH STUDY SPECIALIST TO TRAIN OHIO 
DEPARTMENT OF TRANSPORTA TION'S (ODOT) MAINTENANCE 
PERSONNEL IN THE POTENTIAL ARC-FLASH HAZARDS ASSOCIA TED 
WITH WORKING ON ENERGIZED EQUIPMENT AND THE SIGNIFICANCE 
OF THE ARC-FLASH WARNING LABELS. 

PART 1 - METHOD OF PA YMENT AND ITEMS 

A. PA YMENT FOR ITEMS SHALL BE MADE AT THE CONTRACT UNIT PRIC� 
INCLUDING BUT NOT LIMITED TO ALL WORK, LABOR, EQUIPMEN0 
AND MA TERIALS NECESSAR Y  THEREFORE OR INCIDENTAL THERETO, 
AS FOLLOWS: 

ITEM NO. 

SPECIAL 

DESCRIPTION 

SPECIAL - MISC. : PROTECTIVE 
COORDINA TION AND ARC 
FLASH STUDY 

UNIT 
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ITEM 690 - SPECIAL - MISC. : LOW-VOL TAGE TRANSFORMERS 

PART 1 - GENERAL 

1. 1 SUMMARY 
THIS SECTION INCLUDES DR Y-TYPE DISTRIBUTION TRANSFORMERS 
RA TED 600 V AND LESS, WITH CAPACITIES UP TO 1000 KVA. THE 
TWO SUPPL Y TRANSFORMERS ARE NOT INCLUDED IN THIS 
SPEC/FICA TION AS THEY ARE PROVIDED BY THE UTILITY COMPANY. 
1. 15 KVA AND 75 KVA DISTRIBUTION TRANSFORMERS 

1.2 ACTION SUBMITTALS 
A. PRODUCT DA TA :  INCLUDE RA TED NAMEPLA TE DA TA, CAPACITIES, 

WEIGHTS, DIMENSIONS, MINIMUM CLEARANCES, INSTALLED DEVICES 
AND FEA TURES, AND PERFORMANCE FOR EACH TYPE AND SIZE OF 
TRANSFORMER INDICA TED. 

B. SHOP DRA WINGS: DETAIL EQUIPMENT ASSEMBLIES AND INDICA TE 
DIMENSIONS, WEIGHTS, LOADS, REQUIRED CLEARANCES, METHOD 
OF FIELD ASSEMBL Y, COMPONENTS, AND LOCA TION AND SIZE OF 
EACH FIELD CONNECTION. 
1 .  WIRING DIAGRAMS: POWER, SIGNAL, AND CONTROL WIRING. 

1.3 INFORMA TIONAL SUBMITTALS 
A. QUALIFICA TION DA TA:  FOR TESTING AGENCY. 
B. SOURCE QUALITY-CONTROL TEST REPORTS. 
C. FIELD QUALITY-CONTROL TEST REPORTS. 

1.4 CLOSEOUT SUBMITTALS 
A. OPERA TION AND MAINTENANCE DA TA :  FOR TRANSFORMERS TO 

INCLUDE IN EMERGENCY, OPERA TION, AND MAINTENANCE MANUALS. 
MANUFACTURER SHALL PROVIDE COPIES OF FOLLOWING DOCUMENTS 
TO OWNER FOR REVIEW AND EVALUA TION: 

1 .  PRODUCT DA TA AND SPARE PARTS LIST; 

1.5 QUALITY ASSURANCE 
A. TESTING QUALIFICA TIONS: ENGAGE MANUFACTURER WITH THE 

EXPERIENCE AND CAPABILITY TO CONDUCT THE TESTING TO NETA 
STANDARDS. 

B. SOURCE LIMITA TIONS: OBTAIN EACH TRANSFORMER TYPE THROUGH 
ONE SOURCE FROM A SINGLE MANUFACTURER. 

C. ELECTRICAL COMPONENTS, DEVICES, AND ACCESSORIES: LISTED 
AND LABELED AS DEFINED IN NFPA 70, ARTICLE 1 00, B Y  A TESTING 
AGENCY ACCEPTABLE TO AUTHORITIES HA VING JURISDICTION, AND 
MARKED FOR INTENDED USE. 

D. COMPL Y WITH IEEE C57. 12. 91, "TEST CODE FOR DRY-TYPE 
DISTRIBUTION AND POWER TRANSFORMERS. " 

1. 6 DELIVERY, STORAGE, AND HANDLING 
A. TEMPORAR Y HEA TING: APPL Y TEMPORAR Y  HEA T ACCORDING TO 

MANUFACTURER'S WRITTEN INSTRUCTIONS WITHIN THE ENCLOSURE 
OF EACH VENT/LA TED-TYPE UNIT, THROUGHOUT PERIODS DURING 
WHICH EQUIPMENT IS NOT ENERGIZED AND WHEN TRANSFORMER IS 
NOT IN A SPACE THA T IS CONTINUOUSL Y UNDER NORMAL CONTROL 
OF TEMPERA TURE AND HUMIDITY. 

1. 7 COORDINA TION 
A. COORDINA TE SIZE AND LOCA TION OF CONCRETE BASES WITH 

ACTUAL TRANSFORMER PROVIDED. CAST ANCHOR-BOL T INSER TS 
INTO BASES. CONCRETE, REINFORCEMENT, AND FORMWORK 
REQUIREMENTS ARE SPECIFIED WITH CONCRETE. 

B. COORDINA TE INSTALLA TION OF WALL-MOUNTING AND STRUCTURE
HANGING SUPPOR TS WITH ACTUAL TRANSFORMER PROVIDED. 

PART 2 - PRODUCTS 

2. 1 MANUFACTURERS 
A. MANUFACTURERS: SUBJECT TO COMPLIANCE WITH REQUIREMENTS, 

PROVIDE PRODUCTS BY ONE OF THE FOLLOWING: 
1 .  ACME ELECTRIC CORPORA TION. 
2. CHALLENGER ELECTRICAL EQUIPMENT CORP. 
3. CONTROLLED POWER COMPANY. 
4. EA TON ELECTRICAL SECTOR; EA TON CORPORA TION; CUTLER-

HAMMER PRODUCTS. 
5. FEDERAL PACIFIC TRANSFORMER COMPANY. 
6. GENERAL ELECTRIC COMPANY. 
7. HAMMOND CO. 
8. MAGNETEK POWER ELECTRONICS GROUP. 
9. MICRON INDUSTRIES CORP. 
1 0. MYERS POWER PRODUCTS, INC. 
11 .  SIEMENS ENERGY & AUTOMA TION, INC. 
12. SOLA/HEVI-DUTY. 
13. SQUARE D CO/SCHNEIDER ELECTRIC. 
14. ENGINEER APPROVED EQUAL 

2.2 GENERAL TRANSFORMER REQUIREMENTS 
A. DESCRIPTION: FACTOR Y-ASSEMBLED AND TESTED, AIR-COOLED 

UNITS FOR 60-HZ SER VICE. 
B. CORES: GRAIN-ORIENTED, NON-AGING SILICON STEEL. 
C. COILS: CONTINUOUS WINDINGS WITHOUT SPLICES EXCEPT FOR 

TAPS. 
1 .  INTERNAL COIL CONNECTIONS: BRAZED OR PRESSURE TYPE. 
2. COIL MA TERIAL: COPPER UNLESS OTHERWISE SPECIFIED. 

2. 3 DISTRIBUTION TRANSFORMERS 
A. COMPL Y WITH NEMA ST 20, AND LIST AND LABEL AS COMPL YING 

WITH UL 1561. 
B. CORES: ONE LEG PER PHASE. 
C. INDOOR TRANSFORMER ENCLOSURE: VENT/LA TED, NEMA 250, 

TYPE 2. 
1 .  CORE AND COIL SHALL BE ENCAPSULA TED WITHIN RESIN 

COMPOUND, SEALING OUT MOISTURE AND AIR. 
2. CORE AND COIL SHALL BE ENCAPSULA TED WITHIN RESIN 

COMPOUND, SEALING OUT MOISTURE AND AIR. 
D. TRANSFORMER ENCLOSURE FINISH: COMPL Y WITH NEMA 250. 

1 .  FINISH COLOR: ANSI 61 GRA Y. 
E. TAPS FOR TRANSFORMERS 7. 5 TO 24 KVA:  ONE 5 PERCENT TAP 

ABOVE AND ONE 5 PERCENT TAP BELOW NORMAL FULL CAPACITY. 
F. TAPS FOR TRANSFORMERS 25 KVA AND LARGER: TWO 2. 5 PERCENT 

TAPS ABOVE AND TWO 2. 5 PERCENT TAPS BELOW NORMAL FULL 
CAPACITY. 

G. INSULA TION CLASS: 220 DEG C, UL-COMPONENT-RECOGNIZED 
INSULA TION SYSTEM WITH A MAXIMUM OF 1 15 DEG C RISE ABOVE 40 
DEG C AMBIENT TEMPERA TURE. 

H. ENERGY EFFICIENCY FOR TRANSFORMERS RA TED 15 KVA AND 
LARGER: 
1 .  COMPL YING WITH NEMA TP 1, CLASS 1 EFFICIENCY LEVELS. 
2. TESTED ACCORDING TO NEMA TP 2. 

I. K-FACTOR RA TING: TRANSFORMERS INDICA TED TO BE K-FACTOR 
RA TED SHALL COMPL Y WITH UL 1561 REQUIREMENTS FOR 
NONSJNUSOJDAL LOAD CURRENT-HANDLING CAPABILITY TO THE 
DEGREE DEFINED BY DESIGNA TED K-FACTOR. 
1 .  UNIT SHALL NOT OVERHEA T WHEN CARR YING FULL -LOAD 

CURRENT WITH HARMONIC DISTORTION CORRESPONDING TO 
DESIGNA TED K-FACTOR. 

2. INDICA TE VALUE OF K-FA CTOR ON TRANSFORMER NAMEPLA TE. 

J. ELECTROSTA TIC SHIELDING: EACH WINDING SHALL HA VE AN 
INDEPENDENT, SINGLE, FULL -WIDTH COPPER ELECTROSTA TIC SHIELD 
ARRANGED TO MINIMIZE INTER WINDING CAPACITANCE. 
1. ARRANGE COIL LEADS AND TERMINAL STRIPS TO MINIMIZE 

CAPACITIVE COUPLING BETWEEN INPUT AND OUTPUT 
TERMINALS. 

2. INCLUDE SPECIAL TERMINAL FOR GROUNDING THE SHIELD. 
3. SHIELD EFFECTIVENESS: 

a. CAPACITANCE BETWEEN PRIMARY AND SECONDAR Y  
WINDINGS: NOT TO EXCEED 33 PICOFARADS OVER A 
FREQUENCY RANGE OF 20 HZ TO 1 MHZ. 

b. COMMON-MODE NOISE A TTENUA TION: MINIMUM OF 
MINUS 120 DBA A T  0. 5 TO 1 .5  KHZ; MINIMUM OF MINUS 
65 DBA A T  1. 5 TO 100 KHZ. 

c. NORMAL-MODE NOISE A TTENUA TION: MINIMUM OF 
MINUS 52 DBA A T  1 . 5  TO 10 KHZ. 

K FOR WALL MOUNTED TRANSFORMERS, WALL BRACKETS: 
MANUFACTURER 'S STANDARD BRACKETS. 

L. FOR TROPICAL OR SUB TROPIC ENVIRONMENTS, PROVIDE FUNGUS 
PROOFING, PERMANENT FUNGICIDAL TREA TMENT FOR COIL AND 
CORE. 

M. LOW-SOUND-LEVEL REQUIREMENTS: MINIMUM OF 3 DBA LESS THAN 
NEMA ST 20 STANDARD SOUND LEVELS WHEN FACTOR Y TESTED 
ACCORDING TO IEEE C57. 12. 91 . 

N. LOW-SOUND-LEVEL REQUIREMENTS: MAXIMUM SOUND LEVELS, 
WHEN FACTOR Y TESTED ACCORDING TO IEEE C57. 12. 91, AS 
FOLLOWS: 
1. 9 KVA AND LESS: <40 DBA 
2. 30 TO 50 KVA :  <45 DBA 
3. 51 TO 150 KVA:  <50 DBA 

2.4 IDENTIFICA TION DEVICES 
A.  NAMEPLA TES: ENGRA VED, LAMINA TED-PLASTIC OR METAL 

NAMEPLA TE FOR EACH DISTRIBUTION TRANSFORMER, MOUNTED 
WITH CORROSION-RESISTANT SCREWS. NAMEPLA TES AND LABEL 
PRODUCTS ARE SPECIFIED IN GENERAL NOTES SECTION 
'1DENTIFICA TION FOR ELECTRICAL SYSTEMS. " 

2.5 SOURCE QUALITY CONTROL 
A. TEST AND INSPECT TRANSFORMERS ACCORDING TO IEEE C57. 12. 91 . 
B. FACTORY SOUND-LEVEL TESTS: CONDUCT SOUND-LEVEL TESTS ON 

EQUIPMENT FOR THIS PROJECT. 

PART 3 - EXECUTION 

3. 1 EXAMINA TION 
A.  EXAMINE CONDITIONS FOR COMPLIANCE WITH ENCLOSURE- AND 

AMBIENT-TEMPERA TURE REQUIREMENTS FOR EACH TRANSFORMER. 
B. VERIFY THA T FIELD MEASUREMENTS ARE AS NEEDED TO MAINTAIN 

WORKING CLEARANCES REQUIRED BY NFPA 70 AND 
MANUFACTURER 'S WRITTEN INSTRUCTIONS. 

C. EXAMINE WALLS, FLOORS, ROOFS, AND CONCRETE BASES FOR 
SUITABLE MOUNTING CONDITIONS WHERE TRANSFORMERS WILL BE 
INSTALLED. 

D. VERIFY THA T GROUND CONNECTIONS ARE IN PLACE AND 
REQUIREMENTS IN GENERAL NOTES SECTION "GROUNDING AND 
BONDING FOR ELECTRICAL SYSTEMS" HA VE BEEN MET. 

E. PROCEED WITH INSTALLA TION ONL Y AFTER UNSA TISFACTOR Y 
CONDITIONS HA VE BEEN CORRECTED. 
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3.2 
A. 

3.3 
A. 

B. 

3.4 
A. 

B. 

c. 

D. 

E. 

INSTALLA TION 
CONSTRUCT CONCRETE BASES AND ANCHOR FLOOR-MOUNTING 
TRANSFORMERS ACCORDING TO MANUFACTURER 'S WRITTEN 
INSTRUCTIONS AND REQUIREMENTS IN GENERAL NOTES SECTION 
"HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS. " 

CONNECTIONS 
GROUND EQUIPMENT ACCORDING TO GENERAL NOTES SECTION 
"GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS. " 
CONNECT WIRING ACCORDING TO GENERAL NOTES SECTION 
"CONDUCTORS AND CABLES. II 

FIELD QUALITY CONTROL 
PERFORM TESTS AND INSPECTIONS AND PREPARE TEST REPORTS. 
1 .  MANUFACTURER 'S FIELD SER VICE: ENGAGE A FACTOR Y-

A UTHORIZED SER VICE REPRESENTA TIVE TO INSPECT 
COMPONENTS, ASSEMBLIES, AND EQUIPMENT INSTALLA TIONS, 
INCLUDING CONNECTIONS, AND TO ASSIST IN TESTING. 

TESTS AND INSPECTIONS: 
1 .  PERFORM EACH VISUAL AND MECHANICAL INSPECTION AND 

ELECTRICAL TEST STA TED IN NETA ACCEPTANCE TESTING 
SPECIFICA TION. CER TIFY COMPLIANCE WITH TEST 
PARAMETERS. 

REMOVE AND REPLACE UNITS THA T DO NOT PASS TESTS OR 
INSPECTIONS AND RETEST AS SPECIFIED ABOVE. 
INFRARED SCANNING: TWO MONTHS AFTER SUBSTANTIAL 
COMPLETION, PERFORM AN INFRARED SCAN OF TRANSFORMER 
CONNECTIONS. 
1 .  USE AN INFRARED-SCANNING DEVICE DESIGNED TO MEASURE 

TEMPERA TURE OR DETECT SIGNIFICANT DEVIA TIONS FROM 
NORMAL VALUES. PROVIDE DOCUMENTA TION OF DEVICE 
CALIBRA TION. 

2. PERFORM 2 FOLLOW-UP INFRARED SCANS OF TRANSFORMERS, 
ONE A T  4 MONTHS AND THE OTHER A T  11 MONTHS AFTER 
SUBSTANTIAL COMPLETION. 

3. PREPARE A CER TIFIED REPORT IDENTIFYING TRANSFORMER 
CHECKED AND DESCRIBING RESUL TS OF SCANNING. INCLUDE 
NOTA TION OF DEFICIENCIES DETECTED, REMEDIAL ACTION 
TAKEN, AND SCANNING OBSER VA TIONS AFTER REMEDIAL 
ACTION. 

TEST LABELING: ON COMPLETION OF SA TISFACTORY TESTING OF 
EACH UNIT, A TTACH A DA TED AND SIGNED "SA TISFA CTOR Y TEST" 
LABEL TO TESTED COMPONENT. 

3.5 ADJUSTING 
A. RECORD TRANSFORMER SECONDAR Y  VOL TAGE A T  EACH UNIT FOR A T  

LEAST 48 HOURS OF TYPICAL OCCUPANCY PERIOD. ADJUST 
TRANSFORMER TAPS TO PROVIDE OPTIMUM VOLTAGE CONDITIONS A T  
SECONDAR Y  TERMINALS. OPTIMUM IS DEFINED AS NOT EXCEEDING 
NAMEPLA TE VOLTAGE PLUS 10 PERCENT AND NOT BEING LOWER 
THAN NAMEPLA TE VOL TAGE MINUS 3 PERCENT A T  MAXIMUM LOAD 
CONDITIONS. SUBMIT RECORDING AND TAP SETTINGS AS TEST 
RESUL TS. 

B. OUTPUT SETTINGS REPORT: PREPARE A WRITTEN REPORT 
RECORDING OUTPUT VOL TAGES AND TAP SETTINGS. 

C. ADJUST ALL ACCESS DOORS AND OPERA TING HANDLES FOR FREE 
MECHANICAL OPERA TION AS DESCRIBED IN MANUFA CTURER 'S 
INSTRUCTIONS. 

3. 6 CLEANING 
A. VACUUM DIRT AND DEBRIS; DO NOT USE COMPRESSED AIR TO 

ASSIST IN CLEANING. 
B. REPAINT SCRA TCHED OR MARRED EXTERIOR SURFACES TO MA TCH 

ORIGINAL FINISH. 

PART 4 - METHOD OF PA YMENT AND ITEMS 

4. 1 METHOD OF PA YMENT AND ITEMS 
A. PA YMENT FOR ITEMS SHALL BE MADE AT THE CONTRACT UNIT PRICE, 

INCLUDING BUT NOT LIMITED TO ALL WORK, LABOR, EQUIPMENT, 
AND MA TERIALS NECESSARY THEREFORE OR INCIDENTAL THERETO, 
AS FOLLOWS: 

ITEM NO. DESCRIPTION UNIT 

SPECIAL SPECIAL - MISC. : TRANSFORMERS EACH 
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ITEM 690 - SPECIAL - MISC. : LOW VOLTAGE SWITCHGEAR 

PART 1 - GENERAL 

1. 1 RELA TED DOCUMENTS 
A. DRA WINGS AND GENERAL PRO VISIONS OF THE CONTRACT, 

INCLUDING GENERAL AND SUPPLEMENTARY CONDITIONS. 

1.2 SUMMARY 
A. THIS SECTION INCLUDES METAL -ENCLOSED, LOW- VOL TAGE POWER 

CIRCUIT-BREAKER SWITCHGEAR RA TED 1000 V AND LESS. 

1.3 AcnON SUBMITTALS 
A. PRODUCT DA TA :  FOR EACH TYPE OF SWITCHGEAR, CIRCUIT BREAKER, 

ACCESSOR Y, AND COMPONENT INDICA TED. INCLUDE DIMENSIONS 
AND MANUFA CTURERS' TECHNICAL DA TA ON FEA TURES, 
PERFORMANCE, ELECTRICAL CHARACTERISTICS, RA TINGS, AND 
FINISHES. 

B. SHOP DRA WINGS: FOR EACH TYPE OF SWITCHGEAR AND RELA TED 
EQUIPMENT. 

1 .  DIMENSIONED PLANS, ELEVA TIONS, SECTIONS, AND DETAILS, 
INCLUDING REQUIRED CLEARANCES AND SER VICE SPACE AROUND 
EQUIPMENT. INCLUDE THE FOLLOWING: 

a. TABULA TION OF INSTALLED DEVICES WITH FEA TURES 
AND RA TINGS. 

b. ENCLOSURE TYPES AND DETAILS. 
c. OUTLINE AND GENERAL ARRANGEMENT DRA WING 

SHOWING DIMENSIONS, SHIPPING SECTIONS, AND 
WEIGHTS OF EACH ASSEMBLED SECTION. 

d. BUS CONFIGURA TION WITH SIZE AND NUMBER OF 
CONDUCTORS IN EACH BUS RUN, INCLUDING PHASE, 
NEUTRAL, AND GROUND CONDUCTORS OF MAIN AND 
BRANCH BUSES. 

e. CURRENT RA TING OF BUSES. 
f. SHORT- TIME AND SHORT-CIRCUIT CURRENT RA TING OF 

SWITCHGEAR ASSEMBL Y. 

g. NAMEPLA TE LEGENDS. 
h. MIMIC-BUS DIAGRAM. 
i. UTILITY COMPANY'S METERING PROVISIONS WITH 

INDICA TION OF APPROVAL BY UTILITY COMPANY. 

j. UL LISTING FOR SERIES RA TING OF INSTALLED DEVICES. 
k. FEA TURES, CHARACTERISTICS, RA TINGS, AND FACTORY 

SETTINGS OF INDIVIDUAL OVERCURRENT PROTECTIVE 
DEVICES AND AUXILIARY COMPONENTS. 

2. WIRING DIAGRAMS: POWER, SIGNAL, AND CONTROL WIRING. 
C. SAMPLES: REPRESENTA TIVE POR TION OF MIMIC BUS WITH SPECIFIED 

FINISH. MANUFACTURER 'S COLOR CHARTS SHOWING COLORS 
A VAILABLE FOR MIMIC BUS. 

1.4 INFORMA TIONAL SUBMITTALS 
A. COORDINA TION DRA WINGS: FLOOR PLANS SHOWING DIMENSIONED 

LA YOUT, REQUIRED WORKING CLEARANCES, AND REQUIRED AREA 
ABOVE AND AROUND SWITCHGEAR WHERE PIPE AND DUCTS ARE 
PROHIBITED. SHOW SWITCHGEAR LA YOUT AND RELA TIONSHIPS 
BETWEEN COMPONENTS AND ADJACENT STRUCTURAL AND 
MECHANICAL ELEMENTS. SHOW SUPPORT LOCA TIONS, TYPE OF 
SUPPORT, AND WEIGHT ON EACH SUPPOR T. INDICA TE FIELD 
MEASUREMENTS. 

B. MANUFACTURER SEISMIC QUALIFICA TION CERTIFICA TION: SUBMIT 
CERTIFICA TION THA T SWITCHGEAR, OVERCURRENT PROTECTIVE 
DEVICES, ACCESSORIES, AND COMPONENTS WILL WITHSTAND 
SEISMIC FORCES. INCLUDE THE FOLLOWING: 

1 .  BASIS OF CERTIFICA TION: INDICA TE WHETHER WITHSTAND 
CERTIFICA TION IS BASED ON ACTUAL TEST OF ASSEMBLED 
COMPONENTS OR ON CALCULA TION. 

c. 
D. 

1. 5 
A.  

1. 6 
A.  

1. 7 
A. 

B. 

c. 

D. 
1. 8 

A. 

B. 

a. THE TERM "WITHSTAND" MEANS "THE UNIT WILL REMAIN 
IN PLACE WITHOUT SEPARA TION OF ANY PARTS FROM 
THE DEVICE WHEN SUBJECTED TO THE SEISMIC FORCES 
SPECIFIED AND THE UNIT WILL BE FULL Y OPERA TIONAL 
AFTER THE SEISMIC EVENT. " 

2. DIMENSIONED OUTLINE DRA WINGS OF EQUIPMENT UNIT: 
IDENTIFY CENTER OF GRA VITY AND LOCA TE AND DESCRIBE 
MOUNTING AND ANCHORAGE PROVISIONS. 

3. DETAILED DESCRIPTION OF EQUIPMENT ANCHORAGE DEVICES 

1.  

2. 

ON WHICH THE CERTIFICA TION IS BASED AND THEIR INSTALLA TION 
REQUIREMENTS. 

FIELD QUALITY-CONTROL TEST REPOR TS. 
UPDA TED MIMIC-BUS DIAGRAM REFLECTING FIELD CHANGES AFTER 
FINAL SWITCHGEAR LOAD CONNECTIONS HA VE BEEN MADE, FOR 
RECORD. 

CLOSEOUT SUBMITTALS 
OPERA TION AND MAINTENANCE DA TA :  FOR SWITCHGEAR AND 
COMPONENTS TO INCLUDE IN EMERGENCY, OPERA TION, AND 
MAINTENANCE MANUALS. INCLUDE THE FOLLOWING: 

MANUFACTURER 'S WRITTEN INSTRUCTIONS FOR TESTING AND 
ADJUSTING OVERCURRENT PROTECTIVE DEVICES. 

TIME-CURRENT CUR VES, INCLUDING SELECTABLE RANGES 
FOR EACH TYPE OF OVERCURRENT PROTECTIVE DEVICE. 

MAINTENANCE MA TERIAL SUBMITTALS 
FURNISH EXTRA MA TERIALS DESCRIBED BELOW THA T MA TCH 
PRODUCTS INSTALLED AND THA T ARE PACKAGED WITH PROTECTIVE 
COVERING FOR STORAGE AND IDENTIFIED WITH LABELS DESCRIBING 
CONTENTS. 

1. FUSES: SIX OF EACH TYPE AND RA TING USED. INCLUDE 
SPARES FOR POTENTIAL TRANSFORMER FUSES, CONTROL POWER 
FUSES, AND FUSES AND FUSIBLE DEVICES FOR FUSED CIRCUIT 
BREAKERS. 

2. INDICA TING LIGHTS: SIX OF EA CH TYPE INSTALLED. 
3. TOUCH UP PAINT: THREE CONTAINERS OF PAINT MA TCHING 

ENCLOSURE FINISH, EACH O . S  PINT (250 ML) .  

QUALITY ASSURANCE 
TESTING AGENCY QUALIFICA TIONS: AN INDEPENDENT AGENCY, WITH 
THE EXPERIENCE AND CAPABILITY TO CONDUCT THE TESTING 
INDICA TED, THA T IS A MEMBER COMPANY OF THE INTERNA TIONAL 
ELECTRICAL TESTING ASSOCIA TION OR IS A NA TIONALL Y 
RECOGNIZED TESTING LABORA TORY (NRTL) AS DEFINED BY OSHA IN 
29 CFR 1910. 7, AND THA T IS ACCEPTABLE TO AUTHORITIES HA VING 
JURISDICTION. 

1 .  TESTING AGENCY'S FIELD SUPER VISOR: PERSON CURRENTL Y 
CERTIFIED BY THE INTERNA TIONAL ELECTRICAL TESTING 
ASSOCIA TION OR THE NA TIONAL INSTITUTE FOR CER TIFICA TION IN 
ENGINEERING TECHNOLOGIES TO SUPER VISE ON-SITE TESTING 
SPECIFIED IN PART 3. 

SOURCE LIMITA TIONS: OBTAIN SWITCHGEAR THROUGH ONE SOURCE 
FROM A SINGLE MANUFACTURER. 
ELECTRICAL COMPONENTS, DEVICES, AND ACCESSORIES: LISTED 
AND LABELED AS DEFINED IN NFPA 70, ARTICLE 1 00, BY A TESTING 
AGENCY ACCEPTABLE TO AUTHORITIES HA VING JURISDICTION, AND 
MARKED FOR INTENDED USE. 
COMPL Y WITH NFPA 70. 
DELIVERY, STORAGE, AND HANDLING 
DELIVER SWITCHGEAR IN SECTIONS OF LENGTHS THA T CAN BE 
MOVED PAST OBSTRUCTIONS IN DELIVER Y PA TH. 
STORE SWITCHGEAR INDOORS IN CLEAN DR Y SPACE WITH UNIFORM 
TEMPERA TURE TO PREVENT CONDENSA TION. PROTECT SWITCHGEAR 
FROM EXPOSURE TO DIRT, FUMES, WA TER, CORROSIVE SUBSTANCES, 
AND PHYSICAL DAMAGE. 

C. IF STORED IN AREAS SUBJECTED TO WEA THER, COVER SWITCHGEAR 
TO PROVIDE PROTECTION FROM WEA THER, DIRT, DUST, CORROSIVE 
SUBSTANCES, AND PHYSICAL DAMAGE. REMOVE LOOSE PACKING AND 
FLAMMABLE MA TERIALS FROM INSIDE SWITCHGEAR; INSTALL 
ELECTRIC HEA TING (250 W PER SECTION) TO PREVENT 
CONDENSA TION. 

1. 9 PROJECT CONDITIONS 
A.  INTERRUPTION OF EXISTING ELECTRIC SER VICE: DO NOT INTERRUPT 

ELECTRIC SER VICE TO FACILITIES OCCUPIED BY OWNER OR OTHERS 
UNLESS PERMITTED UNDER THE FOLLOWING CONDITIONS AND THEN 
ONL Y AFTER ARRANGING TO PROVIDE TEMPORAR Y ELECTRIC SERVICE 

1. 

2. 

B. 

1. 
2. 

1.10 
A. 

ACCORDING TO REQUIREMENTS INDICA TED: 
NOTIFY OWNER NO FEWER THAN TEN WORKING DA YS IN 

ADVANCE OF PROPOSED INTERRUPTION OF ELECTRIC SER VICE. 
DO NOT PROCEED WITH INTERRUPTION OF ELECTRIC SER VICE 

WITHOUT OWNER 'S WRITTEN PERMISSION. 
ENVIRONMENTAL LIMITA TIONS: RA TE EQUIPMENT FOR CONTINUOUS 
OPERA TION UNDER THE FOLLOWING CONDITIONS, UNLESS 
OTHERWISE INDICA TED: 

AMBIENT TEMPERA TURE: NOT EXCEEDING 40 DEG C. 
AL TITUDE: NOT EXCEEDING 6600 FEET (2010  M ) .  

COORDINA TION 
COORDINA TE LA YOUT AND INSTALLA TION OF SWITCHGEAR AND 
COMPONENTS WITH OTHER CONSTRUCTION THA T PENETRA TES 
CEILINGS OR IS SUPPORTED BY THEM, INCLUDING CONDUIT, PIPING, 
EQUIPMENT, AND ADJA CENT SURFA CES. MAINTAIN REQUIRED 
CLEARANCES FOR WORKSPACE AND EQUIPMENT ACCESS DOORS AND 
PANELS. 

B. COORDINA TE SIZE AND LOCA TION OF CONCRETE BASES. CONCRETE, 
REINFORCEMENT, AND FORMWORK REQUIREMENTS ARE SPECIFIED 
WITH CONCRETE. 

PART 2 - PRODUCTS 
2. 1 MANUFACTURERS 

A. MANUFACTURERS: SUBJECT TO COMPLIANCE WITH REQUIREMENTS, 

2.2 
A.  
B. 
c. 

1. 
2. 
3. 
4. 

PROVIDE PRODUCTS BY ONE OF THE FOLLOWING: 
CUTLER-HAMMER, INC.; EA TON CORPORA TION. 
GENERAL ELECTRIC COMPANY. 
SIEMENS ENERGY & AUTOMA TION, INC 
SQUARE D; SCHNEIDER ELECTRIC. 

OR APPROVED EQUAL 
RA TINGS 
NOMINAL SYSTEM VOL TAGE: 480/277 10 4 WIRE, 60 HZ. 
MAIN-BUS CONTINUOUS: 3000A. 
SHORT- TIME AND SHOR T-CIRCUIT CURRENT: MA TCH RA TING OF 
HIGHEST-RA TED CIRCUIT BREAKER IN SWITCHGEAR ASSEMBL Y. 

2.3 FABRICA TION 
A.  FACTORY ASSEMBLED AND TESTED AND COMPL YING WITH 

IEEE C37.20. 1. 
B. INDOOR ENCLOSURE MA TERIAL: STEEL 
C. FINISH: IEEE C37.20. 1, MANUFACTURER 'S STANDARD GRA Y FINISH 

OVER A RUST-INHIBITING PRIMER ON PHOSPHA T/ZING- TREA TED 
METAL SURFACES. 

D. SECTION BARRIERS BETWEEN MAIN AND TIE CIRCUIT-BREAKER 
COMPARTMENTS SHALL BE EXTENDED TO REAR OF SECTION. 

E. BUS ISOLA TION BARRIERS SHALL BE ARRANGED TO ISOLA TE LINE 
BUS FROM LOAD BUS A T  EACH MAIN AND TIE CIRCUIT BREAKER. 

F. CIRCUIT-BREAKER COMPARTMENTS SHALL BE EQUIPPED TO HOUSE 
DRA W-OUT-TYPE CIRCUIT BREAKERS AND SHALL BE FITTED WITH 
HINGED OUTER DOORS. 

G. FABRICA TE ENCLOSURE WITH REMOVABLE, HINGED, REAR COVER 
PANELS TO ALLOW ACCESS TO REAR INTERIOR OF SWITCHGEAR. 
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H. A UXILIARY COMPARTMENTS: MA TCH AND ALIGN WITH BASIC 
SWITCHGEAR ASSEMBL Y. INCLUDE THE FOLLOWING: 

1 .  UTILITY METERING COMPARTMENT THA T COMPLIES WITH 
UTILITY COMPANY REQUIREMENTS. 

2. BUS TRANSITION SECTIONS. 
3. INCOMING-LINE PULL SECTIONS. 
4. HINGED FRONT PANELS FOR ACCESS TO METERING, 

ACCESSOR Y, AND BLANK COMPAR TMENTS. 
5. PULL BOX ON TOP OF SWITCHGEAR FOR EXTRA ROOM FOR 

PULLING CABLE, WITH REMOVABLE TOP, FRONT, AND SIDE COVERS 
AND VENTILA TION PRO VISIONS ADEQUA TE TO MAINTAIN AIR 
TEMPERA TURE IN PULL BOX WITHIN SAME LIMITS AS SWITCHGEAR. 

a. SET PULL BOX BACK FROM FRONT TO CLEAR CIRCUIT
BREAKER LIFTING MECHANISM. 

b. BOTTOM: INSULA TING, FIRE-RESISTANT MA TERIAL WITH 
SEPARA TE HOLES FOR CABLE DROPS INTO SWITCHGEAR. 

c. CABLE SUPPORTS: ARRANGED TO EASE CABLING AND 
ADEQUA TE TO SUPPORT CABLES INDICA TED, INCLUDING 
THOSE FOR FUTURE INSTALLA TION. 

I. BUS BARS CONNECT BETWEEN VERTICAL SECTIONS AND BETWEEN 
COMPAR TMENTS. CABLE CONNECTIONS ARE NOT PERMITTED. 

1 .  MAIN PHASE BUS: UNIFORM CAPACITY THE ENTIRE LENGTH 
OF ASSEMBL Y. 

2. USE COPPER FOR CONNECTING CIRCUIT-BREAKER LINE TO 
COPPER BUS. 

3. CONTACT SURFACES OF BUSES: SIL VER PLA TED. 
4. FEEDER CIRCUIT-BREAKER LOAD TERMINALS: SIL VER-PLA TED 

COPPER BUS EXTENSIONS EQUIPPED WITH PRESSURE CONNECTORS 
FOR OUTGOING CIRCUIT CONDUCTORS. 

5. GROUND BUS: HARD-DRA WN COPPER OF 98 PERCENT 
MINIMUM CONDUCTIVITY, WITH PRESSURE CONNECTOR FOR 
FEEDER AND BRANCH-CIRCUIT GROUND CONDUCTORS, MINIMUM 
SIZE l/4 BY 2 INCH ES (6 BY 50 MM) . 

6. SUPPORTS AND BRACING FOR BUSES: ADEQUA TE STRENGTH 
FOR INDICA TED SHORT-CIRCUIT CURRENTS. 

7. NEUTRAL BUS EQUIPPED WITH PRESSURE-CONNECTOR 
TERMINA TIONS FOR OUTGOING CIRCUIT NEUTRAL CONDUCTORS. 
NEUTRAL-BUS EXTENSIONS FOR BUSWA Y FEEDERS ARE BRACED. 

B. NEUTRAL DISCONNECT LINK: BOL TED, UNINSULA TED, 1/4-BY-
2-INCH (6-BY-50-MM} COPPER BUS, ARRANGED TO CONNECT 
NEUTRAL BUS TO GROUND BUS. 

9. PROVIDE FOR FUTURE EXTENSIONS FROM EITHER END OF 
MAIN PHASE, NEUTRAL, AND GROUND BUS BY MEANS OF 
PREDRILLED BOL T-HOLES AND CONNECTING LINKS. 

1 0. BUS-BAR INSULA TION: INDIVIDUAL BUS BARS WRAPPED 
WITH FACTORY-APPLIED, FLAME-RETARDANT TAPE OR SPRA Y
APPLIED, FLAME-RETARDANT INSULA TION. 

a. SPRA YED INSULA TION THICKNESS: 3 MILS ( 0 . 08 MM),  
MINIMUM. 

b. BOL TED BUS JOINTS: INSULA TE WITH SECURE JOINT 
COVERS THA T CAN EASIL Y BE REMOVED AND 
REINSTALLED. 

2.4 COMPONENTS 
A.  INSTRUMENT TRANSFORMERS: COMPL Y WITH IEEE C57. 13. 

1. POTENTIAL TRANSFORMERS: SECONDAR Y- VOL TAGE RA TING 
OF 120 V AND NEMA ACCURACY CLASS OF 0. 3 WITH BURDENS OF 
� X,  AND Y. 

2. CURRENT TRANSFORMERS: RA TIOS AS INDICA TED; BURDEN 
AND ACCURACY CLASS SUITABLE FOR CONNECTED RELA Y� 
METERS, AND INSTRUMENTS. 

B. MUL TIFUNCTION DIGITAL-METERING MONITOR: UL-LISTED OR -
RECOGNIZED, MICROPROCESSOR-BASED UNIT SUITABLE FOR THREE
OR FOUR- WIRE SYSTEMS AND WITH THE FOLLOWING FEA TURES: 

1 .  INPUTS FROM SENSORS OR 5-A CURRENT- TRANSFORMER 
SECONDARIES, AND POTENTIAL TERMINALS RA TED TO 600 V. 

c. 

D. 

E. 

F. 

G. 

H. 

2. 5 
A. 
B. 

c. 

D. 

2. 

3. 

1 .  

2. 

1 .  

2. 

1 .  

2. 

3. 

4. 

SWITCH-SELECTABLE DIGITAL DISPLA Y OF THE FOLLOWING: 
a. PHASE CURRENTS, EACH PHASE: PLUS OR MINUS 1 

PERCENT. 
b. PHASE- TO-PHASE VOL TAGES, THREE PHASE: PLUS OR 

MINUS 1 PERCENT. 
c. PHASE- TO-NEUTRAL VOLTAGES, THREE PHASE: PLUS OR 

MINUS 1 PERCENT. 
d. THREE-PHASE REAL POWER: PLUS OR MINUS 2 PERCENT. 
e. THREE-PHASE REACTIVE POWER: PLUS OR MINUS 2 

PERCENT. 
f. POWER FACTOR: PLUS OR MINUS 2 PERCENT. 

g. FREQUENCY: PLUS OR MINUS 0. 5 PERCENT. 
h. INTEGRA TED DEMAND, WITH DEMAND INTER VAL 

SELECTABLE FROM 5 TO 60 MINUTES: PLUS OR MINUS 2 
PERCENT. 

i. ACCUMULA TED ENERGY, IN MEGA WA TT HOURS (JOULES), 
PLUS OR MINUS 2 PERCENT; STORED VALUES 
UNAFFECTED BY POWER OUTAGES FOR UP TO 72 HOURS. 

MOUNTING: DISPLA Y AND CONTROL UNIT FLUSH OR 
SEMIFLUSH MOUNTED IN INSTRUMENT COMPARTMENT DOOR. 

RELA YS: COMPL Y WITH IEEE C37. 90, TYPES AND SETTINGS AS 
INDICA TED; WITH TEST BLOCKS AND PLUGS. 
SURGE ARRESTERS: DISTRIBUTION CLASS, METAL-OXIDE- VARISTOR 
TYPE. COMPL Y WITH IEEE C62. 11 AND NEMA LA 1 .  

INSTALL IN CABLE TERMINA TION COMPAR TMENTS AND 
CONNECT IN EACH PHASE OF CIRCUIT. 

COORDINA TE RA TING WITH CIRCUIT VOL TAGE. 
PROVISION FOR FUTURE DEVICES: EQUIP COMPARTMENTS WITH 
RAILS, MOUNTING BRACKETS, SUPPORTS, NECESSARY 
APPURTENANCES, AND BUS CONNECTIONS. 
FUNGUS PROOFING: PERMANENT FUNGICIDAL TREA TMENT FOR 
SWITCHGEAR INTERIOR, INCLUDING INSTRUMENTS AND 
INSTRUMENT TRANSFORMERS. 
CONTROL POWER SUPPL Y: EXTERNAL CONTROL POWER WILL BE 
SUPPLIED FROM AN EXTERNAL UPS SOURCE A T  
120VAC. MANUFA CTURER WILL PROVIDE CONTROL POWER 
DISTRIBUTION FUSES FOR EACH COMPARTMENT AND PREWIRED. 
CONTROL WIRING: FACTOR Y INSTALLED, COMPLETE WITH BUNDLING, 
LACING, AND PROTECTION; AND COMPL YING WITH THE FOLLOWING: 

FLEXIBLE CONDUCTORS FOR NO. 8 A WG AND SMALLER, FOR 
CONDUCTORS ACROSS HINGES AND FOR CONDUCTORS FOR 
INTERCONNECTIONS BETWEEN SHIPPING UNITS. 

CONDUCTORS SIZED ACCORDING TO NFPA 70 FOR DUTY 
REQUIRED. 

CIRCUIT BREAKERS 
DESCRIPTION: COMPL Y WITH IEEE C37. 13. 
RA TINGS: AS INDICA TED FOR CONTINUOUS, INTERRUPTING, AND 
SHORT- TIME CURRENT RA TINGS FOR EACH CIRCUIT BREAKER; 
VOL TAGE AND FREQUENCY RA TINGS SAME AS SWITCHGEAR. 
OPERA TING MECHANISM: MECHANICALL Y AND ELECTRICALL Y TRIP
FREE, STORED-ENERGY OPERA TING MECHANISM WITH THE 
FOLLOWING FEA TURES: 

NORMAL CLOSING SPEED: INDEPENDENT OF BOTH CONTROL 
AND OPERA TOR. 

SLOW CLOSING SPEED: OPTIONAL WITH OPERA TOR FOR 
INSPECTION AND ADJUSTMENT. 

STORED-ENERGY MECHANISM: ELECTRICALL Y CHARGED, 
WITH OPTIONAL MANUAL CHARGING. 

OPERA TION COUNTER. 
TRIP DEVICES: SOUD-STA TE, OVERCURRENT TRIP-DEVICE SYSTEM 
CONSISTING OF ONE OR TWO CURRENT TRANSFORMERS OR 
SENSORS PER PHASE, A RELEASE MECHANISM, AND THE FOLLOWING 
FEA TURES: 

E. 

F. 

G. 

H. 

I. 

J. 

1. 

2. 

3. 
4. 

5. 

6. 

7. 

8. 

9. 

1. 

2. 

FUNCTIONS: LONG- TIME-DELA Y, SHOR T- TIME-DELA Y, AND 
INSTANTANEOUS-TRIP FUNCTIONS, INDEPENDENT OF EACH OTHER 
IN BOTH ACTION AND ADJUSTMENT. 

TEMPERA TURE COM PEN SA TION: ENSURES ACCURACY AND 
CALIBRA TION STABILITY FROM MINUS 5 TO PLUS 40 DEG C. 

FIELD-ADJUSTABLE, TIME-CURRENT CHARACTERISTICS. 
CURRENT ADJUSTABILITY: DIAL SETTINGS AND RA TING 

PLUGS ON TRIP UNITS OR SENSORS ON CIRCUIT BREAKERS, OR A 
COMBINA TION OF THESE METHODS. 

THREE BANDS, MINIMUM, FOR LONG- TIME- AND SHORT- TIME
DELA Y FUNCTIONS; MARKED "MINIMUM, " ''INTERMEDIA TE, " AND 
"MAXIMUM. " 

PICKUP POINTS: FIVE MINIMUM, FOR LONG- TIME- AND 
SHORT- TIME- TRIP FUNCTIONS. EQUIP SHORT-TIME- TRIP FUNCTION 
FOR SWITCHABLE I2T OPERA TION. 

PICKUP POINTS: FIVE MINIMUM, FOR INSTANTANEOUS- TRIP 
FUNCTIONS. 

GROUND-FAUL T  PROTECTION WITH A T  LEAST THREE SHORT
TIME-DELA Y SETTINGS AND THREE TRIP- TIME-DELA Y BANDS; 
ADJUSTABLE CURRENT PICKUP. ARRANGE TO PROVIDE PROTECTION 
FOR THE FOLLOWING: 

a. THREE- WIRE CIRCUIT OR SYSTEM. 
b. FOUR- WIRE CIRCUIT OR SYSTEM. 
c. FOUR- WIRE, DOUBLE-ENDED SUBSTA TION. 

TRIP INDICA TION: LABELED, BA TTERY-POWERED LIGHTS OR 
MECHANICAL TARGETS ON TRIP DEVICE TO INDICA TE TYPE OF 
FA UL T. 

AUXILIARY CONTA CTS: FOR INTERLOCKING OR REMOTE INDICA TION 
OF CIRCUIT-BREAKER POSITION, WITH SPARE AUXILIAR Y SWITCHES 
AND OTHER AUXILIAR Y SWITCHES REQUIRED FOR NORMAL CIRCUIT
BREAKER OPERA TION, QUANTITY AS INDICA TED. EACH CONSISTS OF 
TWO TYPE '� " AND TWO TYPE "B" STAGES (CONTACTS) WIRED 
THROUGH SECONDARY DISCONNECT DEVICES TO A TERMINAL BLOCK 
IN STA TIONAR Y HOUSING. 
DRA WOUT FEA TURES: CIRCUIT-BREAKER MOUNTING ASSEMBL Y 
EQUIPPED WITH A RACKING MECHANISM TO POSITION CIRCUIT 
BREAKER AND HOLD IT RIGIDL Y IN CONNECTED, TEST, AND 
DISCONNECTED POSITIONS. INCLUDE THE FOLLOWING FEA TURES: 

INTERLOCKS: PREVENT MOVEMENT OF CIRCUIT BREAKER TO 
OR FROM CONNECTED POSITION WHEN IT IS CLOSED, AND 
PREVENT CLOSURE OF CIRCUIT BREAKER UNLESS IT IS IN 
CONNECTED, TEST, OR DISCONNECTED POSITION. 

CIRCUIT-BREAKER POSITIONING: AN OPEN CIRCUIT BREAKER 
MA Y BE RACKED TO OR FROM CONNECTED, TEST, AND 
DISCONNECTED POSITIONS ONL Y WITH THE ASSOCIA TED 
COMPARTMENT DOOR CLOSED UNLESS LIVE PARTS ARE COVERED 
BY A FULL DEAD-FRONT SHIELD. AN OPEN CIRCUIT BREAKER MA Y 
BE MANUALL Y WITHDRA WN TO A POSITION FOR REMOVAL FROM 
THE STRUCTURE WITH THE DOOR OPEN. STA TUS FOR CONNECTION 
DEVICES FOR DIFFERENT POSITIONS INCLUDES THE FOLLOWING: 

a. TEST POSITION: PRIMARY DISCONNECT DEVICES 
DISENGAGED, AND SECONDARY DISCONNECT DEVICES 
AND GROUND CONTACT ENGAGED. 

b. DISCONNECTED POSITION: PRIMARY AND SECONDAR Y  
DEVICES AND GROUND CONTACT DISENGAGED. 

ARC CHUTES: READIL Y REMO VABLE FROM ASSOCIA TED CIRCUIT 
BREAKER WHEN IT IS IN DISCONNECTED POSITION, AND ARRANGED 
TO PERMIT INSPECTION OF CONTACTS WITHOUT REMOVING CIRCUIT 
BREAKER FROM SWITCHGEAR. 
PADLOCKING PROVISIONS: FOR INSTALLING A T  LEAST THREE 
PADLOCKS ON EACH CIRCUIT BREAKER TO SECURE ITS ENCLOSURE 
AND PREVENT MOVEMENT OF DRA WOUT MECHANISM. 
OPERA TING HANDLE: ONE FOR EACH CIRCUIT BREAKER CAPABLE OF 
MANUAL OPERA TION. 
ELECTRIC CLOSE BUTTON: ONE FOR EACH ELECTRICALL Y OPERA TED 
CIRCUIT BREAKER. 
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2. 6 
A. 

1 .  

2. 

3. 

B. 

c. 

D. 

E. 

MECHANICAL INTERLOCKING OF CIRCUIT BREAKERS: USES A 
MECHANICAL TRIPPING LEVER OR EQUIVALENT DESIGN AND 
ELECTRICAL INTERLOCKS. 
KEY INTERLOCKS: ARRANGED SO KEYS ARE ATTACHED A T  DEVICES 
INDICA TED. MOUNTINGS AND HARDWARE ARE INCLUDED WHERE 
FUTURE INSTALLA TION OF KEY-INTERLOCK DEVICES IS INDICA TED. 
UNDER VOL TAGE TRIP DEVICES: INSTANTANEOUS,. WITH ADJUSTABLE 
PICKUP VOL TAGE. 
UNDER VOL TAGE TRIP DEVICES: ADJUSTABLE TIME-DELA Y AND 
PICKUP VOL TAGE.RETAIN FIRST PARAGRAPH AND SUBPARAGRAPHS 
BELOW FOR FUSED CIRCUIT BREAKERS. 
INDICA TING LIGHTS: TO INDICA TE CIRCUIT BREAKER IS OPEN OR 
CLOSED,. FOR MAIN AND BUS TIE CIRCUIT BREAKERS INTERLOCKED 
EITHER WITH EACH OTHER OR WITH EXTERNAL DEVICES. 

ACCESSORIES 
A CCESSOR Y SET: FURNISH TOOLS AND MISCELLANEOUS ITEMS 
REQUIRED FOR CIRCUIT-BREAKER AND SWITCHGEAR TEST, 
INSPECTION, MAINTENANCE,. AND OPERA TION. 

RACKING HANDLE TO MANUALL Y MOVE CIRCUIT BREAKER 
BETWEEN CONNECTED AND DISCONNECTED POSITIONS. 

POR TABLE TEST SET FOR TESTING ALL FUNCTIONS OF 
CIRCUIT-BREAKER,. SOLID-STA TE TRIP DEVICES WITHOUT REMO VAL 
FROM SWITCHGEAR. 

RELA Y AND METER TEST PLUGS SUITABLE FOR TESTING 
SWITCHGEAR METERS AND SWITCHGEAR CLASS RELA YS. 

CIRCUIT-BREAKER REMOVAL APPARA TUS: PORTABLE,. FLOOR
SUPPORTED, ROLLER-BASE,. ELEVA TING CARRIA GE ARRANGED FOR 
MOVING CIRCUIT BREAKERS IN AND OUT OF COMPARTMENTS. 
CIRCUIT-BREAKER REMO VAL APPARA TUS: OVERHEAD-CIRCUIT
BREAKER LIFTING DEVICE,. TRACK MOUNTED A T  TOP FRONT OF 
SWITCHGEAR AND COMPLETE WITH HOIST AND LIFTING YOKES 
MA TCHING EACH SIZE OF DRA WOUT CIRCUIT BREAKER INSTALLED. 
SPARE-FUSE CABINET: IDENTIFIED AND COMPARTMENTED STEEL BOX 
OR CABINET WITH LOCKABLE DOOR. 
STORAGE FOR MANUAL: INCLUDE A RACK OR HOLDER,. NEAR THE 
OPERA TING INSTRUCTION� FOR A COPY OF MAINTENANCE MANUAL 

2. 7 IDENTIFICA TION 
A. MIMIC BUS: CONTINUOUS MIMIC BUS, ARRANGED IN SINGLE-LINE 

DIAGRAM FORMA T, USING SYMBOLS AND LETTERED DESIGNA TIONS 
CONSISTENT WITH APPROVED MIMIC-BUS DIAGRAM. 

1 .  MIMIC-BUS SEGMENTS COORDINA TED WITH DEVICES IN 
SWITCHGEAR SECTIONS TO WHICH APPLIED,. TO PRODUCE A 
CONCISE VISUAL PRESENTA TION OF PRINCIPAL SWITCHGEAR 
COMPONENTS AND CONNECTIONS. 

2. MEDIUM: PAINTED GRAPHICS,. AS SELECTED BY ARCHITECT. 
3. COLOR: CONTRASTING WITH FACTOR Y-FINISH BACKGROUND; 

AS SELECTED BY ARCHITECT FROM MANUFACTURER 'S FULL RANGE. 
B. SYSTEM POWER RISER DIAGRAMS: DEPICT POWER SOURCES,. 

FEEDERS, DISTRIBUTION COMPONENTS, AND MAJOR LOADS. 
INCLUDE AS-BUIL T DA TA FOR LOW- VOLTAGE POWER SWITCHGEAR 
AND CONNECTIONS AS FOLLOWS: 

1 .  FRAME SIZE OF EACH CIRCUIT BREAKER. 
2. TRIP RA TING FOR EACH CIRCUIT BREAKER. 
3. CONDUIT AND WIRE SIZE FOR EACH FEEDER. 

PART 3 - EXECUTION 
3. 1 EXAMINA TION 

A. EXAMINE ELEMENTS AND SURFACES WHERE SWITCHGEAR WILL BE 
INSTALLED FOR COMPLIANCE WITH INSTALLA TION TOLERANCES,. 
REQUIRED CLEARANCES,. AND OTHER CONDITIONS AFFECTING 
PERFORMANCE. 

1 .  PROCEED WITH INSTALLA TION ONL Y AFTER UNSA TISFACTOR Y 
CONDITIONS HA VE BEEN CORRECTED. 

3.2 
A. 
B. 

c. 

3. 3 
A. 

B. 

INSTALLA TION 
COMPL Y WITH APPLICABLE PORTIONS OF NECA 400. 
ANCHOR SWITCHGEAR ASSEMBL Y TO 4-INCH ( 1 00-M M), CHANNEL
IRON FLOOR SILL EMBEDDED IN FLOOR AND A TTACH BY BOL TING. 

1. SILLS: SELECT TO SUIT SWITCHGEAR; LEVEL AND GROUT 
FLUSH INTO FLOOR. 

2. DESIGN EACH FASTENER AND SUPPOR T TO CARR Y LOAD 
INDICA TED BY SEISMIC REQUIREMENTS AND ACCORDING TO 
SEISMIC-RESTRAINT DETAILS. 

3. CONCRETE BASES: 4 INCHES ( 100 M M )  HIGH, REINFORCED,. 
WITH CHAMFERED EDGES. EXTEND BASE NO MORE THAN 3 INCHES 
(75  M M )  IN ALL DIRECTIONS BEYOND THE MAXIMUM DIMENSIONS 
OF SWITCHGEAR UNLESS OTHER WISE INDICA TED OR UNLESS 
REQUIRED FOR SEISMIC ANCHOR SUPPORT. CONSTRUCT CONCRETE 
BASES ACCORDING TO SECTION 260529 "HANGERS AND SUPPORTS 
FOR ELECTRICAL SYSTEMS. " 

TEMPORAR Y  LIFTING PROVISIONS: REMOVE TEMPORARY LIFTING 
EYES,. CHANNELS,. BRACKETS,. AND TEMPORAR Y  BLOCKING OF 
MOVING PARTS FROM SWITCHGEAR UNITS AND COMPONENTS. 

IDENTIFICA TION 
IDENTIFY FIELD-INSTALLED CONDUCTORS, INTERCONNECTING 
WIRING, AND COMPONENTS; PROVIDE WARNING SIGNS AS . 
DIAGRAM AND INSTRUCTIONS: 

1 .  FRAME AND MOUNT UNDER CLEAR ACRYLIC PLASTIC ON THE 
FRONT OF SWITCHGEAR. 

a. OPERA TING INSTRUCTIONS: PRINTED BASIC 
INSTRUCTIONS FOR SWITCHGEAR, INCLUDING CONTROL 
AND KEY-INTERLOCK SEQUENCES AND EMERGENCY 
PROCEDURES. 

b. SYSTEM POWER RISER DIAGRAMS: DEPICT POWER 
SOURCES,. FEEDERS,. DISTRIBUTION COMPONENTS,. AND 
MAJOR LOADS. 

2. STORAGE FOR MAINTENANCE: INCLUDE A RACK OR HOLDER, 
NEAR THE OPERA TING INSTRUCTIONS,. FOR A COPY OF 
MAINTENANCE MANUAL 

3. 4 FIELD QUALITY CONTROL 
A.  PREPARE FOR ACCEPTANCE TESTS AS FOLLOWS: 

1 .  TEST INSULA TION RESISTANCE FOR EACH SWITCHGEAR BUS, 
COMPONENT, CONNECTING SUPPL Y, FEEDER,. AND CONTROL 
CIRCUIT. 

2. TEST CONTINUITY OF EACH CIRCUIT. 
B. MANUFACTURER 'S FIELD SER VICE: ENGAGE A FACTOR Y-AUTHORIZED 

SER VICE REPRESENTA TIVE TO PERFORM THE FOLLOWING: 
1 .  INSPECT SWITCHGEAR INSTALLA TION,. INCLUDING WIRING, 

COMPONENTS,. CONNECTIONS,. AND EQUIPMENT. TEST AND ADJUST 
COMPONENTS AND EQUIPMENT. 

2. VERIFY THA T ELECTRICAL CONTROL WIRING INSTALLA TION 
COMPLIES WITH MANUFACTURER 'S SUBMITTAL BY MEANS OF 
POINT-TO-POINT CONTINUITY TESTING. VERIFY THA T WIRING 
INSTALLA TION COMPLIES WITH REQUIREMENTS IN ELECTRICAL 
SECTIONS. 

3. COMPLETE INSTALLA TION AND STAR TUP CHECKS ACCORDING 
TO MANUFACTURER 'S WRITTEN INSTRUCTIONS. 

4. ASSIST IN FIELD TESTING OF EQUIPMENT INCLUDING 
PRETESTING AND ADJUSTING OF EQUIPMENT AND COMPONENTS. 

5. REPORT RESUL TS IN WRITING. 
C. TESTING A GENCY: ENGAGE A QUALIFIED INDEPENDENT TESTING AND 

INSPECTING AGENCY TO PERFORM FIELD TESTS AND INSPECTIONS 
AND PREPARE TEST REPORTS. 

D. PERFORM THE FOLLOWING FIELD TESTS AND INSPECTIONS AND 
PREPARE TEST REPORTS: 

1 .  PERFORM EACH VISUAL AND MECHANICAL INSPECTION AND 
ELECTRICAL TEST STA TED IN NETA ACCEPTANCE TESTING SER VICE. 
CERTIFY COMPLIANCE WITH TEST PARAMETERS. PERFORM NETA 

TESTS AND INSPECTIONS FOR EACH OF THE FOLLOWING NETA 
CA TEGORIES: 

a. SWITCHGEAR. 
b. CIRCUIT BREAKERS. 
c. PROTECTIVE RELA YS. 
d. INSTRUMENT TRANSFORMERS. 
e. METERING AND INSTRUMENTA TION. 
f. GROUND-FA UL T SYSTEMS. 

g. BA TTER Y SYSTEMS. 
h. SURGE ARRESTERS. 
/. CAPACITORS. 

2. REMOVE AND REPLACE MALFUNCTIONING UNITS AND RETEST 
AS SPECIFIED ABOVE. 

E. INFRARED SCANNING: AFTER SUBSTANTIAL COMPLETION,. BUT NOT 
MORE THAN 60 DA YS AFTER FINAL ACCEPTANCE,. PERFORM AN 
INFRARED SCAN OF EACH SWITCHGEAR. REMOVE FRONT AND REAR 
PANELS SO JOINTS AND CONNECTIONS ARE ACCESSIBLE TO 
POR TABLE SCANNER. 

1 .  FOLLOW-UP INFRARED SCANNING: PERFORM AN ADDITIONAL 
FOLLOW-UP INFRARED SCAN OF EACH SWITCHGEAR 11 MONTHS 
AFTER DA TE OF SUBSTANTIAL COMPLETION. 

2. INSTRUMENT: USE AN INFRARED SCANNING DEVICE 
DESIGNED TO MEASURE TEMPERA TURE OR TO DETECT SIGNIFICANT 
DEVIA TIONS FROM NORMAL VALUES. PRO VIDE CALIBRA TION 
RECORD FOR DEVICE. 

3. RECORD OF INFRARED SCANNING: PREPARE A CER TIFIED 
REPORT THA T IDENTIFIES SWITCHGEAR CHECKED AND THA T 
DESCRIBES SCANNING RESUL TS. INCLUDE NOTA TION OF 
DEFICIENCIES DETECTED, REMEDIAL ACTION TAKEN, AND 
OBSER VA TIONS AFTER REMEDIAL ACTION. 

3.5 ADJUSTING 
A. SET FIELD-ADJUSTABLE,. PROTECTIVE-RELA Y TRIP CHARACTERISTICS 

ACCORDING TO RESUL TS IN SECTION 260574 "OVER CURRENT 
PROTECTIVE DEVICE COORDINA TION STUDY. " 

B. SET FIELD-ADJUSTABLE,. PROTECTIVE-RELA Y TRIP CHARACTERISTICS. 

3. 6 CLEANING 
A. ON COMPLETION OF INSTALLA TION, INSPECT INTERIOR AND 

EXTERIOR OF SWITCHGEAR. REMOVE PAINT SPLA TTERS AND OTHER 
SPOTS. VACUUM DIRT AND DEBRIS; DO NOT USE COMPRESSED AIR 
TO ASSIST IN CLEANING. REPAIR EXPOSED SURFACES TO MA TCH 
ORIGINAL FINISH. 

3. 7 PROTECTION 
A. TEMPORARY HEA TING: APPL Y TEMPORARY HEA T TO SWITCHGEAR,. 

ACCORDING TO MANUFACTURER 'S WRITTEN INSTRUCTIONS,. 
THROUGHOUT PERIODS WHEN SWITCHGEAR ENVIRONMENT IS NOT 
CONTROLLED FOR TEMPERA TURE AND HUMIDITY WITHIN 
MANUFACTURER 'S STIPULA TED SER VICE CONDITIONS. 

3.8 DEMONSTRATION 
A.  ENGAGE A FACTOR Y-AUTHORIZED SER VICE REPRESENTA TIVE TO 

TRAIN OWNER 'S MAINTENANCE PERSONNEL TO ADJUST, OPERA TE,. 
AND MAINTAIN SWITCHGEAR. 

PART 4 - METHOD OF PA YMENT AND ITEMS 

4. 1 METHOD OF PA YMENT AND ITEMS 
A. PA YMENT FOR ITEMS SHALL BE MADE AT THE CONTRACT UNIT PRICE,. 

INCLUDING BUT NOT LIMITED TO ALL WORK LABOR,. EQUIPMENT, 
AND MA TERIALS NECESSAR Y  THEREFORE OR INCIDENTAL THERETO,. 
AS FOLLOWS: 

ITEM NO. 
SPECIAL 

DESCRIPTION UNIT 
SPECIAL - MISC. : SWITCHGEAR EACH 
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ITEM 690 - SPECIAL - MISC. : PANELBOARDS 

PART 1 - GENERAL 

1. 01 RELA TED DOCUMENTS 
A. DRA WINGS AND GENERAL PROVISIONS OF THE CONTRACT, 

INCLUDING GENERAL AND SUPPLEMENTARY CONDITIONS. 

1. 02 SUMMARY 
A. SECTION INCLUDES: 

1. 03 
A. 
B. 

1. 04 
A. 

1 .  DISTRIBUTION PANELBOARDS. 
2. LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS. 

DEFINmONS 
SVR: SUPPRESSED VOL TAGE RA TING. 
SPD: SURGE PROTECTION DEVICE 

A CTION SUBMITTALS 
PRODUCT DA TA: FOR EACH TYPE OF PANELBOARD, SWITCHING AND 
OVERCURRENT PROTECTIVE DEVICE, TRANSIENT VOL TAGE 
SUPPRESSION DEVICE, ACCESSOR � AND COMPONENT INDICA TED. 
INCLUDE DIMENSIONS AND MANUFA CTURERS' TECHNICAL DA TA ON 
FEA TURES, PERFORMANCE, ELECTRICAL CHARACTERISTICS, RA TINGS, 
AND FINISHES. 

B. SHOP DRA WINGS: FOR EACH PANEL BOARD AND RELA TED 
EQUIPMENT. 
1.  INCLUDE DIMENSIONED PLANS, ELEVA TIONS, SECTIONS, AND 

DETAILS. SHOW TABULA TIONS OF INSTALLED DEVICES, 
EQUIPMENT FEA TURES, AND RA TINGS. 

2. DETAIL ENCLOSURE TYPES AND DETAILS FOR TYPES OTHER 
THAN NEMA 250, TYPE 1.  

3.  DETAIL BUS CONFIGURA TION, CURRENT, AND VOL TAGE 
RA TINGS. 

4. SHORT-CIRCUIT CURRENT RA TING OF PANELBOARDS AND 
OVERCURRENT PROTECTIVE DEVICES. 

5. RETAIN FIRST SUBPARAGRAPH BELOW IF SERIES RA TING OF 
OVERCURRENT PROTECTIVE DEVICES IS USED. 

6. DETAIL FEA TURES, CHARACTERISTICS, RA TINGS, AND FACTOR Y 
SETTINGS OF INDIVIDUAL OVERCURRENT PROTECTIVE DEVICES 
AND A UXILIARY COMPONENTS. 

7. INCLUDE WIRING DIAGRAMS FOR POWER, SIGNAL, AND 
CONTROL WIRING. 

1.05 INFORMA TIONAL SUBMITTALS 
A. QUALIFICA TION DA TA:  FOR QUALIFIED TESTING A GENCY. 
B. FIELD QUALITY-CONTROL REPORTS: 

1 .  TEST PROCEDURES USED. 
2. TEST RESUL TS THA T COMPL Y WITH REQUIREMENTS. 
3. RESUL TS OF FAILED TESTS AND CORRECTIVE A CTION TAKEN 

TO ACHIEVE TEST RESUL TS THA T COMPL Y WITH 
REQUIREMENTS. 

C. PANELBOARD SCHEDULES: FOR INSTALLA TION IN PANELBOARDS. 
SUBMIT FINAL VERSIONS AFTER LOAD BALANCING INDICA TING THE 
CONNECTED LOAD FOR EACH BREAKER IN ACCORDANCE WITH THE 
NEC. SCHEDULE TO BE TYPED AND DA TED. 

1. 06 CLOSEOUT SUBMITTALS 
A. OPERA TION AND MAINTENANCE DA TA:  FOR PANELBOARDS AND 

COMPONENTS TO INCLUDE IN EMERGENC� OPERA TION, AND 
MAINTENANCE MANUALS INCLUDE THE FOLLOWING: 
1 .  MANUFACTURER 'S WRITTEN INSTRUCTIONS FOR TESTING AND 

ADJUSTING OVERCURRENT PROTECTIVE DEVICES. 

1 .07 
A. 

1 .08 
A. 

B. 

c. 

D. 
E. 

1 .09 
A. 

B. 

1.10 
A. 

B. 

c. 

2. TIME-CURRENT CUR VES, INCLUDING SELECTABLE RANGES FOR 
EACH TYPE OF OVER CURRENT PROTECTIVE DEVICE THA T 
ALLOWS ADJUSTMENTS. 

MAINTENANCE MA TERIAL SUBMITTALS 
FURNISH EXTRA MA TERIALS THA T MA TCH PRODUCTS INSTALLED AND 
THA T ARE PACKAGED WITH PROTECTIVE COVERING FOR STORAGE 
AND IDENTIFIED WITH LABELS DESCRIBING CONTENTS. 
1 .  KEYS: TWO SPARES FOR EACH TYPE OF PANELBOARD CABINET 

LOCK. 
2. CIRCUIT BREAKERS INCLUDING GFCI AND GROUND FA UL T 

EQUIPMENT PROTECTION (GFEP) TYPES: PROVIDE SPARE 
BREAKERS AS SHOWN IN THE SCHEDULES ON THE DRA WINGS 

3. FUSES FOR FUSED SWITCHES: EQUAL TO 10 PERCENT OF 
QUANTITY INSTALLED FOR EACH SIZE AND TYPE, BUT NO 
FEWER THAN THREE OF EACH SIZE AND TYPE. 

4. FUSES FOR FUSED POWER-CIRCUIT DEVICES: EQUAL TO 10 
PERCENT OF QUANTITY INSTALLED FOR EA CH SIZE AND TYPE, 
BUT NO FEWER THAN THREE OF EACH SIZE AND TYPE. 

QUALITY ASSURANCE 
SOURCE LIMITA TIONS: OBTAIN PANELBOARDS, OVER CURRENT 
PROTECTIVE DEVICES, COMPONENTS, AND ACCESSORIES FROM 
SINGLE SOURCE FROM SINGLE MANUFACTURER. 
PRODUCT SELECTION FOR RESTRICTED SPACE: DRA WINGS INDICA TE 
MAXIMUM DIMENSIONS FOR PANELBOARDS INCLUDING CLEARANCES 
BETWEEN PANELBOARDS AND ADJACENT SURFACES AND OTHER 
ITEMS. COMPL Y WITH INDICA TED MAXIMUM DIMENSIONS. 
ELECTRICAL COMPONENTS, DEVICES, AND ACCESSORIES: LISTED 
AND LABELED AS DEFINED IN NFPA 70, BY A QUALIFIED TESTING 
AGENC� AND MARKED FOR INTENDED LOCA TION AND APPLICA TION. 
COMPL Y WITH NEMA PB 1 .  
COMPL Y WITH NFPA 70. 

DEUVERY, STORAGE, AND HANDLING 
STORE IN ACCORDANCE WITH THE MANUFACTURER 'S 
RECOMMENDA TIONS. 
HANDLE AND PREPARE PANELBOARDS FOR INSTALLA TION 
ACCORDING TO NEMA PB 1,  

PROJECT CONDITIONS 
ENVIRONMENTAL LIMITA TIONS: 
1. DO NOT DELIVER OR INSTALL PANELBOARDS UNTIL SPACES 

ARE ENCLOSED AND WEA THERTIGHT, WET WORK IN SPA CES IS 
COMPLETE AND DRY, WORK ABOVE PANELBOARDS IS 
COMPLETE, AND TEMPORARY HVA C  SYSTEM IS OPERA TING AND 
MAINTAINING AMBIENT TEMPERA TURE AND HUMIDITY 
CONDITIONS A T  OCCUPANCY LEVELS DURING THE REMAINDER 
OF THE CONSTRUCTION PERIOD. 

2. RA TE EQUIPMENT FOR CONTINUOUS OPERA TION UNDER THE 
FOLLOWING CONDITIONS UNLESS OTHER WISE INDICA TED: 
a. AMBIENT TEMPERA TURE: NOT EXCEEDING MINUS 22 

DEG F {MINUS 30 DEG C) TO PLUS 104 DEG F {PLUS 40 
DEG C). 

b. AL TITUDE: NOT EXCEEDING 6600 FEET (2000 M). 
SER VICE CONDITIONS: NEMA PB 1, USUAL SER VICE CONDITIONS, AS 
FOLLOWS: 
1. AMBIENT TEMPERA TURES WITHIN LIMITS SPECIFIED. 
2. AL TITUDE NOT EXCEEDING 6600 FEET (2000 M). 
INTERRUPTION OF EXISTING ELECTRIC SER VICE: DO NOT INTERRUPT 
ELECTRIC SER VICE TO FACILITIES OCCUPIED BY OWNER OR OTHERS 
UNLESS PERMITTED UNDER THE FOLLOWING CONDITIONS AND THEN 
ONL Y AFTER ARRANGING TO PROVIDE TEMPORARY ELECTRIC SER VICE 
ACCORDING TO REQUIREMENTS INDICA TED: 

1. NOTIFY ENGINEER AND OHIO DEPARTMENT OF 
TRANSPORTA TION (ODOT) NO FEWER THAN 10 WORKING DA YS 
IN ADVANCE OF PROPOSED INTERRUPTION OF ELECTRIC 
SERVICE. 

2. DO NOT PROCEED WITH INTERRUPTION OF ELECTRIC SERVICE 
WITHOUT ENGINEER 'S WRITTEN PERMISSION. 

3. COMPL Y WITH NFPA 70£. 

1. 11 COORDINA TION 
A. COORDINA TE LA YOUT AND INSTALLA TION OF PANELBOARDS AND 

COMPONENTS WITH OTHER CONSTRUCTION THA T PENETRA TES 
WALLS OR IS SUPPORTED BY THEM, INCLUDING ELECTRICAL AND 
OTHER TYPES OF EQUIPMENT, RACEWA YS, PIPING, ENCUMBRANCES 
TO WORKSPACE CLEARANCE REQUIREMENTS, AND ADJACENT 
SURFACES. MAINTAIN REQUIRED WORKSPACE CLEARANCES AND 
REQUIRED CLEARANCES FOR EQUIPMENT ACCESS DOORS AND 
PANELS. 

B. COORDINA TE SIZES AND LOCA TIONS OF CONCRETE BASES WITH 
ACTUAL EQUIPMENT PROVIDED. CAST ANCHOR-BOL T INSER TS INTO 
BASES. CONCRETE, REINFORCEMENT, AND FORMWORK 
REQUIREMENTS ARE SPECIFIED WITH CONCRETE. 

PART 2 - PRODUCTS 
2.01 GENERAL REQUIREMENTS FOR PANELBOARDS 

A. FABRICA TE AND TEST PANELBOARDS ACCORDING TO IEEE 344. 
B. ENCLOSURES: SEE PLAN SHEET PANEL SCHEDULE FOR ENCLOSURE 

TYPES AND MOUNTING. 
1 .  PROVIDE RA TED ENCLOSURES AS SHOWN BELOW UNLESS 

OTHER WISE INDICA TED ON PLANS: 
a. INDOOR LOCA TION: NEMA 250, TYPE 3R. 

2. FRONT: SECURED TO BOX WITH CONCEALED TRIM CLAMPS. 
FOR SURFACE-MOUNTED FRONTS, MA TCH BOX DIMENSIONS; 
FOR FLUSH-MOUNTED FRONTS, OVERLAP BOX. 

3. HINGED FRONT CO VER: ENTIRE FRONT TRIM HINGED TO BOX 
AND WITH STANDARD DOOR WITHIN HINGED TRIM CO VER. 

4. SKIRT FOR SURFACE-MOUNTED PANELBOARDS: SAME GAGE 
AND FINISH AS PANELBOARD FRONT WITH FLANGES FOR 
A TTACHMENT TO PANELBOARD, WALL, AND CEILING OR FLOOR. 

5. GUTTER EXTENSION AND BARRIER: SAME GAGE AND FINISH 
AS PANELBOARD ENCLOSURE; INTEGRAL WITH ENCLOSURE 
BODY. ARRANGE TO ISOLA TE INDIVIDUAL PANEL SECTIONS. 

6. FINISHES: 
a. PANELS AND TRIM: STEEL, FACTORY FINISHED 

IMMEDIA TEL Y AFTER CLEANING AND PRETREA TING WITH 
MANUFACTURER 'S STANDARD TWO-COA T, BAKED-ON 
FINISH CONSISTING OF PRIME COA T AND 
THERMOSETTING TOPCOA T. 

b. BACK BOXES: GAL VAN/ZED STEEL UNLESS INDICA TED 
OTHERWISE ON PANEL SCHEDULE. 

c. FUNGUS PROOFING: PERMANENT FUNGICIDAL 
TREA TMENT FOR OVERCURRENT PROTECTIVE DEVICES 
AND OTHER COMPONENTS. (ONL Y REQUIRED WITH THE 
RELA TIVE HUMIDITY IS ABOVE 90% AND THE 
ELECTRICAL ROOM OR SPACE IS NOT CONDITIONED.) 

7. DIRECTOR Y CARD: INSIDE PANELBOARD DOOR, MOUNTED IN 
TRANSPARENT CARD HOLDER. ALL BREAKER TEXT TO BE TYPED 
AND DA TED. DIRECTORY CARD SHALL INCLUDE THE SOURCE 
OF SUPPL Y TO THE PANELBOARD DIRECTOR Y CARD SHALL 
INCLUDE TYPED CONTACT INFORMA TION FOR THE ELECTRICAL 
CONTRACTOR 

C. INCOMING MAINS LOCA TION: TOP OR BOTTOM PER CONTRACTORS 
INSTALLA TION METHOD UNLESS SPECIFICALL Y INDICA TED ON THE 
DRA WINGS. 
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D. PHAS0 NEUTRAL, AND GROUND BUSES: 
1 .  MA TERIAL: HARD-ORA WN COPPER, 98 PERCENT 

CONDUCTIVITY. 
2. EQUIPMENT GROUND BUS: ADEQUA TE FOR FEEDER AND 

BRANCH-CIRCUIT EQUIPMENT GROUNDING CONDUCTORS/ 
BONDED TO BOX. 

3. ISOLA TED GROUND BUS: ADEQUA TE FOR BRANCH-CIRCUIT 
ISOLA TED GROUND CONDUCTORS/ INSULA TED FROM BOX. 

4. NEUTRAL BUS: 100% OF THE PHASE BUS CAPACITY UNLESS 
OTHER WISE INDICA TED ON THE PANEL SCHEDULES AS 200%. 

5. EXTRA -CAPACITY NEUTRAL BUS (WHEN SHOWN ON THE 
DRA WINGS): NEUTRAL BUS RA TED 200 PERCENT OF PHASE 
BUS AND UL LISTED AS SUITABLE FOR NONLINEAR LOADS. 

6. SPLIT BUS: VERTICAL BUSES DIVIDED INTO INDIVIDUAL 
VERTICAL SECTIONS. 

E. CONDUCTOR CONNECTORS: SUITABLE FOR USE WITH CONDUCTOR 
MA TERIAL AND SIZES. 
1 .  MA TERIAL: HARD-ORA WN COPPER, 98 PERCENT 

CONDUCTIVITY. 
2. MAIN AND NEUTRAL LUGS MECHANICAL TYPE. 
3. FEED- THROUGH LUGS: MECHANICAL TYP0 SUITABLE FOR USE 

WITH CONDUCTOR MA TERIAL. LOCA TE A T  OPPOSITE END OF 
BUS FROM INCOMING LUGS OR MAIN DEVICE. 

4. GUTTER- TAP LUGS: MECHANICAL TYPE SUITABLE FOR USE 
WITH CONDUCTOR MA TERIAL. LOCA TE A T  SAME END OF BUS 
AS INCOMING LUGS OR MAIN DEVICE. 
EXTRA -CAPACITY NEUTRAL LUGS: RA TED 200 PERCENT OF 
PHASE LUGS MOUNTED ON EXTRA -CAPACITY NEUTRAL BUS. 

F. SER VICE EQUIPMENT LABEL: NRTL LABELED FOR USE AS SER VICE 
EQUIPMENT FOR PANELBOARDS WITH ONE OR MORE MAIN SER VICE 
DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES. 

G. FUTURE DEVICES: MOUNTING BRACKETS, BUS CONNECTIONS, 
FILLER PLA TES, AND NECESSAR Y  APPUR TENANCES REQUIRED FOR 
FUTURE INSTALLA TION OF DEVICES. 

H. PANELBOARD SHORT-CIRCUIT CURRENT RA TING: FULL Y RA TED TO 
INTERRUPT SYMMETRICAL SHORT-CIRCUIT CURRENT A VAILABLE A T  
TERMINALS, AS SHOWN ON SINGLE LINE ORA WING PLANS. 

2. 02 PERFORMANCE REQUIREMENTS 
A. SEISMIC PERFORMANCE: PANELBOARDS SHALL WITHSTAND THE 

EFFECTS OF EARTHQUAKE MOTIONS DETERMINED ACCORDING TO 
SEI/ASCE 7. 
1 .  THE TERM "WITHSTAND" MEANS "THE UNIT WILL REMAIN IN 

PLACE WITHOUT SEPARA TION OF ANY PARTS FROM THE DEVICE 
WHEN SUBJECTED TO THE SEISMIC FORCES SPECIFIED. " 

2. 03 DISTRIBUTION PANELBOARDS 
A. BASIS-OF-DESIGN PRODUCT: SUBJECT TO COMPLIANCE WITH 

REQUIREMENTS, PROVIDE PRODUCT INDICA TED ON ORA WINGS OR 
COMPARABLE PRODUCT BY ONE OF THE FOLLOWING: 
1 .  EA TON ELECTRICAL INC./ CUTLER-HAMMER BUSINESS UNIT. 
2. GENERAL ELECTRIC COMPANY 
3. SQUARE D 

OR APRO VED EQUAL 
B. PANELBOARDS: NEMA PB 1, POWER AND FEEDER DISTRIBUTION 

TYPE. 
C. DOORS: SECURED WITH VAUL T- TYPE LA TCH WITH TUMBLER LOCK/ 

KEYED ALIKE. 
1 .  FOR DOORS MORE THAN 36 INCHES {914 MM} HIGH, PRO VIDE 

TWO LA TCHES, KEYED ALIKE. 
D. MAINS: AS SHOWN ON THE ORA WINGS 
E. BRANCH OVERCURRENT PROTECTIVE DEVICES FOR CIRCUIT-BREAKER 

FRAME SIZES 125 A AND SMALLER: BOL T-ON CIRCUIT BREAKERS. 

F. BRANCH OVERCURRENT PROTECTIVE DEVICES FOR CIRCUIT-BREAKER 
FRAME SIZES LARGER THAN 125 A :  BOL T-ON CIRCUIT BREAKERS/ 
PLUG-IN CIRCUIT BREAKERS WHERE INDIVIDUAL POSITIVE-LOCKING 
DEVICE REQUIRES MECHANICAL RELEASE FOR REMOVAL. 

G. BRANCH OVERCURRENT PROTECTIVE DEVICES: FUSED SWITCHES. 

2. 04 LIGHTING AND APPliANCE BRANCH-CIRCUIT PANELBOARDS 
A. BASIS-OF-DESIGN PRODUCT: SUBJECT TO COMPLIANCE WITH 

REQUIREMENTS, PROVIDE PRODUCT INDICA TED ON ORA WINGS OR 
COMPARABLE PRODUCT BY ONE OF THE FOLLOWING: 
1 .  EA TON ELECTRICAL INC./ 
2. CUTLER-HAMMER BUSINESS UNIT. 
3. GENERAL ELECTRIC COMPANY/ GE CONSUMER & INDUSTRIAL -

ELECTRICAL DISTRIBUTION. 
4. SIEMENS ENERGY & AUTOMA TION, INC. 
5. SQUARE D/ A BRAND OF SCHNEIDER ELECTRIC. 
6. OR ENGINEER APPROVED EQUAL. 

B. PANELBOARDS: NEMA PB 1, LIGHTING AND APPLIANCE BRANCH
CIRCUIT TYPE. 

C. MAINS AS SHOWN ON THE ORA WINGS 
D. BRANCH OVER CURRENT PROTECTIVE DEVICES: BOL T-ON CIRCUIT 

BREAKERS, REPLACEABLE WITHOUT DISTURBING ADJACENT UNITS. 
E. DOORS: PRO VIDE DOOR-IN-DOOR CONSTRUCTION WITH CONCEALED 

HINGES/ SECURED WITH FLUSH LA TCH WITH TUMBLER LOCK/ KEYED 
ALIKE. 

F. COLUMN- TYPE PANELBOARDS: NARROW GUTTER EXTENSION, WITH 
COVER, TO OVERHEAD JUNCTION BOX EQUIPPED WITH GROUND AND 
NEUTRAL TERMINAL BUSES. 

2. 05 ELECTRONIC-GRADE PANELBOARDS 
A. BASIS-OF-DESIGN PRODUCT: SUBJECT TO COMPLIANCE WITH 

REQUIREMENTS, PROVIDE PRODUCT INDICA TED ON ORA WINGS OR 
COMPARABLE PRODUCT BY ONE OF THE FOLLOWING: 
1 .  CURRENT TECHNOLOGY/ A SUBSIDIARY OF DANAHAR 

CORPORA TION. 
2. EA TON ELECTRICAL INC./ CUTLER-HAMMER BUSINESS UNIT. 
3. GENERAL ELECTRIC COMPANY/ GE CONSUMER & INDUSTRIAL -

ELECTRICAL DISTRIBUTION. 
4. LIEBER T CORPORA TION. 
5. SIEMENS ENERGY & AUTOMA TION, INC. 
6. SQUARE D/ A BRAND OF SCHNEIDER ELECTRIC. 
7. OR ENGINEER APPROVED EQUAL. 

B. PANELBOARDS: NEMA PB 1/ WITH FACTOR Y-INSTALLED/ LABELED BY 
AN NRTL FOR COMPLIANCE WITH UL 67. 

C. DOORS: PROVIDE DOOR-IN-DOOR CONSTRUCTION WITH SECURED 
WITH VAUL T- TYPE LA TCH WITH TUMBLER LOCK/ KEYED ALIKE. 

D. MAIN OVERCURRENT PROTECTIVE DEVICES: BOL T-ON THERMAL
MAGNETIC CIRCUIT BREAKERS. 

E. BRANCH OVERCURRENT PROTECTIVE DEVICES: BOL T-ON THERMAL
MAGNETIC CIRCUIT BREAKERS. 

F. BUSES: 
1 .  COPPER PHASE AND NEUTRAL BUSES/ 200 PERCENT CAPACITY 

NEUTRAL BUS AND LUGS. 
2. COPPER EQUIPMENT AND ISOLA TED GROUND BUSES. 

2. 06 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 
A. BASIS-OF-DESIGN PRODUCT: SUBJECT TO COMPLIANCE WITH 

REQUIREMENTS, PROVIDE PRODUCT INDICA TED ON ORA WINGS OR 
COMPARABLE PRODUCT BY ONE OF THE FOLLOWING: 
1 .  EA TON ELECTRICAL INC./ CUTLER-HAMMER BUSINESS UNIT. 
2. GENERAL ELECTRIC COMPANY/ GE CONSUMER & INDUSTRIAL -

ELECTRICAL DISTRIBUTION. 
3. SIEMENS ENERGY & AUTOMA TION, INC. 
4. SQUARE D; A BRAND OF SCHNEIDER ELECTRIC. 

B. 
5. OR ENGINEER APPROVED EQUAL. 
MOLDED-CASE CIRCUIT BREAKER (MCCB): COMPL Y WITH UL 489, 
WITH INTERRUPTING CAPACITY TO MEET A VAILABLE FAUL T 
CURRENTS. 
1. THERMAL-MAGNETIC CIRCUIT BREAKERS: INVERSE TIME

CURRENT ELEMENT FOR LOW-LEVEL OVERLOADS, AND 
INSTANTANEOUS MAGNETIC TRIP ELEMENT FOR SHORT 
CIRCUITS. ADJUSTABLE MAGNETIC TRIP SETTING FOR 
CIRCUIT-BREAKER FRAME SIZES 250 A AND LARGER. 

2. ELECTRONIC TRIP CIRCUIT BREAKERS WITH RMS SENSING/ 
FIELD-REPLACEABLE RA TING PLUG OR FIELD-REPLICABLE 
ELECTRONIC TRIP/ AND THE FOLLOWING FIELD-ADJUSTABLE 
SETTINGS: 
a. INSTANTANEOUS TRIP. 
b. LONG- AND SHORT-TIME PICKUP LEVELS. 
c. LONG- AND SHORT- TIME TIME ADJUSTMENTS. 
d. GROUND-FAULT PICKUP LEVEL, TIME DELA Y, AND I 

SQUARED X T RESPONSE. 
3. CURRENT-LIMITING CIRCUIT BREAKERS: FRAME SIZES 400 A 

AND SMALLER/ LET-THROUGH RA TINGS LESS THAN NEMA FU 1, 
RK-5. 

4. GFCI CIRCUIT BREAKERS: SINGLE- AND TWO-POLE 
CONFIGURA TIONS WITH CLASS A GROUND-FAUL T  PROTECTION 
(6-MA TRIP). 

5. GROUND-FAUL T  EQUIPMENT PROTECTION (GFEP) CIRCUIT 
BREAKERS: CLASS B GROUND-FAUL T  PROTECTION (30-MA 
TRIP). 

6. ARC-FA UL T  CIRCUIT INTERRUPTER (AFCI) CIRCUIT BREAKERS: 
COMPL Y WITH UL 1 699/ 120/240- V, SINGLE-POLE 
CONFIGURA TION. 

7. MOLDED-CASE CIRCUIT-BREAKER {MCCB) FEA TURES AND 
ACCESSORIES: 
a. STANDARD FRAME SIZES, TRIP RA TINGS, AND NUMBER 

OF POLES. 
b. LUGS: MECHANICAL STYL0 SUITABLE FOR NUMBER, 

SIZ0 TRIP RA TINGS, AND CONDUCTOR MA TERIALS. 
c. APPLICA TION LISTING: APPROPRIA TE FOR APPLICA TION/ 

TYPE SWD FOR SWITCHING FLUORESCENT LIGHTING 
LOADS/ TYPE HID FOR FEEDING FLUORESCENT AND 
HIGH-INTENSITY DISCHARGE (HID) LIGHTING CIRCUITS. 

d. GROUND-FAULT PROTECTION: INTEGRALL Y MOUNTED OR 
REMOTE-MOUNTED RELA Y AND TRIP UNIT WITH 
ADJUSTABLE PICKUP AND TIME-DELA Y SETTINGS, PUSH
TO-TEST FEA TUR0 AND GROUND-FAUL T INDICA TOR. 

e. COMMUNICA TION CAPABILITY: AS SHOWN ON THE 
CONTROLS ORA WINGS WHEN SPECIFICALL Y INDICA TED. 

f. SHUNT TRIP: AS SHOWN ON THE DRA WINGS. 

g. UNDER VOL TAGE TRIP: AS SHOWN ON THE DRA WINGS. 
h. AUXILIAR Y CONTACTS: WHERE SHOWN ON THE 

ORA WINGS, TWO SPOT SWITCHES WITH ':A " AND "B" 
CONTACTS/ ':A " CONTACTS MIMIC CIRCUIT-BREAKER 
CONTACTS AND "B" CONTACTS OPERA TE IN REVERSE OF 
CIRCUIT-BREAKER CONTACTS. 

/. ALARM SWITCH: WHERE SHOWN ON THE DRA WINGS, 
SINGLE-POL0 NORMALL Y OPEN CONTACT THA T 
A CTUA TES ONL Y WHEN CIRCUIT BREAKER TRIPS. 

j. KEY INTERLOCK KIT: WHERE SHOWN ON THE 
ORA WINGS, EXTERNALL Y MOUNTED TO PROHIBIT 
CIRCUIT-BREAKER OPERA TION/ KEY SHALL BE 
REMOVABLE ONL Y WHEN CIRCUIT BREAKER IS IN OFF 
POSITION. 

k. ZONE-SELECTIVE INTERLOCKING: WHERE SHOWN ON 
THE ORA WINGS, INTEGRAL WITH ELECTRONIC TRIP 
UNIT/ FOR INTERLOCKING GROUND-FAUL T  PROTECTION 
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FUNCTION WITH OTHER UPSTREAM OR DOWNSTREAM 
DEVICES. 

I. MUL TIPOLE UNITS ENCLOSED IN A SINGLE HOUSING OR 
FACTOR Y ASSEMBLED TO OPERA TE AS A SINGLE UNIT. 

m. HANDLE PADLOCKING DEVICE: FIXED A TTA CHMEN0 FOR 
LOCKING CIRCUIT-BREAKER HANDLE IN OFF] POSITION. 

n. HANDLE CLAMP: LOOSE A TTACHMEN0 FOR HOLDING 
CIRCUIT-BREAKER HANDLE IN ON POSITION. 

C. FUSED SWITCH: NEMA KS 1, TYPE HD; CLIPS TO ACCOMMODA TE 
SPECIFIED FUSES; LOCKABLE HANDLE. 
1 .  FUSED SWITCH FEA TURES AND ACCESSORIES: STANDARD 

AMPERE RA TINGS AND NUMBER OF POLES. 
2. A UXILIARY CONTACTS: WHEN SHOWN ON THE DRA WINGS 

PROVIDE TWO NORMALL Y OPEN AND NORMALL Y CLOSED 
CONTACT{S) THA T OPERA TE WITH SWITCH HANDLE 
OPERA TION. 

2. 07 ACCESSOR Y COMPONENTS AND FEATURES 
A. ACCESSOR Y SET: INCLUDE TOOLS AND MISCELLANEOUS ITEMS 

REQUIRED FOR OVERCURRENT PROTECTIVE DEVICE TES0 
INSPECTION, MAINTENANCE, AND OPERA TION. 

B. PORTABLE TEST SET.· FOR TESTING FUNCTIONS OF SOLID-STA TE 
TRIP DEVICES WITHOUT REMOVING FROM PANELBOARD. INCLUDE 
RELA Y AND METER TEST PLUGS SUITABLE FOR TESTING PANELBOARD 
METERS AND SWITCHBOARD CLASS RELA YS. 

PART 3 - EXECUTION 
3.01 EXAMINA TION 

A. RECEIVE, INSPEC0 HANDLE, AND STORE PANELBOARDS ACCORDING 
TO NEMA PB 1 . 1 .  

B. EXAMINE PANELBOARDS BEFORE INSTALLA TION. REJECT 
PANELBOARDS THA T ARE DAMAGED OR RUSTED OR HA VE BEEN 
SUBJECTED TO WA TER SA TURA TION. 

C. EXAMINE ELEMENTS AND SURFACES TO RECEIVE PANELBOARDS FOR 
COMPLIANCE WITH INSTALLA TION TOLERANCES AND OTHER 
CONDITIONS AFFECTING PERFORMANCE OF THE WORK. 

D. PROCEED WITH INSTALLA TION ONL Y AFTER UNSA TISFACTOR Y 
CONDITIONS HA VE BEEN CORRECTED. 

3.02 INSTALLA TION 
A. INSTALL PANELBOARDS AND ACCESSORIES ACCORDING TO 

NEMA PB 1.1 .  
B. EQUIPMENT MOUNTING: 

FLOOR MOUNTED PANELBOARDS ON CONCRETE BASES, 4-INCH {100-
MM) NOMINAL THICKNESS. COMPL Y WITH REQUIREMENTS FOR 
CONCRETE IN THE PROJECT SPECIFICA TIONS. IF NO CONCRETE IS 
SPECIFIED USE 3000 PSI. 

1 .  INSTALL DOWEL RODS TO CONNECT CONCRETE BASE TO 
CONCRETE FLOOR. UNLESS OTHERWISE INDICA TED, INSTALL 
DOWEL RODS ON 18-INCH (450-MM) CENTERS AROUND FULL 
PERIMETER OF BASE. 

2. FOR PANELBOARDS, INSTALL EPOXY-COA TED ANCHOR BOL TS 
THA T EXTEND THROUGH CONCRETE BASE AND ANCHOR INTO 
STRUCTURAL CONCRETE FLOOR. 

3. PLACE AND SECURE ANCHORA GE DEVICES. USE SETTING 
DRA WINGS, TEMPLA TES, DIA GRAMS, INSTRUCTIONS, AND 
DIRECTIONS FURNISHED WITH ITEMS TO BE EMBEDDED. 

4. INSTALL ANCHOR BOL TS TO ELEVA TIONS REQUIRED FOR 
PROPER A TTACHMENT TO PANELBOARDS. 

5. A TTACH PANELBOARD TO THE VERTICAL FINISHED OR 
STRUCTURAL SURFA CE BEHIND THE PANELBOARD. 

C. WALL/RACK MOUNTED: 
1. MOUNT TO WALL/RACK USING UNISTRUT WITH 

BOL TS/MOUNTING HARDWARE APPROVED BY THE ENGINEER. 

D. 

E. 

F. 

G. 
H. 

I. 

J. 
3. 03 

A. 

B. 

c. 

D. 

3. 04 
A. 

B. 

c. 

D. 

TEMPORARY LIFTING PROVISIONS: REMOVE TEMPORAR Y  LIFTING 
EYES, CHANNELS, AND BRACKETS AND TEMPORARY BLOCKING OF 
MOVING PARTS FROM PANELBOARDS. 
MOUNT PANELBOARDS SUCH THA T THE HIGHEST OPERA TOR IS LESS 
THAN 78" ABOVE FINISHED FLOOR. 
MOUNT PANELBOARD CABINET PLUMB AND RIGID WITHOUT 
DISTOR TION OF BOX. INSTALL OVERCURRENT PROTECTIVE DEVICES 
AND CONTROLLERS NOT ALREADY FACTOR Y INSTALLED. 
1. SET FIELD-ADJUSTABLE, CIRCUIT-BREAKER TRIP RANGES. 
INSTALL FILLER PLA TES IN UNUSED SPACES. 
STUB A MINIMUM OF FOUR l -INCH (27-GRC) EMPTY CONDUITS BUT 
NOT LESS THAN 25% OF THE COMBINED CROSS SECTIONAL AREA OF 
THE ALL OTHER LIVE CONDUIT FROM PANELBOARD INTO ACCESSIBLE 
CEILING SPACE OR SPACE DESIGNA TED TO BE CEILING SPACE IN THE 
FUTURE. STUB A MINIMUM OF FOUR l -INCH (27-GRC) EMPTY 
CONDUITS BUT NOT LESS THAN 25% OF THE COMBINED CROSS 
SECTIONAL AREA OF THE ALL OTHER LIVE CONDUIT INTO RAISED 
FLOOR SPACE OR BELOW SLAB NOT ON GRADE. THIS IS FOR 
RECESSED PANELBOARDS ONL Y. 
ARRANGE CONDUCTORS IN GUTTERS INTO GROUPS AND BUNDLE AND 
WRAP WITH WIRE TIES AFTER COMPLETING LOAD BALANCING. 
COMPL Y WITH NECA 1. 
/DENT/FICA TION 
IDENTIFY FIELD-INSTALLED CONDUCTORS, INTERCONNECTING 
WIRING, AND COMPONENTS; PROVIDE WARNING SIGNS COMPL YING 
WITH GENERAL NOTES SECTION '1DENTIFICA TION FOR ELECTRICAL 
SYSTEMS. " 
CREA TE A DIRECTORY TO INDICA TE INSTALLED CIRCUIT LOADS 
AFTER BALANCING PANELBOARD LOADS; INCORPORA TE OWNER 'S 
FINAL ROOM DESIGNA TIONS. OBTAIN APPROVAL BEFORE 
INSTALLING. USE A COMPUTER OR TYPEWRITER TO CREA TE 
DIRECTOR�· HANDWRITTEN DIRECTORIES ARE NOT ACCEPTABLE. 
PANELBOARD NAMEPLA TES: LABEL EACH PANELBOARD WITH A 
NAMEPLA TE COMPL YING WITH REQUIREMENTS FOR IDENTIFICA TION 
SPECIFIED IN GENERAL NOTES SECTION "IDENTIFICA TION FOR 
ELECTRICAL SYSTEMS. " 
DEVICE NAMEPLA TES: LABEL EACH BRANCH CIRCUIT DEVICE IN 
DISTRIBUTION PANELBOARDS WITH A NAMEPLA TE COMPL YING WITH 
REQUIREMENTS FOR IDENTIFICA TION SPECIFIED IN GENERAL NOTES 
SECTION "IDENTIFICA TION FOR ELECTRICAL SYSTEMS. " 
FIELD QUALITY CONTROL 
MANUFACTURER 'S FIELD SER VICE: ENGAGE A FACTOR Y-AUTHORIZED 
SER VICE REPRESENTA TIVE TO INSPEC0 TES0 AND ADJUST 
COMPONENTS, ASSEMBLIES, AND EQUIPMENT INSTALLA TIONS, 
INCLUDING CONNECTIONS. 
PERFORM TESTS AND INSPECTIONS. 
1 .  MANUFACTURER 'S FIELD SER VICE: ENGAGE A FACTORY-

A UTHORIZED SER VICE REPRESENTA TIVE TO INSPECT 
COMPONENTS, ASSEMBLIES, AND EQUIPMENT INSTALLA TIONS, 
INCLUDING CONNECTIONS, AND TO ASSIST IN TESTING. 

ACCEPTANCE TESTING PREPARA TION: 
1 .  TEST INSULA TION RESISTANCE FOR EACH PANEL BOARD BUS, 

COMPONEN0 CONNECTING SUPPL Y, FEEDER, AND CONTROL 
CIRCUIT. 

2. TEST CONTINUITY OF EACH CIRCUIT. 
TESTS AND INSPECTIONS: 
1 .  PERFORM EACH VISUAL AND MECHANICAL INSPECTION AND 

ELECTRICAL TEST STA TED IN NETA ACCEPTANCE TESTING 
SPECIFICA TION. CER TIFY COMPLIANCE WITH TEST 
PARAMETERS. 

2. CORRECT MALFUNCTIONING UNITS ON-SITE, WHERE POSSIBLE, 
AND RETEST TO DEMONSTRA TE COMPLIANCE; OTHERWISE, 
REPLACE WITH NEW UNITS AND RETEST. 

3. PERFORM THE FOLLOWING INFRARED SCAN TESTS AND 
INSPECTIONS AND PREPARE REPORTS: 
a. INITIAL INFRARED SCANNING: AFTER SUBSTANTIAL 

COMPLETION, BUT NOT MORE THAN 60 DA YS AFTER 
FINAL ACCEPTANCE, PERFORM AN INFRARED SCAN OF 
EACH PANELBOARD. REMOVE FRONT PANELS SO JOINTS 
AND CONNECTIONS ARE ACCESSIBLE TO PORTABLE 
SCANNER. 

b. FOLLOW-UP INFRARED SCANNING: PERFORM AN 
ADDITIONAL FOLLOW-UP INFRARED SCAN OF EACH 
PANELBOARD 1 1  MONTHS AFTER DA TE OF SUBSTANTIAL 
COMPLETION. 

c. INSTRUMENTS AND EQUIPMENT: 
1} USE AN INFRARED SCANNING DEVICE DESIGNED 

TO MEASURE TEMPERA TURE OR TO DETECT 
SIGNIFICANT DEVIA TIONS FROM NORMAL VALUES. 
PROVIDE CALIBRA TION RECORD FOR DEVICE. 

E. PANELBOARDS WILL BE CONSIDERED DEFECTIVE IF THEY DO NOT 
PASS TESTS AND INSPECTIONS. 

F. PREPARE TEST AND INSPECTION REPORTS, INCLUDING A CERTIFIED 
REPORT THA T IDENTIFIES PANELBOARDS INCLUDED AND THA T 
DESCRIBES SCANNING RESUL TS. INCLUDE NOTA TION OF 
DEFICIENCIES DETECTED, REMEDIAL A CTION TAKEN, AND 
OBSER VA TIONS AFTER REMEDIAL ACTION. 

3. OS ADJUSTING 
A. ADJUST MOVING PARTS AND OPERABLE COMPONENT TO FUNCTION 

SMOOTHL Y, AND LUBRICA TE AS RECOMMENDED BY MANUFACTURER. 
B. SET FIELD-ADJUSTABLE CIRCUIT-BREAKER TRIP RANGES AS 

SPECIFIED IN THE "OVERCURRENT PROTECTIVE DEVICE 
COORDINA TION STUDY. " 

C. LOAD BALANCING: AFTER SUBSTANTIAL COMPLETION, BUT NOT 
MORE THAN 60 DA YS AFTER FINAL ACCEPTANCE, MEASURE LOAD 
BALANCING AND MAKE CIRCUIT CHANGES. 
1. MEASURE AS DIRECTED DURING PERIOD OF NORMAL SYSTEM 

LOADING. 
2. PERFORM LOAD-BALANCING CIRCUIT CHANGES OUTSIDE 

NORMAL OCCUPANCY/WORKING SCHEDULE OF THE FACILITY 
AND A T  TIME DIRECTED. A VOID DISRUPTING CRITICAL 24-
HOUR SERVICES SUCH AS FAX MACHINES AND ON-LINE DA TA 
PROCESSING, COMPUTING, TRANSMITTING, AND RECEIVING 
EQUIPMENT. 

3. AFTER CIRCUIT CHANGES, RECHECK LOADS DURING NORMAL 
LOAD PERIOD. RECORD ALL LOAD READINGS BEFORE AND 
AFTER CHANGES AND SUBMIT TEST RECORDS. 

4. TOLERANCE: DIFFERENCE EXCEEDING 20 PERCENT BETWEEN 
PHASE LOADS, WITHIN A PANELBOARD, IS NOT ACCEPTABLE. 
REBALANCE AND RECHECK AS NECESSARY TO MEET THIS 
MINIMUM REQUIREMENT. 

3. 06 PROTECTION 
TEMPORAR Y HEA TING: APPL Y TEMPORARY HEA T TO MAINTAIN TEMPERA TURE 
ACCORDING TO MANUFACTURER 'S WRITTEN INSTRUCTIONS. 

PART 4 - METHOD OF PA YMENT AND ITEMS 

4. 01 METHOD OF PA YMENT AND ITEMS 
A. PA YMENT FOR ITEMS SHALL BE MADE AT THE CONTRACT UNIT 

PRICE, INCLUDING BUT NOT LIMITED TO ALL WORI( LABOR, 
EQUIPMEN0 AND MA TERIALS NECESSAR Y  THEREFORE OR 
INCIDENTAL THERETO, AS FOLLOWS: 

ITEM NO. 
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ITEM 690 - SPECIAL - MISC. : ENCLOSED MOTOR CONTROLLERS 

PART 1 - GENERAL 

1. 1 RELA TED DOCUMENTS 
A. DRA WINGS AND GENERAL PRO VISIONS OF THE CONTRACT, 

INCLUDING GENERAL AND SUPPLEMENTARY CONDITIONS AND 
DIVISION 01 SPEC/FICA TION SECTIONS, APPL Y TO THIS SECTION. 

1.2 SUMMARY 
A. SECTION INCLUDES THE FOLLOWING ENCLOSED CONTROLLERS 

RA TED 600 V AND LESS: 
1 .  FULL- VOL TAGE MAGNETIC. 
2. REDUCED- VOL TA GE SOLID STA TE. 
3. MUL TISPEED. 

1.3 DEFINmONS 
A. CPT: CONTROL POWER TRANSFORMER. 
B. MCCB: MOLDED-CASE CIRCUIT BREAKER. 
C. MCP: MOTOR CIRCUIT PROTECTOR. 
D. N. C. :  NORMALL Y CLOSED. 
E. N. 0. : NORMALL Y OPEN. 
F. OCPD: OVERCURRENT PROTECTIVE DEVICE. 
G. SCR: SILICON-CONTROLLED RECTIFIER. 
H. ST: SPEED TRANSMITTER 
I. 55: SPEED SWITCH 

1.4 
A. 

1.5 
A. 

B. 

1. 6 
A. 

PERFORMANCE REQUIREMENTS 
SEISMIC PERFORMANCE: ENCLOSED CONTROLLERS SHALL 
WITHSTAND THE EFFECTS OF EARTHQUAKE MOTIONS DETERMINED 
ACCORDING TO THE INTERNA TIONAL BUILDING CODE AND SHALL BE 
EVALUA TED BY THE INTERNA TIONAL CODE COUNCIL-EVALUA TION 
SER VICE (ICC-ES) OR ANOTHER AGENCY ACCEPTABLE TO 
A UTHORITIES HA VING JURISDICTION. 
1 .  THE TERM "WITHSTAND" MEANS "THE UNIT WILL REMAIN IN 

PLACE WITHOUT SEPARA TION OF ANY PARTS FROM THE DEVICE 
WHEN SUBJECTED TO THE SEISMIC FORCES SPECIFIED AND 
THE UNIT WILL BE FULL Y OPERA TIONAL AFTER THE SEISMIC 
EVENT. " 

ACTION SUBMITTALS 
PRODUCT DA TA :  FOR EACH TYPE OF ENCLOSED CONTROLLER. 
INCLUDE MANUFACTURER 'S TECHNICAL DA TA ON FEA TURES, 
PERFORMANC� ELECTRICAL CHARACTERISTICS, RA TINGS, WEIGHT, 
AND ENCLOSURE TYPES AND FINISHES. 
SHOP ORA WINGS: FOR EACH ENCLOSED CONTROLLER. INCLUDE 
DIMENSIONED PLANS, ELEVA TIONS, SECTIONS, DETAILS, AND 
REQUIRED CLEARANCES AND SER VICE SPACES AROUND CONTROLLER 
ENCLOSURES. 
1 .  SHOW TABULA TIONS OF THE FOLLOWING: 

a. EACH INSTALLED UNIT'S TYPE AND DETAILS. 
b. FACTOR Y-INSTALLED DEVICES. 
c. NAMEPLA TE LEGENDS. 
d. SHORT-CIRCUIT CURRENT RA TING OF INTEGRA TED UNIT. 
e. FEA TURES, CHARACTERISTICS, RA TINGS, AND FACTORY 

SETTINGS OF INDIVIDUAL OCPDS IN COMBINA TION 
CONTROLLERS. 

2. WIRING DIAGRAMS: FOR POWER, SIGNAL, AND CONTROL 
WIRING. 

INFORMA TIONAL SUBMITTALS 
QUALIFICA TION DA TA:  TESTING AGENCY SHALL BE A MEMBER 
COMPANY OF NETA OR AN NR TL AS APPROPRIA TE. TESTING AGENCY'S 

FIELD SUPER VISOR SHALL BE CURRENTL Y CERTIFIED BY NETA TO 
SUPER VISE ON-SITE TESTING. 

B. SEISMIC QUAL/FICA TION CERTIFICA TES: FOR ENCLOSED 
CONTROLLERS, ACCESSORIES, AND COMPONENTS, FROM 
MANUFACTURER. 
1 .  BASIS FOR CERTIFICA TION: INDICA TE WHETHER WITHSTAND 

CER TIFICA TION IS BASED ON ACTUAL TEST OF ASSEMBLED 
COMPONENTS OR ON CAL CULA TION. 

2. DIMENSIONED OUTLINE ORA WINGS OF EQUIPMENT UNIT.· 
IDENTIFY CENTER OF GRA VITY AND LOCA TE AND DESCRIBE 
MOUNTING AND ANCHORAGE PROVISIONS. 

3. DETAILED DESCRIPTION OF EQUIPMENT ANCHORAGE DEVICES 
ON WHICH THE CER TIFICA TION IS BASED AND THEIR 
INSTALLA TION REQUIREMENTS. 

C. FIELD QUALITY-CONTROL REPORTS. 
1 .  TEST PROCEDURES USED, SEE TESTING SECTION. 
2. TEST RESUL TS THA T COMPL Y WITH REQUIREMENTS. 
3. RESUL TS OF FAILED TESTS AND CORRECTIVE ACTION TAKEN 

TO ACHIEVE TEST RESUL TS THA T COMPL Y WITH 
REQUIREMENTS. 

D. LOAD-CURRENT AND LIST OF SETTINGS OF ADJUSTABLE OVERLOAD 
RELA YS: COMPILE AFTER MOTORS HA VE BEEN INSTALLED, AND 
ARRANGE TO DEMONSTRA TE THA T SWITCH SETTINGS FOR MOTOR 
RUNNING OVERLOAD PROTECTION SUIT ACTUAL MOTORS TO BE 
PROTECTED. 

E. MANUFACTURER 'S FIELD SERVICE REPORT. 

1. 7 CLOSEOUT SUBMITTALS 
A.  OPERA TION AND MAINTENANCE DA TA :  FOR ENCLOSED CONTROLLERS 

TO INCLUDE IN EMERGENCY, OPERA TION, AND MAINTENANCE 
MANUALS. MANUALS SHALL INCLUDE THE FOLLOWING AS A 
MINIMUM: 
1 .  ROUTINE MAINTENANCE REQUIREMENTS FOR ENCLOSED 

CONTROLLERS AND INSTALLED COMPONENTS. 
2. MANUFACTURER'S WRITTEN INSTRUCTIONS FOR TESTING AND 

ADJUSTING CIRCUIT BREAKER AND MCP TRIP SETTINGS. 
3. MANUFACTURER 'S WRITTEN INSTRUCTIONS FOR SETTING 

FIELD-ADJUSTABLE OVERLOAD RELA YS. 
4. MANUFACTURER'S WRITTEN INSTRUCTIONS FOR TESTING, 

ADJUSTING, AND REPROGRAMMING REDUCED- VOLTAGE SOLID
STA TE CONTROLLERS. 

1. 8 MA TERIALS MAINTENANCE SUBMITTALS 
A. FURNISH EXTRA MA TERIALS THA T MA TCH PRODUCTS INSTALLED AND 

THA T ARE PACKAGED WITH PROTECTIVE COVERING FOR STORAGE 
AND IDENTIFIED WITH LABELS DESCRIBING CONTENTS. 
1 .  CONTROL POWER FUSES: EQUAL TO 10 PERCENT OF QUANTITY 

INSTALLED FOR EACH SIZE AND TYP� BUT NO FEWER THAN 
SIX OF EACH SIZE AND TYPE. 

2. INDICA TING LIGHTS: THREE OF EA CH TYPE AND COLOR 
INSTALLED. 

3. A UXILIAR Y CONTACTS: FURNISH TWO SPARE(S) FOR EACH 
SIZE AND TYPE OF MAGNETIC CONTROLLER INSTALLED. 

4. POWER CONTA CTS: FURNISH THREE SPARES FOR EACH SIZE 
AND TYPE OF MAGNETIC CONTACTOR INSTALLED. 

1. 9 QUALITY ASSURANCE 
A. TESTING AGENCY QUALIFICA TIONS: MEMBER COMPANY OF NETA OR 

AN NRTL. 
1 .  TESTING AGENCY'S FIELD SUPERVISOR: CURRENTL Y CERTIFIED 

BY NETA TO SUPER VISE ON-SITE TESTING. 

B. 

c. 

1.10 
A. 

B. 

1.11 
A. 

ELECTRICAL COMPONENTS, DEVICES, AND ACCESSORIES: LISTED 
AND LABELED AS DEFINED IN NFPA 70, BY A QUALIFIED TESTING 
AGENCY, AND MARKED FOR INTENDED LOCA TION AND APPLICA TION. 
COMPL Y WITH NFPA 70. 

DELIVER Y, STORAGE, AND HANDLING 
STORE ENCLOSED CONTROLLERS INDOORS IN CLEAN, DR Y SPACE 
WITH UNIFORM TEMPERA TURE TO PREVENT CONDENSA TION. 
PROTECT ENCLOSED CONTROLLERS FROM EXPOSURE TO DIRT, 
FUMES, WA TER, CORROSIVE SUBSTANCES, AND PHYSICAL DAMAGE. 
IF STORED IN AREAS SUBJECT TO WEA THER DAMAG� CO VER 
ENCLOSED CONTROLLERS TO PROTECT THEM FROM WEA THER, DIRT, 
DUST, CORROSIVE SUBSTANCES, AND PHYSICAL DAMAGE. REMOVE 
LOOSE PACKING AND FLAMMABLE MA TERIALS FROM INSIDE 
CONTROLLERS; INSTALL TEMPORARY ELECTRIC HEA TING, WITH A T  
LEAST 250 W PER CONTROLLER. 

PROJECT CONDITIONS 
ENVIRONMENTAL UMITA TIONS: RA TE EQUIPMENT FOR CONTINUOUS 
OPERA TION UNDER THE FOLLOWING CONDITIONS UNLESS 
OTHERWISE INDICA TED: 
1 .  AMBIENT TEMPERA TURE: NOT LESS THAN MINUS 22 DEG F 

(MINUS 30 DEG C) AND NOT EXCEEDING 104 DEG F (40 
DEG C). 

2. AL TITUDE: NOT EXCEEDING 6600 FEET (2010 M). 

1.12 COORDINA TION 
A.  COORDINA TE LA YOUT AND INSTALLA TION OF ENCLOSED 

CONTROLLERS WITH OTHER CONSTRUCTION INCLUDING CONDUIT, 
PIPING, EQUIPMENT, AND ADJACENT SURFACES. MAINTAIN REQUIRED 
WORKSPACE CLEARANCES AND REQUIRED CLEARANCES FOR 
EQUIPMENT ACCESS DOORS AND PANELS. 

B. COORDINA TE SIZES AND LOCA TIONS OF CONCRETE BASES WITH 
ACTUAL EQUIPMENT PROVIDED. CAST ANCHOR-BOL T INSERTS INTO 
BASES. CONCRET� REINFORCEMENT, AND FORMWORK 
REQUIREMENTS ARE SPECIFIED WITH CONCRETE. 

PART 2 - PRODUCTS 

2. 1 FULL- VOLTAGE CONTROLLERS 
A. GENERAL REQUIREMENTS FOR FULL- VOL TAGE CONTROLLERS: 

COMPL Y WITH NEMA ICS 2, GENERAL PURPOS� CLASS A. 
B. MAGNETIC CONTROLLERS: FULL VOL TAG� ACROSS THE LINE, 

ELECTRICALL Y HELD. 
1. BASIS-OF-DESIGN PRODUCT: SUBJECT TO COMPLIANCE WITH 

REQUIREMENTS, PROVIDE PRODUCT INDICA TED ON DRA WINGS 
OR COMPARABLE PRODUCT BY ONE OF THE FOLLOWING: 
a. EA TON ELECTRICAL INC.; CUTLER-HAMMER BUSINESS 

UNIT. 
b. GENERAL ELECTRIC COMPANY; GE CONSUMER & 

INDUSTRIAL - ELECTRICAL DISTRIBUTION. 
c. ROCKWELL A UTOMA TION, INC.; ALLEN-BRADLEY BRAND. 
d. SIEMENS ENERGY & AUTOMA TION, INC. 
e. SQUARE D; A BRAND OF SCHNEIDER ELECTRIC. 
f. OR APPRO VED EQUAL 

2. CONFIGURA TION: REVERSING AND HIGH/LOW SPEED 
3. CONTACTOR COILS: PRESSURE-ENCAPSULA TED TYPE WITH 

COIL TRANSIENT SUPPRESSORS. 
a. OPERA TING VOL TAGE: DEPENDING ON CONTACTOR NEMA 

SIZE AND LINE- VOL TAGE RA TING, MANUFACTURER 'S 
STANDARD MA TCHING CONTROL POWER OR LINE 
VOL TAGE 
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4. POWER CONTACTS: TOTALL Y ENCLOSED/ DOUBLE-BREAI( 
SIL VER-CADMIUM OXIDE; ASSEMBLED TO ALLOW INSPECTION 
AND REPLACEMENT WITHOUT DISTURBING LINE OR LOAD 
WIRING. 

5. CONTROL CIRCUITS: 120- VAC OBTAINED FROM INTEGRAL 
CP� WITH PRIMARY AND SECONDAR Y  FUSES/ WITH CONTROL 
POWER SOURCE OF SUFFICIENT CAPACITY TO OPERA TE 
INTEGRAL DEVICES AND REMOTEL Y LOCA TED PILO� 
INDICA TING, AND CONTROL DEVICES. 
a. CPT SPARE CAPACITY: 500 VA. 

6. SOLID-STA TE OVERLOAD RELA Y: 
a. SWITCH OR DIAL SELECTABLE FOR MOTOR RUNNING 

OVERLOAD PROTECTION. 
b. SENSORS IN EACH PHASE. 
c. CLASS 1 0/20 SELECTABLE TRIPPING CHARACTERISTIC 

SELECTED TO PROTECT MOTOR AGAINST VOL TAG£ AND 
CURRENT UNBALANCE AND SINGLE PHASING. 

7. 2 N. C. AND 2 N. O. ISOLA TED OVERLOAD ALARM CONTACT. 
B. EXTERNAL OVERLOAD RESET PUSH BUTTON. 
COMBINA TION MAGNETIC CONTROLLER: FACTOR Y-ASSEMBLED 
COMBINA TION OF MAGNETIC CONTROLLER/ OCPD/ AND 
DISCONNECTING MEANS. 
1. BASIS-OF-DESIGN PRODUCT: SUBJECT TO COMPLIANCE WITH 

REQUIREMENTS/ PROVIDE PRODUCT INDICA TED ON DRA WINGS 
OR COMPARABLE PRODUCT BY ONE OF THE FOLLOWING: 
a. EA TON ELECTRICAL INC. ; CUTLER-HAMMER BUSINESS 

UNIT. 
b. GENERAL ELECTRIC COMPANY; GE CONSUMER & 

INDUSTRIAL - ELECTRICAL DISTRIBUTION. 
c. ROCKWELL AUTOMA TION/ INC.; ALLEN-BRADLEY BRAND. 
d. SIEMENS ENERGY & A UTOMA TION/ INC. 
e. SQUARE D; A BRAND OF SCHNEIDER ELECTRIC. 
f. OR APPROVED EQUAL 

2. MCP DISCONNECTING MEANS: 
a. UL 489/ NEMA AB 1/ AND NEMA AB 3/ WITH 

INTERRUPTING CAPACITY TO COMPL Y WITH A VAILABLE 
FAUL T CURRENTS/ INSTANTANEOUS-ONL Y CIRCUIT 
BREAKER WITH FRONT-MOUNTED/ FIELD-ADJUSTABL� 
SHORT-CIRCUIT TRIP COORD INA TED WITH MOTOR 
LOCKED-ROTOR AMPERES. 

b. LOCKABLE HANDLE: ACCEPTS THREE PADLOCKS AND 
INTERLOCKS WITH COVER IN CLOSED POSITION. 

c. AUXILIARY CONTACTS I� II AND "B " ARRANGED TO 
AC71VA TE WITH MCP HANDLE. 

d. 1N. C. 1N. O  ALARM CONTACT THA T OPERA TES ONL Y WHEN 
MCP HAS TRIPPED. 

REDUCED- VOL TAGE SOLID-STATE CONTROLLERS 
GENERAL REQUIREMENTS FOR REDUCED- VOL TAGE SOLID-STA TE 
CONTROLLERS: COMPL Y WITH UL 508. 
REDUCED- VOL TAGE SOLID-STA TE CONTROLLERS: AN INTEGRA TED 
UNIT WITH POWER SCRS/ HEA T SIN!( MICROPROCESSOR LOGIC 
BOARD/ DOOR-MOUNTED DIGITAL DISPLA Y AND KEYPAD/ BYPASS 
CONTACTOR/ AND OVERLOAD RELA Y; SUITABLE FOR USE WITH 
NEMA MG 1/ DESIGN B/ POL YPHAS� MEDIUM INDUCTION MOTORS. 
1 .  BASIS-OF-DESIGN PRODUCT: SUBJECT TO COMPLIANCE WITH 

REQUIREMENTS/ PROVIDE PRODUCT INDICA TED ON DRA WINGS 
OR COMPARABLE PRODUCT BY ONE OF THE FOLLOWING: 
a. EA TON ELECTRICAL INC.; CUTLER-HAMMER BUSINESS 

UNIT. 
b. GENERAL ELECTRIC COMPANY; GE CONSUMER & 

INDUSTRIAL - ELECTRICAL DISTRIBUTION. 
c. ROCKWELL A UTOMA TION/ INC.; ALLEN-BRADLEY BRAND. 

d. SIEMENS ENERGY & A UTOMA TION/ INC. 
e. SQUARE D; A BRAND OF SCHNEIDER ELECTRIC. 
f. OR APPROVED EQUAL 

2. CONFIGURA TION: STANDARD DUTY; NONREVERSIBLE. 
3. STARTING MODE: FIELD SELECTABLE. 
4. STOPPING MODE: FIELD SELECTABLE. 
5. SHORTING (BYPASS) CONTACTOR: OPERA TES A UTOMA TICALL Y 

WHEN FULL VOL TAGE IS APPLIED TO MOTOR/ AND BYPASSES 
THE SCRS. SOLID-STA TE CONTROLLER PROTECTIVE FEA TURES 
SHALL REMAIN ACTIVE WHEN THE SHORTING CONTACTOR IS IN 
THE BYPASS MODE. 

6. SHORTING CONTACTOR COILS: PRESSURE-EN CAPSULA TED 
TYPE; MANUFA CTURER 'S STANDARD OPERA TING VOL TAG� 
MA TCHING CONTROL POWER OR LINE VOL TAGE/ DEPENDING 
ON CONTACTOR SIZE AND LINE- VOL TAGE RA TING. PROVIDE 
COIL TRANSIENT SUPPRESSORS. 

7. LOGIC BOARD: IDENTICAL FOR ALL AMPERE RATINGS AND 
VOL TAGE CLASSES/ WITH ENVIRONMENTAL PROTECTIVE 
COA TING. 

8. CONTROL CIRCUITS: 120- VAC/· OBTAINED FROM INTEGRAL 
CPT; WITH PRIMAR Y AND SECONDAR Y  FUS£5_ WITH CONTROL 
POWER SOURCE OF SUFFICIENT CAPACITY TO OPERA TE 
INTEGRAL DEVICES AND REMOTEL Y LOCA TED PILO� 
INDICA TING/ AND CONTROL DEVICES. 
a. CPT SPARE CAPACITY: 500 VA. 

9. ADJUSTABLE A CCELERA TION-RA TE CONTROL USING VOL TAGE 
OR CURRENT RAMP/ AND ADJUSTABLE STARTING TORQUE 
CONTROL WITH UP TO 400 PERCENT CURRENT LIMITA TION FOR 
20 SECONDS. 

1 0. SCR BRIDGE SHALL CONSIST OF A T  LEAST TWO SCRS PER 
PHAS� PROVIDING STABLE AND SMOOTH ACCELERA TION 
WITHOUT EXTERNAL FEEDBACK FROM THE MOTOR OR DRIVEN 
EQUIPMENT. 

11 .  KEYPAD/ FRONT ACCESSIBLE; FOR PROGRAMMING THE 
CONTROLLER PARAMETER5_ FUNCTIONS/ AND FEA TURES; 
SHALL BE MANUFACTURER 'S STANDARD AND INCLUDE NOT 
LESS THAN THE FOLLOWING FUNCTIONS: 
a. ADJUSTING MOTOR FULL-LOAD AMPERES/ AS A 

PERCENTAGE OF THE CONTROLLER 'S RA TING. 
b. ADJUSTING CURRENT LIMITA TION ON STARTING, AS A 

PERCENTAGE OF THE MOTOR FULL -LOAD CURRENT 
RA TING. 

c. ADJUSTING LINEAR ACCELERA TION AND DECELERA TION 
RAMPS/ IN SECONDS. 

d. INITIAL TORQU� AS A PERCENTAGE OF THE NOMINAL 
MOTOR TORQUE. 

e. ADJUSTING TORQUE LIM!� AS A PERCENTAGE OF THE 
NOMINAL MOTOR TORQUE. 

f. ADJUSTING MAXIMUM START TIM� IN SECONDS. 

g. ADJUSTING VOL TAGE BOOST; AS A PERCENTAGE OF THE 
NOMINAL SUPPL Y VOL TAG£. 

h. SELECTING STOPPING MOD� AND ADJUSTING 
PARAMETERS. 

i. SELECTING MOTOR THERMAL OVERLOAD PROTECTION 
CLASS BETWEEN 5 AND 30. 

j. ACTIVA TING AND DE-ACTIVA TING PROTECTION MODES. 
k. SELECTING OR ACTIVA TING COMMUNICA TION MODES. 

12. DIGITAL DISPLA Y, FRONT ACCESSIBLE; FOR SHOWING MOTOR/ 
CONTROLLER/ AND FAUL T STA TUS; SHALL BE MANUFACTURER 'S 
STANDARD AND INCLUDE NOT LESS THAN THE FOLLOWING: 
a. CONTROLLER CONDITION: READY, STARTING/ RUNNING/ 

STOPPING. 

2.3 
A. 

B. 

b. MOTOR CONDITION: AMPERES/ VOL TAG� POWER 
FACTOR/ POWER/ AND THERMAL STA TE. 

c. FAULT CONDITIONS: CONTROLLER THERMAL FAUL � 
MOTOR OVERLOAD ALARM AND TRIP/ MOTOR 
UNDERLOAD/ OVERCURRENT; SHORTED SCRS/ LINE OR 
PHASE LOSS/ PHASE REVERSAL/ AND LINE FREQUENCY 
OVER OR UNDER NORMAL 

13. CONTROLLER DIAGNOSTICS AND PROTECTION: 
a. MICROPROCESSOR-BASED THERMAL PROTECTION 

SYSTEM FOR MONITORING SCR AND MOTOR THERMAL 
CHARACTERISTICS/ AND PROVIDING CONTROLLER OVER
TEMPERA TURE AND MOTOR-OVERLOAD ALARM AND TRIP; 
SETTINGS SELECTABLE VIA THE KEYPAD. 

b. PROTECTION FROM LINE-SIDE REVERSE PHASING; LINE
SIDE AND MOTOR-SIDE PHASE LOSS; MOTOR JAM/ 
STALL/ AND UNDER LOAD CONDITIONS; AND LINE 
FREQUENCY OVER OR UNDER NORMAL 

c. SHUNT TRIP THA T OPENS THE DISCONNECTING MEANS 
WHEN THE CONTROLLER DIAGNOSTICS DETECT A 
FAUL TED SOLID-STA TE COMPONENT. 

14. REMOTE OUTPUT FEA TURES: 
a. ALL OUTPUTS PREWIRED TO TERMINAL BLOCKS. 
b. FORM C STA TUS CONTACTS THA T CHANGE STA TE WHEN 

CONTROLLER IS RUNNING. 
c. FORM C ALARM CONTACTS THA T CHANGE STA TE WHEN A 

FAUL T CONDITION OCCURS. 
15. OPTIONAL FEA TURES: 

a. ADDI710NAL FIELD-ASSIGNABLE FORM C CONTACTs_ AS 
INDICA TED/ FOR ALARM OUTPUTS. 

b. FULL- VOL TAGE BYPASS CONTACTOR OPERA TING 
A UTOMA TICALL Y. POWER CONTACTS SHALL BE TOTALL Y 
ENCLOSED/ DOUBLE BREAI( AND SIL VER-CADMIUM 
OXIDE; AND ASSEMBLED TO ALLOW INSPECTION AND 
REPLACEMENT WITHOUT DISTURBING LINE OR LOAD 
WIRING. 

c. SOLID-STA TE 0 VERLOAD RELA Y: 
1) SWITCH OR DIAL SELECTABLE FOR MOTOR 

RUNNING OVERLOAD PROTECTION. 
2) SENSORS IN EACH PHASE. 
3) CLASS 1 0/20 SELECTABLE TRIPPING 

CHARACTERISTIC SELECTED TO PROTECT MOTOR 
AGAINST VOL TAGE AND CURRENT UNBALANCE AND 
SINGLE PHASING. 

4) CLASS II GROUND-FAUL T  PROTECTION/ WITH 
START AND RUN DELA YS TO PREVENT NUISANCE 
TRIP ON STARTING. 

d. 2 N. C. AND 2 N. D./ ISOLA TED OVERLOAD ALARM 
CONTACT. 

e. EXTERNAL OVERLOAD RESET PUSH BUTTON. 

MUL TISPEED MAGNETIC CONTROLLERS 
GENERAL REQUIREMENTS FOR MUL TISPEED MAGNETIC 
CONTROLLERS: COMPL Y WITH NEMA ICS 2/ GENERAL PURPOSE, 
CLASS A.  
MUL TISPEED AND FORWARD/REVERSE MAGNETIC CONTROLLERS: 
TWO SPEED/ FOREWARD/REVERS� FULL VOL TA G� A CROSS THE 
LIN� ELECTRICALL Y HELD. 
1. BASIS-OF-DESIGN PRODUCT: SUBJECT TO COMPLIANCE WITH 

REQUIREMENTS/ PROVIDE PRODUCT INDICA TED ON DRA WINGS 
OR COMPARABLE PRODUCT BY ONE OF THE FOLLOWING: 
a. EA TON ELECTRICAL INC.; CUTLER-HAMMER BUSINESS 

UNIT. 
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b. GENERAL ELECTRIC COMPANY; GE CONSUMER & 
INDUSTRIAL - ELECTRICAL DISTRIBUTION. 

c. ROCKWELL AUTOMA TION, INC.; ALLEN-BRADLEY BRAND. 
d. SIEMENS ENERGY & A UTOMA TION, INC. 
e. SQUARE D; A BRAND OF SCHNEIDER ELECTRIC. 
f. OR APPROVED EQUAL. 

2. CONFIGURA TION: REVERSING, 2 SPEEDCONSEQUENT POLE 
SINGLE WINDING. 

3. CONTACTOR COILS: PRESSURE-ENCAPSULA TED TYPE WITH 
COIL TRANSIENT SUPPRESSORS. 
a. OPERA TING VOL TAGE: DEPENDING ON CONTACTOR NEMA 

SIZE AND LINE- VOL TAGE RA TING, MANUFACTURER 'S 
STANDARD MA TCHING CONTROL POWER OR LINE 
VOL TAGE. 

4. POWER CONTACTS: TOTALL Y ENCLOSED, DOUBLE BREAK, 
SIL VER-CADMIUM OXIDE; ASSEMBLED TO ALLOW INSPECTION 
AND REPLACEMENT WITHOUT DISTURBING LINE OR LOAD 
WIRING. 

5. CONTROL CIRCUITS: 120- V A �· OBTAINED FROM INTEGRAL 
CPT_ WITH PRIMARY AND SECONDAR Y  FUSE5_ WITH CONTROL 
POWER SOURCE OF SUFFICIENT CAPACITY TO OPERA TE 
INTEGRAL DEVICES AND REMOTEL Y LOCA TED PILOT, 
INDICA TING, AND CONTROL DEVICES. 
a. CPT SPARE CAPACITY: 500 VA. 

6. COMPELLING RELA YS SHALL ENSURE THA T MOTOR WILL START 
ONL Y AT LOW SPEED. 

7. SPEED TRANSMITTER AND SWITCHES SHALL ENSURE MOTOR 
SPEED AND DIRECTION CAN ONL Y BE CHANGED AFTER MOTOR 
HAS COME TO A COMPLETE STOP. 

8. ANT/PLUGGING TIMER RELA YS SHALL ENSURE A TIME DELA Y 
WHEN TRANSFERRING FROM FORWARD TO REVERSE AND LOW 
AND HIGH SPEED AND BA CK. 

9. SOLJD-STA TE OVERLOAD RELA Y: 
a. SWITCH OR DIAL SELECTABLE FOR MOTOR RUNNING 

OVERLOAD PROTECTION. 
b. SENSORS IN EACH PHASE. 
c. CLASS 10/20 SELECTABLE TRIPPING CHARACTERISTIC 

SELECTED TO PROTECT MOTOR AGAINST VOL TAGE AND 
CURRENT UNBALANCE AND SINGLE PHASING. 

d. CLASS II GROUND-FAUL T  PROTECTION, WITH START AND 
RUN DELA YS TO PREVENT NUISANCE TRIP ON STAR TING. 

1 0. 2 N. C. AND 2 N.O., ISOLA TED OVERLOAD ALARM CONTA CT.  
11.  EXTERNAL OVERLOAD RESET PUSH BUTTON. 
COMBINA TION MUL TISPEED MAGNETIC CONTROLLER: FACTOR Y
ASSEMBLED COMBINA TION OF REDUCED- VOL TA GE MAGNETIC 
CONTROLLER, OCPD, AND DISCONNECTING MEANS. 
1 .  BASIS-OF-DESIGN PRODUCT: SUBJECT TO COMPLIANCE WITH 

REQUIREMENTS, PROVIDE PRODUCT INDICA TED ON DRA WINGS 
OR COMPARABLE PRODUCT BY ONE OF THE FOLLOWING: 
a. EA TON ELECTRICAL INC. ; CUTLER-HAMMER BUSINESS 

UNIT. 
b. GENERAL ELECTRIC COMPANY; GE CONSUMER & 

INDUSTRIAL - ELECTRICAL DISTRIBUTION. 
c. ROCKWELL A UTOMA TION, INC.; ALLEN-BRADLEY BRAND. 
d. SIEMENS ENERGY & AUTOMA TION, INC. 
e. SQUARE D; A BRAND OF SCHNEIDER ELECTRIC. 
f. OR APPROVED EQUAL. 

2. MCP DISCONNECTING MEANS: 
a. UL 489, NEMA AB 1, AND NEMA AB 3, WITH 

INTERRUPTING CAPACITY TO COMPL Y WITH A VAILABLE 
FAUL T CURRENTS, INSTANTANEOUS-ONL Y CIRCUIT 
BREAKER WITH FRONT-MOUNTED, FIELD-ADJUSTABLE, 

SHOR T-CIRCUIT TRIP COORDINA TED WITH MOTOR 
LOCKED-ROTOR AMPERES. 

b. LOCKABLE HANDLE: ACCEPTS THREE PADLOCKS AND 
INTERLOCKS WITH COVER IN CLOSED POSITION. 

c. TWO MCPS ARE REQUIRED ONE FOR EACH HP RA TING. 
d. A UXILIARY CONTA CTS I� II AND 11B11 ARRANGED TO 

ACTIVA TE WITH MCP HANDLE. 
e. N. C. ALARM CONTACT THA T OPERA TES ONL Y WHEN MCP 

HAS TRIPPED. 

2. 4 ENCLOSURES 
A. ENCLOSED CONTROLLERS: NEMA ICS 6, TO COMPL Y WITH 

ENVIRONMENTAL CONDITIONS A T  INSTALLED LOCA TION. 
1 .  INDOOR LOCA TIONS SUBJECT TO DUST, FALLING DIRT, AND 

DRIPPING NONCORROSIVE LIQUIDS: TYPE 12. 

2. 5 A CCESSORIES 
A. GENERAL REQUIREMENTS FOR CONTROL CIRCUIT AND PILOT 

DEVICES: NEMA ICS 5; FACTORY INSTALLED IN CONTROLLER 
ENCLOSURE COVER UNLESS OTHERWISE INDICA TED. 
1 .  PUSH BUTTONS, PILOT LIGHTS, AND SELECTOR SWITCHES: 

STANDARD-DUTY, OIL TIGHT TYPE. 
a. PUSH BUTTONS: SHROUDED TYPES; MAINTAINED AS 

INDICA TED. 
b. PILOT LIGHTS: LED OR NEON TYPES; COLORS AS 

INDICA TED; PUSH TO TEST. 
c. SELECTOR SWITCHES: ROTAR Y TYPE. 

2. ELAPSED TIME METERS: HEA VY DUTY WITH DIGITAL READOUT 
IN HOURS; NONRESETTABLE. 

B. 1 N. C. AND 1 N. O. AUXILIARY CONTACT(S). 
C. CONTROL RELA YS: A UXILIARY AND ADJUSTABLE SOLID-STA TE TIME

DELA Y RELA YS. 
D. SPARE CONTROL WIRING TERMINAL BLOCKS, QUANTITY AS 

INDICA TED; WIRED. 

PART 3 - EXECUTION 

3. 1 EXAM INA 710N 
A. EXAMINE AREAS AND SURFACES TO RECEIVE ENCLOSED 

CONTROLLERS, WITH INSTALLER PRESENT, FOR COMPLIANCE WITH 
REQUIREMENTS AND OTHER CONDITIONS AFFECTING PERFORMANCE 
OF THE WORK. 

B. EXAMINE ENCLOSED CONTROLLERS BEFORE INSTALLA TION. REJECT 
ENCLOSED CONTROLLERS THA T ARE WET, MOISTURE DAMAGED, OR 
MOLD DAMAGED. 

C. PROCEED WITH INSTALLA TION ONL Y AFTER UNSA TISFACTORY 
CONDITIONS HA VE BEEN CORRECTED. 

3.2 INSTALLA TION 
A.  FLOOR-MOUNTED CONTROLLERS: INSTALL ENCLOSED CONTROLLERS 

ON 4-JNCH (100-MM) NOMINAL-THICKNESS CONCRETE BASE. COMPL Y 
WITH REQUIREMENTS FOR CONCRETE BASE SPECIFIED ON 
DRA WINGS. 
1 .  INSTALL DOWEL RODS TO CONNECT CONCRETE BASE TO 

CONCRETE FLOOR. UNLESS OTHER WISE INDICA TED, INSTALL 
DOWEL RODS ON 18-JNCH (450-MM) CENTERS AROUND THE 
FULL PERIMETER OF CONCRETE BASE. 

2. FOR SUPPORTED EQUIPMENT_ INSTALL EPOXY-COA TED ANCHOR 
BOL TS THA T EXTEND THROUGH CONCRETE BASE AND ANCHOR 
INTO STRUCTURAL CONCRETE FLOOR. 

3. PLACE AND SECURE ANCHORAGE DEVICES. USE SETTING 
DRA WINGS, TEMPLA TES, DIA GRAMS, INSTRUwiONS, AND 
DIRECTIONS FURNISHED WITH ITEMS TO BE EMBEDDED. 

B. 

c. 

3.3 
A. 

3.4 
A. 

B. 

3.5 
A. 

B. 

4. INSTALL ANCHOR BOL TS TO ELEVA TIONS REQUIRED FOR 
PROPER A TTACHMENT TO SUPPORTED EQUIPMENT. 

TEMPORARY LIFTING PROVISIONS: REMOVE TEMPORARY LIFTING 
EYES, CHANNELS, AND BRACKETS AND TEMPORAR Y  BLOCKING OF 
MOVING PAR TS FROM ENCLOSURES AND COMPONENTS. 
INSTALL FUSES IN CONTROL CIRCUITS IF NOT FA CTORY INSTALLED 
COMPL Y WITH NECA 1.  

IDENTIFICA TION 
IDENTIFY ENCLOSED CONTROLLERS, COMPONENTS, AND CONTROL 
WIRING. 
1 .  IDENTIFY FIELD-INSTALLED CONDUCTORS, INTERCONNECTING 

WIRING, AND COMPONENTS; PRO VIDE WARNING SIGNS. 
2. LABEL EACH ENCLOSURE WITH ENGRA VED NAMEPLA TE. 
3. LABEL EACH ENCLOSURE-MOUNTED CONTROL AND PILOT 

DEVICE. 

CONTROL WIRING INSTALLA 710N 
INSTALL WIRING BETWEEN ENCLOSED CONTROLLERS AND REMOTE 
DEVICES AND FACILITY1S CENTRAL CONTROL SYSTEM. BUNDLE, 
TRAIN, AND SUPPORT WIRING IN ENCLOSURES. 
CONNECT SELECTOR SWITCHES AND OTHER A UTOMA TIC-CONTROL 
SELECTION DEVICES WHERE APPLICABLE. 
1 .  CONNECT SELECTOR SWITCHES TO BYPASS ONL Y THOSE 

MANUAL- AND AUTOMA TIC-CONTROL DEVICES THA T HA VE NO 
SAFETY FUNCTIONS WHEN SWITCH IS IN MANUAL-CONTROL 
POSITION. 

2. CONNECT SELECTOR SWITCHES WITH ENCLOSED-CONTROLLER 
CIRCUIT IN BOTH MANUAL AND AUTOMA TIC POSITIONS FOR 
SAFETY- TYPE CONTROL DEVICES SUCH AS LOW- AND HIGH
PRESSURE CUTOUTS, HIGH-TEMPERA TURE CUTOUTS, AND 
MOTOR OVERLOAD PROTECTORS. 

FIELD QUALITY CONTROL 
TESTING AGENCY: ENGAGE A QUALIFIED TESTING AGENCY TO 
PERFORM TESTS AND INSPECTIONS. 
1. OBTAIN THE SER VICES OF A NETA QUALIFIED AND AN 

INDEPENDENT TESTING SERVICE FIRM NOT AFFILIA TED WITH 
THE EQUIPMENT MANUFACTURER THA T MEETS THE FEDERAL 
OSHA CRITERIA FOR ACCREDITA TION OF TESTING 
LABORA TORIES, TITLE 29, PART 1910. 7. 

2. TESTING SERVICE OR TESTING PERSONNEL MA Y BE ACCEPTED 
OR REJECTED BASED UPON, BUT NOT LIMITED TO, THE 
TESTING EQUIPMENT INTENDED TO BE USED, THE 
QUAL/FICA TIONS OF THE FIRM, AND PERSONNEL. 

TEST EQUIPMENT TRACEABILITY: 
1 .  TESTING FIRM SHALL HA VE A CALIBRA TION PROGRAM WHICH 

MAINTAINS APPLICABLE TEST INSTRUMENTA TION AND 
EQUIPMENT WITHIN RA TED ACCURACY AND WITHIN THEIR 
CALIBRA TION TIME LIMITS. 

2. EQUIPMENT AND INSTRUMENTS USED TO EVALUA TE 
ELECTRICAL PERFORMANCE SHALL BE CALI BRA TED TO A 
SECONDAR Y  STANDARD TRACEABLE TO THE NA TIONAL 
INSTITUTE OF STANDARDS AND TECHNOLOGY. 

3. ALL MA TERIALS, SUPPLIEs_ TOOLS, EQUIPMENT_ LABOR, AND 
SER VICES SHALL BE PROVIDED TO PERFORM ALL TESTS AS 
REQUIRED. SUBMIT A LIST OF INSTRUMENTS AND 
CERTIFICA TION INDICA TING THA T INSTRUMENTS THA T TO BE 
USED FOR TESTING HA VE BEEN CALI BRA TED AND THEIR 
ACCURACY CERTIFIED WITHIN A PREVIOUS PERIOD OF NOT 
MORE THAN SIX MONTH. LIST TYPES OF INSTRUMENTS TO BE 
USED, MANUFA CTURER, MODEL NUMBER, SERIAL NUMBER, 
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LA TEST DA TE OF CALIBRA TION, AND CALIBRA TION 
ORGANIZA TION. 

4. TEST EQUIPMENT OPERA TING INSTRUCTIONS AND 
PROCEDURES SHALL BE WITH THE TEST EQUIPMENT. 

5. A COPY OF TEST EQUIPMENT CALIBRA TION CER TIFICA TE MUST 
BE WITH EQUIPMENT A T  ALL TIMES TO BE A VAILABLE FOR 
INSPECTION. 

C MANUFACTURER 'S FIELD SERVICE: ENGAGE A FACTOR Y-AUTHORIZED 
SER VICE REPRESENTA TIVE TO INSPEC0 TES� AND ADJUST 
COMPONENTS, ASSEMBLIES, AND EQUIPMENT INSTALLA TIONS, 
INCLUDING CONNECTIONS. 

D. PERFORM ALL TESTS AND INSPECTIONS IN FULL COMPLIANCE WITH 
THE ELECTRICAL TESTING SECTION. 
1 .  MANUFACTURER 'S FIELD SER VICE: ENGAGE A FACTOR Y

A UTHORIZED SER VICE REPRESENTA TIVE TO INSPECT 
COMPONENTS, ASSEMBLIES, AND EQUIPMENT INSTALLA TIONS, 
INCLUDING CONNECTIONS, AND TO ASSIST IN TESTING. 

E. ACCEPTANCE TESTING PREPARA TION: 
1 .  TEST INSULA TION RESISTANCE FOR EA CH ENCLOSED 

CONTROLLER, COMPONEN� CONNECTING SUPPL Y, FEEDER, 
AND CONTROL CIRCUIT. 

2. TEST CONTINUITY OF EACH CIRCUIT. 
F. TESTS AND INSPECTIONS: 

1 .  INSPECT CONTROLLERS, WIRING, COMPONENTS, 
CONNECTIONS, AND EQUIPMENT INSTALLA TION. TEST AND 
ADJUST CONTROLLERS, COMPONENTS, AND EQUIPMENT. 

2. TEST INSULA TION RESISTANCE FOR EACH ENCLOSED
CONTROLLER ELEMEN� COMPONEN� CONNECTING MOTOR 
SUPPL Y, FEEDER, AND CONTROL CIRCUITS. 

3. TEST CONTINUITY OF EACH CIRCUIT. 
4. VERIFY THA T VOL TAGES A T  CONTROLLER LOCA TIONS ARE 

WITHIN PLUS OR MINUS 10 PERCENT OF MOTOR NAMEPLA TE 
RA TED VOL TAGES. IF OUTSIDE THIS RANGE FOR ANY MOTOR, 
NOTIFY OWNER BEFORE STARTING THE MOTOR(S). 

5. TEST EA CH MOTOR FOR PROPER PHASE ROTA TION. 
6. PERFORM EACH ELECTRICAL TEST AND VISUAL AND 

MECHANICAL INSPECTION STA TED IN NETA ACCEPTANCE 
TESTING SPECIFICA TION AND THE ELECTRICAL TESTING 
SECTION. CERTIFY COMPLIANCE WITH TEST PARAMETERS. 

7. CORRECT MALFUNCTIONING UNITS ON-SITE, WHERE POSSIBLE, 
AND RETEST TO DEMONSTRA TE COMPLIANCE; OTHERWISE, 
REPLACE WITH NEW UNITS AND RETEST. 

8. PERFORM THE FOLLOWING INFRARED (THERMOGRAPHIC) SCAN 
TESTS AND INSPECTIONS AND PREPARE REPORTS: 
a. INITIAL INFRARED SCANNING: AFTER SUBSTANTIAL 

COMPLETION, BUT NOT MORE THAN 60 DA YS AFTER 
FINAL ACCEPTANCE, PERFORM AN INFRARED SCAN OF 
EACH MUL TI-POLE ENCLOSED CONTROLLER. REMOVE 
FRONT PANELS SO JOINTS AND CONNECTIONS ARE 
ACCESSIBLE TO PORTABLE SCANNER. 

b. FOLLOW-UP INFRARED SCANNING: PERFORM AN 
ADDITIONAL FOLLOW-UP INFRARED SCAN OF EACH 
MUL TI-POLE ENCLOSED CONTROLLER 11 MONTHS AFTER 
DA TE OF SUBSTANTIAL COMPLETION. 

c. INSTRUMENTS AND EQUIPMENT.· USE AN INFRARED 
SCANNING DEVICE DESIGNED TO MEASURE 
TEMPERA TURE OR TO DETECT SIGNIFICANT DEVIA TIONS 
FROM NORMAL VALUES. PROVIDE CALIBRA TION RECORD 
FOR DEVICE. 

9. TEST AND ADJUST CONTROLS, REMOTE MONITORING, AND 
SAFETIES. REPLACE DAMAGED AND MALFUNCTIONING 
CONTROLS AND EQUIPMENT. 

G. ENCLOSED CONTROLLERS WILL BE CONSIDERED DEFECTIVE IF THEY 
DO NOT PASS TESTS AND INSPECTIONS. 

H. PREPARE TEST AND INSPECTION REPORTS INCLUDING A CERTIFIED 
REPORT THA T IDENTIFIES ENCLOSED CONTROLLERS AND THA T 
DESCRIBES SCANNING RESUL TS. INCLUDE NOTA TION OF 
DEFICIENCIES DETECTED, REMEDIAL A CTION TAKEN, AND 
OBSERVA TIONS AFTER REMEDIAL ACTION. 

3. 6 ADJUSTING 
A .  SET FIELD-ADJUSTABLE SWITCHES, AUXILIARY RELA YS, TIME-DELA Y 

RELA YS, TIMERS, AND OVERLOAD-RELA Y PICKUP AND TRIP RANGES. 
B. ADJUST OVERLOAD-RELA Y HEA TERS OR SETTINGS IF POWER FACTOR 

CORRECTION CAPACITORS ARE CONNECTED TO THE LOAD SIDE OF 
THE OVERLOAD RELA YS. 

C ADJUST THE TRIP SETTINGS OF MCPS AND THERMAL-MAGNETIC 
CIRCUIT BREAKERS WITH ADJUSTABLE INSTANTANEOUS TRIP 
ELEMENTS. INITIALL Y ADJUST TO FOUR TIMES THE MOTOR 
NAMEPLA TE FULL-LOAD AMPERE RA TINGS AND A TTEMPT TO START 
MOTORS SEVERAL TIMES, ALLOWING FOR MOTOR COOLDOWN 
BETWEEN STARTS. IF TRIPPING OCCURS ON MOTOR INRUSH, ADJUST 
SETTINGS IN INCREMENTS UNTIL MOTORS STAR T WITHOUT 
TRIPPING. DO NOT EXCEED EIGHT TIMES THE MOTOR FULL -LOAD 
AMPERES (OR 11 TIMES FOR NEMA PREMIUM EFFICIENT MOTORS IF 
REQUIRED). WHERE THESE MAXIMUM SETTINGS DO NOT ALLOW 
STARTING OF A MOTOR, NOTIFY OWNER BEFORE INCREASING 
SETTINGS. 

D. SET FIELD-ADJUSTABLE SWITCHES AND PROGRAM 
MICROPROCESSORS FOR REQUIRED START AND STOP SEQUENCES IN 
REDUCED- VOLTAGE SOLID-STA TE CONTROLLERS. 

E. SET FIELD-ADJUSTABLE CIRCUIT-BREAKER TRIP RANGES 

3. 7 PROTECTION 
A.  TEMPORARY HEA TING: APPL Y TEMPORARY HEA T TO MAINTAIN 

TEMPERA TURE ACCORDING TO MANUFACTURER 'S WRITTEN 
INSTRUCTIONS UNTIL ENCLOSED CONTROLLERS ARE READY TO BE 
ENERGIZED AND PLACED INTO SER VICE. 

B. REPLACE CONTROLLERS WHOSE INTERIORS HA VE BEEN EXPOSED TO 
WA TER OR OTHER LIQUIDS PRIOR TO SUBSTANTIAL COMPLETION. 

3. 8 DEMONSTRA TION 
A. ENGAGE A FACTOR Y-AUTHORIZED SERVICE REPRESENTA TIVE TO 

TRAIN OWNER 'S MAINTENANCE PERSONNEL TO ADJUS� OPERA TE, 
AND MAINTAIN ENCLOSED CONTROLLERS, AND TO USE AND 
REPROGRAM MICROPROCESSOR-BASED, REDUCED- VOL TA GE SOLID
STA TE CONTROLLERS. 

PART 4 - METHOD OF PA YMENT AND ITEMS 

4. 01 METHOD OF PA YMENT AND ITEMS 
A.  PA YMENT FOR ITEMS SHALL BE MADE AT THE CONTRACT UNIT PRICE, 

INCLUDING BUT NOT LIMITED TO ALL WORK, LABOR, EQUIPMEN� 
AND MA TERIALS NECESSARY THEREFORE OR INCIDENTAL THERETO, 
AS FOLLOWS: 

ITEM NO. DESCRIPTION UNIT 

SPECIAL SPECIAL - MISC : SOFT STARTERS EACH 
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ITEM 690 - SPECIAL - MISC. : UPS SYSTEMS 

PART 1 - GENERAL 

1.01 SUMMAR Y 
THIS SPECIFICA TION DESCRIBES A THREE PHASE, CONTINUOUS DUTY, SOLID 
STA TE UNINTERRUPTIBLE POWER SYSTEM (UPS). THE UPS SHALL OPERA TE IN 
CONJUNCTION WITH THE EXISTING BUILDING ELECTRICAL SYSTEM TO 
PROVIDE POWER FOR CRITICAL EQUIPMENT LOADS. THE SYSTEM SHALL 
CONSIST OF A SOLID STA TE INVERTER, RECTIFIER/BA TTERY CHARGER, A 
STORAGE BA TTERY, A STA TIC BYPASS TRANSFER SWITCH, SYNCHRONIZA TION 
CONTROL CIRCUITRY, CONNECTION CONTROL CIRCUITR Y, DISCONNECTION 
CONTROL CIRCUITR Y, SYSTEM METERING, SYSTEM STA TUS INDICA TORS, 
SYSTEM ALARM ANNUNCIA TION CIRCUITRY, ACCESSORIES AS SPECIFIED 
HEREIN AND A BYPASS SWITCH. THE SYSTEM SHALL AUTOMA TICALL Y ENSURE 
CONTINUITY OF ELECTRIC POWER WITHIN SPECIFIED TOLERANCES, WITHOUT 
INTERRUPTION, UPON FAILURE OR DETERIORA TION OF THE NORMAL POWER 
SUPPL Y. CONTINUITY OF ELECTRIC POWER TO THE LOAD SHALL BE SUPPLIED 
BY THE BA TTERIES, UP TO THE SPECIFIED MAXIMUM PROTECTION TIME OR 
UNTIL RESTORA TION OF THE NORMAL INPUT AC POWER SOURCE, WHICHEVER 
OCCURS FIRST. UPS A UTONOMY SHALL BE 90 MINUTES. 

1 .02 REFERENCE STANDARDS 
A. UL LISTED UNDER 1 778, STANDARDS FOR UNINTERRUPTIBLE 

POWER SUPPL Y EQUIPMENT 
B. UL CANADA (CUL) 
C. IEEE 587-1980/ANSI C62. 41 1 980 STANDARDS FOR SURGE 

WITHSTAND ABILITY 
D. ISO 9001 QUALITY STANDARD 
E. THE UPS SHALL BE DESIGNED IN ACCORDANCE WITH THE 

APPLICABLE SECTIONS OF THE DOCUMENTS PUBLISHED BY.· 
F. NA TIONAL FIRE PROTECTION ASSOCIA TION (NFPA}/ NA TIONAL 

ELECTRIC CODE (NEC) INCLUDING NFPA 111  
G. NA TIONAL ELECTRICAL MANUFACTURER 'S ASSOCIA TION (NEMA) 
H. OCCUPA TIONAL SAFETY & HEALTH ADMINISTRA TION (OSHA) 
I. ALL COMPONENTS SHALL BE LISTED BY UNDER WRITER 'S 

LA BORA TORIES, INC. (UL) WHENEVER SUCH LISTINGS HA VE BEEN 
ESTABLISHED. 

1.03 SUBMITTALS 
A. INSTALLA TION PACKAGE: COMPLETE ELECTRICAL 

CHARACTERISTICS AND CONNECTION REQUIREMENTS. PROVIDE 
DETAILED EQUIPMENT OUTLINES WITH CABINET DIMENSIONS AND 
SPACING REQUIREMENTS; LOCA TION OF CONDUIT ENTR Y/EXIT 
PA THS; LOCA TION OF FLOOR/SEISMIC MOUNTING; A VAILABLE 
BA TTERY TYPES/SIZES; ALL CABINET WEIGHTS; HEA T REJECTION 
AND AIR FLOW REQUIREMENTS; SINGLE-LINE DIAGRAM; CONTROL, 
AND EXTERNAL WIRING. 

B. PRODUCT DA TA:  PROVIDE CA TALOG SHEETS AND TECHNICAL 
DA TA SHEETS TO INDICA TE PHYSICAL DA TA AND ELECTRICAL 
PERFORMANCE, ELECTRICAL CHARACTERISTICS, AND CONNECTION 
REQUIREMENTS. 

C. MANUFACTURER 'S INSTALLA TION INSTRUCTIONS: INDICA TE 
APPLICA TION CONDITIONS AND LIMITA TIONS OF USE STIPULA TED 
BY PRODUCT TESTING AGENCY. INCLUDE INSTRUCTIONS FOR 
STORAGE, HANDLING, PROTECTION, EXAMINA TION, PREPARA TION, 
INSTALLA TION, AND STARTING OF PRODUCT. INCLUDE 
EQUIPMENT INSTALLA TION OUTLINE, CONNECTION DIAGRAM FOR 
EXTERNAL CABLING, INTERNAL WIRING DIAGRAM, AND WRITTEN 
INSTRUCTION FOR INSTALLA TION. 

D. MANUFACTURER 'S FACTOR Y STANDARD TEST PROCEDURE. NOTE: 
FACTOR Y TESTING SHALL INCLUDE LOAD BANK TESTS WITH AN 

E. 8 HOUR BURN IN. 

F. FLOOR PLAN LA YOUT (BASED ON ACTUAL FIELD MEASUREMENTS) 

1 .04 FINAL SUBMITTALS 
UPON DELIVER Y OF THE UPS SYSTEM, THE FOLLOWING SUBMITTALS SHALL BE 
INCLUDED: 

A. A COMPLETE SET OF INSTALLA TION ORA WINGS SHOWING ALL THE 
INFORMA TION STA TED IN SECTION 1.  03. 

B. AN INSTALLA TION AND USER MANUAL SHOWING SAFE AND 
CORRECT OPERA TION OF ALL UPS FUNCTIONS. 

C. UPS FIELD START-UP PROCEDURES 

1. OS QUALIFICA TIONS & QUALITY ASSURANCE 
A. MANUFACTURER 'S CERTIFICA TION: THE MANUFACTURER SHALL 

SPECIALIZE IN MANUFACTURING OF ON-LINE, DOUBLE 
CONVERSION THREE PHASE UPS MODULES SPECIFIED IN THIS 
DOCUMENT WITH A MINIMUM OF TWENTY YEARS DOCUMENTED 
EXPERIENCE, AND WITH A NA TIONWIDE FIRST PARTY SERVICE 
ORGANIZA TION. THE MANUFACTURER SHALL BE ISO 9001 
CERTIFIED AND SHALL DESIGN TO INTERNA TIONALL Y ACCEPTED 
STANDARDS. 

B. FACTOR Y TESTING: PRIOR TO SHIPMENT THE MANUFACTURER 
SHALL COMPLETE A DOCUMENTED TEST PROCEDURE TO TEST ALL 
FUNCTIONS OF THE UPS MODULE AND BA TTERIES (VIA A 
DISCHARGE TEST), WHEN SUPPLIED BY THE UPS MANUFACTURER, 
AND GUARANTEE COMPLIANCE WITH THE SPECIFICATION. THE 
FACTOR Y TEST SHALL BE PERFORMED IN THE PRESENCE OF THE 
CUSTOMER PROVIDING THE MANUFACTURER RECEIVES ADEQUA TE 
PRIOR NOTICE. THE MANUFACTURER SHALL PROVIDE A COPY OF 
THE TEST REPORT UPON REQUEST. THE MANUFACTURER SHALL 
PROVIDE THREE COPIES OF CERTIFIED FACTOR Y TEST REPORTS TO 
THE ENGINEER. 

C. MA TERIALS AND ASSEMBLIES: ALL MA TERIALS AND PARTS 
COMPRISING THE UPS SHALL BE NEW, OF CURRENT 
MANUFACTURE, AND SHALL NOT HA VE BEEN IN PRIOR SERVICE, 
EXCEPT AS REQUIRED DURING FACTOR Y TESTING. ALL ACTIVE 
ELECTRONIC DEVICES SHALL BE SOLID STA TE AND NOT EXCEED 
THE MANUFACTURER'S RECOMMENDED TOLERANCES FOR 
TEMPERA TURE OR CURRENT TO ENSURE MAXIMUM RELIABILITY. 
ALL SEMICONDUCTOR DEVICES SHALL BE SEALED. ALL RELA YS 
SHALL BE PROVIDED WITH DUST COVERS. THE MANUFACTURER 
SHALL CONDUCT INSPECTIONS ON INCOMING PARTS, MODULAR 
ASSEMBLIES AND FINAL PRODUCTS. 

1. 06 DELIVERY, STORAGE, AND HANDLING 
A. ALL PRODUCTS SHALL BE PACKAGED IN A MANNER TO PREVENT 

PENETRA TION BY DEBRIS AND TO ALLOW SAFE DELIVERY BY ALL 
MODES OF GROUND TRANSPOR TA TION AND AIR TRANSPOR TA TION 
WHERE SPECIFIED. 

B. PRIOR TO SHIPPING ALL PRODUCTS SHALL BE INSPECTED A T  THE 
FACTOR Y FOR DAMAGE. 

C. EQUIPMENT SHALL BE PROTECTED AGAINST EXTREME 
TEMPERA TURE AND HUMIDITY AND SHALL BE STORED IN A 
CONDITIONED AND PROTECTED ENVIRONMENT. 

D. EQUIPMENT CONTAINING BA TTERIES SHALL NOT BE STORED FOR A 
PERIOD EXCEEDING FOUR WEEKS WITHOUT POWERING UP THE 
EQUIPMENT FOR A PERIOD OF EIGHT HOURS TO RECHARGE THE 
BA TTERIES. 

E. OFFLOADING FROM THE TRUCK AND SETTING IN PLACE OF ALL 
EQUIPMENT INCLUDING BA TTERIES SPECIFIED HEREIN SHALL BE 
RESPONSIBILITY OF THE INSTALLA TION CONTRACTOR, INCLUDING 
AND ALL ASSOCIA TED LABOR, PARTS, TOOLS AND EQUIPMENT. 

1. 07 ENVIRONMENTAL REQUIREMENTS 
THE UPS SHALL BE CAPABLE OF WITHSTANDING ANY COMBINA TION OF THE 
FOLLOWING ENVIRONMENTAL CONDITIONS IN WHICH IT MUST OPERA TE 
WITHOUT MECHANICAL OR ELECTRICAL DAMAGE, OR DEGRADA TION OF 
OPERA TING CHARACTERISTICS. 

A. TEMPERA TURE: 
UPS MODULE OPERA TING: ooc T0 40°C 
NON-OPERA TING: -25°C TO +45°C 

B. 

c. 

D. 

(-4° TO 1 13°F) 
RELA TIVE HUMIDITY (OPERA TING AND STORAGE): 0 TO 95% NON
CONDENSING 
BAROMETRIC PRESSURE: UP TO 1, 000 METERS ABOVE SEA LEVEL 
UP TO 1 0, 000 METERS ABOVE SEA LEVEL NON-OPERA TING 
AUDIBLE NOISE: MAXIMUM 68 DB I� II WEIGHING @ FIVE FEET 

1. 08 MAINTENANCE, ACCESSIBILITY AND SELF DIAGNOSTICS 
A. PROVIDE THE FOLLOWING: 

1 .  AUTO-COMPENSA TION OF COMPONENT DRIFT; 
2. SELF-ADJUSTMENT OF REPLACED SUBASSEMBLIES; 
3. EXTENSIVE ACQUISITION OF INFORMA TION VITAL FOR 

COMPUTER-AIDED DIAGNOSTICS (LOCAL OR REMOTE); 
4. SOCKET CONNECTION TO INTERFACE WITH COMPUTER

AIDED DIAGNOSTICS SYSTEM. 
B. THE UPS SHALL BE REPAIRABLE BY REPLACING STANDARD 

SUBASSEMBLIES REQUIRING NO ADJUSTMENTS. COMMUNICA TION 
VIA A MODEM WITH A REMOTE MAINTENANCE SYSTEM SHALL BE 
POSSIBLE. 

PART 2 - PRODUCTS 
2.01 APPROVED MANUFACTURERS 

A. APPROVED MANUFACTURER(S): 
1 .  LIEBERT 
2. APC/MGE 
3. EA TON 
4. GENERAL ELECTRIC 
5. APPRO VED EQUAL 

2. 02 SPARE PARTS 
A. PROVIDE {1) FULL SPARE PARTS KIT. . PAR TS SHALL INCLUDE BUT 

NOT BE LIMITED TO: CAPACITORS, MONITOR BOARD, RECTIFIER 
CONTROL BOARD, SCR DRIVER BOARD, SCR DRIVER BOARD, 
SCR '5, FUSES. 

PART 3 - EXECUTION 

3. 01 CONNECTIONS 
A. EQUIPMENT TERMINA TIONS: FOR NO. 8 A WG AND LARGER, USE 

PRESSURE- TYPE LUGS. NO. 1 0  A WG AND SMALLER CONDUCTORS 
MA Y BE TERM INA TED WITH WINGED PRESSURE- TYPE 
CONNECTORS. 

B. TIGHTEN SCREWS AND BOL TS FOR CONNECTORS AND TERMINALS 
ACCORDING TO MANUFACTURER 'S PUBLISHED TORQUE
TIGHTENING VALUES. IF MANUFACTURER 'S TORQUE VALUES ARE 
NOT INDICA TED, USE THOSE SPECIFIED IN UL 486A, WIRE 
CONNECTORS AND SOLDERING LUGS FOR USE WITH COPPER 
CONDUCTORS. 

C. COMPRESSION- TYPE CONNECTIONS: USE HYDRA ULIC 
COMPRESSION TOOLS TO PROVIDE CORRECT CIRCUMFERENTIAL 
PRESSURE FOR COMPRESSION CONNECTORS. USE TOOLS AND 
DIES RECOMMENDED BY CONNECTOR MANUFACTURER. PROVIDE 
EMBOSSING DIE CODE OR OTHER STANDARD METHOD TO MAKE A 
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VISIBLE INDICA TION THA T A CONNECTOR HAS BEEN ADEQUA TEL Y 
COMPRESSED ON CONDUCTOR. 

3. 02 MAINTENANCE TRAINING 
A. THE MANUFACTURER SHALL PROVIDE 8 HOURS OF TRAINING. THIS 

SHALL BE A VAILABLE TO THE CUSTOMER VARIOUS LEVELS OF 
TRAINING RANGING FROM BASIC UPS OPERA TION TO UPS 
MAINTENANCE. 

8. PROVIDE EIGHT COPIES OF COMPLETE DOCUMENTS INCLUDING 
MANUFACTURER 'S CA TALOG CUTS-SHEETS, OPERA TION AND 
MAINTENANCE MANUALS, SHOP DRA WINGS, DA TA SHEETS, ETC. 

3. 03 COMMISSIONING & FIELD TESTING 
A. IN ADDITION TO STANDARD FACTORY START-UP PROCEDURES 

REQUIRED IN 1. 03. E., THE FOLLOWING FIELD TESTING SHALL BE 
CONDUCTED BY MANUFACTURER 'S FIELD SER VICE ENGINEER: 
1 .  UPS SYSTEM SHALL BE LOAD TESTED FOR 4 HOUR MINIMUM 

ON CONTRACTOR SUPPLIED LOAD BANK A T  FULL LOAD WITH 
TEMPORAR Y  CABLING. 

2. BA TTER Y FULL CAPACITY DISCHARGE TEST IN ACCORDANCE 
WITH IEEE 1188. 

3. CONDUCT OPERA TION TESTS INCLUDING SIMULA TED POWER 
FAILURES. 

4. TEST BYPASS OPERA TIONS, HARMONICS, LOAD STEPS. 
5. SUBMIT 3 COPIES OF FIELD TEST REPOR TS TO THE 

ENGINEER. 
6. TESTS SHALL BE WITNESSED BY THE ENGINEER. 

PART 4 - METHOD OF PA YMENT AND ITEMS 

4. 01 METHOD OF PA YMENT AND ITEMS 
A. PA YMENT FOR ITEMS SHALL BE MADE AT THE CONTRACT UNIT 

PRICE, INCLUDING BUT NOT LIMITED TO ALL WORK, LABOR, 
EQUIPMENT, AND MA TERIALS NECESSAR Y  THEREFORE OR 
INCIDENTAL THERETO, AS FOLLOWS: 

ITEM NO. 
SPECIAL 

DESCRIPTION UNIT 
SPECIAL - MISC. : 30KVA UNINTERRUPTIBLE 
POWER SUPPL Y EACH 
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ITEM SPECIAL - MISC. : ELECTRICAL DEMOLmON 

PART 1 - GENERAL 

1. 01 SECTION INCLUDES 
A.  THIS SECTION INCLUDES ELECTRICAL DEMOLITION FOR 

REPLACEMENT OF ELECTRICAL EQUIPMENT, CABLES AND CONDUITS. 
B. IN THE EVENT OF CONFLICT REGARDING ELECTRICAL DEMOLITION 

REQUIREMENTS BETWEEN THIS SECTION AND ANY OTHER SECTION, 
THE PROVISIONS OF THIS SECTION SHALL GOVERN. 

1. 02 CITED STANDARDS 
A. NA TIONAL FIRE PROTECTION ASSOCJA TION (NFPA) 

1.  70,NA TIONAL ELECTRICAL CODE (NEC) 
2. 70E STANDARD FOR ELECTRICAL SAFETY IN THE WORKPLACE 

2012 
B. OCCUPA TIONAL SAFETY & HEAL TH ADMINISTRA TION (OSHA) 

1.  29 CFR 1 91 0. 7  DEFINITION AND REQUIREMENTS FOR A 
NA TIONALL Y RECOGNIZED TESTING LA BORA TOR Y. 

1. 03 NOTED RESTRICTIONS 
A. INTERRUPTION OF EXISTING ELECTRIC SERVICE: DO NOT INTERRUPT 

ELECTRIC SER VICE TO FACILITIES OCCUPIED BY OHIO DEPARTMENT 
OF TRANSPORTA TION (ODOT) UNLESS PERMITTED UNDER THE 
FOLLOWING CONDITIONS AND THEN ONL Y AFTER ARRANGING A 
PLANNED SHUTDOWN OR PROVIDING TEMPORAR Y  ELECTRIC SER VICE 
ACCORDING TO REQUIREMENTS INDICA TED: 
1 .  OUTA GES ARE ALLOWED FOR ODOT FACILITIES ONL Y. POWER 

TO OTHER OWNED FACILITIES MUST BE MAINTAINED. 
2. NOTIFY ODOT NO FEWER THAN 30 DA YS IN ADVANCE OF 

PROPOSED INTERRUPTION OF ELECTRIC SER VICE. 
3. INDICA TE METHOD OF PROVIDING TEMPORARY ELECTRIC 

SER VICE. 
4. DO NOT PROCEED WITH INTERRUPTION OF ELECTRIC SER VICE 

WITHOUT ODOT WRITTEN PERMISSION. 
5. COMPL Y WITH NFPA 70£. 

1. 04 QUAliTY CONTROL 
A.  COMPL Y WITH NFPA, NE� OSHA, AND UTILITY COMPANY 

REQUIREMENTS. 

1. 05 SUBMITTALS 
A. THE FOLLOWING SUBMITTALS SHALL BE MADE A MINIMUM OF THIRTY 

(30) CALENDAR DA YS PRIOR TO THE START OF RELEVANT WORK: 
1 .  PROVIDE METHOD AND SEQUENCE OF DEMOLITION FOR 

APPROVAL PRIOR TO BEGINNING ANY DEMOLITION WORK. 
2. QUAL/FICA TIONS OF THE LICENSED ELECTRICIANS CERTIFIED 

AND LICENSED FOR WORK WITH ENVIRONMENTAL HAZARDS. 

PART 2 - PRODUCTS 

2. 01 GENERAL 
A. FURNISH PRODUCTS AS INDICA TED. 

2.02 MA TERIALS AND EQUIPMENT 
A. MA TERIALS AND EQUIPMENT FOR PA TCHING AND EXTENDING WORK: 

AS SPECIFIED IN INDIVIDUAL SECTIONS. 
B. PROVIDE ALL MA TERIALS NECESSARY FOR WORK. 

PART 3 - EXECUTION 

3. 01 PREPARA TION 
A. DISCONNECT ELECTRICAL SYSTEMS IN TUNNEL & VENT BUILDING 

WALLS, FLOORS, AND CEILINGS SCHEDULED FOR REMO VAL 
PROVIDE TEMPORARY WIRING AND CONNECTIONS TO MAINTAIN 
REMAINING SYSTEMS IN SERVICE DURING DEMOLITION AND/OR 
MODIFICA TION. ODOT RESER VES THE RIGHT UP TO 24 HOURS PRIOR 
TO ANY SCHEDULED EVENT TO DELA Y OR SUSPEND SHUTDOWNS OR 
OUTAGES TO MORE CONVENIENT TIMES A T  NO ADDITIONAL COST. 

B. NO WORK SHALL BEGIN WITHOUT PROPER PERMITS AND 
A UTHORIZA TIONS. DISABLE SYSTEM ONL Y TO MAKE SWITCHOVERS 
AND CONNECTIONS. OBTAIN PERMISSION FROM ODOT A T  LEAST 
THIR TY (30) CALENDAR DA YS BEFORE PARTIALL Y OR COMPLETEL Y 
DISABLING SYSTEM. MINIMIZE OUTAGE DURA TION. MAKE 
TEMPORARY CONNECTIONS TO MAINTAIN SER VICE IN AREAS 
ADJACENT TO WORK AREA.  

C PROVIDE SECONDAR Y  POWER CENTERS FOR MISCELLANEOUS TOOLS 
AND EQUIPMENT USED IN WORK AREAS. 
1 .  PROVIDE WEA THERPROOF DISTRIBUTION BOXES. 
2. PROVIDE GROUND FAUL T PROTECTION FOR EACH CIRCUIT IN 

ACCORDANCE WITH APPLICABLE FEDERAL AND STA TE 
REQUIREMENTS. 

3. EACH CONTRACTOR USING THE SECONDAR Y  POWER CENTERS 
SHALL PROVIDE THEIR OWN GROUNDED, UL LISTED 
EXTENSION CORDS AND OTHER ACCESSORIES FROM 
SECONDAR Y  POWER CENTERS TO POINT OF OPERA TJON. 

3. 02 EXAMINA TION 
A.  ALL DEMOLITIONS OR MOD/FICA TIONS TO EXISTING SYSTEMS SHALL 

BE COORDINA TED THROUGH ODOT. DEMOLITION DRA WINGS ARE 
BASED ON FIELD OBSER VA TION AND EXISTING RECORD 
DOCUMENTA TIONS. THEREFORE THE ACCURACY OR EXACTNESS OF 
THE DRA WINGS IS NOT GUARANTEED. THE CONTRA CTOR SHALL 
VERIFY THA T FIELD MEASUREMENTS AND CIRCUITING 
ARRANGEMENTS ARE AS SHOWN ON DRA WINGS AND ABANDONED 
WIRING AND EQUIPMENT SERVE ONL Y ABANDONED FACILITIES. THE 
CONTRACTOR SHALL BE RESPONSIBLE FOR REPORTING 
DISCREPANCIES TO ENGINEER BEFORE DISTURBING EXISTING 
INSTALLA TION. 

B. BEGINNING OF DEMOLITION MEANS CONTRACTOR ACCEPTS EXISTING 
CONDITIONS. 

3. 03 DEMOLmON AND EXTENSION OF EXISTING ELECTRICAL WORK 
A. REMO VE, RELOCA TE, AND EXTEND EXISTING INSTALLA TIONS TO 

A CCOMMODA TE NEW PLAN DRA WINGS. 
B. REMO VE EXPOSED ABANDONED CONDUIT, INCLUDING ABANDONED 

CONDUIT ABO VE ACCESSIBLE CEILING FINISHES FULL LENGTH FROM 
SOURCE TO DEVICE. CUT EMBEDDED OR CONCEALED CONDUIT 
FLUSH WITH WALLS AND FLOORS, AND PA TCH SURFACES. 

C DISCONNECT ABANDONED OUTLETS AND REMOVE DEVICES. REMOVE 
ABANDONED OUTLETS IF CONDUIT SER VICING THEM IS ABANDONED 
AND REMOVED. PRO VIDE BLANK CO VER FOR ABANDONED OUTLETS 
THA T ARE NOT REMOVED. 

D. DISCONNECT AND REMOVE ABANDONED SWITCHBOARDS, 
CONTROLLERS, L V  TRANSFORMERS, UPS, A TS, PANEL BOARDS AND 
DISTRIBUTION EQUIPMENT. 

E. DISCONNECT AND REMOVE ELECTRICAL DEVICES AND EQUIPMENT 
SER VING UTILIZA TION EQUIPMENT THA T HAS BEEN REMOVED. 

F. REPAIR ADJACENT CONSTRUCTION AND FINISHES DAMAGED DURING 
DEMOLITION AND EXTENSION WORK. 

G. MAINTAIN ACCESS TO EXISTING ELECTRICAL INSTALLA TIONS THA T 
REMAIN ACTIVE. MODIFY INSTALLA TION OR PROVIDE ACCESS PANEL 
AS APPROPRIA TE. 

H. EXTEND EXISTING INSTALLA TIONS USING MA TERIALS AND METHODS 
COMPA TIBLE WITH EXISTING ELECTRICAL INSTALLA TION OR AS 
SPECIFIED. 

I. THE LEVEL OF COMPLETION SHALL BE DEMONSTRA TED TO ODOT. 
J. WHERE EQUIPMENT IS INDICA TED TO BE DEMOLISHED AND 

RETURNED TO ODOT, THE CONTRACTOR SHALL INCLUDE THE 
DELIVER Y OF THIS EQUIPMENT TO ODOT SITE STORAGE AREA.  
REMO VE WITH CARE ALL EQUIPMENT TO BE RELOCA TED. REPAIR OR 
REPLACE OF NEWL Y DAMAGED EQUIPMENT IS THE RESPONSIBILITY 
OF THE CONTRACTOR. 

K. FOR ELECTRICAL ITEMS REQUIRING SPECIAL CARE DUE TO SPECIFIC 
ENVIRONMENTAL HAZARDS (ASBESTOS CONTAMINA TED MA TERIAL, 
ETC} THE CONTRACTOR SHALL ENGA GE THE SER VICES OF LICENSED 
ELECTRICIANS CERTIFIED AND LICENSED FOR WORK WITH SUCH 
SPECIAL CONDITIONS. QUAL/FICA TIONS ARE TO BE SUBMITTED TO 
ODOT FOR REVIEW AND APPROVAL PRIOR TO COMMENCEMENT OF 
WORK. 

3. 04 CLEANING AND REPAIR 
A. THE CONTRACTOR SHALL FOLLOW ODOT'S CLEAN WORK POLICY AND 

SHALL INCLUDE THE REMOVAL OF TRASH AND DEMOLISHED 
MA TERIAL FROM THE BUILDING OR WORK AREA A T  THE END OF THE 
EACH DA Y AND REMOVAL FROM THE SITE ONCE A WEEK. 

B. CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRING ADJACENT 
CONSTRUCTION AND FINISHES DAMAGED DURING DEMOLITION 
AND/OR MOD/FICA TION. 

C THE CONTRACTOR SHALL CLEAN PANEL BOARDS. CLEAN EXPOSED 
SURFACES AND CHECK TIGHTNESS OF ELECTRICAL CONNECTIONS. 
REPLACE DAMAGED CIRCUIT BREAKERS AND PROVIDE CLOSURE 
PLA TES FOR VACANT POSITIONS. PROVIDE TYPED CIRCUIT 
DIRECTORY SHOWING REVISED CIRCUITING ARRANGEMENT. 

3. 05 DISPOSITION OF MA TERIAL AND EQUIPMENT 
A. REVIEW WITH ODOT MA TERIALS THA T HA VE BEEN REMOVED AND ARE 

NO LONGER REQUIRED, TO DETERMINE ANY WHICH ODOT MA Y 
DESIRE TO KEEP. ODOT REQUIRES THA T ALL FUNCTIONAL MOTORS 
ARE RETAINED BY THE A UTHORITY AFTER REMOVAL FROM SER VICE. 
NO MA TERIALS ARE TO BE DISPOSED OF WITHOUT FIRST CHECKING 
IF THEY ARE DESIRED TO BE RETAINED BY ODOT. DELIVER THOSE 
MA TERIALS THA T ODOT DESIRES TO ODOT'S SPECIFIED LOCA TION. 

B. FOR THOSE MA TERIALS NOT REQUIRED BY ODOT, DISPOSE OF THEM 
IN ACCORDANCE WITH APPLICABLE FEDERAL, STA TE, AND LOCAL 
LA WS AND REGULA TIONS. 

PART 4 - METHOD OF PA YMENT AND ITEMS 

4. 01 METHOD OF PA YMENT AND ITEMS 

A. PA YMENT FOR ITEMS SHALL BE MADE AT THE CONTRACT UNIT PRICE, 
INCLUDING BUT NOT LIMITED TO ALL WORK, LABOR, EQUIPMENT, 
AND MA TERIALS NECESSARY THEREFORE OR INCIDENTAL THERETO, 
AS FOLLOWS: 

ITEM NO. DESCRIPTION 

690 SPECIAL - MISC : ELECTRICAL DEMOLITION 
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SEE SHEET 1 46$15551 FOR CONTINUA TION 
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ELEC TRICAL PLAN - LIGHTING 
SCALE: 1/Bu=l'-0" 

(j) 

Cb PP-

(j) 

PP-4 

INSTALL 2'-0u BELOW 
HA TCH (NEAR CEILING) 
MAGNETIC REED SWITCH (j) 
FOR INTRUSION DETECTION 

PP-5 
� 

cp:;:J_ 81 .., PP-5 (I) !fl c::n:::J "" Cb 

MAGNETIC REED SWITCH 
FOR INTRUSION DETECTION 

� h'fop�s 
Bi 

.... (/) �  Cb PP-5 

MAGNETIC REED SWITCHES TO BE INSTALLED ON A SINGLE CIRCUIT 
(2-#/4 IN 3/4n C.J IN A PARALLEL CONFIGURA TION. SWITCHES TO BE 
LOCA TED A T  EACH ACCESS HA TCH ON THE HANDLE' SIDE OF THE HA TCH. 
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(2) ON EACH 
LANDING 
(STACKED) � 4' LINEAR FLOURESCENT FIXTURE WITH EMERGENCY BALLAST f2\ EXISTING CONVENIENCE RECEPTACLES SHALL BE RETAINED AND MOVED FOR 90 MINUTE OPERA TION (MINIMUM) \C.../ TO NEW PANEBOARD LPI '5 / / / / c::n:::J 4' LINEAR FLOURESCENT FIXTURE E I I I I 

2 / / / / A a 'A ' DENOTES FIXTURE TYPE 'A ', 'a' DENOTES x / / / / SWITCH CONTROL 'a'; PPI-'X' DENOTES THE � / / / / ABBREVIA TIONS: PP!-X FIXTURE IS FED FROM PANEL PPI, CIRCUIT BREAKER #'X' 

� 
/' / ,/ AFF - ABOVE FINISHED FLOOR ::::@ DUPLEX RECEPTACLE, 20A, GENERAL PURPOSE 5 ' / NPT - NA TIONAL PIPE THREAD � ILLUMINA TED EXIT SIGN WITH DIRECTIONAL g' ' / / SIGN AND EMERGENCY BA TTERY UNIT 90 MINUTES � OPERA TION (MINIMUM) LOCA TED ABVOVE FINISHED o DOOR LEVEL . CONTRACTOR TO INCLUDE � ADDITIONAL 10 UNITS TO BE INSTALLED WITHIN 

REFER TO DRAWING 'ENLARGED PLAN - ELECTRICAL ROOM AND VAUL T 
�12 /2961 FOR PANELBOARD LOCA TION. 

UNLESS OTHERWISE DENOTED, RECEPTACLES SHALL BE MOUNTED A T  JBH A .F.F. 

REPLACE ALL EXISTING LUMINARIES WITH NEW. CONTRACTOR SHALL RE-CIRCUIT 
EXISTING LIGHTING FIXTURES THROUGHOUT THE AREA SHOWN TO WORK WITH 
REVISED EXHAUST PLENUM DESIGN / LA YOUT. FOR EXISTING LIGHTING LA YOUT, 
SEE SHEET 1 465/5551 
REFER TO SHEET ,.....,14=661"'"'5=5=51 FOR LIGHTING FIXTURE SCHEDULE AND NOTES 
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LIGHTING FIXTURE SCHEDULE 
MARK MANUFACTURER (BASIS OF DESIGNJ CA TALOG NO. LAMPS-NUMBER/TYPE MOUNTING 

A COOPER £02N 4 3 1 7 2 3-32W TB LINEAR FLOURESCENT WALL MOUNT 
B COOPER £02N 4 3 1 7 4 3-32W TB LINEAR FLOURESCENT CABLE SUSPENSION EYE-BOL T 
c COOPER £02N 4 3 1 7 3 3-32W TB LINEAR FLOURESCENT 
D COOPER £02N 4 3 1 7 3 3-32W TB LINEAR FLOURESCENT 
EX DUAL LITE FREEDOM LED IEMRWA l-3.34W LED 
F COOPER ED2N 4 3 I 7 I 3-32 TB LIN/EAR FLUORESCENT 
G COOPER ED2N 4 3 2 7 1 2-32 TB LIN/EAR FLUORESCENT 

LIGHTING FIXTURE NO TES: 
1. PROVIDE FIXTURE WITH STAINLESS STEEL MEYERS CONDUIT HUBS 

WITH APPROPRIA TE NUMBER OF 3/4u ENTRIES. 
2.  PROVIDE FIXTURE WITH STAINLESS STEEL LA TCH. 
3. PROVIDE FIXTURE WITH INTERNAL SAFETY DISCONNECT SWITCH. 
4 .  PROVIDE FIXTURE WITH LAMPS. 
5 .  FIXTURE TO BE MOUNTED A T  8'-6u AFF TO BOTTOM OF FIXTURE. 
6.  FIXTURE TO BE MOUNTED A T  12'-0u AFF TO BOTTOM OF FIXTURE. 
7. FIXTURES SHOWN AS 'EMERGENCY' LIGHTING FIXTURES SHALL BE 

PROVIDED WITH A I-LAMP EMERGENCY BALLAST. 

FACE OF COLUMN OR WALL 

PIPE CLAMP BRACKET 
WALL MOUNT 
WALL MOUNT 

CEILING 
CEILING 

TYPE 'C' LIGHT FIXTURE 

11------------� CLAMP 1 l/4uC. TO WALL/COLUMN, 
PLACE A T A MINIMUM OF (3J 
LOCA TIONS, NO MORE THAN 
3'-0N ¢-¢ 

PIPE MOUNT 

FIXTURE TYPE 'C' MOUNTING DETAIL 
SCALE: NOT TO SCALE 

0 

NOTES REMARKS APPROVED EQUIVALENT MANUFACTURERS 
....J . 10 <[ >-z ;;r:  l"l 
O ""  ;;;: o n_  """ 

1,2,3,4,5, 7 HUBBELL , LITHONIA , DA Y-BRITE OR APPROVED EQUAL 
1,2,3,4,5, 7 HUBBELL , LITHONIA , DA Y-BRITE OR APPROVED EQUAL 
1,2,3,4,5, 7 SEE DETAILS I 161Z296IFOR ADDITIONAL INFORMA TION HUBBELL , LITHONIA , DA Y-BRITE OR APPROVED EQUAL 
1,2,3,4,5, 7 HUBBELL , LITHONIA , DA Y-BRITE OR APPROVED EQUAL 

LITHONIA OR APPROVED EQUAL 
1,2,3,4,5, 7 HUBBELL , LITHONIA , DA Y-BRITE OR APPROVED EQUAL 
1,2,3,4,5, 7 HUBBELL , LITHONIA , DA Y-BRITE OR APPROVED EQUAL 
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SEE SHEET 1 464 /sss i FOR CONTINUA TION 
ELEC TRICAL PLAN - LIGHTING AND RECEP TA CLES - SER VICE CORRIDOR (CONT'DJ 
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PLC INPUT SW. ----o 0 oox ::2 IN L OCAL []_ 

<D 
'¢ 

00 SSH eJ. c. lMeu rs. 
L() �ro-o FAUL T 
0 - - -o  N SSH ;::, �ro-o STARTED & ' B YPASS 

- - -o  
c HF "' �ro-o RUNNING HIGH SPEED "0 

00 FORWARD 
0 - - -o  0 0 
(f) HR w 
0 �ro-o RUNNING HIGH SPEED '¢ 
rr) REVERSE 0 - - -o  .J LF 1'-
0 �ro-o RUNNING L OW SPEED / 
rr) FORWARD 0 
1'- - - -o  N 
1'- LR f/) E �ro-o RUNNING L OW SPEED 
"0 REVERSE / 
N 

- - -o  0 
00 MCPH 1'-

0 
'¢ �ro-o HIGH SPEED Q) 

Q. MCP TRIP 
� - - -o  0 

� MCPL 2 �ro-o L OW SPEED X 
Q) MCP TRIP 

/ 

- - -o  E E SSL 
..c �f-o--0 / FAUL T "' 
- �  -"" - - -o  � SSL 0 :;: �ro-o :;: STARTED & Q. 
/ 

- - -o  
B YPASS 

u 

HF r- - - ---, 

LF 

------2 TO SSL DRIVE ENABLE 
LR 

PLC � PLC � 
OUTPUT, -o----0 OUTPUT, -o----<::V - -

HIGH SPEED
- - -

LOW SPEED
-

FORWARD FORWARD 
PLC � PLC � 
OUTPUT, � OUTPUT, � - -

HIGH SPEED
- � - -

LOW SPEED
- � 

REVERSE REVERSE 
TYPICAL SOFT STA R T  ELEMENTAR Y  

SCALE: NTS 

II1...SSI:I. >--------'
START 

>----STOP DC 
L_ ____ -nBRAKE 

LQ...SSL � �>-------'
START 

.-o-4t-o STOP DC 
L�-----DBRAKE 

>------'LQ...SSL 
L__ ____ START 

>----STOP DC 
L_ ____ _nBRAKE 

PLC INPUT 

CONTROL WIRING DIAGRAM NOTES: 
1. THE CONTROL WIRING DIAGRAMS DEVELOPED FOR 

THESE CONTRACT DRA WINGS ARE INTENDED TO 
DESCRIBE THE FUNCTIONAL OPERA TION ONL Y. THE 
NUMBER AND LOCA TION OF CONTROL DEVICES MA Y 
VARY BASED ON THE ACTUAL COMPONENTS PROVIDED. 

2.  THE DIAGRAM SYMBOLS SHOWN CONFORM, WHERE 
APPLICABLE, TO STANDARDS ESTABLISHED BY NEMA . 
SPECIAL TY SYMBOLS OR DEVICES SHALL BE AS INDICA TED. 

3.  WIRING INDICA TED BY DASHED LINES IS EXTERNAL TO 
THE PANELS AND IS CONNECTED TO A TERMINAL BLOCK. 
EXTERNAL DEVICES SHALL BE PROVIDED BY THE 
EQUIPMENT MANUFACTURER OR THE CONTRACTOR 
AS REQUIRED. 

4. CONTROL POWER TRANSFORMERS SHALL BE PROVIDED 
WITH PRIMARY AND SECONDARY FUSING. 

5. DOOR MOUNTED CONTROL AND INDICA TING DEVICES 
SHALL BE HEA VY DUTY, INDUSTRIAL , OIL - TIGHT. 
INDICA TOR LIGHTS SHALL BE LED. 

6. NAMEPLA TES SHALL BE TRIPLE LAMINA TED WHITE WITH 
BLACK LETTERING. ENGRA VINGS SHALL DESCRIBE THE 
FUNCTION OR EQUIPMENT BEING CONTROLLED AS 
SHOWN ON THE DRA WINGS. FONTS SHALL BE AS 
DIRECTED BY THE ENGINEER. 

7. HEA TER CONTACTOR COIL TO BE RA TED SAME VOL TAGE 
AS DRIVE CONTROL POWER OUTPUT. 

8. PANEL SHALL MEET THE REQUIREMENTS OF NFPA 70, 
ARTICLE 409 AND UL 508A WITH A MINIMUM SCCR OF 65 kA 
AND MARKING PER NFPA 70-409. 110 . 

ABBREVIA TIONS: 

AUTO 
CA T 
ESTOP 
GND 
HF 
HR 
HMCP 
HMI 
KA 
LF 
LR 
L Y  
MCP 
MFG 
NEMA 
NFPA 
OL 
OS 
PL C 
SCCR 
SPD 

55 SSH 
SSL 
ST 
T 
UL 
v 

AUTOMA TIS 
CA TEGORY 
EMERGENCY STOP 
GROUND 
HIGH FORWARD 
HIGH REVERSE 
HIGH INTERRUPT MOTOR CIRCUIT PROTECTOR 
HUMAN MACHINE INTERFACE 
KIL O AMPERE 
LOW FORWARD 
LOW REVERSE 
SHORT WINDING 
MAIN CIRCUIT PROTECTION 
MANUFACTURER 
NA TIONAL ELECTRICAL MANUFACTURERS ASSOCIA TION 
NA TIONAL FIRE PROTECTION ASSOCIA TION 
O VERLOAD 
O VERALL SHIELDED 
PROGRAMMABLE L OGIC CONTROLLER 
SHORT CIRCUIT CURRENT RA TING 
SURGE PROTECTIVE DEVICE 
SPEED SWITCH 
SOFT START HIGH 
SOFT START LOW 
SPEED TRANSMITTER 
TERMINAL # UNDERWRITERS LABORA TORY 
VOL T 

LEGEND: 

WIF?it�G - . .  � FOR EXTERIOR EXTERIOR --L TERMINAL BLOCK 
�--l f WIRING 

� f-----Q--INTERIOR \_TERMINAL WIRING BLOCK FOR 
INTERIOR 

e - MOUNTED ON WIRING 
DOOR ENCLOSURE 
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VENT FAN #1 500/60 HP 
REF. I 491/555I 

VENT FAN #2 500/60 HP 
REF. I 491/555I 

MECHANICAL INTERLOCK 

ELECTRICAL SINGLE LINE DIAGRAM - NEW WORK: 
I .  

2. 

3 . 

4 . 

CONTRACTOR TO COORDINA TE WITH DUKE ENERGY FOR THE 
INSTALLA TION OF NEW SERVICES TO THE TUNNEL SUPPORT FACILITY. 

STRUCTURES DESIGNA TED SHALL BE CONSTRUCTED TO MEET DUKE 
ENERGY SPECIF!CA TIONS FOR USE AS UTILITY METERING AND 
ANCILLARY EQUIPMENT STRUCTURE. 

UTILITY METERING EQUIPMENT, CT'S, ETC. SHALL BE PROVIDED AND 
INSTALLED BY DUKE ENERGY. CONTRA CTOR SHALL COORDINA TE THIS 
INSTALLA TION WITH DUKE ENERGY. 

MAIN-TIE-MAIN CONTROLS SCHEME SHALL BE CAPABLE OF BEING 
CONTROLLED AUTOMA TICALL Y {VIA ELECTRON/CALL Y INTERLOCKED 
MICROPROCESSOR CONTROLS) OR MANUALL Y fVIA KIRK KEY 
INTERLOCKS) . CONTROLS FOR THIS SCHEME SHALL BE FIELD 
SELECTABLE VIA A HAND/AUTO SELECTOR SWITCH TO BE L OCA TED ON 
THE FRONT OF THE TIE BREAKER STRUCTURE. A T  LEAST ONE MAIN WILL 
NEED TO BE OPEN BEFORE TIE IS CLOSED . 

) (  P-102 ) 
) (  P-105 ) 

VENTILA TION FANS HP CHANGED 
NOTE 5 CHANGED 

REVISION DESCRIPTION 

"MSG-1" 3000A SWITCH GEAR. 480/277Y 4W. 65KAIC 
CALCULA TED A VAILABLE FAUL T CURRENT 46KAIC 

PANEL "LP-DP1 
480 V, 4W, 35KAIC 
400A , MAIN LUG 

REf491/555l 

XFMR 

r- -

15 K VA 
480-120/208V 
3rp 

REMOTE AUTO 
CL OS£ TRIP XFER ON 

( P-110 
( P-113 

)( P-lll 
) (  P-114 

) (  P-112 
) P-115 

) 

I -----------------���-£�-� �� �-w� ---------1 480 V, 3PH, 4W, I 480 V, 3PH, 4W, --�---.-----.----.----,-----,----,-----,----.----.-��r=---.-- I 35KAIC 

I OOA T I I 
'JPH I _I �..-

XFMR 
2 MVA 
13 .2kV - 480 V 
3¢ 

REMOTE 
CLOSE TRIP 

VENT FAN #3 500/60 HP 
REF. I 491/555I 

REMOTE 
TRIP : CLOSE 

� 0 
:;: 
:;: 
Q. 

/ 

5. ALL BREAKERS TO BE 3 POLE EXCEPT TIE BREAKER AS NOTED 4 POLE. � 
NE-DN NE-LP1 NE-LP2 RE-DN RE-LP1 RE-LP2 SE-DN SE-LP1 SE-LP2 NW-DN NW-LP1 NW-LP2 RW-DN RW-LP1 RW-LP2 SW-DN SW-LP1 SW-LP2 
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1 I SEE DETAIL 1 � 
SEE STRUCTURAL DRA WINGS FOR TRANSFORMER VAUL T 
CONSTRUCTION DETAILS 

ABBREVIA TIONS: 
(j) FOR INDOOR CCTV CAMERA SPECIFICA TIONS 1/ / ON THIS SHEET \t'--� SEE SHEETS I T75f555I - I T77f555l 1 ,.; .----------� 

A TS - AUTOMA TIC TRANSFER SWITCH 
,. EC - ELECTRICAL CONTRACTOR 

A (j) CONDUIT SPACING ARE BASED UPON MINUMUM 1 11 C PTOO X PTOT XPT02 ) I \ '1-::�----------. AT 
EUH - ELECTRIC UNIT HEA TER 
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. ---�------_,LI-----,/-..JI�II __ C:::P:::T0:=3:;--X"-P'--'T""0"'-4_...,.,X..c..P-"'10""5--<) f..1.:::,. FSD - FIRE/SMOKE DAMPER 

\ KVA - KIL O VOL T AMPERE 
�--++-·�· ----- -/-- I II SS - SOFT STARTER tj -A A /£ " � ( TTO X PTTT XPTT2 ) TYP. - TYPICAL 

'--"' \.._) I\J I I ( TT3 X PTT4 X PTT5 ) UPS - UNINTERRUPTIBLE POWER SUPPY 

I -\- 24H ......._ f.lij / 
VFD - VARIABLE FREQUENCY DRIVE 

-- - ----r--1...- ----H��---· __! _ _ _ _d �---.L

I":

r
i
T_r..I....-"7,A -;,TS::-3;;0;:K:;VA;-U,;:'P:;::S:----..l�-;:C;::;TO;;';:=::)��+TLf

/

-:C.::;:CT:;::;:0:::;:4 ::):----;l C;:;T0;::;
7
:;::::::::::-

J
--...L--..L------------.---, 

--L-1---.L-....L_ ___ ...L..J.. ___ -f-/_---1-'-11---------l PT57 _) I / 
I l l 

#
#

II 
�/�������1f=,�=r�;;���SiS�

#
�
T
���--FVI��S�Si

#
�2�?.1rn�S�S�

#
�J��lfri�nF"�fr----------------1 

I 
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I I- - ""- I '/(PT06 }- ( PTT6 X'P.T17. � I I I I I  
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1 1 1 1u r 1--1 -------- SERVICE FEEDER CABLE TRA YS -
/ h';:PA;;:M;;'EL�u4';;80:;';';V:;o;::4C;:-;;;UP:;::S::;-, -{;7rf-�l..!!!Jr55;m!u --l-1-__.::j�=:::;./;:_1- \EF-T nrn .....,...... � SEE DETAIL 1 ON THIS SHEET 

I I ELECTRICAL ROOM -, ;(I I PT52 
- � I I I I I  I I I I I  I I I I I  A � :(TYPICAL 2 PLACES) 
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PB - PUSHBUTTON 

:;J 58 - SPLICE BOX 
E II i1 55 - SOFT STARTER 
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SIZE TYPE 

TAG 

RGS 

RGS 

3/ RGS 

RGS 

104 RGS 

105 3/ RGS 

106 RGS 

to; RGS 

108 3/ RGS 

C109 RGS 

C11 0  3 1/2 ' RGS 

C1t; 2" RGS 

C112 3 1/2 " RGS 

c11: 2" RGS 
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C121 3/4 '  RGS 

C122 3/4 '  RGS 

C123 3/4 '  RGS 

C124 3/4 '  RGS 

C125 3/4 '  RGS 

C126 3/4 '  RGS 

3/4 '  RGS 

'28 3/4 '  RGS 

'29 3/4' RGS 

C130 3/4 '  RGS 

C131 3/4 '  RGS 

C132 3/4 '  RGS 

140 RGS 

14; RGS 

1 40 RGS 

14: RGS 

144 RGS 

C145 3; RGS 

C146 3/4 '  RGS 

C147 3/4 '  RGS 

C148 3/4 '  RGS 

C149 3/4 '  RGS 

C150 3/4 '  RGS 

C15; 3/4 '  RGS 

C152 3/4 '  RGS 

0100 3/4 '  RGS 

0101 3/4 '  RGS 

0102 RGS 

0103 3/4 '  RGS 

0104 3/4 '  RGS 

0105 3/4 '  RGS SCAD A 
0106 '/4' RGS 

UOJ RGS 

ltOO RGS 

l103 RGS 

[104 RGS 

l105 RGS 

l107 2 RGS 

l108 2' RGS 

l109 2" RGS 

110 3/4 '  RGS 

RGS 

12 2" RGS 

13 2" RGS 

114 3/4' RGS 

15 3/4 '  RGS 

116 3/4 '  RGS 

1 7  3/4 '  RGS 

118 3/4 '  RGS 

1 9  3/4 '  RGS 

RFI 110 (CONDUIT SIZEJ 
VENTILA TION FANS HP CHANGED 

DA TE REVISION DESCRIPTION 

RACEWA Y SCHEDULE 
FROM DEVICE TO DEVICE 

' MULTILIN FAN MOTOR #;· RTOS 

PL CABINET 55; 

PL CABINET FA N  

' MULTILIN FAN MOTOR #2 RTOS 

PL CABIN E. 55#0 

PL CABIN E. FAN #0' VIBRA TION XMTR 

' MUL TILIN  FAN MOTOR # 3  RTDS 

PL CABIN E. 55#3 

PL CABINE. FA N  # C '  VIBRA TION XMTR 

PLCCABINE. SWITCH GEAR 

PLCCABINE. CONDUI:·c. C112 
CONDUIT 1 1 0  SPICE BOX #1 

CONDUIT 1 1 0  CONDUIT 13, 114 

CONDUIT 12 SPLICE BOX #2 
CONDUIT 12 SPLICE BOX #3 

PLC CABINET SPLICE BOX #4 

PLC CABINET SPLICE BOX #5 

SPLICE BOX #; CONDUIT C121, C122 

CONDUIT C120 LIMIT SWITCHES FAN ' DAMPER 
CONDUIT C120 LIMIT SWITCHES FAN ' DAMPER 2 
SPLICE BOX #; CONDUIT C124, C125 

CONDUIT C123 LIMIT SWITCHES FAN ' DAMPER 3 

CONDUIT C123 LIMIT SWITCHES FAN ' DAMPER 4 

SPLICE BOX #2 ,127. C128 
DNDUI 126 ; FAN 2 DAMPER 
DNDUI 126 ; FAN 2 DAMPER 2 

SPLICE BG DNDUI: 130, 131 

CONDUIT C129 LIMIT SWITCHES FAN 2 DAMPER 3 

CONDUIT C129 LIMIT SWITCHES FAN 2 DAMPER 4 

SPLICE BOX #3 CONDUIT C133, C1 34 

cc Ct. MPER 
MPER 2  

SP 
MPER 3 

MPER 4 

SP 
PER 

DNDUI 138 ' NB DAMPER 
SPLICE BOX #4 ' RAMP DAMPER 
SPLICE BOX #5 C144 

DNDUI C140 ; sa  DAMPER 
DNDUI C140 C146 

CONDUI" C144 ; sB DAMPER 2 
CONDUI" C144 ; sB DAMPER 3 
SPLICE BOX #5 CONDUIT C148, C149 

CONDUIT C147 LIMIT SWITCHES 58 DAMPER 4 

CONDUIT C147 CONDUIT 150, 151 

CONDUIT C149 ' 58  DAMPER S 
CONDUIT C149 ' 58 DAMPER 6 

MAIN COMM RACK FACP 

FACP o CIRCUI (TYP., 

FACP 'TYP., 
FACP FAP 

FACP 

FACP SCADA RELAY INTERFACE ENCLOSURE 

' ENCLOSURE FAN-PL• 

FACP DETECTOR 

LINEAR •ET ' 2  
LINEAR •ET ' 3  

on LY 

55#1 FAN MOlDR #1 HEA TER  

55#0 FAN MOlDR #2 HEA TER  

SS#C FAN MOlDR #3 HEA TER  

PANEL '20VAC UPS '  FA CP  

PANEL '20VAC UPS '  P L  CABINE. 

PANEL "120VAC UPS '  SOUTH PORTAL PBS 
PANEL "120VAC UPS '  NORTH POR TA L  PB8 
PANEL "120VAC UPS "  MAIN COMM RACK 
PANEL "120VAC UPS "  SWITCHGEAR CONTROL POWER 
XFMR (120VAC UPS) PANEL "120VAC UPS" 

XFMR (LP-1) Panel "LP-1 
XFMR (LP-2) Panel "LP-2" 

PANEL "120VAC UPS "  SPLICE BOX # 6  

SPLICE BOX #6 FA CP  

SPLICE BOX #6 r SUPPL Y {24VDC) 

DETECTOR r SUPPL Y {24VDC) 

DETECTOR ' 2  r SUPPL Y {24VDC) 

DETECTOR ' 3  r SUPPL Y {24VDC) 

RACEWA Y SCHEDULE 
NOTES 

RACEWA Y 
SIZE TYPE FROM DEVICE 

TAG 

t20 RGS SPLICE BOX #; 

RGS SPLICE BOX #; 

RGS SPLICE BOX #; 

RGS SPLICE BOX #; 

t24 RGS SPLICE BOX #2 

t25 RGS SPLICE BOX #2 

t26 RGS SPLICE BOX #2 

RGS SPLICE BOX #2 

t28 RGS SPLICE BOX #3 

C129 3; RGS SPLICE BOX #3 

C130 3/4 ' RGS SPLICE BOX #3 

t31 3/4 " RGS SPLICE BOX #3 

t32 3/4 " RGS SPLICE BOX #4 

t33 3/4 " RGS SPLICE BOX #4 

t34 3/4 " RGS SPLICE BOX #4 

t35 1/2" RGS SPLICE BOX #5 

t36 3/4 " RGS CONDUIT l35 
L137 1" RGS CONDUIT l35 
L1 38 3/4 " RGS CONDUIT l37 

L1 39 3/4 " RGS CONDUIT l37 

L140 1/2" RGS SPLICE BOX #5 

Lt4; 3/4 " RGS CONDUIT C140 
L142 1" RGS CONDUIT C140 

L143 3/4 " RGS CONDUIT C142 
144 3/4 '  RGS 

200 4' RGS Panel LP-1 

C20 4'  R GS  SPLICE BOX #; 

L202 3 "  R GS  SPLICE BOX #2 

L203 1/2" RGS Panel "LP-2" 

L204 3 "  R GS  Panel "LP-2" 

Pam .P-2" 

PANJ LP-0 

PAM IPS' 
PAM 

L/( 
RGS SPLICE BOX #8 
RGS SPLICE BOX #8 

?24 RGS SPLICE BOX #; 

?25 RGS PANEL LP-; 
?26 3/4 ' RGS PANEL '20VAC UPS' 

L227 RGS CONDUIT L225 

L228 RGS CONDUIT L225 

L229 3/4 " RGS SPLICE BOX #9 

L230 3/4 " RGS SPLICE BOX #9 

P100 4 "  RGS Power Co 
P1 01 4 "  RGS Power Co 
P102 4 "  RGS Power Co 
P103 4 "  RGS Power Co 
P1 04 4 "  R GS  Power Co 
P105 4 "  R GS  Power Co 
P106 4 "  R GS  Switch Gear 

P107 4" RGS Switch Gear 

P1 08 4 "  R GS  55#1 

P109 4" RGS 55#1 

P1 1 0  4 "  R GS  Power Co 
p; ower 
p; ower 
p; ower 
p; ower 
p; ower 
p; 'ch .  ·ear 

pt; 4 '  RGS Switch Gear 

P118 4' RGS 55#0 

P1 1 9  4' RGS 55#0 

P120A 4 '  RGS Switch Gear 

P120B 4 '  RGS Switch Gear 

P12; 1/2 ' RGS 55#1 

P122 1/2 ' RGS 55#2 
P123 1/2" RGS SS#C 

P125A 4 "  RGS Switch Gear 

P125B 4 "  RGS Switch Gear 

P145 3 "  RGS Switch Gear 

P146 � 3 "  RGS Switch Gear 

P147 4 "  RGS SS#C 

P148 4" RGS 55#3 

P152 4 "  R GS  Switch Gear 

P155 1/2" RGS Panel "LP-PP" 
P156 1/2" RGS Panel "LP-PP" 
P157 " 1" RGS Panel "LP-PP" 

TO DEVICE 

F1-0 1HP) 

F1-0 1HP) 

F1-0 1HP) 

F1-D4 1HP) 

F2-0 1HP 
F2-DO 1HP, 
F2-0 1HP 
F2-D4 1HP 
F3-0 1HP 
F3-D2 1HP 
F3-D3 (1HP 

F3-D4 (1HP) 

t-ON-; 
t-DN-2 
r1-0R 

CONDUI; 136, L137 

1-DS-; 

CONDUI; 138, L139 

T1-DS-2 

T1-DS-3 

CONDUI; l141, L142 

T1-DS-4 

CONDUI; l143, L144 

T1-DS-5 

t -05-6 
SPLICE BOX #; 

SPLICE BOX #; 

SPLICE BOX #3 

SPLICE BOX #4 

SPLICE BOX #5 

PA 1P" 

MO DR STA' 0ANEL "MS-1 

SPL #; 

SPL #8 
FSD-0 

FSD-3 

SPLICE BOX #9 

DNDUr. ?28 
FSD-1 

EUH-1 

EUH-2 
FSD-4 

FSD-5 
Switch Gear Main # 1 

Switch Gear Main # 1 

Switch Gear Main # 1 

Switch Gear Main # 1 

Switch Gear Main # 1 
Switch Gear Main # 1 

55#1 

55#1 

FA N MO TOR #1 

FA N MO TOR #1 

Switch Gear Main #2 
ear 

ear 

ear 

ear 

ear 

55#0 

FAN MOTOR #O 

FAN MOTOR #O 

Panel DP-E" 
Panel DP-E" 

FA N  MOTOR #; 

FAN MOTOR #2 

FAN MOTOR #C 

Panel "DP-W" 
Panel "DP-W" 

SS#C 

SS#C 

FAN MOTOR #C 

FA N MO TOR #3 

Panel "LP-PP" 
XFMR {LP-1} 

XFMR {LP-2} 

A TS UPS  

NOTES 

FA N #.' AC VA TOR 

FA N #.' AC VA TOR 

FA N #.' AC VA TOR 

FA N #.' AC VA TOR r4 
FAN #2 AC VA TOR #; 

FAN #2 AC VA TOR #0 

FAN #2 AC VA TOR #C 

FAN #2 AC VA TOR #4 

FAN #3 AC VA TOR #; 

FAN #3 ACTUA TOR #2 

FAN #3 ACTUA TOR #3 

FAN #3 ACTUA TOR #4 

nJNNEL DAMP # 1 

· nJNNEL DAMP #2 
RAMP nJNNEL DAMP 

· nJNNEL DAMP #1 

· nJNNEL DAMP #2 

· nJNNEL DAMP #3 

· nJNNEL DAMP #4 

· nJNNEL DAMP #5 

· nJNNEL DAMP #6 
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RACEWA Y 
TA G 
P165 
P166 

P170 
P175 
P176 

P177 
P178 

P180 

C-300 

C-30t 
C-302 

C-303 
P-304 
C-305 

C-306 
C-307 

C-308 

P-309 

C-310 

P-31t 
C-312 
P-320 

P-321 
P-322 

P-323 

P-324 

P-325 
P-326 

P-327 
P-328 
P-343 

P-345 
P-346 
P-347 

P-348 
P-349 
P-350 

P-35t 
P-352 
P-353 

P-354 

P-355 

P-355 

P-357 

P-358 
P-359 

P-360 
P-35t 
P-352 

P-353 

P-373 
P-374 

P-375 
P-376 
P-377 

P-378 
P-379 

P-380 

P-381 
P-382 
P-383 

P-384 
P-385 

P-386 

P-387 
P-388 
P-389 

P-390 
P-391 

P-393 

C-400 

C-401 

C-402 

C-403 
P-404 

SIZE TYPE 

4 "  RGS 
1" RGS 

1 1/2" RGS 
1 1/2 " RG5 
2 1/2 " RGS 

2 t/2 " RGS 
2 1/2 " RGS 

1" RGS 

3/4 " RGS 

3/4 " RGS 
3/4 " RGS 

1 1/4 " RG5 
3/4 " RGS 
3/4 " RGS 

3/4 " RGS 
3/4 " RGS 

1 1/4 " RGS 

3/4 " RGS 

3/4 " RGS 

2" RGS 

3/4 " RGS 
2 "  RGS 

2" RGS 
2" RGS 

2 "  RGS 

2 "  RGS 

2 "  RGS 
2" RGS 

2 "  RGS 
2 "  RGS 
1" RGS 

2 1/2 " RGS 
1 "  RGS 

1 1/2 " RGS 

2 1/2 " RGS 
1 1/2 " RGS 

1 1/4 " RGS 

1" RGS 

1" RGS 
2 1/2 " RGS 

2 1/2 " RGS 

2 1/2 " RGS 

2 1/2 " RGS 

1 1/2 " RGS 

2 t/2 " RGS 
1 1/2 " RGS 

2 1/2" RGS 
1 1  2 "  RGS 
1 1/4 " RGS 

1 1/2" RGS 
1" RGS 

1" RGS 

2 1/2 " RGS 
2 1/2 " RGS 
1 1/2 " RGS 

1 1/4 " RGS 
1 1/2 " RGS 

1" RGS 

1" RGS 

2 1/2 " RGS 
2 1/2 " RGS 

2 1/2" RGS 
2 t/2 " RGS 

2 1/2 " RGS 

1 1/2 " RGS 

2 1/2 " RGS 
t l/2 " RGS 

1 1/4 " RGS 
1 t/2 " RGS 

1 1/2 " RGS 

3/4 " RGS 

3/4 " RGS 

3/4 " RGS 

1 1/4 " RGS 
3/4 " RGS 

RACEWA Y SCHEDULE 
FROM DEVICE TO DEVICE NOTES 

RACEWA Y 
TAG 

Switch Gear Panel "LP·DP" C·405 
Panel "LP-DP" A TS UPS C-406 

Panel 'ZP-PP" UPS VIA MAINTENANCE BYPASS C-407 
UPS VIA MAINTENANCE B YPASS PANEL "480VAC UPS " C-408 

PANEL "480VAC UPS" EMERGENCY LIGHTING PANEL 'N-EM' P-409 

PANEL "480VAC UPS" EMERGENCY LIGHTING PANEL 'R-EM' C-410 
PANEL "480VAC UPS" EMERGENCY LIGHTING PANEL 'S-EM' P-411 

PANEL "480VAC UPS" XFMR (120VAC UPS) C-412 

P-420 
P-421 
P-422 

P-423 
P-424 
P-425 

N-C NB TUNNEL PHOTOMETER P-426 

N-C NE-Cl P-427 
N-C NE-C2 P-428 

N-C ROE-NEt / RDE-NE4 P-444 
N-EM RDE-NEI / RDE-NE4 P-445 

ROE-NEt / RDE-NE4 NE-LED DIMMING DRIVERS 
TUNNEL ROADWA Y  LIGHTING CONTROL-

P-446 

N-C NW-C1 
NORTHBOUND TUNNEL 

P-447 
N-C NW-C2 P-448 

N-C RDE-NW1 / RDE-NW4 P-449 

N-EM RDE-NW1 / RDE-NW4 P-450 

RDE-NW1 / RDE-NW4 NW-LED DIMMING DRIVERS P-451 

N-EM N-C P-452 
N-C PB-MCR P-453 

DP-E NE-ON P-454 

DP-E NE-LPI P-455 
OP-E NE-LP2 P-456 
DP-E RE-DN 

EAST WALL LIGHTING DISTRIBUTION 
P-457 

OP-E RE-LP1 P-458 PANEL FEEDERS 
DP-E RE-LP2 P-459 
DP-E SE-DN P-460 

DP-E SE-LP1 P-452 
OP-E SE-LP2 P-464 

N-EM JB-NE-1 P-455 

T-NE JB-NE-5 P-468 
N-EM JB-NE-2 P-472 
T-NE JB-NE-1 1  P-474 

T-NE JB-NE-5 P-475 
T-NE JB-NE-17 P-475 
T-NE JB-NE-16 P-477 

JB-NE-t JB-NE-3 P-478 

1B-NE-2 18-NE-4 P-479 
JB-NE-5 JB-NE-7 TUNNEL ROADWA Y  LIGHTING - P-480 

1B-NE-5 18-NE-8 NORTHBOUND TUNNEL, EAST WALL P-481 

1B-NE-7 JB-NE-9 P-482 

JB-NE-8 JB-NE-10 P-483 

JB-NE-11 18-NE-13 P-484 

JB-NE-10 JB-NE-12 P-485 
JB-NE-13 JB-NE-15 P-485 

JB-NE-12 JB-NE-14 P-487 
JB-NE-17 JB-NE-19 P-488 
JB-NE-16 JB-NE-18 P-490 

JB-NE-1 9  JB-NE-21 P-492 
N-EM JB-NW-1 P-494 
N-EM JB-NW-2 P-495 

T-NW JB-NW-5 C-50t 
T-NW JB-NW-6 C-502 
T-NW JB-NW-11 C-503 

T-NW JB-NW-15 P-504 
T-NW JB-NW-17 C-505 

JB-NW-2 JB-NW-4 C-505 

JB-NW-1 JB-NW-3 C-507 
JB-NW-6 JB-NW-8 TUNNEL ROADWA Y  LIGHTING - C-508 
18-NW-5 18-NW-7 NORTHBOUND TUNNEL, WEST WALL P-509 

18-NW-8 JB-NW-tO C-5t0 
18-NW-7 18-NW-9 C-5t1 

JB-NW-10 JB-NW-12 C-512 

JB-NW-11 1B-NW-13 C-513 
18-NW-12 JB-NW-14 C-514 
JB-NW-13 JB-NW-t5 C-515 

JB-NW-16 JB-NW-t8 P-545 
18-NW-1 7  JB-NW-19 P-546 

JB-NW-19 JB-NW-21 P-547 

S-C 58 TUNNEL PHOTOMETER P-548 

S-C SE-Ct 
TUNNEL ROADWA Y LIGHTING CONTROL -

P-549 

S-C SE-C2 P-550 SOUTHBOUND TUNNEL 
s-c ROE-SEl / RDE-SE4 P-551 

S-EM ROE-SEt / RDE-SE4 P-552 

CJ 
_j • 
« >- � z;;:: o>« � on_ 
Oo 

>- Oz :r: 
u :::;: <( 0 z �Ld .. w 
<5 6�g§@ <l 
L ::?!dN:J <5 ���� 

RACEWA Y SCHEDULE � « o ::::> _j 
:r: S2 (.() U  

SIZE TYPE FROM DEVICE TO DEVICE NOTES I 3/4 " RGS ROE-SEl/ RDE-SE4 SE·LED DIMMING DRIVERS 
3/4 " RGS s-c SW-Cl 

3/4 " RGS s-c sw-c2 
t 1/4 " RGS S-C RDE-SWt / RDE-SW4 TUNNEL ROADWA Y  LIGHTING CONTROL - ;::!: "' 

w 
3/4 " RGS S-EM RDE-SWI / RDE-SW4 SOUTHBOUND TUNNEL 2 

m 
w � 3/4 " RGS RDE-SWt / RDE-SW4 SW-LED DIMMING DRIVERS 
f-
"' ....... 

2 "  RGS S-EM s-c D co w CO  
0 _, r-

3/4 " RGS s-c PB-MCR � U') 
2 "  RGS DP-W NW-DN w c.D  

D oo: O  
2 "  RGS DP-W NW-LPI w ::> �  
2 "  RGS DP-W NW-LP2 "' LL  � � 2 "  RGS DP-W RW-DN 

WEST WALL LIGHTING DISTRIBUTION 

�rr 
2 "  RGS DP-W RW-LPt 

PANEL FEEDERS 
2 "  RGS DP-W RW-LP2 

2 "  RGS DP-W SE-DN 
� C) 

D 
2" RGS DP-W SE-LPt b: _J  <J: J  � u  
2 "  RGS DP-W SE-LP2 :s co  
t "  RGS S-EM JB-SE-2 
1" RGS S-EM JB-SE-t 

2 1/2 " RGS T-SE JB-SE-6 D D 
2 1/2" RGS T-SE JB-SE-5 � � w OL _J 

2" RGS T-SE JB-SE-12 � ::::;: � �  1 1/4 " RGS T-SE JB-SE-13 

2" RGS T-SE JB-SE-20 
1 "  RGS JB-SE-1 JB-SE-3 

1 "  RGS JB-SE-2 JB-SE-4 
2 t/2 " RGS JB-SE-5 JB-SE-7 

TUNNEL ROADWA Y LIGHTING -
2 1/2 " RGS JB-SE-5 JB-SE-8 n 
2 1/2" RGS JB-SE-7 JB-SE-9 

SOUTHBOUND TUNNEL, EAST WALL 
lL.. 

2 1/2 " RGS JB-SE-8 JB-SE-10 0 
2 t/2 " RGS JB-SE-9 JB-SE-11 

2" RGS JB-SE-12 JB-SE-14 N 
1 1/4 " RGS JB-SE-13 JB-SE-15 I-

2 "  RGS 1B-SE-14 JB-SE-16 w 
2 "  RGS JB-SE-1 5  JB-SE-18 w 
2 "  RGS 18-SE-20 JB-SE-22 :I: 
2 "  RGS JB-SE-22 JB-SE-24 

(/) 
2" RGS 1B-SE-24 JB-SE-25 I :::.::: rr 

3/4 " RGS S-EM 1B-SW-2 w <( 
2 1/2 " RGS T-SW JD-SW-6 __J 0.. 

3/4 " RGS S-EM 18-SW-1 => w 
2" RGS T-SW 18-SW-12 0 '<)" _) 

w � f-
2 1/2 " RGS T-SW 1B-SW-5 0 >-:I: _) 

2 "  RGS T-SW 1B-SW-20 (.) I 
t t/4 " RGS T-SW 18-SW-l t  (/) ;::::: rr 

I w 
3/4 " RGS JB-SW-2 1B-SW-4 

>- ::::;: 0 
3/4 " RGS 18-SW-1 18-SW-3 <( z 

<( :::r: ::::l 
2 t/2" RGS 18-SW-6 1B-SW-8 TUNNEL ROADWA Y  LIGHTING - 3: _) 
2 t/2" RGS JB-SW-5 JB-SW-7 SOUTHBOUND TUNNEL, WEST WALL w 0 w 
2 1/2" RGS JB-SW-8 JB-SW-10 (.) z z 
2 t/2" RGS JB-SW-7 JB-SW-9 <( z 

w ::::l 
2" RGS JB-SW-12 JB-SW-14 a:: C) f-

1 1/4 " RGS JB-SW-11 JB-SW-13 I-
0 w 

2 "  RGS JB-SW-14 JB-SW-15 ..... 0:: _) 
=> (1) f-

2 "  RGS JB-SW-16 JB-SW-18 0 >-
2 "  RGS JB-SW-20 JB-SW-22 _) 

z 
2 "  RGS JB-SW-22 1B-SW-24 0 ;::::: 
2 "  RGS JB-SW-24 JB-SW-25 (.) J... 

3/4 " RGS s-c RE-Cl 
3/4 " RGS S-C RE-C2 I 

1 1/4 " RGS S-C ROE-REI / RDE-RE4 __J 
1" RGS R-EM RDE-RE1 / RDE-RE4 

TUNNEL ROADWA Y LIGHTING CONTROL -
<( 

3/4 " RGS RDE-REt / RDE-RE4 RE-LED DIMMING DRIVERS (.) 
3/4 " RGS s-c RW-Cl 

SOUTHBOUND EXIT RAMP TO THIRD 0:: STREET 
3/4 " RGS 5-C RW-C2 I-

1 1/4 " RGS s-c RDE-RWI / RDE-RW4 (.) 
1 "  RGS R-EM RDE-RWt / RDE-RW4 w 

__J 
3/4 " RGS RDE-RWt / RDE-RW4 RW-LED DIMMING DRIVERS w 
3/4 " RGS PLC CABINET CONDUIT C-512, C-513 

3/4 " RGS CONDUIT C-511 LINEAR HEA T DETECTOR CONTROLLER 1 

3/4 " RGS CONOU/T C-511 CONDUIT C-514, C-515 PLC CABINET TO LINEAR HEA T DETECTORS 

3/4 " RGS CONDUIT C-513 LINEAR HEA T DETECTOR CONTROLLER 2 
3/4 " RGS CONDUIT C-513 LINEAR HEA T DETECTOR CONTROLLER 3 

1" RGS R-EM JB-RE-t 
1" RGS R-EM JB-RE-2 v 

2 t/2 " RGS T-RE 18-RE-5 M co 
2 1/2" RGS T-RE JB-RE-6 

TUNNEL ROADWA Y  LIGHTING - (0 
SOUTHBOUND EXIT RAMP TO THIRD ,.... C\1 

1 t/4 " RGS T-RE 18-RE-tl STREET, EAST WALL 0 ..... 
t 1/2" RGS T-RE 18-RE-14 I co ,.... 1" RGS JB-RE-1 JB-RE-3 ...... 1" RGS JB-RE-2 1B-RE-4 

0 
I z 

:::! 
<( c -
:I: c. 

2 1 8  2 9 6  
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RACEWA Y 
TAG 

P-SS3 

P-SS4 

P-SSS 

P-SS5 

P-SS7 

P-SSS 

P-S50 

P-S74 

P-S7S 

P-S75 

P-S77 

P-S7S 

P·579 

P-SSO 

P-SS1 

P-SS2 

P-SS3 

P-SS4 

P-SSS 

P-SS5 

P-SS7 

P-5SS 

C-500 

C-501 

C-602 

C-503 

C-604 

C-50S 

C-505 

C-607 

C-508 

C-509 

C-510 

C-511 

C-512 

C-513 

C-514 

T-300 

T-301 

T-302 

T-303 

T-304 

T-30S 

T-305 

T-307 

T-308 

T-400 

T-401 

T-402 

T-403 

T-404 

T-40S 

T-405 

T-407 

T-408 

SIZE 

2 1/2" 

2 1/2" 

2 1/2" 

2 1/2" 

1 1/4" 

2 1/2" 

1 1/2" 

1 "  

1 "  

2 1/2" 

2 1/2" 

1 1/2" 

1 1/4" 

1 "  

1 "  

2 1/2" 

2 1/2" 

2 1/2" 

2 1/2" 

3 1/2" 

1 1/4" 

1 1/2" 

3/4" 

3/4" 

3/4" 

3/4" 

3/4" 

3/4" 

3/4" 

3/4" 

3/4" 

3/4" 

3/4" 

3/4" 

3/4" 

3/4" 

3/4" 

2" 

2" 

2 " 

2" 

2" 

2" 

2" 

2" 

2" 

2" 

2" 

2" 

2" 

2" 

2" 

2" 

2" 

2" 

TYPE FROM DEVICE 

RGS 1B-RE-S 

RGS 1B-RE-5 

RGS 1B-RE-7 

RGS 1B-RE-S 

RGS 18-RE-11 

RGS 1B-RE-10 

RGS 1B-RE-14 

RGS R-EM 

RGS R-EM 

RGS T-RW 

RGS T-RW 

RGS T-RW 

RGS T-RW 

RGS 1B-RW-2 

RGS 1B-RW-1 

RGS JB-RW-6 

RGS JB-RW-S 

RGS JB-RW-S 

RGS JB-RW-7 

RGS JB-RW-10 

RGS 1B-RW-11 

RGS 1B-RW-14 

RGS COPLC 

RGS 1B-C0-1 

RGS 18-C0-1 

RGS 1B-C0-2 

RGS 18-C0-2 

RGS 1B-C0-3 

RGS 1B-C0-4 

RGS 18-C0-4 

RGS 1B-C0-3 

RGS 1B-CO-S 

RGS 1B-C0-5 

RGS 1B-C0-5 

RGS 1B-CO-S 

RGS 1B-C0-7 

RGS 1B-C0-7 

EMT DP-E 

EMT DP-E 

EMT DP·E 

EMT DP-E 

EMT DP-E 

EMT DP-E 

EMT DP-E 

EMT DP-E 

EMT DP-E 

EMT DP-W 

EMT DP-W 

EMT DP-W 

EMT DP-W 

EMT DP-W 

EMT DP-W 

EMT DP-W 

EMT DP-W 

EMT DP-W 

RACEWA Y SCHEDULE 
TO DEVICE NOTES 

1B-RE-7 

1B-RE-S 

1B-RE-9 

1B-RE-10 

1B-RE-13 

1B-RE-12 

1B-RE-15 

1B-RW-2 

1B-RW-1 

1B-RW-5 

1B-RW-S 

1B-RW-14 

18-RW-11 

1B-RW-4 TUNNEL ROADWA Y LIGHTING -
1B-RW-3 SOUTHBOUND EXIT RAMP TO THIRD 

JB-RWS STREET; WEST WALL 

JB-RW-7 

JB-RW-10 

1B-RW-9 

JB-RW-12 

1B-RW-13 

JB-RW-16 

1B-C0-1 

COER! 

18-C0-2 

COFP1 

18-C0-3 

1B-C0-4 

CONBI 

CON82 CARBON MONOXIDE DETECTION SYSTEM 

1B-CO-S 

1B-C0-5 

COSRI 

COSR2 

1B-C0-7 

COSB1 

COSB2 

Al/NE 

82/NE 

C3/NE 

A2/SE 

B3/SE 
TEMPORARY FEEDERS TO EXISTING EAST 
WALL LIGHTING DISTRIBUTION PANELS 

Cl/SE 

A3/RE 

Bl/RE 

C2/RE 

A2/NW 

B3/NW 

C1/NW 

A3/SW 
TEMPORARY FEEDERS TO EXISTING WEST 

B1/SW WALL LIGHTING DISTRIBUTION PANELS 
C2/SW 

A1/RW 

B2/RW 

C3/RW 

CJ 
_j • 
« >- � z;;:: o>« � on_ 
Oo 

>- Oz :r: 
u :::;: <( 0 z �Ld .. w 
<5 6�g§@ <l 
L ::?!dN:J <5 ���� RACEWA Y SCHEDULE � « o ::::> _j 

RACEWA Y 
:r: S2 (.() U  

TAG 
SIZE TYPE FROM DEVICE TO DEVICE NOTES I F-701 2 1/2" RGS PLC CABINET MAIN COMM RACK 

F-702 2 1/2" RGS MAIN COMM RACK F-1B1 

F-703 2 1/2" RGS F-1B1 F-182 

F-704 2 1/2" RGS F-182 F-1B3 ;::!: "' 
w 

F-70S 2 1/2" RGS F-1B1 NORTH PORTAL PBS 2 
m 

w � F-706 2 1/2" RGS F-1B3 SOUTH PORTAL PBS f-"' " 
C-707 1 1/2" RGS NORTH PORTAL PBS NORTH PORTAL CAMERA 1 

D co w CO  
0 _, r-

C-70S 1 1/2" RGS NORTH PORTAL PBS NORTH PORTAL CAMERA 2 � UJ  w c.D  
C-709 1 1/2" RGS NORTH PORTAL PBS NORTH PORTAL CAMERA 3 D oo: O  w ::> �  
C-710 1 1/2" RGS SOUTH PORTAL PBS SOUTH PORTAL CAMERA 1 "' LL  � � C-711 1 1/2" RGS SOUTH PORTAL PBS SOUTH PORTAL CAMERA 2 

�rr 
C-712 1 1/2" RGS SOUTH PORTAL PBS SOUTH PORTAL CAMERA 3 

C-713 1 1/2" RGS F-181 MID TUNNEL CAMERA 1 D 
C-714 1 1/2" RGS F-1B2 MID TUNNEL CAMERA 2 � C)  b: _J  <J: J  � u  C-71S 1 1/2" RGS F-1B3 MID TUNNEL CAMERA 3 :s co  
L-716 1 1/2" RGS NORTH PORTAL PBS NORTH PORTAL CAMERA 1 

L-717 1 1/2" RGS NORTH PORTAL PBS NORTH PORTAL CAMERA 2 

L-71S 1 1/2" RGS NORTH PORTAL PBS NORTH PORTAL CAMERA 3 
D D 

CCTV � �  w OL _J 
L-719 1 1/2" RGS SOUTH PORTAL PBS SOUTH PORTAL CAMERA 1 � ::::;: � �  L-720 1 1/2" RGS SOUTH PORTAL PBS SOUTH PORTAL CAMERA 2 

L-721 1 1/2" RGS SOUTH PORTAL PBS SOUTH PORTAL CAMERA 3 

L-722 1 1/2" RGS F-JBI MID TUNNEL CAMERA 1 

L-723 1 1/2" RGS F-1B2 MID TUNNEL CAMERA 2 

L-724 1 1/2" RGS F-1B3 MID TUNNEL CAMERA 3 ....., 
L-725 1 1/2" RGS MAIN COMM RACK ELECTRICAL ROOM CAMERA I.J.... 
L-726 1 1/2" RGS MAIN COMM RACK VENTILA TION AREA CAMERA 0 
L-727 1 1/2" RGS MAIN COMM RACK CONTROL ROOM CAMERA ....., 
C-72S 1 1/2" RGS MAIN COMM RACK ELECTRICAL ROOM CAMERA 

C-729 1 1/2" RGS MAIN COMM RACK VENTILA TION AREA CAMERA I-
w 

C-730 1 1/2" RGS MAIN COMM RACK CONTROL ROOM CAMERA w 
C-735 4" PVC MULTI-CELL EXISTING ITS CABINET SOUTH PORTAL PBS 

:I: 
(/) 

C-737 4" PVC MULTI-CELL EXISTING ITS CABINET SOUTH PORTAL PBS 
EXISTING ITS TO NEW ITS I :::.::: 

C-73S 4" PVC MULTI-CELL EXISTING ITS CABINET NORTH PORTAL PB8 rr 
w <( 

C-739 4" PVC MULTI-CELL EXISTING ITS CABINET NORTH PORTAL PB8 _J 0.. 
C-73S 1" RGS FAN-PLC-CABINET SWITCH GEAR ::> w 

0 "" __) 
0-731 4" PVC MULTI-CELL SOUTH PORTAL PBS SOUTH PORTAL CABINET w � f-

0 >-
0-732 4" PVC MULTI-CELL SOUTH PORTAL PBS SOUTH PORTAL CABINET :I: __) 

u I 
0-733 4" PVC MULTI-CELL NORTH PORTAL PBS NORTH PORTAL CABINET (/) ;::::: rr w 
0-734 4" PVC MULTI-CELL NORTH PORTAL PBS NORTH PORTAL CABINET I 0 >- ::::;: z <( < :::r: ::::l 

3: __) 
w 0 w 
u z z 
< z 

w ::::l 
0::: C) f-
I-

0 w 
0:: __) 

5 (1) f->-0 __) 
z ;::::: 0 
u J.. 
I 

_J 
< 
u -
0::: 
I-
u 
w 
_J 
w 

v 
M co 

(0 ,.... C\1 0 ""'" 
I co 

,.... ....... 0 
I z 

:::! 
<( c -
:I: c.. 
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0 
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w 
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c 
"' 

" 
<0 
.... 
0 
(f) 
w 
0 
.... 
rr) 
0 

I 
" 
0 
/ 
rr) 
0 
" 
N 
" 

f/) 

E 
" 
/ 
N 
0 
<Xl 
" 
.... 
Q) 
Q. 

� 
0 

� 
2 

X 
Q) 

/ 
E 
E 

..c 
/ 
"' 

-� -"" 
� 
0 
:;: 
:;: 
Q. 

/ 
u 

!b. 
NO. 

CABLE 

TAG 
C-PLC/ VIB FAN1 

C-PLC/ VIB FAN3 

C-PLC/ VIBFAN2 

C-PLC/DPE 

C-PLC/DPW 

C-PLC/FAN#1 DAMP 

C-PLC/FAN#2 DAMP 

C-PLC/FAN#3 DAMP 

C-PLC/LPDP 

C-PLC/LPPP 

C-PLC/MAIN#1 

C-PLC/MAIN#2 

C-PLC/MUU#1 

C-PLC/MULTI#2 

C-PLC/MULTI#3 

C-PLC/55#1 

C-PLC/55#2 

C-PLC/55#3 

C-PLC/TI-DN 

C-PLC/TI-DR 

C-PLC/TIDS 

C-PLC/MS-1 

C-MS-1/EF-1 

C-PLC/TIE 

C-58#1/ZS F1D1 

C-58#1/ZS F1D2 

C-58#1/ZS F1D3 

C-58#1/ZS F1D4 
C-58#2/ZS F2D1 

C-58#2/ZS F2D2 
C-58#2/ZS F2D3 

C-58#2/ZS F2D4 

C-58#3/ZS F3D1 

C-58#3/ZS F3D2 
C-58#3/ZS F3D3 

C-58#3/ZS F3D4 
C-58#4/ZS TI-DN1 

C-58114/ZS n-DN2 

C-58#4/ZS TI-DR 

C-58#5/ZS TI-051 

C-58#5/ZS TI-052 

C-58#5/ZS TI-053 

C-58#5/ZS TI-054 

C-58#5/ZS TI-055 

C-58#5/ZS TI-056 

C-SWGR/FAN1 RTDS 

C-SWGR/FAN2 RTDS 

C-SWGR/FAN3 RTDS 

D-SLC-1 

D-NAC-1 

D-FAP/FACP-1 

D-FDEP. "FACP-1 

D-SCADA/FACP-1 

D-SCADA, "FACP-2 

D-HD.FACP-1 

D-HD.FACP-2 

D-HD.FACP-3 

D-RPS."FACP 

E-SS1/FAN1 ESTOP 

E-SS2/FAN2 ESTOP 

E-SS3/FAN3 ESTOP 

L-24VDC RPS/HD1 

L-24VDC RPS/HD2 

L-24VDC RPS/HD3 

L-120UPS/FACP 

L-120UPS/RPS 

L-120UPS/ CR COMM RK1 

L-120UPS/ CR COMM RK2 

L-120UPS/ MS-1 

L-120UPS/ NP COMM RK1 

L-120UPS/ NP COMM RK2 

L-120UPS/ SP COMM RK1 

L-120UPS/ SP COMM RK2 

L-120UPS/ SWGR PWR 

L-120UPS/PLC 

4/06/16 

DATE 

QTY CABLE DESCRIPTION GROUND VOLTAGE AREA 
1 

2 1PR #16 SH TC' LSZH #14 AWG GND/COND. 0.144 C102 

2 1PR # 16 SH TC' LSZH #14 AWG GND/COND. 0.144 C108 

2 1PR #16 SH TC' LSZH #14 AWG GND/COND. 0.144 C10S 

1 4PR #16 SH TC' LSZH #14 AWG GND/COND. 0.262 C109 

1 4PR #16 SH TC' LSZH #14 AWG GND/COND. 0.262 C109 

1 24PR #16 SH TC' LSZH #14 AWG GND/COND. 1.215 C110 

1 24PR #16 SH TC' LSZH #14 AWG GND/COND. 1.215 C110 

1 24PR #16 SH TC' LSZH #14 AWG GND/COND. 1.215 C110 

1 4PR #16 SH TC' LSZH #14 AWG GND/COND. 0.262 C109 

1 4PR #16 SH TC' LSZH #14 AWG GND/COND. 0.262 C109 

1 BPR # 16 SH TC' LSZH #14 AWG GND/COND. 0.417 C109 

1 BPR #16 SH TC' LSZH #14 AWG GND/COND. 0.417 C109 

1 BPR #16 SH TC' LSZH #14 AWG GND/COND. 0.417 C109 

1 BPR #16 SH TC' LSZH #14 AWG GND/COND. 0.417 C109 

1 BPR #16 SH TC' LSZH #14 AWG GND/COND. 0.417 C109 

1 24PR #16 SH TC' LSZH #14 AWG GND/COND. 1.215 C101 

1 24PR #16 SH TC' LSZH #14 AWG GND/COND. 1.215 C104 

1 24PR #16 SH TC' LSZH #14 AWG GND/COND. 1.215 C107 

1 12PR #16 SH TC' LSZH #14 AWG GND/COND. 0.592 C115 

1 12PR #16 SH TC' LSZH #14 AWG GND/COND. 0.592 C115 

1 36PR #16 SH TC' LSZH #14 AWG GND/COND. 1.590 C116 

1 BPR #16 SH TC' LSZH #14 AWG GND/COND. 2.085 C117 

1 4PR #16 SH TC' LSZH #14 AWG GND/COND. 0.262 C118 

1 BPR #16 SH TC' LSZH #14 AWG GND/COND. 0.417 C109 

5 #14 CIC #14 AWG GND/COND. 0.05 C120 

5 #14 CIC #14 AWG GND/COND. 0.05 C120 

5 #14 CIC #14 AWG GND/COND. 0.05 C123 

5 #14 CIC #14 AWG GND/COND. 0.05 C123 

5 #14CIC #14 AWG GND/COND. 0.05 C126 

5 #14 CIC #14 AWG GND/COND. 0.05 C126 

5 #14 CIC #14 AWG GND/COND. 0.05 C129 

5 #14 CIC #14 AWG GND/COND. 0.05 C129 

5 #14 CIC #14 AWG GND/COND. 0.05 C132 

5 #14CIC #14 AWG GND/COND. 0.05 C132 

5 #14 CIC #14 AWG GND/COND. 0.05 C135 

5 #14CIC #14 AWG GND/COND. 0.05 C135 

5 #14 CIC #14 AWG GND/COND. 0.05 C138 

5 1114 C/C -#14 AWG GND/COND. 0.05 C138 

5 #14CIC #14 AWG GND/COND. 0.05 C141 

5 #14 CIC #14 AWG GND/COND. 0.05 C142 

5 #14 CIC #14 AWG GND/COND. 0.05 C142 

5 #14 CIC #14 AWG GND/COND. 0.05 C142 

5 #14 CIC #14 AWG GND/COND. 0.05 C147 

5 #14CIC #14 AWG GND/COND. 0.05 C147 

5 #14 CIC #14 AWG GND/COND. 0.05 C147 

5 1-TRIAD #16 SH TC' LSZH #14 AWG GND/COND. 0.365 C100 

5 1-TRIAD #16 SH TC' LSZH #14 AWG GND/COND. 0.365 C103 

5 1-TRIAD #16 SH TC' LSZH #14 AWG GND/COND. 0.365 C106 

1 2/C# 12 CIC-FPLR N/A 0.027 0100 

1 2/C#12 CIC-FPLR N/A 0.027 0101 

1 245/SM N/A 0.040 0102 

1 2#12 CIC-FPLR N/A 0.027 0103 

1 6#14AWG CIC-FPLR N/A 0.058 0104 

1 6#12 AWG CIC-FPLR N/A 0.079 0105 

1 10/C#14 CIC-FPLR N/A 0.097 0106 

1 10/C# 14 CIC-FPLR N/A 0.097 0107 

1 10/C#14 CIC-FPLR N/A 0.097 0108 

1 4#14AWG CIC-FPLR N/A 0.039 0109 

1 1PR #16 SH TC' LSZH #14 AWG GND/COND. 0.072 E101 

1 1PR # 16 SH TC' LSZH #14 AWG GND/COND. 0.072 E102 

1 1PR #16 SH TC' LSZH #14 AWG GND/COND. 0.072 E103 

1 2/C#12, 1/C#12GCIC-FPLR 17\ N/A 120/208V 0.04 L119 

1 2/C#12, 1/C#12G CIC-FPLR L...:....-' N/A 120/208V 0.04 L11B 

1 2/C#12, 1/C#12G CIC-FPLR N/A 120/208V 0.04 L117 

1 2/C#10, 1/C#12G TC' LSZH N/A 120/208V 0.055 L114 

1 2/C#10, 1/C#12G TC' LSZH N/A 120/208V 0.055 L114 

1 3/C #8 TC' LSZH N/A 120/208V 0.332 L109 

1 3/C #8 TC' LSZH N/A 120/208V 0.332 L109 

1 4/C #12 TC' LSZH N/A 120/208V 0.181 L213 

1 3/C #6 TC' LSZH N/A 120/208V 0.419 LlOB 

1 3/C #6 TC' LSZH N/A 120/208V 0.419 LlOB 

1 3/C #6 TC' LSZH N/A 120/208V 0.419 L107 

1 3/C #6 TC' LSZH N/A 120/208V 0.419 L107 

1 3/C #10 TC' LSZH N/A 120/208V 0.189 L110 

1 3/C#10 TC'LSZH N/A 120/208V 0.189 L105 

RFI #!48 

REVISION DESCRIPTION 
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CABLE SCHEDULE 
D <to:::::>.....J 

:::I:�V>U 

CABLE ROUTING SEGMENTS FROM TO 

I 2 3 4 5 DEVICE DEVICE NOTES 
PLCCABINET FAN # 1 VIBRATION XMTR 

PLCCABINET FAN #3 VIBRATION XMTR 
PLCCABINET FAN #2 VIBRATION XMTR 

0: 
PLCCABINET SWITCH GEAR FEEDER BREAKER PANEL "OP-E" 

.... w 

s 
"' 

PLCCABINET SWITCH GEAR FEEDER BREAKER PANEL "DP-W" � "' 
::0 

C111 PLCCABINET SPUCEBOX#1 .. ::::::: z 
D co wCO 

C112 C113 PLCCABINET SPUCEBOX#2 0 �I'-

C112 C114 PLCCABINET SPUCEBOX#3 L;:� 
PLCCABINET SWITCH GEAR FEEDER BREAKER PANEL "LP-DP" 8 

:;!o 
::o� 

PLCCABINET SWITCH GEAR FEEDER BREAKER PANEL "LP-PP" "'LL e-1"1 
u 

PLCCABINET SWITCH GEAR Main # 1 (Bus A) �0::: ::0 

PLCCABINET SWITCH GEAR Main #2 (Bus B) � g: 
0: V> 

PLCCABINET SWITCH GEAR MULTIUN FOR FAN #1 

PLCCABINET SWITCH GEAR MULTIUN FOR FAN #2 D 

PLCCABINET SWITCH GEAR MULTIUN FOR FAN #3 �� �_J 
PLCCABINET 55#1 :S<D �(_) 
PLCCABINET 55#2 

0: 

PLCCABINET 55#3 

PLCCABINET SPUCEBOX#4 8 8 
PLCCABINET SPUCEBOX#4 z� ><O....I 
PLCCABINET SPUCEBOX#5 �� �_J 
PLCCABINET MOTOR STARTER PANEL "MS-1" D u 

MOTOR STARTER PANEL "MS-1" EF-1 

PLCCABINET SWITCH GEAR TIE BREAKER 

C121 SPUCEBOX#1 UMIT SWITCHES FAN 1 DAMPER 1 

C122 SPUCEBOX#1 UMIT SWITCHES FAN 1 DAMPER 2 

C124 SPUCEBOX#1 UMIT SWITCHES FAN 1 DAMPER 3 
r-

C125 SPUCEBOX#1 UMIT SWITCHES FAN 1 DAMPER 4 

C127 SPUCEBOX#2 UMIT SWITCHES FAN 2 DAMPER 1 LL 

C12B SPUCEBOX#2 UMIT SWITCHES FAN 2 DAMPER 2 0 
C130 SPUCEBOX#2 UMIT SWITCHES FAN 2 DAMPER 3 .... 
C131 SPUCEBOX#2 UMIT SWITCHES FAN 2 DAMPER 4 1-
C133 SPUCEBOX#3 UMIT SWITCHES FAN 3 DAMPER 1 w 
C134 SPUCEBOX#3 UMIT SWITCHES FAN 3 DAMPER 2 w 

C136 SPUCEBOX#3 UMIT SWITCHES FAN 3 DAMPER 3 
:I: 
V) 

C137 SPUCEBOX#3 UMIT SWITCHES FAN 3 DAMPER 4 
� 
0::: 

C139 SPUCEBOX#4 UMIT SWITCHES NB DAMPER 1 I <( 
C140 SPLICE BOX 114 LIMIT SWITCHES NB DAMPER 2 w 

Cl... 

SPUCEBOX#4 LIMIT SWITCHES RAMP DAMPER ...J w 
C143 SPUCEBOX#5 UMIT SWITCHES 58 DAMPER 1 ::::> .... _J 

c ,.,., 1-
C144 C145 SPUCEBOX#5 UMIT SWITCHES 58 DAMPER 2 0 >-

w _J 
C144 C146 SPUCEBOX#5 UMIT SWITCHES 58 DAMPER 3 :I: I 

C14B SPUCEBOX#5 UMIT SWITCHES 58 DAMPER 4 (.) ;:::: 0::: 
w 

V) I 
0 C149 C150 SPUCEBOX#5 UMIT SWITCHES 58 DAMPER 5 :::;: z 

C149 C151 SPUCEBOX#5 UMIT SWITCHES 58 DAMPER 6 (.!) <( ::::> I 
SWITCHGEAR MULTIUN FAN MO T OR # 1 RTDS z _J 
SWITCHGEAR MUL TILIN FAN MOTOR #2 RTDS 

.... 
0 w 

1- z 
SWITCHGEAR MULTIUN FAN MO T OR #3 RTDS ::::> z z 

FACP SIGNAUNG LINE CIRCUIT (TYP. 0 w ::::> 
NOTIFICATION APPLIANCE CIRCUIT (TYP. 0:::: (!) 1-

FACP 0 
0:: 

w 
FACP FAP w _J 
FACP FIRE DEPARTMENT ...J <Il 1-

co >-
FACP SCADA RELAY INTERFACE ENCLOSURE TERMINATE 2#14 AT EACH RELAY _J 

SCADA RELAY INTERFACE ENCLOSURE FAN-PLC TERMINATE 2#12 AT EACH RELAY <t 
(.) ;:::: 

FACP UNEAR HEAT DETECTOR CONTROLLER 1 ,..!.., 
FACP UNEAR HEAT DETECTOR CONTROLLER 2 I 
FACP UNEAR HEAT DETECTOR CONTROLLER 3 ...J 
FACP REMOTE POWER SUPPLY {24VDC} <t 
55#1 FAN #1 E-STOP PB (.) .... 
55#2 FAN #2 E-STOP PB 0:::: 
55#3 FAN #3 E-STOP PB 1-

LINEAR HEAT DETECTOR CONTROLLER 1 REMOTE POWER SUPPLY {24VDC} (.) 
LINEAR HEAT DETECTOR CONTROLLER 2 REMOTE POWER SUPPLY {24VDC} 

w 
...J 

LINEAR HEAT DETECTOR CONTROLLER 3 REMOTE POWER SUPPLY {24VDC} w 
L115 PANEL "120VAC UPS" FACP 

L116 PANEL "120VAC UPS" REMOTE POWER SUPPLY {24VDC} 

PB-MCR PANEL "120VAC UPS" CONTROL R OOM COMMS RACK 

PB-MCR PANEL "120VAC UPS" CONTROL ROOM COMMS RACK 

PANEL "120VAC UPS" MOTOR STARTER PANEL "MS-1" 

0-734 PANEL "120VAC UPS" NORTH PORTAL COMM EQUIP 
0-734 PANEL "120VAC UPS" NORTH PORTAL COMM EQUIP 'Of 
0-732 PANEL "120VAC UPS" SOUTH PORTAL COMM E< UIP ('I) 110 
0-732 PANEL "120VAC UPS" SOUTH PORTAL COMM EQUIP 

. (Q 
PANEL "120VAC UPS" 

,.. C\1 
SWITCHGEAR CONTROL POWER 0 "" 

PANEL "120VAC UPS" PLCCABINET I 110 
,.. 
""" 0 

I z 
::iii: 
<C c -
J: 0. 
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CABLE 

TAG 
L-120UPSIFACP 

L-F1-D1 

L-F1-D2 
L-F1-D3 

L-F1-D4 

L-F2-D1 
L-F2-D2 

L-F2-D3 

L-F2-D4 
L-F3-D1 

L-F3-D2 

L-F3-D3 
L-F3-D4 

L-LPILTS EQUIP RM-1 

L-LPIL TS EQUIP RM-10 
L-LPIL TS EQUIP RM-11 
L-LPIL TS EQUIP RM-12 

L-LPILTS EQUIP RM-2 
L-LPILTS EQUIP RM-3 

L-LPILTS EQUIP RM-4 

L-LPILTS EQUIP RM-5 
L-LPILTS EQUIP RM-6 

L-LPILTS EQUIP RM-7 

L-LPILTS EQUIP RM-8 
L-LPILTS EQUIP RM-9 

L-LPIREC EQUIP RM-1 

L-LPIREC EQUIP RM-2 
L-LPIREC EQUIP RM-3 

L-LPIREC EQUIP RM-4 

L-LPIREC EQUIP RM-5 
L-LPIREC EQUIP RM-6 

L-LP1 I ACC RM REC 1 

L-LP1 I ACC RM REC 2 
L-LP1 I CORR REC 

L-LP1 I ER REC 1 

L-LP1 I ER REC 2 
L-LP1 I FAN1 DAMP 1 

L-LP1 / FAN1 DAMP 1 

L-LP1 I FAN1 DAMP 2 
L-LP1 I FAN1 DAMP 3 

L-LP1 I FAN1 DAMP 4 

L-LP1 I FAN2 DAMP 2 
L-LP1 I FAN2 DAMP 3 

L-LP1 I FAN2 DAMP 4 

L-LP1 I FAN3 DAMP 1 

L-LP1 I FAN3 DAMP 2 

L-LP1 I FAN3 DAMP 3 

L-LP1 I FAN3 DAMP 4 
L-LP1 I PLEN RM REC 1 

L-LP1 / PLEN RM REC 2 

L-LP1 / PLEN RM REC 3 
L-LP1 / PLEN RM REC 4 

L-LP1IEUH-1 

L-LP1IEUH-2 
L-120UPSIFSD-2 

L-120UPSIFSD-3 

L -120UPS/FSD-4 
L-120UPSIFSD-5 

L -120UPS/FSD-1 

L-LP21 NB TUN E WL 
L-LP21 NB TUN W WL 

L-LP21 RP TUN E WL 

L-LP21 RP TUN W WL 
L-LP21 58 TUN E WL 

L-LP21 58 TUN E WL 

L-LP2IEUH-3 
L-LP2IEUH-4 

L-LP2/TOIL RM W HTR-1 

L-LP2/TOIL RM W HTR-2 
L-551IFAN1 HTR 

L-552IFAN2 HTR 

L-553IFAN3 HTR 
L-TI-DN-1 

L-TI-DN-2 

L-T!-DR 

L- TT-DS-1 

L-TT-05-2 

L-TI-DS-3 
L-TT-DS-4 

L-TT-DS-5 

CABLE SCHEDULE 

QTY CABLE DESCRIPTION GROUND VOL TAGE AREA 
CABLE ROUTING SEGMENTS 

1 2 3 4 5 
3 #12 A WG-RHW2-LSZH NIA 120I208V 0.105 L104 

3 #B CIC NIA 120/208V 0.0999 L120 

3 #B CIC NIA 120I208V 0.0999 L121 
3 #B CIC NIA 120I208V 0.0999 L122 

3 #B CIC NIA 120I208V 0.0999 L123 

3 #B CIC NIA 120I208V 0.0999 L124 
3 #B CIC NIA 120I208V 0.0999 L125 

3 #B CIC NIA 120I208V 0.0999 L126 

3 #B CIC NIA 120I208V 0.0999 L127 
3 #B CIC NIA 120I208V 0.0999 L128 

3 #B CIC NIA 120I208V 0.0999 L129 

3 #B CIC NIA 120I208V 0.0999 L130 
3 #B CIC NIA 120/208V 0.0999 L131 

1 3IC #10 'TC' LSZH NIA 0.189 exist 

1 3IC #10 'TC' LSZH NIA 0.189 exist 
1 3IC #10 'TC' LSZH NIA 0.189 exist 

1 3IC #10 TC' LSZH NIA 0.189 exist 

1 3IC #10 TC' LSZH NIA 0.189 exist 
1 3IC #10 'TC' LSZH NIA 0.189 exist 

1 3IC #10 'TC' LSZH NIA 0.189 exist 

1 3IC #10 'TC' LSZH NIA 0.189 exist 
1 3IC # 10 'TC' LSZH NIA 0.189 exist 

1 3IC # 10 'TC' LSZH NIA 0.189 exist 

1 3IC # 10 'TC' LSZH NIA 0.189 exist 
1 3IC # 10 'TC' LSZH NIA 0.189 exist 

1 31C #10 'TC' LSZH NIA 0.189 exist 

1 31C #10 'TC' LSZH NIA 0.189 exist 
1 3IC #10 'TC' LSZH NIA 0.189 exist 

1 3IC #10 'TC' LSZH NIA 0.189 exist 

1 3IC #10 'TC' LSZH NIA 0.189 exist 
1 3IC #10 'TC' LSZH NIA 0.189 exist 

1 3IC # 10 'TC' LSZH NIA 0.189 

1 3IC #10 'TC' LSZH NIA 0.189 
1 3IC # 10 'TC' LSZH NIA 0.189 

1 3IC # 10 'TC' LSZH NIA 0.189 

1 3IC # 10 'TC' LSZH NIA 0.189 
1 3IC #6 'TC' LSZH NIA 120I208V 0.419 L200 L201 

1 3/C #6 'TC' LSZH N/A 120/208V 0.-119 L200 

1 3IC #6 'TC' LSZH NIA 120/208V 0.419 L200 
1 3IC #6 'TC' LSZH NIA 120I208V 0.419 L200 

1 3IC #6 'TC' LSZH NIA 120I208V 0.419 L200 

1 3IC #6 'TC' LSZH NIA 120I208V 0.419 L200 L201 
1 3IC #6 'TC' LSZH NIA 120I208V 0.419 L200 L201 

1 3IC #6 'TC' LSZH NIA 120I208V 0.419 L200 L201 

1 3IC #6 'TC' LSZH NIA 120I208V 0.419 L200 L201 L202 

1 3IC #6 'TC' LSZH NIA 120I208V 0.419 L200 L201 L202 

1 3/C #6 'TC' LSZH NIA 120I208V 0.419 L200 L201 L202 

1 3/C #6 'TC' LSZH NIA 120/208V 0.419 L200 L201 L202 
1 3IC #10 'TC' LSZH NIA 0.189 

1 31C #10 'TC' LSZH NIA 0.189 

1 3IC #10 'TC' LSZH NIA 0.189 
1 3IC #10 'TC' LSZH N/A 0.189 

1 3IC #8 'TC' LSZH NIA 120I208V 0. 332 L225 L227 

1 3IC #8 'TC' LSZH NIA 120I208V 0. 332 L225 L228 
1 3IC #12 'TC' LSZH NIA 120I208V 0.152 L220 L221 L222 

1 3IC #12 'TC' LSZH NIA 120I208V 0.152 L220 L221 L223 

1 3IC #12 'TC' LSZH NIA 120I208V 0.152 L220 L224 L229 
1 3IC #12 'TC' LSZH NIA 120I208V 0.152 L220 L224 L230 

1 3IC #12 'TC' LSZH NIA 120I208V 0.152 L226 

1 4IC # 10 'TC' LSZH NIA 0.255 exist 
1 4IC #10 'TC' LSZH NIA 0.255 exist 

1 4IC #10 'TC' LSZH NIA 0.255 exist 

1 4IC #10 'TC' LSZH NIA 0.255 exist 
1 4IC #10 'TC' LSZH NIA 0.255 exist 

1 4IC #10 'TC' LSZH NIA 0.255 exist 

1 3IC #8 'TC' LSZH NIA 120I208V 0. 332 L210 L212 
1 3IC #8 'TC' LSZH NIA 120I208V 0. 332 L210 L211 

1 3IC #10 'TC' LSZH NIA 0.189 exist 

1 3IC # 10 'TC' LSZH NIA 0.189 exist 
1 3IC #12 'TC' LSZH N/A 120/208V 0.152 L101 

1 3IC #12 'TC' LSZH NIA 120I208V 0.152 L102 

1 3IC #12 'TC' LSZH NIA 120I208V 0.152 L103 
3 #B CIC N/A 120/208V 0.0999 L132 

3 #8 CIC NIA 120I208V 0.0999 L133 

3 #8 CIC NIA 120/208V 0.0999 L134 

3 #6 C/C NIA 120I208V 0.1404 L135 L136 

3 #6 CIC NIA 120I208V 0.1404 L135 L137 L138 

3 #6 CIC NIA 120I208V 0.1404 L135 L137 L139 
3 #6 CIC NIA 120I208V 0.1404 L140 L141 

3 #6 CIC NIA 120I208V 0.1404 L140 L142 L143 
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FROM TO I DEVICE DEVICE NOTES 
PANEL "120VAC UPS" FACP 

SPLICE BOX# 1 FAN #1 ACTUA TOR #1 (1HP) SPLICE TO CA # L-LP1 I FAN1 DAMP 1 

SPLICE BOX#1 FAN #1 ACTUA TOR #2 (1HP) SPLICE TO CA# L-LP1 I FAN1 DAMP 2 "' 
SPLICE BOX# 1 FAN #1 ACTUA TOR #3 (1HP) SPLICE TO CA# L-LP1 I FAN1 DAMP 3 ;::!: w 

2 
m 

SPLICE BOX#1 FAN #1 ACTUA TOR #4 (1HP) SPLICE TO CA# L-LP1 I FAN1 DAMP 4 w � f-
SPLICE BOX#2 FAN #2 ACTUA TOR #1 (1HP) SPLICE TO CA# L-LP1 I FAN2 DAMP 1 "' ....... D co w CO  
SPLICE BOX#2 FAN #2 ACTUA TOR #2 (1HP) SPLICE TO CA# L-LP1 I FAN2 DAMP 2 0 _, r-
SPLICE BOX#2 FAN #2 ACTUATOR #3 (1HP) SPLICE TO CA# L-LP1 I FAN2 DAMP 3 

� U")  w c.D  
SPLICE BOX#2 FAN #2 ACTUATOR #4 (1HPJ SPLICE TO CA# L-LP1 I FAN2 DAMP 4 D oo: O  w ::> �  
SPLICE BOX#3 FAN #3 ACTUA TOR #1 (1HP) SPLICE TO CA# L-LP1 I FAN3 DAMP 1 "' LL  � � SPLICE BOX#3 FAN #3 ACTUA TOR #2 (1HP) SPLICE TO CA# L-LP1 I FAN3 DAMP 2 �rr 
SPLICE BOX#3 FAN #3 ACTUA TOR #3 (1HP) SPLICE TO CA# L-LP1 I FAN3 DAMP 3 

SPLICE BOX#3 FAN #3 ACTUA TOR #4 (1HPJ SPLICE TO CA # L-LP1 I FAN3 DAMP 4 

PANEL "LP" EXIST. EQUIPMENT ROOM LIGHTS SPLICE TO EXISTING D 
PANEL "LP" EXIST. EQUIPMENT ROOM LIGHTS SPLICE TO EXISTING � C)  b: _J  <J: J  � u  
PANEL "LP" EXIST. EQUIPMENT ROOM LIGHTS SPLICE TO EXISTING :s co  
PANEL "LP" EXIST. EQUIPMENT ROOM LIGHTS SPLICE TO EXISTING 

PANEL "LP" EXIST. EQUIPMENT ROOM LIGHTS SPLICE TO EXISTING 
PANEL "LP" EXIST. EQUIPMENT ROOM LIGHTS SPLICE TO EXISTING D D 
PANEL "LP" EXIST. EQUIPMENT ROOM LIGHTS SPLICE TO EXISTING � �  w OL _J 
PANEL "LP" EXIST. EQUIPMENT ROOM LIGHTS SPLICE TO EXISTING � ::::;: � �  PANEL "LP" EXIST. EQUIPMENT ROOM LIGHTS SPLICE TO EXISTING 

PANEL "LP" EXIST. EQUIPMENT ROOM LIGHTS SPLICE TO EXISTING 

PANEL "LP" EXIST. EQUIPMENT ROOM LIGHTS SPLICE TO EXISTING 
PANEL "LP" EXIST. EQUIPMENT ROOM LIGHTS SPLICE TO EXISTING 

PANEL "LP" EXIST. EQUIPMENT ROOM RECEPTACLES SPLICE TO EXISTING 

PANEL "LP" EXIST. EQUIPMENT ROOM RECEPTACLES SPLICE TO EXISTING r--
PANEL "LP" EXIST. EQUIPMENT ROOM RECEPTACLES SPLICE TO EXISTING 

PANEL "LP" EXIST. EQUIPMENT ROOM RECEPTACLES SPLICE TO EXISTING IJ... 
PANEL "LP" EXIST. EQUIPMENT ROOM RECEPTACLES SPLICE TO EXISTING 0 
PANEL "LP" EXIST. EQUIPMENT ROOM RECEPTACLES SPLICE TO EXISTING N 

PANEL "LP-1"  ACCESS ROOM RECEPTACLE FIELD TO ROUTE 1-
PANEL "LP-1 " ACCESS ROOM RECEPTACLE FIELD TO ROUTE LLJ 
PANEL "LP-1 " CORRIDOR RECEPTACLE FIELD TO ROUTE LLJ 
PANEL "LP-1 " ELECTRICAL ROOM RECEPTACLE FIELD TO ROUTE ::I: 
PANEL "LP-1 " ELECTRICAL ROOM RECEPTACLE FIELD TO ROUTE (/) :::.::: rr 
PANEL "LP-1 " SPLICE BOX#2 SPLICE TO CA# L-F2-D1 I <( 
PANEL "LP-1 " SPLICE 80X#1 SPLICE TO CA# L-F1-D1 LLJ 0... 
PANEL "LP-1 " SPLICE BOX#1 SPLICE TO CA# L-F1-D2 ....J w 
PANEL "LP-1 " SPLICE TO CA# L-F1-D3 ::> "" __) 

SPLICE BOX#1 � f-
PANEL "LP-1 " SPLICE BOX#1 SPLICE TO CA# L-F1-D4 0 0 >-LLJ __) 
PANEL "LP-1 " SPLICE BOX#2 SPLICE TO CA# L-F2-D2 :I: I ;::::: 0::: 
PANEL "LP-1 " SPLICE BOX#2 SPLICE TO CA# L-F2-D3 u I w 
PANEL "LP-1 " SPLICE BOX#2 SPLICE TO CA# L-F2-D4 (/) ::::;: 0 

<( z 
PANEL "LP-1 " SPLICE BOX#3 SPLICE TO CA # L-F3-D1 (.!) :::r: ::::l 
PANEL "LP- 1 "  SPLICE BOX#3 SPLICE TO CA# L-F3-D2 z __) 
PANEL "LP- 1 "  SPLICE BOX#3 SPLICE TO CA# L-F3-D3 ...... 0 w 

1- z z 
PANEL "LP-1 " SPLICE BOX#3 SPLICE TO CA# L-F3-D4 ::> z 
PANEL "LP-1 " PLENUM ROOM RECEPTACLE FIELD TO ROUTE 0 w ::::l 

C) f-
PANEL "LP-1 " PLENUM ROOM RECEPTACLE FIELD TO ROUTE cr::: 0 w 
PANEL "LP-1 " PLENUM ROOM RECEPTACLE FIELD TO ROUTE LLJ 0:: __) 
PANEL "LP-1 " PLENUM ROOM RECEPTACLE FIELD TO ROUTE ....J (1) f-
PANEL "LP-1 " []) >-

EUH-1 __) 
PANEL "LP-1 " EUH-2 < ;::::: 

PANEL "120VAC UPS" FSD-2 u 
PANEL "120VAC UPS" FSD-3 I ,.!.., 
PANEL "120VAC UPS" FSD-4 ....J 
PANEL "120VAC UPS" FSD-5 < 
PANEL "120VAC UPS" FSD-1 u 

PANEL "LP-2" NB TUNNEL EAST WALL (OLD 'PP-1,3 5) SPLICE TO EXISTING a:: 
PANEL "LP-2" NB TUNNEL WEST WALL (OLD "PP-2 4 6) SPLICE TO EXISTING 1-
PANEL "LP-2" RAMP TUNNEL EAST WALL (OLD "PP-7 9 11) SPLICE TO EXISTING u 
PANEL "LP-2" RAMP TUNNEL WEST WALL (OLD "PP-8 10 12) SPLICE TO EXISTING LLJ ....J 
PANEL "LP-2" 58 TUNNEL EAST WALL (OLD 'PP-13 1517) SPLICE TO EXISTING LLJ 
PANEL "LP-2" 58 TUNNEL WEST WALL (OLD "PP-14,16,18) SPLICE TO EXISTING 

PANEL "LP-2" EUH-3 
PANEL "LP-2" EUH-4 

PANEL "LP-2" TOILET RM WA TER HTR SPLICE TO EXISTING 

PANEL "LP-2" TOILET RM WA TER HTR SPLICE TO EXISTING 
55#1 FAN MOTOR #1 HEATER 

55#2 FAN MOTOR #2 HEATER v 
55#3 FAN MOTOR #3 HEATER M co 

SPLICE BOX#4 NORTH BOUND TUNNEL DAMP #1 SPLICE TO CA# P-LP2/ NB DAMP 1 (0 
SPLICE TO CA# P-LP21 NB DAMP 2 

,.... C\1 SPLICE BOX#4 NORTH BOUND TUNNEL DAMP #2 0 """ 
SPLICE BOX#4 RAMP TUNNEL DAMP SPLICE TO CA# P-LP21 RP DAMP I co 
SPLICE BOX#S SOUTH BOUND TUNNEL DAMP # 1 SPLICE TO CA# P-LP21 58 DAMP 1 ,.... 
SPLICE BOX#5 SOUTH BOUND TUNNEL DAMP #2 SPLICE TO CA# P-LP21 58 DAMP 2 ....... 0 
SPLICE BOX#5 SOUTH BOUND TUNNEL DAMP #3 SPLICE TO CA# P-LP21 58 DAMP 3 

I z 
SPLICE BOX#5 SOUTH BOUND TUNNEL DAMP #4 SPLICE TO CA # P-LP21 58 DAMP 4 :::! 

SPLICE TO CA # P-LP21 58 DAMP 5 <( c 
SPLICE BOX#5 SOUTH BOUND TUNNEL DAMP #5 -

:I: c.. 

2 2 1  2 9 6  
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CABLE Q TY CABLE DESCRIPTION TAG 
L - TI-DS-6 3 #6 CIC 

P-480UPS/ XFMR 120UPS 1 4/C #10 TC' LSZH 

P-480UPS/N-EM 4 3/0 A WG RHW2-LSZH 

P-480UPS/R-EM 4 3/0 A WG RHW2-LSZH 

P-480UPS/S-EM 4 3/0 A WG RHW2-LSZH 

P-LP DP/ A TS UPS 1 3/C #6 W/GND TC' LSZH 

P-LP DP/ EXIST WELD-1 1 3/C #8 W/GND TC' LSZH 

P-LP DP/ EXIST WELD-2 1 3/C #8 W/GND TC' LSZH 

P-LP DP/ UNIT HTR UH1 1 4/C #10 TC' LSZH 

P-LP DP/ UNIT HTR UH2 1 4/C #10 TC'LSZH 

P-LP DP/ UNIT HTR UH3 1 4/C #10 TC' LSZH 

P-LP DP/ UNIT HTR UH4 1 4/C #10 TC'LSZH 

P-LP DP/ UNIT HTR UH5 1 4/C #10 TC' LSZH 

P-LP DP/ UNIT HTR UH6 1 4/C #10 TC' LSZH 

P-LP PP/ A TS UPS 1 3/C #6 W/GND TC' LSZH 

P-LP PP/ CORR LTG 1 4/C #10 TC' LSZH 

P-LP PP/ EL RM L TG 1 4/C #10 TC'LSZH 

P-LP PP/ FAN CORR LTG 1 4/C #10 TC' LSZH 

P-LP PP/ PLEN EXH L TG 1 4/C #10 TC' LSZH 

P-LP PP/ PLEN IN L TG  1 4/C #10 TC' LSZH 

P-LP PP/ PLEN OUT L TG  1 4/C #10 TC' LSZH 

P-LP PP/ ST WELL LTG 1 4/C #10 TC'LSZH 

P-LP PP/ UPS B YPASS 1 4/C #6 W/GND TC' LSZH 

P-LP PP/ XFMR LP1 1 3/C #2 W/GND TC' LSZH 

P-LP PP/ XFMR LP2 1 3/C #2 W/GND TC' LSZH 

P-LP2/LP 1 4/C #2 W/GND TC' LSZH 

P-LP2/ NB DAMP 1 1 3/C #10 TC' LSZH 

P-LP2/ NB DAMP 2 1 3/C #10 TC' LSZH 

P-LP2/ RP DAMP 1 3/C #10 TC'LSZH 

P-LP2/ SB DAMP 1 1 3/C #8 TC' LSZH 

P-LP2/ SB DAMP 2 1 3/C #8 TC' LSZH 

P-LP2/ SB DAMP 3 1 3/C #8 TC' LSZH 

P-LP2/ SB DAMP 4 1 3/C #8 TC' LSZH 

P-LP2/ SB DAMP 5 1 3/C #8 TC' LSZH 

P-LP2/ SB DAMP 6 1 3/C #8 TC' LSZH 

P-MAIN BYPASS/ UPS 1 4/C #6 W/GND TC' LSZH 

P-MAIN FEED A-1 4 750 KCM-RHW2-LSZH 

P-MAIN FEED A -2 4 750 KCM-RHW2-LSZH 

P-MAIN FEED A -3 4 750 KCM-RHW2-LSZH 

P-MAIN FEED A-4 4 750 KCM-RHW2-LSZH 

P-MAIN FEED A-5 4 750 KCM-RHW2-LSZH 

P-MAIN FEED A - 6  4 750 KCM-RHW2-LSZH 

P-MAIN FEED B-1 4 750 KCM-RHW2-LSZH 

P-MAIN FEED B-2 4 750 KCM-RHW2-LSZH 

P-MAIN FEED B-3 4 750 KCM-RHW2-LSZH 

P-MAIN FEED B-4 4 750 KCM-RHW2-LSZH 

P-MAIN FEED B-5 4 750 KCM-RHW2-LSZH 

P-MAIN FEED B-6 4 750 KCM-RHW2-LSZH 

P-SS1/ FAN1-1 3 500 KCM-RHW2-LSZH 

P-SS1/ FAN1-2 3 500 KCM-RHW2-LSZH 

P-SS1/ FAN1-3 3 #3 A WG-RHW2-LSZH 

P-SS1/ FAN3-1 3 h.. 500 KCM-RHW2-LSZH 

P-SS1/ FAN3-2 3 � 500 KCM-RHW2-LSZH 

P-SS2/ FAN2-1 3 500 KCM-RHW2-LSZH 

P-SS2/ FAN2-2 3 500 KCM-RHW2-LSZH 

P-SS2/ FAN2-3 3 #3 A WG-RHW2-LSZH 

P-SS3/ FAN3-3 3 #3 A WG-RHW2-LSZH 

P-SWGR/ OPE-A 4 IT\ 400 KCM-RHW2-LSZH 

P-SWGR/ DPE-B 4 400 KCM-RHW2-LSZH 

P-SWGR/ DPW-A 4 400 KCM-RHW2-LSZH 

P-SWGR/ DPW-B 4 400 KCM-RHW2-LSZH 

P-SWGR/ LP PP 4 500 KCM-RHW2-LSZH 

P-SWGR/ PNL DP 4 500 KCM-RHW2-LSZH 

P-SWGR/ SS1-1 3 500 KCM-RHW2-LSZH 

P-SWGR/ SS1-2 3 500 KCM-RHW2-LSZH 

P-SWGR/SS2-1 3 500 KCM-RHW2-LSZH 

P-SWGR/ SS2-2 3 500 KCM-RHW2-LSZH 

P-SWGR/ SS3-1 3 500 KCM-RHW2-LSZH 

P-SWGR/ SS3-2 3 500 KCM-RHW2-LSZH 

P-XFMR 120UPS/ 120UPS 1 4/C #8 W/GND TC' LSZH 

P-XFMR LP1/ LP1 4 4/0 A WG RHW2-LSZH 

P-XFMR LP2/ LP2 4 4/0 A WG RHW2-LSZH 

11/09/15 VENT/LA TION FANS HP CHANGED 
DA TE REVISION DESCRIPTION 

CABLE SCHEDULE 
GROUND VOL TAGE AREA CABLE ROUTING SEGMENTS 

1 2 3 4 5 
N/A 120/208V 0. 1404 L140 L142 L144 

N/A 480/277V 0.2S5 P180 

#6 A WG GND 480/277V 1.248 P176 

#6 A WG GND 480/277V 1.248 P177 

#6 A WG GND 480/277V 1.248 P178 

N/A 480/277V 0.442 P166 

N/A 0.332 exist 
N/A 0.332 exist 
N/A 0.2S5 exist 
N/A 0. 255 exist 
N/A 0.255 exist 
N/A 0. 255 exist 
N/A 0.255 exist 
N/A 0. 255 exist 
N/A 0.442 P157 

N/A 0.255 

N/A 0. 255 

N/A 0.255 

N/A 0. 255 

N/A 0.255 

N/A 0. 255 

N/A 0. 255 

N/A 480/277V 0.608 P170 

N/A 480/277V 0.785 P155 

N/A 480/277V 0. 785 P156 

N/A 120/208V 0.817 L205 

N/A 120/208V 0. 189 L203 

N/A 120/208V 0. 189 L203 

N/A 120/208V 0. 189 L203 

N/A 120/208V 0.332 L204 

N/A 120/208V 0.332 L204 

N/A 120/208V 0.332 L204 

N/A 120/208V 0.332 L204 

N/A 120/208V 0.332 L204 

N/A 120/208V 0.332 L204 

N/A 480/277V 0.608 P175 

N/A 480/277V 4.524 P100 CTRA Y 

N/A 480/277V 4.524 P101 CTRA Y 

N/A 480/277V 4.524 P102 CTRA Y 

N/A 480/277V 4.524 P103 CTRA Y 

N/A 480/277V 4.524 P104 CTRA Y 

N/A 480/277V 4.524 P105 CTRA Y 

N/A 480/277V 4.524 P11 0  CTRA Y 

N/A 480/277V 4.524 P111 CTRA Y 

N/A 480/277V 4.524 P112 CTRA Y 

N/A 480/277V 4.524 P113 CTRA Y 

N/A 480/277V 4.524 P114 CTRA Y 

N/A 480/277V 4.524 P115 CTRA Y 

#1/0 GND  480/277V 2.31 P108 

#1/0 GND 480/277V 2.31 P109 

#6 GND 480/277V 0. 456 P121 

#1/0 GND 480/277V 2.31 P147 

#1/0 GND 480/277V 2.31 P148 

#1/0 GND 480/277V 2.31 P118 

#1/0 GND 480/277V 2.31 P119 

#6 GND 480/277V 0. 456 P122 

#6 GND 480/277V 0.456 P123 
#1/0 GND 480/277V 2.488 P120A 

#1/0 GND 480/277V 2.488 P120B 

#1/0 GND 480/277V 2.488 P125A 

#1/0 GND  480/277V 2.488 P125B 

#1/0 GND 480/277V 3.08 P152 

#1/0 GND  480/277V 3. 08  P165 

#1/0 GND 480/277V 2.31 P106 

#1/0 GND 480/277V 2.31 P107 

#1/0 GND 480/277V 2.31 P116 

#1/0 GND 480/277V 2.31 P117 

#1/0 GND  480/277V 2.31 P145 

#1/0 GND 480/277V 2.31 P146 

N/A 120/208V 0.43 L111 

#2 GND 120/208V 1.452 L112 

#2 GND 120/208V 1.452 L113 
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FROM TO I DEVICE DEVICE NOTES 
SPLICE BDX#5 SOUTH BOUND TUNNEL DAMP #6 SPUCE TO CA# P-LP2/ SB DAMP 6 

PANEL "480VAC UPS" XFMR {120VAC UPS} 
PANEL "480VAC UPS" NORTH BOUND TUNNEL EMERGENCY UGHTS #6 A WG GND 0: 
PANEL "480VAC UPS" SOUTH BOUND RAMP EMERGENCY LIGHTS #6 A WG GND 

.... w 
s "' 

PANEL "480VAC UPS" SOUTHBOUND TUNNEL EMERGENCY UGHTS #6 A WG GND � "' 
::0 

PANEL "LP-DP" A TS-UPS .. ::::::: z D co w CO  
PANEL "LP-DP" EXISTING WELDING OUTLET SPUCE TO EXISTING 0 � r--
PANEL "LP-DP" EXISTING WELDING OUTLET SPUCE TO EXISTING L;: �  
PANEL "LP-DP" EXIST. UNIT HEATER UH-1 8 :;! o  

::o �  
PANEL "LP-DP" EXIST. UNIT HEA TER UH-2 "' LL  e- 1"1  u 
PANEL "LP-DP" EXIST. UNIT HEA TER UH-3 � 0::: ::0 

PANEL "LP-DP" EXIST. UNIT HEATER UH-4 
� g: 
0: V> 

PANEL "LP-DP" EXIST. UNIT HEA TER UH-5 

PANEL "LP-DP" EXIST. UNIT HEATER UH-6 D 
PANEL "LP-PP" ATS-UPS � �  � _J  
PANEL "LP-PP" CORRIDOR LIGHTING FIELD TO ROUTE :S <D  � (_)  
PANEL "LP-PP" ELECTRICAL ROOM LIGHTING FIELD TO ROUTE 

0: 

PANEL "LP-PP" FAN CORRIDOR LIGHTING FIELD TO ROUTE 

PANEL "LP-PP" PLENUM EXHAUST LIGTING FIELD TO ROUTE 8 8 
PANEL "LP-PP" PLENUM INLET UGHTING FIELD TO ROUTE z � ><O _J  
PANEL "LP-PP" PLENUM OUTLET UGHTING FIELD TO ROUTE � �  � _J 
PANEL "LP-PP" STAIR WELL LIGHTING FIELD TO ROUTE D u 
PANEL "LP-PP" UPS MAINTENANCE BY-PASS 

PANEL "LP-PP" XFMR (LP-1} 
PANEL "LP-PP" XFMR (LP-2} 

PANEL "LP-2" PANEL "LP" 
PANEL "LP-2" SPUCE BOX#4 SPLICE TO CA # L - TI-DN-1 r-
PANEL "LP-2" SPLICE BOX#4 SPLICE TO CA # L -TI-DN-2 

PANEL "LP-2" SPLICE BOX#4 SPUCE TO CA# L - TI-DR LL 

PANEL "LP-2" SPLICE BOX#5 SPLICE TO CA# L - TI-DS-1 0 
PANEL "LP-2" SPLICE BOX#5 SPLICE TO CA # L - TI-DS-2 .., 
PANEL "LP-2" SPUCE BOX#5 SPLICE TO CA# L - TI-DS-3 

1-
PANEL "LP-2" SPLICE BOX#5 SPLICE TO CA # L - TI-DS-4 LLI 
PANEL "LP-2" SPUCE BOX#5 SPLICE TO CA # L -TI-DS-5 LLI 
PANEL "LP-2" SPLICE BOX#5 SPLICE TO CA# L - TI-DS-6 :I: 

UPS MAINTENANCE BY-PASS PANEL "480VAC UPS" 
(/) � 0::: 

Power Co. Transformer #1 SWITCH GEAR Main #1 (Bus A) I <( 
Power Co. Transformer 111 SWITCH GEAR Main 111 (Bus A) LLI Cl... 
Power Co. Transformer #1 SWITCH GEAR Main #1 (Bus A) ...J w 
Power Co. Transformer #1 SWITCH GEAR Main #1 (Bus A) :::) .... _J ,.,., 1-
Power Co. Transformer #1 SWITCH GEAR Main # 1 (Bus A) c 0 >-LLI _J 
Power Co. Transformer #1 SWITCH GEAR Main #1 (Bus A) :I: I 
Power Co. Transformer #2 SWITCH GEAR Main #2 (Bus B) u ;:::: 0::: 

I w 
Power Co. Transformer #2 SWITCH GEAR Main #2 (Bus B) (/) :::;: 0 <( z Power Co. Transformer #2 SWITCH GEAR Main #2 (Bus B) (.!) I ::::> 
Power Co. Transformer #2 SWITCH GEAR Main #2 (Bus B) z _J 
Power Co. Transformer #2 SWITCH GEAR Main #2 (Bus B) - 0 w 1- z 
Power Co. Transformer #2 SWITCH GEAR Main #2 (Bus B) :::) z z 

SS#1 FAN MOTOR #1 0 w ::::> a:: (!I 1-
SS#1 FANMOTOR #1 0 w 
SS#1 FANMOTOR #1 LLI 0:: _J 
SS#3 FAN MOTOR #3 ...J <Il 1-

>-
SS#3 FAN MOTOR #3 CD _J 
SS#2 FAN MOTOR #2 < ;:::: 
SS#2 FANMOTOR #2 

u ,..!.., 
SS#2 FANMOTOR #2 I 
SS#3 FAN MOTOR #3 ...J 

SWITCH GEAR PANEL "DP-E" < 
SWITCH GEAR PANEL "DP-E" u 
SWITCH GEAR PANEL "DP-W" 

-a:: 
SWITCH GEAR PANEL "DP-W" 1-
SWITCH GEAR PANEL "LP-PP" u 
SWITCH GEAR PANEL DP LLI ...J 
SWITCH GEAR SS#1 LLI 
SWITCH GEAR SS#1 

SWITCH GEAR SS#2 

SWITCH GEAR SS#2 

SWITCH GEAR SS#3 

SWITCH GEAR SS#3 

XFMR {120VAC UPS} PANEL "120VAC UPS" 

XFMR (LP-1} PANEL "LP-1 " 'Of 
XFMR (LP-2} PANEL "LP-2" ('I) 110 . (Q ,.. C\1 0 "" 

I 110 ,.. .... 0 
I z 

::iii: 
<C c -
J: 0. 

2 22/2 9 6  

® 5 
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CABLE TA G 

P-NEM-01 

P-NEM-02 

P-NEM-03 

P-NEM-04 

P-NEM-05 

P-NEM-06 

P-NEM-07 

P-NEDN-01 

P-NEDN-02 

P-NELP1-01 

P-NELP1-02 

P-NELP1-03 

P-NELP1-04 

P-NELP1-05 

P-NELP1-06 

P-NELP2-01 

P-NELP2-02 

P-NELP2-03 

P-NELP2-04 

P-NELP2-05 

P-NELP2-06 

P-NELP2-07 

P-NWDN-01 

P-NWDN-02 

P-NWLP1-01 

P-NWLP1-02 

P-NWLP1-03 

P-NWLP1-04 

P-NWLP1-05 

P-NWLP1-06 

P-NWLP2-01 

P-NWLP2-02 

P-NWLP2-03 

P-NWLP2-04 

P-NWLP2-05 

P-NWLP2-06 

P-NWLP2-07 

P-SEM-01 

P-SEM-02 

P-SEM-03 

P-SEM-04 

P-SEM-05 

P-SEM-06 

P-SEM-07 

P-SEDN-01 

P-SEDN-02 

P-SELP1-01 

P-SELP1-02 

P-SELP1-03 

P-SELP1-04 

P-SELP1-05 

P-SELP1-06 

P-SELP1-07 

P-SELP1-08 

P-SELP2-01 

P-5ELP2-02 

P-SELP2-03 

P-SELP2-04 

P-SELP2-05 

P-5ELP2-06 

P-SELP2-07 

P-SELP2-08 

P-SWDN-01 

P-SWDN-02 

P-SWLP1-01 

P-SWLP1-02 

P-SWLP1-03 

P-SWLP1-04 

P-SWLP1-05 

P-SWLP1-06 

P-SWLP1 -07 

P-SWLP2-01 

P-SWLP2-02 

P-SWLP2-03 

P-SWLP2-04 

P-SWLP2-05 

P-SWLP2-06 

P-SWLP2-07 

QTY. CABLE DESCRIPTION GROUND 

4 # 10 A WG-RHW2-LSZH #10 A WG 

4 # 10 A WG-RHW2-LSZH #10 A WG 

4 # 10 A WG-RHW2-LSZH #10 A WG 

4 # 10 A WG-RHW2-LSZH #1 0 A WG 

4 # 10 A WG-RHW2-LSZH #1 0 A WG 

4 # 10 A WG-RHW2-LSZH #10 A WG 

4 # 10 A WG-RHW2-LSZH #1 0 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #10 A WG-RHW2-LSZH #1 0 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #1 0 A WG 

4 #8 A WG-RHW2-LSZH #1 0 A WG 

4 #10 A WG-RHW2-LSZH #JO A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #J O A WG 

4 #8 A WG-RHW2-LSZH #1 0 A WG 

4 #8 A WG-RHW2-LSZH #1 0 A WG 

4 #8 A WG-RHW2-LSZH #JO A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 # 10 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #1 0 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #1 0 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #1 0 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #10 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #1 0 A WG 

4 #8 A WG-RHW2-LSZH #1 0 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #1 0 A WG 

4 #10 A WG-RHW2-LSZH #1 0 A WG 

4 # 10 A WG-RHW2-LSZH #10 A WG 

4 #10 A WG-RHW2-LSZH #10 A WG 

4 #10 A WG-RHW2-LSZH #10 A WG 

4 #10 A WG-RHW2-LSZH #10 A WG 

4 # 10 A WG-RHW2-LSZH #10 A WG 

4 #10 A WG-RHW2-LSZH #10 A WG 

4 #10 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #J O A WG 

4 #8 A WG-RHW2-LSZH #1 0 A WG 

4 # 10 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #1 0 A WG 

4 #8 A WG-RHW2-LSZH #JO A WG 

4 #8 A WG-RHW2-LSZH #JO A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #10 A WG-RHW2-LSZH #JO A WG 

4 #8 A WG-RHW2-LSZH #1 0 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #JO A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #1 0 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #1 0 A WG 

4 #10 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #1 0 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 # 10 A WG-RHW2-LSZH #1 0 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #10 A WG 

4 #8 A WG-RHW2-LSZH #lO A WG 

CABLE SCHEDULE 
VOL TS 

CABLE ROUTING SEGMENTS 
FROM DEVICE 

1 2 3 4 5 
480I277V P-343 P·351 N-EM 

480I277V P-346 P·352 N-EM 

480I277V P-373 P·381 N-EM 

480I277V P-374 P·380 N-EM 

480I277V P-304 N-EM 

480I277V P-309 N-EM 

480/277V P-311 N-EM 

480/277V P-345 P-353 P-355 NE-ON 

480I277V P-348 P-354 P-356 P-358 P-360 NE-ON 

480I277V P-345 P-353 P-355 NE-LP1 

480I277V P-347 P-357 NE-LP1 

480I277V P-347 P-357 P-359 NE-LP1 

480/277V P-348 P-354 P-356 P-358 NE-LP1 

480I277V P-348 P-354 P-356 P-358 P-360 NE-LP1 

480I277V P-350 P-362 NE-LPJ 

480I277V P-345 P-353 NE-LP2 

480/277V P-345 P-353 P-355 NE-LP2 

480I277V P-349 P-361 NE-LP2 

480I277V P-349 P-361 P-363 NE-LP2 

480I277V P-348 P-354 NE-LP2 

480I277V P-348 P-354 P-356 NE-LP2 

480I277V P-350 P-362 NE-LP2 

480I277V P-375 P-383 P-385 NW-DN 

480I277V P-376 P-382 P-384 P-386 P-388 NW-DN 

480I277V P-375 P-383 P-385 NW-LP1 

480I277V P-377 P-387 NW-LP1 

480I277V P-377 P-387 P-389 NW-LP1 

480I277V P-376 P-382 P-384 NW-LP1 

480I277V P-376 P-382 P-384 P-386 P-388 NW-LP1 

480I277V P-378 P-390 NW-LP1 

480I277V P-375 P-383 NW-LP2 

480I277V P-375 P-383 P-385 NW-LP2 

480I277V P-379 P-391 NW-LP2 

480I277V P-379 P-391 P-393 NW-LP2 

480I277V P-376 P-382 NW-LP2 

480/277V P-376 P-382 P-384 P-386 NW-LP2 

480/277V P-378 P-390 NW-LP2 

480/277V P-445 P-451 S-EM 

480/277V P-444 P-452 S-EM 

480I277V P-475 P-481 S-EM 

480I277V P-472 P-480 S-EM 

480I277V P-404 S-EM 

480/277V P-409 S-EM 

480/277V P-411 S-EM 

480I277V P-447 P-453 P-455 P-457 SE-DN 

480I277V P-446 P-454 P-456 SE-DN 

480I277V P-447 P-453 P-455 SE-LP1 

480I277V P-447 P-453 P-455 P-457 SE-LP1 

480/277V P-449 P-459 SE-LP1 

480I277V P-446 P-454 SE-LP1 

480I277V P-446 P-454 P-456 SE-LP1 

480I277V P-448 P-458 SE-LP1 

480/277V P-448 P-458 P-460 SE-LP1 

480I277V P-448 P-458 P-460 P-462 SE-LP1 

480I277V P-447 P-453 SE-LP2 

480/277V P-447 P-453 P-455 P-457 SE-LP2 

480/277V P-449 P-459 SE-LP2 

480I277V P-446 P-454 SE-LP2 

480I277V P-446 P-454 P-456 SE-LP2 

480I277V P-450 P-464 SE-LP2 

480I277V P-450 P-464 P-466 SE-LP2 

480I277V P-450 P-464 P-466 P-468 SE-LP2 

480I277V P-477 P-483 P-485 SW-DN 

480I277V P-474 P-482 P-484 SW-DN 

480I277V P-477 P-483 P-485 5W-LP1 

480/277V P-479 P-487 SW-LP1 

480I277V P-474 P-482 SW-LP1 

480I277V P-474 P-482 P-484 SW-LP1 

480I277V P-476 P-486 5W-LP1 

480I277V P-476 P-486 P-488 5W-LP1 

480I277V P-476 P-486 P-490 SW-LP1 

480I277V P-477 P-483 SW-LP2 

480I277V P-477 P-483 P-485 SW-LP2 

480I277V P-479 P-487 SW-LP2 

480I277V P-474 P-482 SW-LP2 

480I277V P-474 P-482 P-484 SW-LP2 

480I277V P-478 P-492 SW-LP2 

480/277V P-478 P-492 P-494 5W-LP2 
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TO DEVICE NOTES I NEM-513 NORTHBOUND TUNNEL 

NEM-415 EAST WALL EMERGENGY FIXTURES 

NEM-313 NORTHBOUND TUNNEL 

NEM-215 WEST WALL EMERGENGY FIXTURES ;::!: "' 
w 

RDE-NE1 / RDE-NE4 2 
m 

NORTHBOUND EAST WALL ROE w � f-
RDE-NW1 I RDE-NW4 NORTHBOUND WEST WALL ROE "' " D co w CO  

N-C FEED TO 'N-C' PANEL 0 _, r-
� UJ  NEDN-319 w c.D  

NEDN-6114 D oo: O  w ::> �  
NELP1-3/12 "' LL  � � NELP1 -11I11 �rr 

NELP1 -15I10 

NELP1-6/10 

NELP1-8I9 
TUNNEL ROADWA Y LIGHTING � C)  D 

NELPl-14/7 b: _J  
NORTHBOUND TUNNEL, EAST WALL <J: J  � u  

NELP2-5/12 :s co  
NELP2-11I11 

NELP2-17I11 

NELP2-21I10 
D D � �  w 

NELP2-6/1 0 
OL _J 

NELP2-1219 � ::::;: � �  
NELP2-1417 

NWDN-3/9 

NWDN-6/13 

NWLP1-1I12 

NWLP1 -11I1 0 

NWLP1 -13/1 1 r-
NWLP1 -6/9 1..1... 
NWLP1 -8/9 

TUNNEL ROADWA Y LIGHTING 
0 

NWLP1 -14/7 
NORTHBOUND TUNNEL, WEST WALL v 

NWLP2-5I11 

NWLP2-7I12 t-
NWLP2-17/1 0 

w 
w 

NWLP2-19/1 1 :I: 
NWLP2-6/10 V) :::.::: 

NWLP2-10/1 0 I rr 
<( 

NWLP2-18/6 w 
0.. 

SEM-312 
SOUTHBOUND EAST WALL EMERGENGY FIXTURES ....J w 

SEM-612 ::::> "" _) � f-
SEM-912 0 0 >-

SOUTHBOUND WEST WALL EMERGENGY FIXTURES w _) 
SEM-1012 :I: I ;::::: 0::: 

RDE-SE1 I RDE-SE4 SOUTHBOUND EAST WALL ROE u I w 
RDE-SW1 / RDE-SW4 SOUTHBOUND WEST WALL ROE V) ::::;: 0 

<( z 
5-C SOUTHBOUND LIGHTING CONTROL PANEL (.!) :::r: ::::l 

SEDN-116 z _) 
SEDN-4/6 � 0 w 

z 
SELP1-5I8 ::::> z z 
SELP1-716 0 w ::::l 

C) f-
SELP1 -1715 � 0 w 
SELP1-6I9 w 0:: _) 
SELP1-8/7 ....J (1) f->-

SELP1 -18I9 co _) 
SELP1-24I9 TUNNEL ROADWA Y LIGHTING 

< ;::::: u 
SELP1-2817 SOUTHBOUND TUNNEL, EAST WALL J... 
SELP2-5/1 0 I 

SELP2-11I10 ....J 
SELP2-15I5 < 
SELP2-6/13 

u -
SELP2-12/1 0 � 
SELP2-18I9 t-

u 
SELP2-24I9 w 
SELP2-2617 ....J 
SWDN-115 w 
SWDN-616 

SWLP1 -3I12 

SWLP1 -9/5 

SWLP1 -6/9 

SWLP1 -1017 

SWLP1 -18I9 v 
SWLP1 -24I9 TUNNEL ROADWA Y LIGHTING M co 
SWLP1 -2617 SOUTHBOUND TUNNEL, WEST WALL (0 
SWLP2-5I1 0 

,.... C\1 
SWLP2-7/8 

0 ...... 
I co 

SWLP2-1715 ,.... 
SWLP2-6I13 ....... 0 

SWLP2-10/1 1 
I z 

SWLP2-18I9 :::! 
SWLP2-24I9 <( c -

:I: c.. 

2 2:/2 9 6  

@ 5 



0 
1'-
-T 

(0 
z 
>-
1-

c 
ry 

u 

<D 
1'0 
0 
(/) 
w 
u 
-T 
rr I 

0 
I 

0 
L 

2 
X 
Q) 

/ 

E 
E 

_c 
/ 
cr 
c 

� 

0 
3: 
s 
Q_ 

/ 

CABLE TA G QTY. 

P·SWLP2-08 4 

P-REM-01 4 

P-REM-02 4 

P-REM-03 4 

P-REM-04 4 

P-REM-05 4 

P-REM-06 4 

P·REDN-01 4 

P-REDN-02 4 

P-RELPJ-01 4 

P-RELPJ-02 4 

P-RELPJ-03 4 

P-RELPJ-04 4 

P·RELP1-05 4 

P·RELP2-01 4 

P·RELP2-02 4 

P·RELP2·03 4 

P·RELP2-04 4 

P·RELP2-05 4 

P·RELP2-06 4 

P-RWDN-01 4 

P-RWDN-02 4 

P·RWLP1 ·01 4 

P·RWLP1 -02 4 

P·RWLP1 ·03 4 

P·RWLP1 ·04 4 

P-RWLP1 -05 4 

P·RWLP2-01 4 

P·RWLP2-02 4 

P·RWLP2-03 4 

P·RWLP2·04 4 

P·RWLP2·05 4 

P·RWLP2-06 4 

P·DPE/NEDN 4 

P·DPE/NELPI 4 

P·DPE/NELP2 4 

P·DPE/REDN 4 

P·DPE/RELP1 4 

P·DPEIRELP2 4 

P·DPE/SEDN 4 

P·DPE/SELP1 4 

P·DPE/SELP2 4 

P·DPW/NWDN 4 

P-DPW/NW-LP1 4 

P·DPWINWLP2 4 

P·DPWIRWLDN 4 

P·DPWIR WLP1 4 

P·DPWIR WLP2 4 

P·DPW/SWDN 4 

P·DPWISWLP1 4 

P·DPWISWLP2 4 

P·DPE/A lNE 2 

P-DPE/82NE 2 

P·DPE/C3NE 2 

P·DPE/A2SE 2 

P·DPE/83SE 2 

P·DPE/CJSE 2 

P-DPEIA3RE 2 

P·DPE/B1RE 2 

P·DPE/C2RE 2 

P-DPW/A2NW 2 

P-DPW/B3NW 2 

P·DPW/C1NW 2 

P·DPWIA3SW 2 

P·DPW/81SW 2 

P·DPW/C2SW 2 

P·DPWIA1RW 2 

P·DPW/82RW 2 

P·DPW/C3RW 2 

C·PLC/COER1 1 

C-PLC/COFP1 1 

C·PLC/CON81 1 

C-PLC/CON82 1 

C·PLC/COSRJ 1 

C-PLC/COSR2 1 

C-PLC/COSB1 1 

C-PLC/COSB2 1 

C·NC·NP-01 1 

CABLE SCHEDULE 
CABLE DESCRIPTION GROUND VOL TS 

CABLE ROUTING SEGMENTS 

1 2 3 4 5 
#8 A WG·RHW2-LSZH #JO A WG 480/277V P-478 P-492 P-494 P-496 

# 10 A WG·RHW2-LSZH #JO A WG 480/277V P-545 P-551 

# 10 A WG·RHW2-LSZH #JO A WG 480/277V P-546 P-552 

# 10 A WG·RHW2-LSZH #JO A WG 480/277V P-575 P-581 

# 10 A WG·RHW2-LSZH #JO A WG 480/277V P-574 P-580 

# 10 A WG·RHW2-LSZH #JO A WG 480/277V P-504 

# 10 A WG-RHW2-LSZH #JO A WG 480/277V P-509 

#8 A WG-RHW2-LSZH #JO A WG 480/277V P-547 P-553 P-555 

#8 A WG·RHW2-LSZH #JO A WG 480/277V P-548 P-554 P-556 P-558 

#8 A WG·RHW2-LSZH #JO A WG 480/277V P-547 P-553 P-555 

# 10 A WG·RHW2-LSZH #JO A WG 480/277V P-549 P-557 

#8 A WG·RHW2-LSZH #JO A WG 480/277V P-548 P-554 P-556 

#8 A WG·RHW2-LSZH #JO A WG 480/277V P-548 P-554 P-556 P-558 

#8 A WG-RHW2-LSZH #10 A WG 480I277V P-550 P-560 

#8 A WG-RHW2-LSZH #10 A WG 480/277V P-547 P-553 

#8 A WG-RHW2-LSZH #10 A WG 480/277V P-547 P-553 P-555 

#10 A WG·RHW2-LSZH #10 A WG 480I277V P-549 P-557 

#8 A WG-RHW2-LSZH #10 A WG 480/277V P-548 P-554 

#8 A WG-RHW2-LSZH #10 A WG 480/277V P-548 P-554 P-556 P-558 

#8 A WG-RHW2-LSZH #10 A WG 480/277V P-550 P-560 

#8 A WG·RHW2-LSZH #10 A WG 480/277V P-577 P-583 P-585 

#8 A WG-RHW2-LSZH #10 A WG 480I277V P-576 P-582 P-584 P-586 

#8 A WG-RHW2-LSZH #10 A WG 480/277V P-577 P-583 P-585 

#10 A WG-RHW2-LSZH #10 A WG 480/277V P-579 P-587 

#8 A WG·RHW2-LSZH #10 A WG 480/277V P-576 P-582 P-584 

#8 A WG·RHW2-LSZH #10 A WG 480/277V P-576 P-582 P-584 P-586 

#8 A WG-RHW2-LSZH #10 A WG 480/277V P-578 P-588 

#8 A WG-RHW2-LSZH #10 A WG 480/277V P-577 P-583 

#8 A WG-RHW2-LSZH #10 A WG 480/277V P-577 P-583 P-585 

#10 A WG-RHW2-LSZH #10 A WG 480/277V P-579 P-587 

#8 A WG·RHW2-LSZH #JO A WG 480/277V P-576 P-582 

#8 A WG·RHW2-LSZH #10 A WG 480/277V P-576 P-582 P-584 P-586 

#8 A WG-RHW2-LSZH #10 A WG 480/277V P-578 P-588 

#1 A WG-RHW2-LSZH #8 A WG 480/277V P-320 

#1 A WG-RHW2-LSZH #8 A WG 480/277V P-321 

#1 A WG·RHW2-LSZH #8 A WG 480I277V P-322 

#1 A WG·RHW2-LSZH #8 A WG 480I277V P-323 

#1 A WG-RHW2-LSZH #8 A WG 480/277V P-324 

#1 A WG-RHW2-LSZH #8 A WG 480/277V P-325 

#1 A WG·RHW2-LSZH #8 A WG 480/277V P-326 

#1 A WG·RHW2-LSZH #8 A WG 480/277V P-327 

#1 A WG·RHW2-LSZH #8 A WG 480/277V P-328 

#1 A WG-RHW2-LSZH #8 A WG 480I277V P-420 

#1 A WG-RHW2-LSZH #B A WG 480/277V P-421 

#1 A WG-RHW2-LSZH #8 A WG 480/277V P-422 

#1 A WG-RHW2-LSZH #8 A WG 480/277V P-423 

#1 A WG·RHW2-LSZH #8 A WG 480/277V P-424 

#1 A WG·RHW2-LSZH #8 A WG 480/277V P-425 

#1 A WG-RHW2-LSZH #8 A WG 480/277V P-426 

#1 A WG-RHW2-LSZH #8 A WG 480/277V P-427 

#1 A WG-RHW2-LSZH #8 A WG 480/277V P-428 

#2/0 A WG·RHW2-LSZH #6 A WG 277V T-300 

#210 A WG·RHW2-LSZH #6 A WG 277V T-301 

#210 A WG-RHW2-LSZH #6 A WG 277V T-302 

#2/0 A WG-RHW2-LSZH #6 A WG 277V T-303 

#2/0 A WG·RHW2-LSZH #6 A WG 277V T-304 

#2/0 A WG·RHW2-LSZH #6 A WG 277V T-305 

#210 A WG-RHW2-LSZH #6 A WG 277V T-306 

#2/0 A WG-RHW2-LSZH #6 A WG 277V T-307 

#2/0 A WG·RHW2-LSZH #6 A WG 277V T-308 

#2/0 A WG-RHW2-LSZH #6 A WG 277V T-400 

#2/0 A WG-RHW2-LSZH #6 A WG 277V T-401 

#2/0 A WG-RHW2-LSZH #6 A WG 277V T-402 

#2/0 A WG-RHW2-LSZH #6 A WG 277V T-403 

#2/0 A WG·RHW2-LSZH #6 A WG 277V T-404 

#210 A WG-RHW2-LSZH #6 A WG 277V T-405 
#210 A WG-RHW2-LSZH #6 A WG 277V T-406 

#210 A WG-RHW2-LSZH #6 A WG 277V T-407 

#2/0 A WG·RHW2-LSZH #6 A WG 277V T-408 

3/C #14 'TC' LSZH C-600 C-604 

3IC #14 'TC' LSZH C-600 C-602 C-603 

3IC #14 'TC' LSZH C-600 C-602 C-604 C-606 

3IC #14 'TC' LSZH C-600 C-602 C-604 C-607 

3/C #14 'TC' LSZH C-600 C-602 C-604 C-608 C-610 

3IC #14 'TC' LSZH C-600 C-602 C-604 C-608 C-611 

3IC #14 'TC' LSZH C-600 C-602 C-604 C-608 C-612 

3IC #14 'TC' LSZH C-600 C-602 C-604 C-608 C-612 

2-PAIRS #16AWG BELDEN 10695 C-300 
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FROM DEVICE TO DEVICE NOTES I SW·LP2 SWLP2-30/6 

R-EM REM-3/2 SOUTHBOUND EXIT RAMP TO 3RD STREET 

R-EM REM-6/2 EAST WALL EMERGENGY FIXTURES 

R-EM REM-9/2 SOUTHBOUND EXIT RAMP TO 3RD STREET ;::!: "' 
w 

REM-1 0/2 WEST WALL EMERGENGY FIXTURES 2 
m 

R-EM w � f-
R-EM RDE·SRE1 / RDE·SRE4 SOUTHBOUND EXIT RAMP EAST WALL ROE "' " D co w CO  
R-EM RDE-SRWJ I RDE-SRW4 SOUTHBOUND EXIT RAMP WEST WALL ROE 0 _, r-

� UJ  RE·DN REDN-3/5 w c.D  
RE·DN REDN-4/6 D oo: O  w ::> �  
RE-LPJ RELPJ-5113 "' LL  � � RE·LPJ RELPJ -11/2 �rr 
RE·LPJ RELPJ-6/8 

RE-LPJ RELPJ -12/7 TUNNEL ROADWA Y LIGHTING 

RE-LPJ RELP1 -16/12 SOUTHBOUND EXIT RAMP TO 3RD STREET � C)  D 
RE-LP2 RELP2·5I1 0 EAST WALL b: ....J <J: J  � u  
RE-LP2 RELP2-1 1/9 :s co  
RE·LP2 RELP2·17/2 

RE-LP2 RELP2·6I11 

RE-LP2 RELP2-10/12 
D D � �  w 

RE·LP2 RELP2-1 6/12 
OL ....) 

RW·DN RWDN-3/5 � ::::;: � �  
RW-DN RWDN-4/6 

R W-LP1 RWLP1 ·1/13 

RW-LP1 RWLP1-11/2 

RW·LP1 RWLP1·6I8 

RW·LP1 RWLP1·12/7 TUNNEL ROADWA Y LIGHTING 

RW-LP1 RWLP1 -16I12 SOUTHBOUND EXIT RAMP TO 3RD STREET r--
RW-LP2 RWLP2-5/1 0 WEST WALL IJ... 
RW-LP2 RWLP2-1 1I9 0 
RW-LP2 RWLP2-1 712 1.{) 
R W·LP2 RWLP2·6/1 1 

RW·LP2 RWLP2·12/11 I-
R W-LP2 RWLP2-14I12 

LLJ 
LLJ 

DP·E NE-ON ::I: 
DP·E NE-LPI l/) :::.::: 
DP·E NE-LP2 I rr 

<( 
DP·E RE·DN LLJ 

0.. 
DP·E RE-LP1 FEEDS TO EAST WALL DISTRIBUTION PANELS ....J w 
DP-E RE-LP2 :::::> '<)" ....J � f-
DP·E SE·DN 0 0 >-

LLJ ....J 
DP·E SE·LP1 ::I: I ;::::: 0::: 
DP·E SE·LP2 u I w 
DP·W NW-DN l/) ::::;: 0 

<( z 
DP-W NW-LP1 (.!) :::r: ::::l 
DP·W NW-LP2 z ....J 
DP·W RW·DN � 0 w 

z 
DP·W R W·LP1 FEEDS TO WEST WALL DISTRIBUTION PANELS :::::> z z 
DP·W R W·LP2 0 w ::::l 

C) f-
DP·W SW-DN � 0 w 
DP·W SW-LP1 LLJ 0:: ....J 
DP·W SW-LP2 ....J (1) f->-
DP·E AliNE co ....J 
OP-E 82INE 

< ;::::: u 
DP·E C3INE J_, 
DP·E A2ISE I 
DP·E 83/SE ....J 
DP·E C1/SE < 
OP-E A3IRE 

u 
DP·E BliRE 0:: 
DP·E C2IRE TEMPORARY FEEDERS FOR EXISITNG TUNNEL LIGHTING I-

u 
DP-W A2INW DISTRIBUTION BOARDS LLJ 
DP-W B3INW ....J 
DP·W C1/NW LLJ 
DP·W A3/SW 

DP·W B1/SW 

DP-W C2/SW 

DP·W A1/RW 

DP·W 82/RW 

DP· W C3/RW v 
CO PLC COER1 M co 
CO PLC COFP1 (0 
CO PLC CON81 

,.... C\1 
CO PLC CON82 

0 """' 
CARBON MONOXIDE DETECTION I co 

CO PLC COSR1 ,.... 
CO PLC COSR2 ....... 0 
CO PLC COS81 

I z 
CO PLC COS82 :::! 

<( c 
N·C NORTHBOUND PHOTOMETER -
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CABLE TA G 

C-NC-NECI -OI 

C-NC-NECI -02 

C-NC-RDE-NE-OI 

C-RDE-NE-LED 

C-NC-NWCI -OI 

C-NC-NWC2-0I 

C-NC-RDE-NW-OI 

C-RDE-NW-LED 

C-SC-SP-OI 

C-SC-SECI -OI 

C-SC-SEC2-0I 

C-SC-RDE-SE-01 

C-RDE-SE-LED 

C-SC-SWCI -OI 

C-SC-SWC2-0I 

C-SC-RDE-SW-OI 

C-RDE-SW-LED 

C-SC-RECI -OI 

C-SC-RECZ-01 

C-SC-RDE-RE-01 

C-RDE-RE-LED 

C-SC-RWCI -01 

C-SC-RWC2-0I 

C-SC-RDE-RW-OI 

C-RDE-RW-LED 

QTY. CABLE DESCRIPTION 

2 #I2 A WG-RHW2-LSZH 

2 #I2 A WG-RHW2-LSZH 

I 2IC #I2AWG BELDEN 3I03S 

2IC #I2AWG BELDEN 3I03S 

2 #I2 A WG-RHW2-LSZH 

2 #I2 A WG-RHW2-LSZH 

I 2IC #I2AWG BELDEN 3I03S 

2IC #I2AWG BELDEN 3I03S 

I 2-PAIRS #I6AWG BELDEN I069S 

2 #I2 A WG-RHW2-LSZH 

2 #I2 A WG-RHW2-LSZH 

I 2IC #I2AWG BELDEN 3I035 

2IC #I2AWG BELDEN 3I03S 

2 III2 A WG-RHW2-LSZH 

2 #I2 A WG-RHW2-LSZH 

1 2IC #I2AWG BELDEN 3I03S 

2/C #12AWG BELDEN 3103S 

2 III2 A WG-RHW2-LSZH 

2 #I2 A WG-RHW2-LSZH 

1 2IC #12AWG BELDEN 3I03S 

2IC #I2AWG BELDEN 3I03S 

2 #12 A WG-RHW2-LSZH 

2 #I2 A WG-RHW2-LSZH 

I 2/C III2AWG BELDEN 3I03S 

2IC #12AWG BELDEN 3103S 

CABLE SCHEDULE 
GROUND VOL TS 

CABLE ROUTING SEGMENTS 
FROM DEVICE 

1 2 3 4 5 
I20V C-30I N-C 

120V C-302 N-C 

C-303 N-C 

C-305 RDE-NEI I RDE-NE4 

I20V C-306 N-C 

120V C-307 N-C 

C-308 N-C 

C-3IO RDE-NWI I RDE-NW4 

C-400 

I20V C-40I s-c 
I20V C-402 5-C 

C-403 5-C 

C-405 RDE-SE1 I RDE-SE4 

120V C-406 5-C 

120V C-407 5-C 

C-408 5-C 

C-410 RDE-SW1 I RDE-SW4 

I20V C-501 5-C 

I20V C-502 5-C 

C-503 S-C 

C-505 ROE-REI I RDE-RE4 

120V C-506 s-c 
120V C-507 s-c 

C-508 5-C 

C-510 RDE-RW1 I RDE-RW4 
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TO DEVICE NOTES I NE-CI 

NE-C2 

RDE-NEI I RDE-NE4 

NE-LED DIMMING DRIVERS TUNNEL ROADWA Y  LIGHTING CONTROL ;::!: "' 
w 

NORTHBOUND TUNNEL 2 
m 

NW-CI w � f-
NW-C2 "' " D co w CO  

RDE-NWI I RDE-NW4 0 _, r-
� UJ  NW-LED DIMMING DRIVERS w c.D  

SOUTHBOUND PHOTOMETER D oo: O  w ::> �  
SE-C I "' LL  � � SE-C2 �rr 

RDE-SEI I RDE-SE4 

SE-LED DIMMING DRIVERS 

SW-CI � C)  D 
SW-C2 b: ....J <J: J  � u  

RDE-SWI I RDE-SW4 TUNNEL ROADWA Y LIGHTING CONTROL :s co  
SW-LED DIMMING DRIVERS SOUTHBOUND TUNNELAND 

RE-Cl SOUTHBOUND EXIT RAMP TO 3RD STREET 

RE-C2 
D D � �  w 

ROE-REI / RDE-RE4 
OL ....J 

RE-LED DIMMING DRIVERS � ::::;: � �  
RW-C1 

R W-C2 

RDE-RWI / RDE-RW4 

RW-LED DIMMING DRIVERS 

r-
1..1... 
0 
c.o 
t-
w 
w 
:I: 
V> :::.::: 
I rr 

<( 
w 

0.. 
....J w 
::::> "" _) � f-0 0 >-
w _) 
:I: I ;::::: 0::: (_) I w 
V> ::::;: 0 

<( z 
(.!) :::r: ::::l 
z _) 
� 0 w 

z z 
::::> z 
0 w ::::l 
� C) f-

0 w 
w 0:: _) 
....J (1) f->-CD _) 
<( ;::::: (_) 
I J_, 

....J 
<( 
(_) -
� 
t-
(_) 
w 
....J 
w 

v 
M co 

(0 ,.... C\1 0 r--
I co 

,.... 
""" 0 

I z 
:::! 
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CABLE 
TAG 

F-MCRC-01 
F-MCRC-02 
F-MCRC-03 
0-NBPC-01 
0-NBPC-02 
0-NBPC-03 
0-NBPC-04 
0-NBPC-05 
0-NBPC-06 
0-CRSW-01 
0-CRSW-02 
0-CRSW-03 
0-CRSW-04 
0-MBRE-01 
0-MBRE-02 
0-MULT-OI 
0-MULT-02 
O·MULT-03 

0-LHOT-OI 
0-LHDT-02 
0-LHDT-03 
0-TLCP-OI 
0-TLCP-02 
0-NBPC-01 
0-NBPC-02 
0-NBPC-03 
0-SBPC-OI 
0-SBPC-02 
0-SBPC-03 

QTY CABLE DESCRIPTION GROUND VOLTAGE 

I 24S/SM N/A N/A 
I 24S/SM N/A N/A 

1 24S/SM N/A N/A 
I CAT6 N/A N/A 
I CAT6 N.'A N.'A 
1 CAT6 N.'A N/A 
1 CAT6 N/A N/A 
1 CAT6 N/A N/A 
1 CAT6 N/A N/A 
1 CAT6 N/A N/A 
1 CAT6 N/A N/A 
1 CAT6 N/A N/A 
1 CAT6 N/A N/A 
1 CAT6 STP N/A N/A 
1 CAT6STP N/A N/A 
I CAT6 STP N/A N/A 
1 CAT6 STP N/A N/A 
1 C4T6 STP N'A N'A 
1 CAT6 N'A N'A 
1 CAT6 N.'A N'A 
1 CAT6 N'A N'A 
1 CAT6 N'A N.'A 
1 CAT6 N.'A N.'A 
1 CAT6 N'A N'A 
1 CAT6 N.'A N.'A 
1 CAT6 N.'A N'A 
1 CAT6 N.'A N.'A 
1 CAT6 N'A N'A 
1 CAT6 N.'A N.'A 

CABLE SCHEDULE 
CABLE ROUTING SEGMENTS 

1 2 3 4 5 6 7 
F-702 F-1BI F-705 NBPC 
F-702 F-1B1 F-703 F-1B3 F-706 0-732 SBPC 

F-702 F-1B1 F-703 F-1B3 F-706 0-732 SBPC 
F-702 F-1B1 C-713 
F-702 F-1B1 F-703 F-1B2 C-714 
F-702 F-1B1 F-703 F-1B2 F-704 F-1B3 C-715 
C-730 
C-728 
C-729 
C-701 
C-701 
C-701 
C-701 
C-735 
C-735 
C-735 
C-735 
C-735 

C-511 C-512 
C-511 C-513 C-514 
C-511 C-513 C-515 
C-701 PB-MCR C-312 
C-701 PB-11CR C-412 
C-707 0-733 C-707 
C-708 0-733 C-708 
C-709 0-733 C-709 
C-710 0-731 C-710 
C-7I1 0-731 C-711 
C-712 0-731 C-712 
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FROM TO NOTES I DEVICE DEVICE 
PP·G1·CR·RI (CENTRAL CABINET} PP·GI·NBP·R1 (NORTH PORTAL CABINET) 
PP-S1·CR-R1 (CENTRAL CABINET) PP-51-SBP-R 1 (SOUTH PORTAL CABINET) 

PP-G1-CR-R1 (CENTRAL CABINET) PP-GI-SBP-R1 (SOUTH PORTAL CABINET) 
CRSW-G1-CR-R1 CENTRAL CABINE MID TUNNEL CAMERA 1 ;::!: "' w 
CRSW-G1-CR-R1 CENTRAL CABINET MID TUNNEL CAMERA 2 2 m 
CRSW·G1·CR·R1 CENTRAL CABINE MID TUNNEL CAMERA 3 

w � f-
CR5W-G1-CR-R1 CENTRAL CABINE TUNNEL CONTROL ROOM CAMERA "' " 
CR5W-G1-CR-R1 CENTRAL CABINE ELECTRICAL ROOM CAMERA 

D co wCO 
0 _, r-

CR5W·G1-CR·R1 CENTRAL CABINE FAN ROOM CAMERA �UJ 
FAN·PLC PRIMARY (FAN·PLC CABINET CRSW-51-CR·R1 CENTRAL CABINET; wc.D 
FAN-PLC BACK-UP FAN-PLC CABINET CRSW-52-CR-R1 CENTRAL CABINE D oo: O  

w ::> �  
FSW·S1·CR·R2 FAN·PLC CABINET CRSW-51-CR·R1 CENTRAL CABINET; "'LL �� FSW-51-CR·Rl FAN·PLC CABINET CRSW-52-CR·Rl CENTRAL CABINE � rr  
FSW-51-CR-Rl FAN-PLC CABINET MAIN U71LITY BREAKER NO 1 
FSW·S1-CR·Rl FAN·PLC CABINET MAIN U71LITY BREAKER NO 2 
FSW-SI-CR-Rl FAN-PLC CABINET MUL 71LfN NO I 
FSW·SI·CR·Rl FAN·PLC CABINET MUL 71LIN NO 2 

�C) 
D 

FSW-51-CR·RZ FAN·PLC CABINET MUL71LIN N03 b:_J 
FSW-SI-CR-Rl FAN-PLC CABINET LINEAR HEAT DETEC710N # 1 <J:J �u 
FSW-51-CR-Rl FAN-PLC CABINET LINEAR HEAT DETEC710N #2 :sco 
FSW-SI-CR-Rl FAN-PLC CABINET LINEAR HEAT DETEC710N #3 
FSW-51-CR-RZ FAN-PLC CABINET TUNNEL LIGHTING CONTROL PANEL N-C 
FSW-S1-CR-Rl FAN-PLC CABINET TUNNEL LIGHTING CONTROL PANEL s-c D D 

FSW-G1-NBP-R1 NORTH PORTAL CABINE NORTH PORTAL CAMERA 1 ��  w OL_l 
FSW-G1-NBP-RI NORTH PORTAL CABINET NORTH PORTAL CAMERA 2 �::::;: �� FSW-G1-NBP·RI NORTH PORTAL CABINE NORTH PORTAL CAMERA 3 
FSW-G1-5BP-R1 SOUTH PORTAL CABINET SOUTH PORTAL CAMERA 1 
FSW-G1-SBP-R1 SOUTH PORTAL CABINET SOUTH PORTAL CAMERA 2 
FSW-G1-5BP-R1 SOUTH PORTAL CABINET SOUTH PORTAL CAMERA 3 
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120VAC -FROM LP-1 CIRCUIT BREAKER #1 

I (H) OFF OFF L _____ 

HAND �%-�-------------0-P£--::>(N +>-�-�s-�---oc---I
R-
I
01 

I I I DI-X-XX-X I 
____L_JOO HOA IN HAND ___L_ OOX 24VDC+ -----y ��� L > OR OFF 

l 0 ' 

!NOT IN AUTO! 

I oxo I 
____1..__ 

CR-102 

CR-104 
L-------------------0 0---------------------------------------------o� 
�----------------�/ oxo 

ACTUATOR 
TERMINALS 

,-----, 

�----------------�/� I I 
,..c�

-�101 
___________ 

i__l 

�================-/-70-c��Y�IM: R-x£] ror;��S':icERJ � "FI -D /-/u 
R-X-X-X I 

(CLOSE DAMPER) I 
FROM PLC I 

CR-102 r-------__j ! 3 '----------/-,()------j: �-----------�� 
2A 

l ___________ _j 
I 6 (IOOW ' -----�-�--;---------
1 HEATER I FUSE I I 

L _________________ j 

120VAC -FROM LP-1 CIRCUIT BREAKER #3 

I ACTUATOR 
TERMINALS I� �-----, 

L _____ CR-� Ll 
'----------

------,I

D-
C
---l'R
-�� 

R-X£] !OPEN DAMPER�- -

� 
FROM PLC I /'FI-01-2// 

X-X-X I 

(CLOSE DAMPER) I 
FROM PLC i CR-102 - I 3 

'--------------,:0---1 �,---=-----=---=--_----' ------�� 

I 
(NJ I 

t 
I 
I 
I 
I 
I 
I 

2A 1----6----aoow _j 1 
I 

-----�-�--;------J 
FUSE 

- - - WIRING EXTERNAL TO SPLICE BOX SB #
I WIRING INTERNAL TO SPLICE BOX SB #/ 

I HEATER I 
I I 

L ----------------- J 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

!35 

136 

137 

138 

!39 

140 

141 

142 

143 

144 

145 

146 

147 

120VAC -FROM LP-1 CIRCUIT BREAKER #5 

I 
I (H) 

ACTUATOR 
TERMINALS 

,-----, 
I 

(N) I CR-101 I 2 

'------------�o-c---I
R-��104: R-x£] ror;��S�"(cER�

- -�:O/-J" 
R-X-X-X I 

(CL OS£ DAMPER) 
FROM PLC I 

L _____ t 
I 
I 
I 
I 
I 
I CR-102 ! 3 '---------------,Cf----1 �r----=---=- --=----�------ �� 

2A 

FUSE 

I 
I (H) 

�----6----(JOOW_j 1 
I ------1---�--;---------J 

I HEATER I 
I I 

L _________________ j 

120VAC -FROM LP-1 CIRCUIT BREAKER #7 

ACTUATOR 
TERMINALS 

,-----, 
I 

(N) I L _____ 
CR-101 I 2 

'----------�o-
C
--1
R-
��I04 R-X£] WPEN DAMPER� --�� 

FROM PLC 
R-X-X-X ! /'FJ-DI-411 

(CL OS£ DAMPER) I 
FROM PLC i 

t 
I 
I 
I 
I 
I 
I CR-102 r-- -----------------' I 3 

'------------,()----1 �-----------L� 
2A 

FUSE 

�----6----(JOOW_j 1 
I 

------1---�--;---------J 
I HEATER I 
I I 

L ----------------- j 
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120VAC -FROM LP-1 CIRCUIT BREAKER #2 

I (H) OFF OFF L _____ 

HAND �%-�-------------0P - £,.cN +>-�-�s-�---oc---t
R-151 

I I I DI-X-XX-X I 
____L_JOO HOA IN HAND ___L_ OOX 24VDC+ -----y ��� L > OR OFF 

l 0 ' 

!NOT IN AUTO! 

I oxo I ____1..__ 

CR-152 

CR-154 L-----------------� o-------------------------------------------� �--------------�/ oxo 
ACTUATOR 
TERMINALS 

,-----, 

,..
c�-2157 ___________ i__l �------------------//� I I � I 
CR-154 R-X-X-X I L-------------------70---1

~ 
1 (OPEN DAMPER) I 

�------------------// I 

R-X-X-X 
FROM PLC !/1"1-02-r/ 

(CLOSE DAMPER) I 
FROM PLC i CR-152 ------------------' I 3 '----------/-,()------1: �-----------�� 

2A 1----6
----<ioow _j , -----+-�-�----

FUSE I HEATER I 

I 
I (HJ 
L ____ _ 

I I L _________________ j 

120VAC -FROM LP-1 CIRCUIT BREAKER #4 

ACTUATOR 
TERMINALS 

,-----, 
CR-::151 ---�--------�l � 
CR-154 R-X-X-X I I 

~ 
'----------------,ID-----1 (OPEN DAMPER) I ! 

X-X-X 
FROM PLC ! /FJ -02-2// ! 

(CLOSE DAMPER) I ! 
FROM PLC i I CR-152 I 3 '--------------,:0---1 �,---=-----=---=--

_
----' ------�� 

I 
(NJ I 

t 
I 
I 
I 
I 
I 
I 

2A l ___________ _j I I 
----- + - � _ J_ ____ j 

FUSE 

- - - WIRING EXTERNAL TO SPLICE BOX SB #2 
WIRING INTERNAL TO SPLICE BOX SB #2 

I HEATER I 
I I L ----------------- J 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

I 
I (H) 
L _____ 

120VAC -FROM LP-1 CIRCUIT BREAKER #6 

ACTUATOR 
TERMINALS 

,-----, 
CR-::151 ---�--------�l : 
CR-154 R-X-X-X I I 

'------------,()----i � (OPEN DAMPER) I /,'FJ D2 3// ! FROM PL c i - - I 
X-X-X I I 

(CL OS£ DAMPER) I ! FROM PLC i CR-152 I 3 
'---------------,Cf----1 �r----=---=- --=----�------ �� 

I 
(N) I 

t 
I 
I 
I 
I 
I 
I 

2A 1----6
----<ioow _j 

, i I 
-----+-�-�----J 

FUSE 

I 
I (H) 
L _____ 

I HEATER I 
I I L _________________ j 

120VAC -FROM LP-1 CIRCUIT BREAKER #8 

ACTUATOR 
TERMINALS 

,-----, 
I 

(N) I CR-2151 ---�--------�l : 
CR-154 R-X-X-X I I 

'-----------�0----l � WPEN DAMPERJ ! ! FROM PLC I I 
X-X-X �/F!-02-4//1 

(CL OS£ DAMPER) I ! FROM PLC i I 

t 
I 
I 
I 
I 
I 
I CR-152 ,..---------------------' I 3 

'----------,()----l �-----------L� 
2A 

FUSE 

�----6----<iooW_j 1 i I 
-----+-�-�----J 

I HEATER I 
I I L----------------- j 
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200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

2ll 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

120VAC -FROM LP-1 CIRCUIT BREAKER #9 

I (H) OFF OFF L-----HAND �% -�-------------
O
P- £,.(N +)-�-�5-�---o

C
---t
R-201 

I I I DI-X-XX-X I 
____L_JOO HOA IN HAND ___L_ OOX 24VDC+ -----y ��� L > OR OFF 

l 0 ' 

!NOT IN AUTO! 

I oxo I 
____1..__ 

CR-202 

CR-204 
L-----------------� o-------------------------------------------� 
�--------------�/ oxo 

ACTUATOR 
TERMINALS 

,--------, 

�-----------------//� I I 
,..c�-2201 ___________ i__l � I 
CR-204 R-X-X-X I 

L-------------------70---1

B 
1 (OPEN DAMPER) I 

�-----------------// I 

R-X-X-X 
FROM PLC (�·1-03-1"/ 

(CLOSE DAMPER) I 
FROM PLC i CR-202 --------------' I 3 '----------/.,Q----1: �-----------�6 

2A !----6
----(wo; _j 1 

'---------------1 -----�-b----------VV\1---r------
FUSE I HEATER I 

I 

I I 

L _________________ j 

T20VAC -FROM LP-T CIRCUIT BREAKER #Jl 

I I (H) 
ACTUATOR 
TERMINALS 

,--------, 
CR-2201 ---�--------�l � (NJ I L ____ _ 

CR-204 R-X-X-X I I 

L__ 

_______ 

------,I

D---l B (OPEN DAMPER) I ! 
X-X-X 

FROM PLC !/FJ-03-2// ! 
(CLOSE DAMPER) I ! FROM PLC i I 

CR-202 I 3 
'-----------------,:0---1 �,....--=-----=---=--_----� 

------�6 

t 
I 
I 
I 
I 
I 
I 
I 

2A �-----------_j 
I 

-----
+

- � _ J_ _ _ _ _  j 
I HEATER I FUSE 

- - - WIRING EXTERNAL TO SPLICE BOX 58 #3 
WIRING INTERNAL TO SPLICE BOX 58 #3 

I I 

L ----------------- J 

225 

226 

227 

228 

229 

230 

23! 

232 

233 

234 

235 

236 

237 

238 

239 

240 

24! 

242 

243 

244 

245 

246 

I 
I (H) 
L _____ 

120VAC -FROM LP-1 CIRCUIT BREAKER #13 

ACTUATOR 
TERMINALS 

,--------, 
CR-220! ---�--------�l : 
CR-204 R-X-X-X I I 

'------------,()----i B (OPEN DAMPER) 1/,FI D3 3//! FROM PL 
c i - - I 

X-X-X I I 
(CL OS£ DAMPER) I ! 
FROM PLC i CR-202 I 3 

'---------------,Cf----1 �r----=--=---=----�------ �6 

I 
(N) I 

t 
I 
I 
I 
I 
I 
I 

2A l ___________ _j I I 
-----

+
- � _ J_ _ _ _ _  j 

FUSE 

I 
I (H) 
L _____ 

I HEATER I 
I I 
L _________________ j 

120VAC -FROM LP-1 CIRCUIT BREAKER #75 

ACTUATOR 
TERMINALS 

,--------, CR-�
- - -�- - - - - - - -

�l : 
'--------------------?O

C
----I
R-2

B� 
R-X-� (OPEN DAMPERJ ! ! 

FROM PLC I I 
X-X-X I/FI-D3-4//I 

(CL OS£ DAMPER) I ! 
FROM PLC i I CR-202 ,..-----------------' I 3 

I 
(N) I 

t 
I 
I 
I 
I 
I 
I '------------,()---1 �----------- L6 

�----6----(wo..--J 1 i I 
2A -----+- b----------VV\1 - ...,...._----J 

FUSE I HEATER I 
I I 
L ----------------- j 

0 _J • 10 <[ >-z ;;r:  l"'l 
O"" ;;;: on.. ""'" 
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�::E <J: �0 0.... 

ii) 
0:::: 
UJ 
a.. 
::::E 
<( 
0 
� 
• 
z 
<( 
!t; :::.::: 
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N 264 N ;:::, 
c 265 (J"> 

""0 

N 
...,_ 
0 
(f) 
w 266 u 

0 
...,_ 
1'0 

0 
I 

r:: 
0 

267 
/ 
1'0 
0 
i" 
N 268 i" 

E 
""0 
/ 
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120VAC -FROM LP-2 f.IRCUIT BREAKER #21 

I (H) OFF OFF L _ _ _ _ _  ���� -� -�-------------0 - P����-�-�--�c�� 
I / I 

� 

I DI-X-XX-X I CR-252 ____L_JOO HOA IN HAND ___L_ OOX 24VDC+ -----y ��� L > OR OFF 

l 0 ' 

!NOT IN AUTO! '--o oo-------((:J-t 1-C(:f------41 

I oxo I ____1..__ 
,-----------------�/ oxo 

ACTUATOR 
TERMINALS 

,-----
---, 

CR-254 
"-----

.-----------...//� I I DAMPER #/ 
,.. c�-2251 -----------Ll NORTH TUNNEL 

�================-/-70-
c
--l
R
:
-
2B
5< R-x£] rm;��S':icERJ �7!-DN-1" 

R-X-X-X I 

(CLOSE DAMPER) I 
FROM PLC I 

CR-252 r-------__j ! 3 
L__ _______ /-,()------j: �-----------�6 

2A 1----6
----(wow _j 1 -----+-�-�----

1 HEATER I FUSE 

WIRING EXTERNAL TO SPLICE BOX 58 #4 
WIRING INTERNAL TO SPLICE BOX SB #4 

I I 

I 

( 
275 

276 

277 

278 

279 

280 

28! 

282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

120VAC -FROM LP-2 f.IRCUIT BREAKER #25 

1(H) OFF OFF L _ _ _ _ _  ����- �- �------------- 0- P����-�-�--�c��ro 
I / I 

� 

I DI-X-XX-X I CR-277 ____L_JOO HOA IN HAND ___L_ OOX 24VDC+ -----y ��� L OR OFF 

l 0 ' 

!NOT IN AUTO! '--o oo-------((:J-t 1-C(:f------41 

I oxo I ____1..__ 
,-----------------�/ oxo 

ACTUATOR 
TERMINALS 

,-----
---, ,..

c�
-2276 

___________ j___l .-----------...//� I I 

c__ _
_

_
__

_
_

_ 

--;O
c
---I

R
I
-

B
2T7: R-x£] roPm DAMPER! � 

.------------"/ I FROM PLC I 

R-X-X-X !
!
''Tl-DR-r' 

(CLOSE DAMPER) 
FROM PLC 

CR-279 r-------__j ! 3 
L__ _______ /-,()------j: �-----------�6 

CR-279 
"-----

EXIT RAMP TUNNEL 
DAMPER 

2A �----6
----<JOOW

-_j I -----+-�-�----
1 HEATER I FUSE I I 
L _________________ j 
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120VAC -FROM LP-2 CIRCUIT BREAKER #22 
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PANEL: PANEL LP-2 (208VAC) LOCATION: ELECTRICAL ROOM 
CKT# BKR POLE TYPE DESCRIPTION VA PHASE A PHASE B PHASE C VA DESCRIPTION TYPE POLE BKR 

1 
NB TUNNEL EAST WALL 

1500 3000 1500 
NB ruNNEL WEST WALL (OLD "PP-� 20 3 3 20 

(OLD "PP-1,3,5) 
1500 3000 1500 

2,4,6) � 1500 3000 1500 

7 1500 3000 1500 
RAMP ruNNEL EAST RAMP TUNNEL WEST WALL (OLD -----g- 20 3 1500 3000 1500 3 20 

� WALL (OLD "PP-7,9, 11) 
1500 3000 1500 

"PP-8, 10, 12) 

13 
SB TUNNEL EAST WALL 

1500 3000 1500 
SB ruNNEL WEST WALL (OLD "PP-� 20 3 1500 3000 1500 3 20 

� (OLD "PP-13, 15, 17) 
1500 3000 1500 

14,16,18) 

19 20 1 TOILET RM WATER HTR 1680 3360 1680 TOILET RM SPACE HTER 1 20 

NB TUNNEL ACTUATOR 
21 30 1 SB ruNNEL ACruATOR #1 (1HP) 1 30 

#1 (1HP) 1840 3680 1840 

NB TUNNEL ACTUATOR 
23 30 1 SB ruNNEL ACTUATOR #2 (1HP) 1 30 

#2 (1HP) 1840 3680 1840 

RAMP ruNNEL 
25 30 1 SB ruNNEL ACruATOR #3 (1HP) 1 30 

ACTUATOR #1 (1HP) 1840 3680 1840 

27 30 1 0 1840 1840 SB ruNNEL ACTUATOR #4 (1HP) 1 30 

29 11200 13040 1840 SB ruNNEL ACruATOR #5 (1HP) 1 30 

� SUB FEED TO PANEL 
100 3 

"LP" 
9600 11440 1840 SB ruNNEL ACTUATOR #6 (1HP) 1 30 � 8000 8000 0 1 20 

35 1500 1500 0 1 30 
30 2 UNIT HEATER EUH-3 ----;g:r 1500 1500 0 1 30 

39 1500 1500 0 1 20 � 40 2 HEAT PUMP 
1500 1500 0 1 20 

TOTAL CONNECTED LOAD (VA) PER PHASE: 28980 24020 28720 

CONNECTED LOAD (AMPS) PER PHASE 242 200 239 

TOTAL CONNECTED LOAD 0JA) 81720 TOTAL DEMAND LOAD 0JA) 52920 

TOTAL CONNECTED LOAD (AMPS) 227 TOTAL DEMAND LOAD (AMPS) 147 

OPTIONS 

VOLTS L-L: 208 MAIN OVERCURRENT: 225A MCB BUS MATERIAL: Cu MOUNTING: SURFACE 

VOLTS L-N: 120 MAIN BUS RATING 225A NEUTRAL SIZE: 100% ENCLOSURE TYPE: NEMA 1 

PHASE: 3 MINIMUM A.LC. 22kA GROUND: EQUIPMENT 

WIRE: 4 

NOTES: 

1. DEMAND LOAD CALCULATIONS BASED ON REMOVING REDUNDANT LOADING AND RECEPTACLES VA 

2. 

PANEL: PANEL LP (208VAC) LOCATION: ELECTRICAL ROOM 
CKT# BKR POLE TYPE DESCRIPllON VA PHASE A PHASE B PHASE C VA DESCRIPllON TYPE POLE BKR CKT# 

LIGHTS EQUIP ROOM LIGHTS EQUIP ROOM 
20 1 20 

1 (OLD LP CKT#1) 1600 3200 1600 (OLD LP CKT#2) 1 2 

LIGHTS EQUIP ROOM LIGHTS EQUIP ROOM 

3 
20 1 

(OLD LP CKT#3) 1600 3200 1600 (OLD LP CKT#4) 1 
20 

4 

20 1 
LIGHTS EQUIP ROOM LIGHTS EQUIP ROOM 

20 
5 (OLD LP CKT#5) 1600 3200 1600 (OLD LP CKT#6) 1 6 

LIGHTS EQUIP ROOM LIGHTS EQUIP ROOM 
20 1 20 

7 (OLD LP CKT#7) 1600 3200 1600 (OLD LP CKT#8) 1 8 

20 1 
LIGHTS EQUIP ROOM LIGHTS EQUIP ROOM 

9 (OLD LP CKT#9) 1600 3200 1600 (OLD LP CKT#10) 1 20 10 

20 1 
LIGHTS EQUIP ROOM 

11 (OLD LP CKT#11) 1600 1600 0 1 20 12 

LIGHTS EQUIP ROOM 

13 
20 1 

(OLD LP CKT#13) 1600 1600 0 1 20 14 

OUTLETS EQUIP ROOM OUTLETS EQUIP ROOM 

15 
20 1 

(OLD LP CKT#15) 1600 3200 1600 (OLD LP CKT#16) 1 20 16 

OUTLETS EQUIP ROOM OUTLETS EQUIP ROOM 
20 1 

17 (OLD LP CKT#17) 1600 3200 1600 (OLD LP CKT#18) 1 20 18 

OUTLETS EQUIP ROOM OUTLETS EQUIP ROOM 

19 
20 1 

(OLD LP CKT#19) 1600 3200 1600 (OLD LP CKT#20) 1 20 20 

21 20 1 0 0 0 1 20 22 

23 20 1 0 0 0 1 20 24 

25 20 1 0 0 0 1 20 26 

27 20 1 0 0 0 1 20 28 

29 20 1 0 0 0 1 20 30 

31 20 1 0 0 0 1 20 32 

33 20 1 0 0 0 1 20 34 

35 20 1 0 0 0 1 20 36 

37 20 1 0 0 0 1 20 38 

39 20 1 0 0 0 1 20 40 

41 20 1 0 0 0 1 20 42 

TOTAL CONNECTED LOAD (VA) PER PHASE 11200 9600 8000 

CONNECTED LOAD (AMPS) PER PHASE 93 80 67 

TOTAL CONNECTED LOAD (VA) 28800 TOTAL DEMAND LOAD (VA): 28800 

TOTAL CONNECTED LOAD (AMPS) 80 TOTAL DEMAND LOAD (AMPS): 80 

OPllONS 

VOLTS L-L: 208 MAIN OVERCURRENT: NONE BUS MATERIAL: Cu MOUNllNG: SURFACE 

VOLTS L-N: 120 MAIN BUS RAllNG: 100A NEUTRAL SIZE 100% ENCLOSURE TYPE: NEMA 1 

PHASE: 3 MINIMUM A.LC.: 14kA GROUND EQUIPMENT 

WIRE 4 

NOTES: 

1. DEMAND LOAD CALCULAllONS BASED ON REMOVING REDUNDANT LOADING AND RECEPTACLES VA 

2. 

PANEL: PANEL LP-1 (208VAC) LOCATION: ELECTRICAL ROOM CJ 
_j • 
«>- � z;;:: 

CKT# CKT# BKR. POLE TYPE DESCRIPTION VA PHASE A PHASE B PHASE C VA DESCRIPTION TYPE POLE BKR CKT# o>« � o n_  
2 FAN#1 ACTUATOR#1 FAN #2 ACTUATOR #1 O o  � 1 30 1 1 30 2 

Oz :r: 

(1HP) 1840 3680 1840 (1HP) 
:::;:<( 0 � �Ld .. 6�g§@ 

8 3 30 1 
FAN#1 ACTUATOR#2 FAN #2 ACTUATOR #2 

1 30 4 ::?!dN:J  -----:w- (1HP) 1840 3680 1840 (1HP) ���� 12 FAN #1 ACTUATOR #3 FAN #2 ACTUATOR #3 
5 30 1 1 30 6 « o ::::> _j 

(1HP) 1840 3680 1840 (1HP) 
:r: S2 (.() U  

14 I 16 FAN#1 ACTUATOR#4 FAN #2 ACTUATOR #4 18 7 30 1 1 30 8 
(1HP) 1840 3680 1840 (1HP) 

20 FAN #3 ACTUATOR #1 ELECTRICAL ROOM 
9 30 1 1 20 10 

22 (1HP) 1840 3340 1500 RECEPTACLES 
;::!: 

11 30 1 
FAN #3 ACTUATOR #2 ELECTRICAL ROOM 

1 20 12 �� 24 (1HP) 1840 3340 1500 RECEPTACLES "'"'-
FAN #3 ACTUATOR #3 CORRIDOR o co  co 

26 13 30 1 1 20 14 0 I'-U1 
(1HP) 1840 3340 1500 RECEPTACLES c.D 

28 FAN #3 ACTUATOR #4 ACCESS ROOM 
D S2 

15 30 1 1 20 16 
w r<l 

30 "'LL 
(1HP) 1840 3340 1500 RECEPTACLES � rr  

32 
PLENUM ROOM ACCESS ROOM 

34 17 20 1 1 20 18 RECEPTACLES 1500 3000 1500 RECEPTACLES 36 
�C) 

38 PLENUM ROOM PLENUM ROOM _J 
19 20 1 1 20 20 <{J u 

40 RECEPTACLES 1500 3000 1500 RECEPTACLES :sco 
42 PLENUM ROOM 

21 20 1 
RECEPTACLES 1500 1500 0 

1 20 22 
D 

23 1500 1500 0 1 20 24 �Q_ :,.::: o<t: 
'"25 30 2 UNIT HEATER EUH-1 �CL  2 

1500 1500 0 1 20 26 

27 1500 1500 0 1 20 28 

� 30 2 UNIT HEATER EUH-2 
1500 1500 0 1 20 30 

31 20 1 0 0 0 1 20 32 

33 20 1 0 0 0 1 20 34 

35 20 1 0 0 0 1 20 36 

37 20 1 0 0 0 1 20 38 N 
39 20 1 0 0 0 1 20 40 1..1... 
41 20 1 0 0 0 1 20 42 0 

TOTAL CONNECTED LOAD (VA) PER PHASE: 15200 13360 13020 N 
CONNECTED LOAD (AMPS) PER PHASE 127 111 109 I-w :,.::: w rr <t: 

TOTAL CONNECTED LOAD (VA): 41580 t TOTAL DEMAND LOAD (VA): 39830 :::r:: 0.. 
I TOTAL CONNECTED LOAD (AMPS): 115 TOTAL DEMAND LOAD (AMPS): 111 

(/) 
w 

I "" _J 
OPTIONS r<l f-(/) 0 >-
VOLTS L-L: 208 MAIN OVERCURRENT: 225A MCB BUS MATERIAL: Cu MOUNTING: SURFACE w I 

_J 

VOLTS L-N: 120 MAIN BUS RATING: 225A NEUTIRAL SIZE: 100% ENCLOSURE TYPE: NEMA 1 _J ;::::: rr 
::> w I 

0 PHASE: 3 MINIMUM A.LC.: 22kA GROUND: EQUIPMENT Cl 2 z w <t: ::::l WIRE: 4 :::r:: :::r: 
NOTES: (_) _J (/) 0 w 

z z 
1. DEMAND LOAD CALCULATIONS BASED ON REMOVING REDUNDANT LOADING AND RECEPTACLES VA z _J w ::::l 2. w C) f-

z 0 w < 0:: _J 
a... (1) f->-
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ITEM SPECIAL - MISC. : FIRE ALARM SYSTEM 

PART 1 - GENERAL 

L 01 SECTION INCLUDES 
A .  REQUIREMENTS FOR THE CONTRACTOR TO PROVIDE AND INSTALL THE 

FOLLOWING FIRE ALARM SYSTEM COMPONENTS: 
1 .  FIRE-ALARM CONTROL UNIT 
2. MANUAL FIRE-ALARM BOXES 
3. SYSTEM SMOKE DETECTORS 
4. HEA T DETECTORS 
5. NOTIFICA TION APPLIANCES 
6. ADDRESSABLE INTERFACE DEVICE 
7. DIGITAL ALARM COMMUNICA TOR TRANSMITTER 
8. NETWORK COMMUNICA TIONS 
9. SYSTEM PRINTER 

1. 02 CITED STANDARDS 
A .  REGULA TORY REQUIREMENTS AND STANDARDS 

1 .  NFPA -NA TIONAL FIRE PROTECTION ASSOCIA TION 
2. ANSI-AMERICAN NA TIONAL STANDARDS INSTITUTE 
3. IEEE-INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS 
4. NICET-NA TIONAL INSTITUTE FOR CERTIFICA TION IN ENGINEERING 

TECHNOLOGIES 
5. NEC-NA TIONAL ELECTRICAL CODE 
6. NEMA-NA TIONAL ELECTRICAL MANUFACTURERS ASSOCIA TION 
7. UL-UNDERWRITERS LABORA TORY 

1. 03 NOTED RESTRICTIONS 
A.  FIRE ALARM SYSTEMS SHALL BE OF A SINGLE MANUFACTURER AND 

DESIGNED TO FUNCTION TOGETHER AS A UN"' SYSTEMS COMPRISED 
OF COMPONENTS FROM MORE THAN A SINGLE MANUFACTURER SHALL 
NOT BE ALLOWED EXCEPT WITH THE WRITTEN APPROVAL FROM THE 
ENGINEER AND A CONCURRING LETTER OF A CCEPTABILITY FROM THE 
A UTHORITY HA VING JURISDICTION. 

L 04 QUALITY CONTROL 
A .  INSTALLER PERSONNEL SHALL BE TRAINED AND CERTIFIED BY 

MANUFACTURER FOR JNSTALLA TION OF UNITS REQUIRED FOR THIS 
PROJECT 

B. INSTALLA TION SHALL BE BY PERSONNEL CERTIFIED BY NJCET AS FIRE-
ALARM LEVEL II TECHNICIAN. THE INSTALLA TION CREW SHALL BE 
SUPERVISED BY A NJCET CERTIFIED FIRE-ALARM LEVEL III TECHNICIAN. 

L OS SUBMITTALS 
A .  THE FOLLOWING SUBMITTALS SHALL BE MADE A MINIMUM OF THIRTY 

(30) CALENDAR DA YS PRIOR TO THE START OF RELEVANT WORK: 
1.  FOR EACH TYPE OF PRODUC7; INCLUDING FURNISHED OPTIONS AND 

A CCESSORIES: 

A. INCLUDE CONSTRUCTION DETAIL� MA TERIAL DESCRIPTIONS, 
DIMENSIONS, PROFILES, AND FINISHES. 

B. INCLUDE RA TED CAPACITIES, OPERA TJNG CHARACTERISTICS, 
AND ELECTRICAL CHARACTERISTICS. 

2. INSTALLER QUAL/FICA TJON DA TA 
3. SAMPLE WARRANTEE 
4. SHOP ORA WINGS 

A.  SHOP DRA WINGS SHALL BE PREPARED BY PERSONS WITH THE 
FOLLO WING QUALIFICA TIONS: 

1) TRAINED AND CERTIFIED BY MANUFACTURER IN FIRE
ALARM SYSTEM DESIGN 

2) NJCET-CERTIFIED, FIRE-ALARM TECHNICIAN,: LEVEL III 
MINIMUM 

3) LICENSED OR CERTIFIED BY A UTHORITIES HA VING 
JURISDICTION 

B. COMPL Y WITH RECOMMENDA TIONS AND REQUIREMENTS IN THE 
"DOCUMENTA TION"' SECTION OF THE "FUNDAMENTALS"' CHAPTER 
JN NFPA 72. 

C. INCLUDE PLAN� ELEVA TIONS, SECTIONS, DETAIL� AND 
A TTACHMENTS TO OTHER WORK. 

D. INCLUDE DETAILS OF EQUIPMENT ASSEMBLIES. INDICA TE 
DIMENSIONS, WEIGHT� LOADS, REQUIRED CLEARANCE� 
METHOD OF FJELD ASSEMBL )j. COMPONENTS, AND LOCA TJONS. 
INDICA TE CONDUCTOR SIZES, INDICA TE TERMINA TION 
LOCA TIONS AND REQUIREMENT� AND DISTINGUISH BETWEEN 
FACTORY AND FJELD WIRING. 

E. DETAIL ASSEMBL Y AND SUPPORT REQUIREMENTS. 
F. INCLUDE VOL TA GE DROP CALCULA TJONS FOR NOTIFICA TION-

APPLIANCE CIRCUITS. 
G. INCLUDE BA TTERY-SIZE CALCULA TIONS. 
H. INCLUDE INPUT/OUTPUT MA TRIX 
I. INCLUDE STA TEMENT FROM MANUFACTURER THA T ALL 

EQUIPMENT AND COMPONENTS SHA VE BEEN TESTED AS A SYSTEM 
AND MEET ALL REQUIREMENTS IN THIS SPEC/FICA TJON AND IN 
NFPA 72. INCLUDE VOICE/ALARM SIGNALING-SERVICE 
EQUIPMENT RACK OR CONSOLE LA YOU� GROUNDING 
SCHEMA TIC, AMPLIFIER POWER CALCULA TION, AND SINGLE-LINE 
CONNECTION DIAGRAM. 

J. INCLUDE FLOOR PLANS TO INDICA TE FINAL OUTLET LOCA TIONS 
SHOWING ADDRESS OF EACH ADDRESSABLE DEVICE. SHOW SIZE 
AND ROUTE OF CABLE AND CONDUITS AND POINT- TO-POINT 
WIRING DIAGRAMS. 

1.06 DEUVERABLES 
A. THE FOLLOWING SHALL BE MADE A MAXIMUM OF THIRTY (30) 

CALENDAR DA YS AFTER PERFORMING THE RELEVANT WORK: 
1.  OPERA TION AND MAINTENANCE MANUALS 
2. INSPECTION AND TESTING FORM PREPARED IN A CCORDANCE WITH 

THE ''INSPECTION, TESTING AND MAINTENANCE'' CHAPTER OF NFPA 
72. 

3. COMPLETE AS-BUlL T WIRING DIAGRAMS AND RISER DIA GRAM 
4. TABLE OF DEVICE ADDRESSES 
5. SOFTWARE OPERA TING AND UPGRADE MANUALS. 
6. PROGRAM SOFTWARE BACKUP: ON MAGNETIC MEDIA OR COMPACT 

DISK, COMPLETE WITH DA TA FILES. 
7. PRINTOUT OF SOFTWARE APPLICA TION AND GRAPHIC SCREENS. 

B. FURNISH EXTRA MA TERIALS THA T MA TCH PRODUCTS INSTALLED AND 
THA T ARE PACKAGED WITH PROTECTIVE COVERING FOR STORAGE AND 
IDENTIFIED WITH LABELS DESCRIBING CONTENTS. 

1. LAMPS FOR REMOTE INDICA TING LAMP UNITS: QUANTITY EQUAL TO 
1 0% OF AMOUNT INSTALLED, BUT NO LESS THAN ONE (1) UNIT. 

2. LAMPS FOR STROBE UNITS: QUANTITY EQUAL TO 10% OF AMOUNT 
INSTALLED, BUT NO LESS THAN ONE (1) UNIT. 

PART 2 - PRODUCTS 
2.01 GENERAL 

A. FURNISH AND INSTALL A NON-CODED, UL-CERTIFIED, FM GLOBAL
PLACA RDED ADDRESSABLE SYSTEM, WITH MULTIPLEXED SIGNAL 
TRANSMISSION AND HORN/STROBE EVACUA TION. 

B. ALL COMPONENTS PROVIDED SHALL BE LISTED FOR USE WITH THE 
SELECTED SYSTEM. 

C ELECTRICAL COMPONENTS, DEVICES, AND A CCESSORIES SHALL BE 
LISTED AND LABELED AS DEFINED BY NFPA 70, BY A QUALIFIED 
TESTING A GENC)j AND MARKED FOR INTENDED LOCA TION AND 
APPLICA TION. 

D. FIRE ALARM SYSTEMS SHALL BE OF A SINGLE MANUFACTURER AND 
DESIGNED TO FUNCTION TOGETHER AS A UNIT. SYSTEMS COMPRISED 
OF COMPONENTS FROM MORE THAN A SINGLE MANUFACTURER SHALL 
NOT BE ALLOWED EXCEPT WITH THE WRITTEN APPROVAL FROM THE 

ENGINEER AND A CONCURRING LETTER OF A CCEPTABILITY FROM THE 
A UTHORITY HA VING JURISDICTION. 

2. 02 SYSTEM OPERA TIONAL DESCRIPTION 
A. FIRE-ALARM SIGNAL INITIA TION SHALL BE BY ONE OR MORE OF THE 

FOLLOWING DEVICES 
1.  MANUAL STA TIONS 
2. SMOKE DETECTORS 
3. HEA T DETECTORS 

B. FIRE-ALARM SIGNAL SHALL INITIA TE THE FOLLOWING ACTIONS: 

1 .  CONTINUOUSL Y OPERA TE ALARM NOT/FICA TION APPLIANCES 
2. IDENTIFY ALARM AND SPECIFIC INITIA TING DEVICE A T  FIRE-ALARM 

CONTROL UN!� CONNECTED NETWORK CONTROL PANELS, AND OFF
PREMISES NETWORK CONTROL PANELS. 

3. TRANSMIT AN ALARM SIGNAL TO THE REMOTE ALARM RECEIVING 
STA TION 

4. ACT/VA TE ALARM COMMUNICA TION SYSTEM 
5. A CT/VA TE EMERGENCY LIGHTING CONTROL 
6. RECORD EVENTS IN THE SYSTEM MEMOR Y 
7. RECORD EVENTS BY THE SYSTEM PRINTER 
8. INDICA TE DEVICE IN ALARM ON THE FIRE ALARM CONTROL PANEL 

C SUPERVISORY SIGNAL INITIA TION SHALL BE BY ONE OR MORE OF THE 
FOLLOWING DEVICES AND A CTIONS 

1. USER DISABLING OF ZONES OR INDIVIDUAL DEVICES 
2. LOSS OF COMMUNICA TION WITH ANY PANEL ON THE NETWORK 

D. SYSTEM TROUBLE SIGNAL INITIA TION SHALL BE BY ONE OR MORE OF 
THE FOLLOWING DEVICES AND A CTIONS 

1.  OPEN CIRCUITS, SHORT� AND GROUNDS IN DESIGNA TED CIRCUITS 
2. OPENING, TAMPERING WITH OR REMOVING ALARM-INITIA TING AND 

SUPERVISORY SIGNAL-INITIA TING DEVICES. 
3. LOSS OF COMMUNICA TION WITH ANY ADDRESSABLE SENSOR, INPUT 

MODULE, RELA Y, CONTROL MODULE, REMOTE ANNUNCIA TOR, 
PRINTER INTERFACE, OR ETHERNET MODULE. 

4. LOSS OF PRIMAR Y POWER A T  FIRE-ALARM CONTROL UNIT 
5. GROUND OR A SINGLE BREAK IN INTERNAL CIRCUITS OF FIRE-ALARM 

CONTROL UNIT 
6. ABNORMAL A C  VOL TA GE A T  FIRE-ALARM CONTROL UNIT 
7. BREA K  IN STANDBY BA TTERY CIRCUITRY 
8. FAILURE OF BA TTER Y CHARGING 
9. ABNORMAL POSITION OF A SWITCH A T  FIRE-ALARM CONTROL UNIT 

OR ANNUNCIA TOR. 

E. SYSTEM SUPERVISORY SIGNAL ACTIONS 

1.  INITIA TE NOTIFICA TION APPLIANCES 
2. IDENTIFY SPECIFIC DEVICE /NIT/A TING THE EVENT A T  FIRE-ALARM 

CONTROL UN/� CONNECTED NETWORK CONTROL PANELS, OFF
PREMISES NETWORK CONTROL PANELS, AND REMOTE 
ANNUNCIA TORS. 

3. RECORD THE EVENT ON SYSTEM PRINTER. 
4. TRANSMIT A TROUBLE OR SUPER VISOR Y SIGNAL TO THE REMOTE 

ALARM RECEIVING STA T/0� AS PER NFPA 72. 
5. TRANSMIT SYSTEM STA TUS TO THE FACILITY MONITORING CONTROL 

PANEL 

2. 03 FIRE-ALARM CONTROL UNIT 
A. SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS 

INDICA TED ON THE DRA WINGS BY ONE OF THE FOLLOWING OR 
APPROVED EQUAL: 
1 .  NOTJFIER (HONEYWELL) 
2. GE UTC FIRE & SECURITY; A UNITED TECHNOLOGIES COMPANY 
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3. SIEMENS INDUSTR Y; INC; FIRE SAFETY DIVISION 
4. FEDERAL SIGNAL CORPORA TION 

B. GENERAL REQUIREMENTS FOR FIRE-ALARM CONTROL UNIT 

1 .  FIELD-PROGRAMMABLE, MICROPROCESSOR-BASED, MODULAR, 
POWER-LIMITED DESIGN WITH ELECTRONIC MODULES, COMPL YING 
WITH UL 864. 

A .  SYSTEM SOFTWARE AND PROGRAMS SHALL BE HELD IN NON
VOLA TILE FLASH, ELECTRICALL Y ERASABLE, PROGRAMMABLE, 
READ-ONL Y MEMORY, RETAINING THE INFORMA TION THROUGH 
FAILURE OF PRIMAR Y  AND SECONDARY POWER SUPPLIES. 

B. INCLUDE A REAL- TIME CLOCK FOR TIME ANNOTA TION OF EVENTS 
ON THE EVENT RECORDER AND PRINTER. 

C. PROVIDE COMMUNICA TION BETWEEN THE FIRE ALARM CONTROL 
PANEL (FACP) AND REMOTE CIRCUIT INTERFACE PANELS, 
ANNUNCIA TORS, AND DISPLA YS. 

D. THE FACP SHALL BE LISTED FOR CONNECTION TO A CENTRAL
STA TION SIGNALING SYSTEM SERVICE 

E. PROVIDE NONVOLA TILE MEMOR Y  FOR SYSTEM DA TABASE, LOGIC, 
AND OPERA TING SYSTEM AND EVENT HISTOR Y. THE SYSTEM 
SHALL REQUIRE NO MANUAL INPUT TO INITIALIZE IN THE EVENT 
OF A COMPLETE POWER DOWN CONDITION. THE FACP SHALL 
PROVIDE A MINIMUM 500 EVENT HISTOR Y LOG. 

2. ADDRESSABLE INITIA TION DEVICE CIRCUITS. 

A.  THE FACP SHALL INDICA TE WHICH COMMUNICA TION ZONES HA VE 
BEEN SILENCED AND SHALL PROVIDE SELECTIVE SILENCING OF 
ALARM NOTIFICA TION APPLIANCE BY BUILDING COMMUNICA TION 
ZONE. 

3. ADDRESSABLE CONTROL CIRCUITS FOR OPERA TION OF 
NOTIFICA TION APPLIANCES AND MECHANICAL EQUIPMENT. 

A. THE FACP SHALL BE LISTED FOR RELEASING SER VICE 

C. ALPHANUMERIC DISPLA Y AND SYSTEM CONTROLS: 

1. THE SYSTEM SHALL BE ARRANGED FOR INTERFACE BETWEEN A 
HUMAN OPERA TOR A T  THE FIRE-ALARM CONTROL UNIT AND 
ADDRESSABLE SYSTEM COMPONENTS INCLUDING ANNUNCIA TION 
AND SUPER VISION. 

2. THE SYSTEM SHALL DISPLA Y ALARM, SUPERVISORY, AND 
COMPONENT STA TUS MESSAGES AND THE PROGRAMMING AND 
CONTROL MENU, 

A .  THE ANN UNCIA TOR AND DISPLA Y SHALL BE LIQUID-CR YSTAL 
TYPE, 80 CHARACTERS MINIMUM. 

B. THE KEYPAD SHALL BE ARRANGED TO PERMIT ENTRY AND 
EXECUTION OF PROGRAMMING, DISPLA Y, AND CONTROL 
COMMANDS. 

D. INITIA TING DEVICE, NOTIFICA TION APPLIANCE, AND SIGNALING LINE 
CIRCUITS 

1.  PA THWA Y CLASS DESIGNA TIONS: NFPA 72, CLASS B 
2. PA THWA Y SURVIVABILITY: LEVEL 0 
3. INSTALL NO MORE THAN 1 00 ADDRESSABLE DEVICES ON EACH 

SIGNALING-LINE CIRCUIT. 
4. SERIAL INTERFACES.· 

A .  ONE DEDICA TED RS 485 PORT FOR CENTRAL-STA TION OPERA TION 
USING POINT ID DACT. 

B. ONE RS 485 PORT FOR REMOTE ANNUNCIA TOR� ETHERNET 
MODULE, OR MUL TI-INTERFACE MODULE (PRINTER PORT) 

5. 

C ONE USB PORT FOR PC CONFIGURA TION 
D. ONE RS232 PORT FOR VESDA HLI CONNECTION 

NOTIFICA TION-APPLIANCE CIRCUIT.· 
A .  AUDIBLE APPLIANCES SHALL SOUND IN A THREE-PULSE 
TEMPORAL PA TTERN, AS DEFINED IN NFPA 72. 
B. VISUAL ALARM APPLIANCES SHALL FLASH IN SYNCHRONIZA TION 

WHERE MULTIPLE APPLIANCES ARE IN THE SAME FIELD OF VIEW, 
AS DEFINED IN NFPA 72. 

6. TRANSMISSION TO REMOTE ALARM RECEIVING STA TION 

A .  AUTOMA TICALL Y TRANSMIT ALARM, SUPERVISORY, AND TROUBLE 
SIGNALS TO A REMOTE ALARM STA TION. 

7. PRINTOUT OF EVENTS 

A. ON RECEIPT OF SIGNAL, PRINT ALARM, SUPERVISORY, AND 
TROUBLE EVENTS.· 

1) IDENTIFY ZONE, DEVICE AND FUNCTION 
2) INCLUDE TYPE OF SIGNAL AND DA TE/TIME OF OCCURRENCE 
3) DIFFERENTIA TE ALARM SIGNALS FROM ALL OTHER PRINTED 

INDICA TIONS. 
4) PRINT SYSTEM RESET EVENT; INCLUDING SAME 

INFORMA TION FOR DEVICE, L OCA TION, DA TE AND TIME 
5) A LIST OF THE ALARMS, SUPER VISORY, AND TROUBLE 

CONDITIONS SHALL BE MAINTAINED IN THE SYSTEM AND A 
SEPARA TE HISTORICAL LOG OF EVENTS. 

8. POWER SUPPL Y SOURCES 

A .  POWER SUPPLIES SHALL BE INSTALLED IN CONFORMITY WITH 
NFPA 70, NA TIONAL ELECTRIC CODE 

B. POWER SHALL BE SUPPLIED IN COMPLIANCE WITH EITHER NFPA 
72: 10. 6. 3.2 OR 1 0. 6. 3. 4  

C. UNLESS CONFIGURED WITH A N  UNINTERRUPTABLE POWER 
SUPPL Y, A T  LEAST TWO INDEPENDENT AND RELIABLE POWER 
SUPPLIES SHALL BE PROVIDED, ONE PRIMAR Y AND ONE 
SECONDAR Y. 

1) PRIMAR Y  POWER SHALL BE 24 VDC OBTAINED FROM A 120 
VAC SER VICE AND POWER-SUPPL Y MODULE 

2) INITIA TING DEVICE� NOTIFICA TION APPLIANCE� 
SIGNALING LINES, TROUBLE SIGNA� SUPER VISORY AND 
DIGITAL ALARM COMMUNICA TION TRANSMITTERS SHALL BE 
POWERED BY A 24 VDC SOURCE. 
SECONDAR Y  POWER SHALL BE A 24 VDC SUPPL Y SYSTEM 
WITH BA TTERIES, A UTOMA TIC BA TTERY CHARGER, AND 

A UTOMA TIC TRANSFER SWITCH. BA TTERIES SHALL BE 
SEALED LEAD CALCIUM; SEALED, VAL VE-REGULA TED, 
RECOMBINANT LEAD ACID, OR VENTED, WET-CELL POCKET; 
PLA TE NICKEL CADMIUM. 

9. INSTRUCTIONS 

A .  COMPUTER PRINTOUT OR TYPEWRITTEN INSTRUCTION CARD 
MOUNTED BEHIND A PLASTIC OR GLASS COVER IN A STAINLESS
STEEL OR ALUMINUM FRAMES 

B. INSTRUCTIONS SHALL INCLUDE INTERPRETA TION A ND DESCRIBE 
APPROPRIA TE RESPONSE FOR DISPLA YS AND SIGNALS. 

C. INSTRUCTIONS SHALL BRIEFL Y DESCRIBE THE FUNCTIONAL 
OPERA TION OF THE SYSTEM UNDER NORMAL, ALARM, AND 
TROUBLE CONDITIONS. 

2. 04 MANUAL FIRE-ALARM BOXES 
A. SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS 

INDICA TED ON THE DRA WINGS BY ONE OF THE FOLLOWING OR 
APPROVED EQUAL: 
1 .  NOTIFIER (HONEYWELL) 
2. GE UTC FIRE & SECURITY; A UNITED TECHNOLOGIES COMPANY 
3. SIEMENS INDUSTR Y, INC.; FIRE SAFETY DIVISION 
4. FEDERAL SIGNAL CORPORA TION 

B. GENERAL REQUIREMENTS FOR MANUAL FIRE-ALARM BOXES: COMPL Y 
WITH UL 38. BOXES SHALL BE FINISHED IN RED WITH MOLDED, 
RAISED-LETTER OPERA TING INSTRUCTIONS IN CONTRASTING COLOR/ 
SHALL SHOW VISIBLE INDICA TION OF OPERA TION/ AND SHALL BE 
MOUNTED ON RECESSED OUTLET BOX. IF INDICA TED AS SURFA CE 
MOUNTED, PRO VIDE MANUFA CTURER'S SURFA CE BACK BOX. 

1 .  SINGLE-ACTION MECHANISM, PLASTIC-ROD, PULL-LEVER TYPE; WITH 
INTEGRAL ADDRESSABLE MODULE ARRANGED TO COMMUNICA TE 
MANUAL-STA TION STA TUS {NORMAL, ALARM, OR TROUBLE) TO FIRE
ALARM CONTROL UNIT. 

2. STA TION RESET.· WRENCH-OPERA TED SWITCH. 

2. 05 SYSTEM SMOKE DETECTORS 
A. SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS 

BY ONE OF THE FOLLO WING OR APPROVED EQUAL: 
1 .  NOTIFIER {HONEYWELL) 
2. GE UTC FIRE & SECURITY; A UNITED TECHNOLOGIES COMPANY 
3. SIEMENS INDUSTR Y, INC/ FIRE SAFETY DIVISION 
4. FEDERAL SIGNAL CORPORA TION 

B. GENERAL REQUIREMENTS FOR SYSTEM SMOKE DETECTORS: 

1. UL 268 COVERS DETECTORS THA T ARE PART OF A FIRE-ALARM 
SYSTEM AND DETECTORS INTENDED SOLEL Y FOR CONTROL OF 
RELEASING DEVICES SUCH AS DOOR HOLDERS AND DAMPERS. 
SINGLE- OR MUL TIPLE-STA TIOJV;, NONSYSTEM SMOKE
DETECTOR/ALARM UNITS FOR RESIDENTIAL UNITS ARE SPECIFIED IN 
"NONSYSTEM SMOKE DETECTORS" ARTICLE. SEE EDITING 
INSTRUCTION NO. 9 IN THE EVALUA TIONS FOR DISCUSSION ABOUT 
DETECTOR LOCA TIONS. 

2. COMPL Y WITH UL 268/ OPERA TING A T  24- V DC, NOMINAL 
3. DETECTORS SHALL BE TWO-WIRE TYPE 
4. INTEGRAL ADDRESSABLE MODULE: A RRANGED TO COMMUNICA TE 

DETECTOR STA TUS (NORMAL, ALARM, OR TROUBLE) TO FIRE-ALARM 
CONTROL UNIT. 

5. BASE MOUNTING: DETECTOR A ND ASSOCIA TED ELECTRONIC 
COMPONENTS SHALL BE MOUNTED IN A TWIST-LOCK MODULE THA T 
CONNECTS TO A FIXED BASE. PROVIDE TERMINALS IN THE FIXED 
BASE FOR CONNECTION TO BUILDING WIRING. 

6. SELF-RESTORING: DETECTORS DO NOT REQUIRE RESETTING OR 
READJUSTMENT AFTER A CTUA TION TO RESTORE THEM TO NORMAL 
OPERA TION. 

7. INTEGRAL VISUAL-INDICA TING LIGHT.· LED TYPE, INDICA TING 
DETECTOR HAS OPERA TED AND POWER-ON STA TUS. 

8. REMOTE CONTROL.· UNLESS OTHERWISE INDICA TED, DETECTORS 
SHALL BE DIGITAL -ADDRESSABLE TYPE, INDIVIDUALL Y MONITORED 
A T  FIRE-ALARM CONTROL UNIT FOR CALIBRA TION, SENSITIVITY, AND 
ALARM CONDITION AND INDIVIDUALL Y ADJUSTABLE FOR 
SENSITIVITY BY FIRE-ALARM CONTROL UNIT. 

A .  RA TE-OF-RISE TEMPERA TURE CHARA CTERISTIC OF COMBINA TION 
SMOKE- AND HEA T-DETECTION UNITS SHALL BE SELECTABLE A T  
FIRE-ALARM CONTROL UNIT FOR 1 5  OR 20 DEG F PER MINUTE 

B. FIXED-TEMPERA TURE SENSING CHARACTERISTIC OF 
COMBINA TION SMOKE- AND HEA T-DETECTION UNITS SHALL BE 
INDEPENDENT OF RA TE-OF-RISE SENSING AND SHALL BE 
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SETTABLE A T  FIRE-ALARM CONTROL UNIT TO OPERA TE A T  135 OR 
155 DEG F. 

C. NUMBER OF SETTABLE LEVELS IN FIRE-ALARM CONTROL UNIT 
VARIES AMONG MANUFACTURERS AND BETWEEN DETECTOR 
TYPES. INDICA TE SPECIFIC NUMBER OF LEVELS ON DRA WINGS 
OR IN "REMARKS" COLUMN OF A DETECTOR SCHEDULE. 

D. MUL TIPLE LEVELS OF DETECTION SENSITIVITY FOR EACH 
SENSOR. 

E. SENSITIVITY LEVELS BASED ON TIME OF DA Y. 

C. PHOTOELECTRIC SMOKE DETECTORS: 

1 .  DETECTOR ADDRESS SHALL BE ACCESSIBLE FROM FIRE-ALARM 
CONTROL UNIT AND SHALL BE ABLE TO IDENTIFY THE DETECTOR 'S 
LOCA TION WITHIN THE SYSTEM AND ITS SENSITIVITY SETTING. 

2. AN OPERA TOR A T  FIRE-ALARM CONTROL UNIT, HA VING THE 
DESIGNA TED ACCESS LEVEL, SHALL BE ABLE TO MANUALL Y ACCESS 
THE FOLLOWING FOR EACH DETECTOR: 

A. PRIMARY STA TUS. 
B. DEVICE TYPE. 
C. PRESENT A VERAGE VALUE. 
D. PRESENT SENSITIVITY SELECTED. 
E. SENSOR RANGE (NORMAL, DIR TY, ETC.). 

D. IONIZA TION SMOKE DETECTOR: 

1. DETECTOR ADDRESS SHALL BE ACCESSIBLE FROM FIRE-ALARM 
CONTROL UNIT AND SHALL BE ABLE TO IDENTIFY THE DETECTOR 'S 
LOCA TION WITHIN THE SYSTEM AND ITS SENSITIVITY SETTING. 

2. AN OPERA TOR A T  FIRE-ALARM CONTROL UNIT, HA VING THE 
DESIGNA TED ACCESS LEVEL, SHALL BE ABLE TO MANUALL Y ACCESS 
THE FOLLOWING FOR EACH DETECTOR: 

A. PRIMARY STA TUS. 
B. DEVICE TYPE. 
C. PRESENT A VERAGE VALUE. 
D. PRESENT SENSITIVITY SELECTED. 
E. SENSOR RANGE (NORMAL, DIR TY, ETC.). 

2. 06 NOTIFICA TION APPLIANCES 
A.  SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS 

INDICA TED ON THE DRA WINGS BY ONE OF THE FOLLOWING OR 
APPROVED EQUAL: 
1 .  NOTIFIER (HONEYWELL) 
2. GE UTC FIRE & SECURITY; A UNITED TECHNOLOGIES COMPANY 
3. SIEMENS INDUSTR Y, INC.; FIRE SAFETY DIVISION 
4. FEDERAL SIGNAL CORPORA TION 

B. GENERAL REQUIREMENTS FOR NOTIFICA TION APPLIANCES: 
INDIVIDUALL Y ADDRESSED, CONNECTED TO A SIGNALING-LINE 
CIRCUIT, EQUIPPED FOR MOUNTING AS INDICA TED, AND WITH SCREW 
TERMINALS FOR SYSTEM CONNECTIONS. 

C. GENERAL REQUIREMENTS FOR NOTIFICA TION APPLIANCES: CONNECTED 
TO NOTIFICA TION-APPLIANCE SIGNAL CIRCUITS, ZONED AS INDICA TED, 
EQUIPPED FOR MOUNTING AS INDICA TED, AND WITH SCREW 
TERMINALS FOR SYSTEM CONNECTIONS. 

1 .  COMBINA TION DEVICES: FACTOR Y-INTEGRA TED A UDIBLE AND 
VISIBLE DEVICES IN A SINGLE-MOUNTING ASSEMBL Y, EQUIPPED FOR 
MOUNTING AS INDICA TED, AND WITH SCREW TERMINALS FOR 
SYSTEM CONNECTIONS. 

A.  CHIMES, HIGH-LEVEL OUTPUT: VIBRA TING TYPE, 81 DBA 
MINIMUM RA TED OUTPUT. 

B. VISIBLE NOTIFICA TION APPLIANCES: XENON STROBE LIGHTS 
COMPL YING WITH UL 19 71, WITH CLEAR OR NOMINAL WHITE 
POL YCARBONA TE LENS MOUNTED ON AN ALUMINUM FACEPLA TE. 

1) RA TED LIGHT OUTPUT: 
2) 15/30/75/110 CD, SELECTABLE IN THE FIELD. 
3) MOUNTING: WALL MOUNTED UNLESS OTHERWISE 

INDICA TED. 
4) FOR UNITS WITH GUARDS TO PREVENT PHYSICAL DAMAGE, 

LIGHT OUTPUT RA TINGS SHALL BE DETERMINED WITH 
GUARDS IN PLACE. 

5) FLASHING SHALL BE IN A TEMPORAL PA TTERN. 
6) STROBE LEADS: FACTOR Y CONNECTED TO SCREW 

TERMINALS. 
7) MOUNTING FACEPLA TE: FA CTOR Y FINISHED RED. 

2. 07 ADDRESSABLE INTERFACE DEVICE 
A. INCLUDE ADDRESS-SETTING MEANS ON THE MODULE. 
B. STORE AN INTERNAL IDENTIFYING CODE FOR CONTROL PANEL USE TO 

IDENTIFY THE MODULE TYPE. 
C MONITOR MODULE: MICROELECTRONIC MODULE PROVIDING A SYSTEM 

ADDRESS FOR ALARM-INITIA TING DEVICES FOR WIRED APPLICA TIONS 
WITH NORMALL Y OPEN CONTACTS. 

2. 08 DIGITAL ALARM COMMUNICATOR TRANSMITTER 
A. DIGITAL ALARM COMMUNICA TOR TRANSMITTER SHALL BE ACCEPTABLE 

TO THE REMOTE CENTRAL STA TION AND SHALL COMPL Y WITH UL 632. 
B. FUNCTIONAL PERFORMANCE: UNIT SHALL RECEIVE AN ALARM, 

SUPERVISORY, OR TROUBLE SIGNAL FROM FIRE-ALARM CONTROL UNIT 
AND A UTOMA T/CALL Y CAPTURE TWO TELEPHONE LINES AND DIAL A 
PRESET NUMBER FOR A REMOTE CENTRAL STA TION. WHEN CONTACT IS 
MADE WITH CENTRAL STA TION(S), SIGNALS SHALL BE TRANSMITTED. IF 
SER VICE ON EITHER LINE IS INTERRUPTED FOR LONGER THAN 45 
SECONDS, TRANSMITTER SHALL INITIA TE A LOCAL TROUBLE SIGNAL 
AND TRANSMIT THE SIGNAL INDICA TING LOSS OF TELEPHONE LINE TO 
THE REMOTE ALARM RECEIVING STA TION OVER THE REMAINING LINE. 
TRANSMITTER SHALL A UTOMA TICALL Y REPORT TELEPHONE SERVICE 
RESTORA TION TO THE CENTRAL STA TION. IF SER VICE IS LOST ON BOTH 
TELEPHONE LINES, TRANSMITTER SHALL INITIA TE THE LOCAL TROUBLE 
SIGNAL 

C LOCAL FUNCTIONS AND DISPLA Y A T  THE DIGITAL ALARM 
COMMUNICA TOR TRANSMITTER SHALL INCLUDE THE FOLLOWING: 

1 .  VERIFICA TION THA T BOTH TELEPHONE LINES ARE A VAILABLE. 
2. PROGRAMMING DEVICE. 
3. LED DISPLA Y. 
4. MANUAL TEST REPORT FUNCTION AND MANUAL TRANSMISSION 

CLEAR INDICA TION. 
5. COMMUNICA TIONS FAILURE WITH THE CENTRAL STA TION OR FIRE

ALARM CONTROL UNIT. 

D. DIGITAL DA TA TRANSMISSION SHALL INCLUDE THE FOLLOWING: 

1 .  ADDRESS OF THE ALARM-INITIA TING DEVICE. 
2. ADDRESS OF THE SUPER VISOR Y SIGNAL 
3. ADDRESS OF THE TROUBLE-INITIA TING DEVICE. 
4. LOSS OF AC SUPPL Y. 
5. LOSS OF POWER. 
6. LOW BA TTER Y. 
7. ABNORMAL TEST SIGNAL 
8. COMMUNICA TION BUS FAILURE. 

E. SECONDARY POWER: INTEGRAL RECHARGEABLE BA TTER Y AND 
A UTOMA TIC CHARGER. 

F. SELF- TEST: CONDUCTED A UTOMA TICALL Y EVERY 24 HOURS WITH 
REPORT TRANSMITTED TO CENTRAL STA TION. 

2. 09 NETWORK COMMUNICA TIONS 
A. PRO VIDE NETWORK COMMUNICA TIONS FOR FIRE-ALARM SYSTEM 

ACCORDING TO FIRE-ALARM MANUFACTURER 'S WRITTEN 
REQUIREMENTS. 

B. PRO VIDE NETWORK COMMUNICA TIONS PA THWA Y PER MANUFA CTURER 'S 
WRITTEN REQUIREMENTS AND REQUIREMENTS IN NFPA 72 AND NFPA 
70. 

C PRO VIDE INTEGRA TION GA TEWA Y USING ETHERNET MODULE FOR 
CONNECTION TO BUILDING SCADA SYSTEM. 

2. 10 SYSTEM PRINTER 
A.  PRINTER SHALL BE UL LISTED AND LABELED AS AN INTEGRAL PART OF 

FIRE-ALARM SYSTEM AND AS SUCH, BE ABLE TO OPERA TE UNDER MAINS 
FAIL CONDITIONS FOR THE SAME LENGTH OF TIME AS THE FIRE ALARM 
CONTROL PANEL 

B. THE PRINTER SHALL PRODUCE A PRINTED RECORD OF TIME, DA TE, 
EVENT TYPE, AND LOACTION OF EA CH EVENT OCCURING ON THE 
SYSTEM. 

C SYSTEM PRINTOUTS SHALL BE IN CLEAR READABLE TEXT TO ENABLE 
MAINTENANCE AND SERVICE PERSONNEL TO UNDERSTAND HOW THE 
SYSTEM OPERA TES. 

PART3 - EXECUTION 
3. 01 PREPARA TION 

A. EQUIPMENT INSTALLA TION 
1. COMPL Y WITH NFPA 72, NFPA 101, AND REQUIREMENTS OF 

A UTHORITIES HA VING JURISDICTION FOR INSTALLA TION AND 
TESTING OF FIRE-ALARM EQUIPMENT. INSTALL ALL ELECTRICAL 
WIRING TO COMPL Y WITH REQUIREMENTS IN NFPA 70 INCLUDING, 
BUT NOT LIMITED TO, ARTICLE 760, "FIRE ALARM SYSTEMS. " 

2. DEVICES INSTALLED BUT NOT YET PLACED IN SER VICE SHALL BE 
PROTECTED FROM CONSTRUCTION DUST, DEBRIS, DIRT, MOISTURE, 
AND DAMAGE ACCORDING TO MANUFACTURER 'S WRITTEN STORAGE 
INSTRUCTIONS. 

3. CONNECTING EXISTING EQUIPMENT: VERIFY THA T EXISTING FIRE
ALARM SYSTEM IS OPERA TIONAL BEFORE MAKING CHANGES OR 
CONNECTIONS. 

A .  INTERCONNECT EXISTING CONTROL PANEL IN EXISTING PART OF 
THE BUILDING TO A NEW FA CONTROLLER PANEL 

4. INSTALL WALL-MOUNTED EQUIPMENT, WITH TOPS OF CABINETS NOT 
MORE THAN 78 INCHES ABOVE THE FINISHED FLOOR. 

B. MANUAL FIRE-ALARM BOXES: 

1. THE OPERABLE PART OF MANUAL FIRE-ALARM BOX SHALL BE 
BETWEEN 42 INCHES (1060 MM) AND 48 INCHES (1220 MM) ABOVE 
FLOOR LEVEL ALL DEVICES SHALL BE MOUNTED A T  THE SAME 
HEIGHT UNLESS OTHERWISE INDICA TED. 

2. A UDIBLE ALARM-INDICA TING DEVICES: INSTALL BELLS AND HORNS 
ON FLUSH-MOUNTED BACK BOXES WITH THE DEVICE-OPERA TING 
MECHANISM CONCEALED BEHIND A GRILLE. INSTALL ALL DEVICES A T  
THE SAME HEIGHT UNLESS OTHERWISE INDICA TED. 

3. VISIBLE ALARM-INDICA TING DEVICES: INSTALL ADJACENT TO EACH 
ALARM BELL OR ALARM HORN AND A T  LEAST 6 INCHES (150 MM) 
BELOW THE CEILING. INSTALL ALL DEVICES A T  THE SAME HEIGHT 
UNLESS OTHERWISE INDICA TED. 

C SMOKE- OR HEA T-DETECTOR SPACING: 

1. COMPL Y WITH THE ''SMOKE-SENSING FIRE DETECTORS" SECTION IN 
THE "INITIA TING DEVICES" CHAPTER IN NFPA 72, FOR SMOKE
DETECTOR SPACING. 

CJ 
_j • 
«>- � z;;:: o>« � o n_  
O o  Oz :r: :::;: « 0 �Ld .. 
t- > o o O w 0 z  ::?!dN:J  
���� 
« o ::::> _j 
:r: S2 (.() U  I 
;::!: 

�� co "' "'-D C() I'-
0 lD c.D 

0 
D ;:::) w "'LL � rr 

� � 
D.... � u  0 co 

D �Q_ u o o C) � m  0 

q-lL.. 
0 
n 
1-
LLJ 
LLJ 
:I: 
(/) 
I 

(/) :::.::: 
z rr <( 
0 D.... 
� w 
< <::r _j 

1'0 1-u � >-- ? _J lL.. - t; BJ  u 
LLJ � 0 
a... <( Z 
(/) :::r:: ::::l 

• _j 

� o w 
a:: z Z 

z 
< W ::::l 
_J el l-
< 8 w  
LLJ 

rr _j  CO l-
a:: >-
u:: _j 

;::: 
I J_, 

_J 
< 
u 
a:: 
1-
u 
LLJ 
_J 
LLJ 

v 
M co 

(0 ... C\1 0 ""'" 
I CO ,.. 

"" 0 
I Z 

� <( c 
:I: c.. 

ul_------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------._--� 



0 
I" 
7 

<D 
7 
>-
I-

.2 
<[ 

L[) 

Q) 
7 

S' 
7 

CJ 
Gl 
', 
7 
Gl 
" 
S' 

c: 
u 

u 

�l 
L[) 
Gl 
(/) 
w 
u 
7 
rr I 

0 
I ,, 

0 
/ 
1'0 
u 
[' 
('� ['� 
E 

u 
/ 

8 0 
[' 

;'!: 
'g 
:>-, 

/ 
0 
L 

2 
X 
Q) 

/ 

E 
E 

_c 
/ 
u 
c: 

� 

0 
3: 
s 
Q_ 

/ 

2. COMPL Y WITH THE "HEA T-SENSING FIRE DETECTORS" SECTION IN 
THE "INITIA TING DEVICES" CHAPTER IN NFPA 72, FOR HEA T
DETECTOR SPACING. 

3. SMOOTH CEILING SPACING SHALL NOT EXCEED 30 FEET. 
4. SPA CING OF DETECTORS FOR IRREGULAR AREAS, FOR IRREGULAR 

CEILING CONSTRUCTION, AND FOR HIGH CEILING AREAS SHALL BE 
DETERMINED ACCORDING TO ANNEX A OR ANNEX B IN NFPA 72. 

5. HVA C: LOCA TE DETECTORS NOT CLOSER THAN 60 INCHES FROM 
AIR-SUPPL Y DIFFUSER OR RETURN-AIR OPENING. 

6. LIGHTING FIXTURES: LOCA TE DETECTORS NOT CLOSER THAN 12 
INCHES FROM ANY PART OF A LIGHTING FIXTURE AND NOT DIRECTL Y 
ABO VE PENDANT MOUNTED OR INDIRECT LIGHTING. 

D. INSTALL A COVER ON EACH SMOKE DETECTOR THA T IS NOT PLACED IN 
SER VICE DURING CONSTRUCTION. COVER SHALL REMAIN IN PLACE 
EXCEPT DURING SYSTEM TESTING. REMOVE COVER PRIOR TO SYSTEM 
TURNOVER. 

3. 02 FIELD QUALITY CONTROL 
A .  FIELD TESTS SHALL BE WITNESSED BY A UTHORITIES HA VING 

JURISDICTION. 
B. MANUFACTURER 'S FIELD SER VICE: ENGAGE A FACTORY-AUTHORIZED 

SERVICE REPRESENTA TIVE TO TEST AND INSPECT COMPONENTS, 
ASSEMBLIES, AND EQUIPMENT INSTALLA TIONS, INCLUDING 
CONNECTIONS. 

C. PERFORM TESTS AND INSPECTIONS. 
D. PERFORM THE FOLLOWING TESTS AND INSPECTIONS WITH THE 

ASSISTANCE OF A FACTOR Y-AUTHORIZED SER VICE REPRESENTA TIVE: 

E. 

F. 

1. VISUAL INSPECTION: CONDUCT VISUAL INSPECTION PRIOR TO 
TESTING. 

A .  INSPECTION SHALL BE BASED ON COMPLETED RECORD 
DRA WINGS AND SYSTEM DOCUMENTA TION THA T IS REQUIRED BY 
THE "COMPLETION DOCUMENTS, PREPARA TION" TABLE IN THE 
"DOCUMENTA TION" SECTION OF THE "FUNDAMENTALS" CHAPTER 
IN NFPA 72. 

B. COMPL Y WITH THE "VISUAL INSPECTION FREQUENCIES" TABLE IN 
THE "INSPECTION" SECTION OF THE '1NSPECTION, TESTING AND 
MAINTENANCE" CHAPTER IN NFPA 72; RETAIN THE 
'1NITIAL/REA CCEPTANCE" COLUMN AND LIST ONL Y THE 
INSTALLED COMPONENTS. 

2. SYSTEM TESTING: COMPL Y WITH THE "TEST METHODS" TABLE IN THE 
"TESTING" SECTION OF THE '1NSPECTION, TESTING AND 
MAINTENANCE" CHAPTER IN NFPA 72. 

3. TEST AUDIBLE APPLIANCES FOR THE PUBLIC OPERA TING MODE 
ACCORDING TO MANUFACTURER 'S WRITTEN INSTRUCTIONS. 
PERFORM THE TEST USING A PORTABLE SOUND-LEVEL METER 
COMPL YING WITH TYPE 2 REQUIREMENTS IN ANSI S1. 4. 

4. TEST AUDIBLE APPLIANCES FOR THE PRIVA TE OPERA TING MODE 
ACCORDING TO MANUFACTURER 'S WRITTEN INSTRUCTIONS. 

5. TEST VISIBLE APPLIANCES FOR THE PUBLIC OPERA TING MODE 
ACCORDING TO MANUFACTURER 'S WRITTEN INSTRUCTIONS. 

6. FACTOR Y-A UTHORIZED SER VICE REPRESENTA TIVE SHALL PREPARE 
THE "FIRE ALARM SYSTEM RECORD OF COMPLETION" IN THE 
"DOCUMENTA TION" SECTION OF THE "FUNDAMENTALS" CHAPTER IN 
NFPA 72 AND THE '1NSPECTION AND TESTING FORM" IN THE 
"RECORDS" SECTION OF THE "INSPECTION, TESTING AND 
MAINTENANCE" CHAPTER IN NFPA 72. 

REACCEPTANCE TESTING: PERFORM REA CCEPTANCE TESTING TO VERIFY 
THE PROPER OPERA TION OF ADDED OR REPLA CED DEVICES AND 
APPLIANCES. 
FIRE-ALARM SYSTEM WILL BE CONSIDERED DEFECTIVE IF IT DOES NOT 
PASS TESTS AND INSPECTIONS. 

G. PREPARE TEST AND INSPECTION REPORTS. 
H. MAINTENANCE TEST AND INSPECTION: PERFORM TESTS AND 

INSPECTIONS LISTED FOR WEEKL Y, MONTHL Y, QUARTERL Y, AND 
SEMIANNUAL PERIODS. USE FORMS DEVELOPED FOR INITIAL TESTS AND 
INSPECTIONS. 

3. 03 SOFTWARE SERVICE AGREEMENT 
A. COMPL Y WITH UL 864. 
B. TECHNICAL SUPPORT: BEGINNING A T  SUBSTANTIAL COMPLETION, 

SER VICE AGREEMENT SHALL INCLUDE SOFTWARE SUPPORT FOR TWO 
(2) YEARS. 

C. UPGRADE SER VICE: A T  SUBSTANTIAL COMPLETION, UPDA TE SOFTWARE 
TO LA TEST VERSION. UPGRADING SOFTWARE SHALL INCLUDE 
OPERA TING SYSTEM AND NEW OR REVISED LICENSES FOR USING 
SOFTWARE. 

3. 04 DEMONSTRA TION 
A. ENGA GE A FACTOR Y-AUTHORIZED SER VICE REPRESENTA TIVE TO TRAIN 

OWNER 'S MAINTENANCE PERSONNEL TO ADJUST, OPERA TE, AND 
MAINTAIN FIRE-ALARM SYSTEM. 

PART 4 - METHOD OF PA YMENT AND ITEMS 

4. 01 METHOD OF PA YMENT AND ITEMS 

A. PA YMENT FOR ITEMS SHALL BE MADE AT THE CONTRACT UNIT 
PRICE, INCLUDING BUT NOT LIMITED TO ALL WORK, LABOR, 
EQUIPMENT, AND MA TERIALS NECESSARY THEREFORE OR 
INCIDENTAL THERETO, AS FOLLOWS: 

ITEM 
NO. 

690 

690 

690 

690 

690 

690 

690 

625 

625 

625 

625 

625 

690 

DESCRIPTION 

SPECIAL - MISC. : FIRE ALARM CONTROL PANEL 
{HONEYWELL, NOTIFIER NFS2-3030 OR 
APPROVED EQUAL) 

SPECIAL - MISC. : HEA T DETECTOR PANEL 
(HONEYWELL, NOTIFIER FST-851(A) OR 
APPROVED EQUAL) 

SPECIAL - MISC. : SMOKE DETECTOR 
(HONEYWELL, NOTIFIER FSP-851 (A) SERIES OR 
APPROVED EQUAL) 

SPECIAL - MISC. : STROBE LIGHT 
(HONEYWELL, NOTIFIER SPECTRALERT 
ADVANCED P2RHKA OR APPROVED EQUAL) 

SPECIAL - MISC. : MANUAL PULL STA TION 
(HONEYWELL, NOTIFIER NBG-12 SERIES OR 
APPROVED EQUAL) 

SPECIAL - MISC. : DUCT SMOKE DETECTOR 
(HONEYWELL, NOTIFIER 

SPECIAL - MISC. : RELA Y MODULE 

(HONEYWELL, NOTIFIER FRM-1 OR APPROVED 
EQUAL) 

QUANTITY UNIT 

1 EACH 

40 EACH 

34 EACH 

30 EACH 

8 EACH 

5 EACH 

8 EACH 

LIGHTING, MISC. : CABLE 2/C # 10  CIC-FPLR 400 FT 
(BELDEN, SAFE- T-LINE OR APPRO VED EQUAL) 

LIGHTING, MISC. : CABLE 2/C NO. 12 CIC-FPLR 350 FT 
(BELDEN, SAFE- T-LINE OR APPRO VED EQUAL) 

LIGHTING, MISC. : CABLE 2/C NO. 14 CIC-FPLR 560 FT 
(BELDEN, SAFE- T-LINE OR APPRO VED EQUAL) 

CONDUIT, 14 '� 725. 04 2650 FT 

CONDUIT, 1 '; 725. 04 100 FT 

SPECIAL - MISC. : FIRE ALARM - TRAINING LUMP 
AND COMMISSIONING 
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T YPICAL HORN/STROBE 
NOTIFICATION CIRCUIT EXISTING SPACE NEW VENTILATION SPACE 
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TYPICAL SIGNALING 
CIRCUIT 

NO TES: 

POWER PANEL /20VAC UPS 
L116 

24VDC REMOTE POWER SUPPL Y FOR 
LINEAR HEAT DETECTION PANELS 

1. EXISTING FA CIRCUITS NOT SHOWN FOR CLARITY 
2. FOR QUANTITY OF FIRE ALARM DEVICES REFER TO FIRE ALARM PLAN. 

LEGEND: 
® 
® 
� 
® [ill 
[] 

HEAT DETECTOR 
SMOKE DETECTOR 
AIR DUCT SMOKE DETECTOR 
RELAY 
FIRE ALARM HORN/STROBE LIGHT; CD INDICATES MIN. ELECTRIC 
LIGHT OUTPUT (JNCANDESCENTJ 
FIRE ALARM MANUAL PULL STATION 

I F  ACPI FIRE ALARM CONTROL PANEL 
I FAP I FIRE ALARM SUB-PANEL 
[][] LINEAR HEAT DETECTION PANEL 
[1[J CONTROL PANEL 
CE.[J POWER PANEL 
(]]] 24VDC REMOTE POWER SUPPL Y 

� SPLICE BOX 

ABBREVIA TIONS: 
A 
ADA 
AFF 
APPROX 
BKR 
CD 
E 
ETC 
EOLR 
FA 
FAP 
FACP 
GND 
HOA 
MIN 
NEMA 
NFPA 
p 
PB 
PLC 
TYP 
v 

AMPERE 
AMERICANS WITH DISABILITIES ACT 
ABOVE FINISHED FLOOR 
APPROXIMATE 
BREAKER 
CANDELA 
EXISTING 
ET CETERA 
END OF LINE RESISTOR 
FIRE ALARM 
FIRE ALARM SUB- PANEL 
FIRE ALARM CONTROL PANEL 
GROUND 
HAND/OFF /AUTO 
MINIMUM 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 
NATIONAL FIRE PROTECTION ASSOCIATION 
POLE 
PUSH BUTTON 
PROGRAMMABLE LOGIC CONTROLLER 
TYPICAL 
VOLT 

TYPICAL HORN/STROBE 
NOTIFICATION CIRCUIT 

ELECTRICAL -FIRE ALARM DIA GRAM 
SCALE: NOT TO SCALE 

FIRE ALARM SYSTEM GENERAL NOTES: 
I. 

2. PROVIDE FACP fFIRE ALARM CONTROL PANELJ AS REQUIRED. PROVIDE 
ASSOCIATED 120 VOLT POWER FEEDS FROM LOCAL ELECTRICAL BRANCH 
CIRCUIT PANELBOARD (STANDBY POWER IF AVAILABLE) TO EACH FACP PANEL PROVIDED. 
THE EXISTING FAP PANEL SHALL BE TIED BACK TO THE FIRE ALARM CONTROL PANEL . 
PROVIDE AND INSTALL ADDITIONAL EXPANSION MODULES, ACCESSORIES, ETC. AS REQUIRED TO 
PROVIDE A COMPLETE AND WORKING FIRE ALARM SYSTEM. 

3.  SUBMIT VENDOR DESIGNED AND APPROVED LAYOUT DRAWINGS OF FIRE ALARM 
COMPONENTS AS PART OF SHOP DRAWING SUBMITTAL PACKAGE. QUANTITIES, LOCATIONS 
AND SETTINGS OF FIRE ALARM COMPONENTS SHOWN ON THESE DRAWINGS ARE GENERIC AND 
MAY REQUIRE MODIFICATION TO MEET VENDOR-SPECIFIC REQUIREMENTS OR LIMITATIONS. 

4. FIRE ALARM DEVICES SHALL BE INSTALLED IN ACCORDANCE WITH ADA REQUIREMENTS. 
5. FIRE ALARM SYSTEM DEVICES AND INSTALLATION SHALL COMPL Y WITH GOVERNING 

EDITIONS OF THE NFPA 72 AND INTERNATIONAL BUILDING CODE . 
6. PROVIDE LOCKABLE CIRCUIT BREAKER FOR !20 VOLT POWER CIRCUITS SERVING FIRE 

ALARM SYSTEM COMPONENTS. CLEARL Y IDENTIFY EACH CIRCUIT BREAKER SERVING THE 
FIRE ALARM SYSTEM COMPONENTS AS SUCH . 

7. PROVIDE LABELS AT EACH FIRE ALARM DEVICE INDICATING THE DEVICE NUMBER AND ADDRESS. 
B.  FIRE ALARM WIRING IN EXPOSED LOCATIONS (MECHANICAL ROOMS, ELECTICAL ROOMS, ETC) 

SHALL BE ROUTED IN CONDUIT. 
9. PROVIDE ISOLATION MODULES TO PROTECT FIRE ALARM CIRCUITS AT A MINIMUM, PROVIDE 

ONE ISOLATION MODULE PER 25 ADDRESSABLE DEVICES, AND AT EACH TAP LOCATION ON 
CLASS B CIRCUITS. 

10. SUBMIT A LETTER ATTESTING TO 100% ACCEPTANCE TEST OF THE FIRE ALARM SYSTEM 
PRIOR TO REQUESTING LOCAL FIRE DEPARTMENT INSPECTION AND ACCEPTANCE TESTING. 

II. PROVIDE A COMPLETE AND WORKING FIRE ALARM SYSTEM. 
12. UNLESS OTHERWISE NOTED, SMOKE DETECTORS AND HEAT DETECTORS SHALL BE CEILING 

MOUNTED. 
13. HORN/STROBE UNITS SHALL BE MOUNTED A MINIMUM OF 80° AFF AND A MINIMUM OF 6° BELOW 

THE FINISHED CEILING. 
14 . IN AREAS WHERE MORE THAN TWO VISIBLE NOTIFICATION APPLIANCES ARE IN ANY FIELD OF 

VIEW, THEY SHALL FLASH IN SYNCHRONIZATION. 
15. UTILIZE EXISTING CONNECTION TO FIRE DEPARTMENT, EXTEND TELEPHONE LINE TO NEW 

LOCATION. 
16. PROVIDE CONNECTION TO SCADA SYSTEM. 
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EXISTING TELEPHONE 
BOARD TO REMAIN 

EXISTING FIRE CALL 
BOX TO REMAIN 

/
I.R.-71 SB RAMP E TUNNEL,' 
TO THIRD STREET / 

,' 

' 

' 
' 

' 
' 

' 

24VDC REMOTE POWER 
SUPPLY FOR LINEAR 
HEAT DETECTOR 
PANELS 

AREA DENOTED HAS 
8' HIGH CEILINGS. 

' 

' 
, 

, 
, 

,' 

' 
, 

, 

' 
,' 

, 
' 

, 

' 
' 

, 
, 
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,' 

/ LOCATE SMOKE DETECTOR 

/ AT TOP OF STAIRWELL 

ARRREVTA TlON5: 

ABOVE FINISHED FLOOR 
CANDELA 
MINIMUM 

/
I.R.-71 NORTHBOUND

,---
L_ __ _ 

0108 

TUNNEL SIDE 
ATTENUATOR 
'TS-A2' 

TUNNEL SIDE 
ATTENUATOR 
'TS-AJ' 

AREA DENOTED HAS 18-20' HIGH CEILINGS. 
HEAT DETECTOR SPACING HAS BEEN 
REDUCED PER NFPA72 TABLE 17.6.3.5.1 

FIRE ALARM PLAN LA YQUT 
SCALE: 1/8'=1'-0" 

' 
, 

,' 

AFF 
CD 
MIN -
NFPA NATIONAL FIRE PROTECTION ASSOCIATION 

D 

1111111111 
@ 

DEVICE LOCATED ADJACENT 
TO BASE OF LADDER 5'-0' 
AFF 

30CD 

H 

30CD 

TUNNEL 
VENT/LA TION 
FAN 'TV-F2' 

TUNNEL 
VENT/LA TION 
FAN 'TV-Fl' 

AIR SIDE 
ATTENUATOR 
"'AS-A2"' 

AIR SIDE 
ATTENUATOR 
'AS-AJ' 

0 

= 

@ HEAT DETECTOR 

@ SMOKE DETECTOR 

� AIR DUCT SMOKE DETECTOR 

I) FIRE/SMOKE DAMPER RELAY

Ii! FIRE ALARM HORN/STROBE LIGHT; 
CD INDICATES MIN. ELECTRIC LIGHT 
OUTPUT (INCANDESCENT! 

[[) FIRE ALARM MANUAL PULL STATION 

fiil FIRE ALARM CONTROL PANEL 

lliEI FIRE ALARM SUB-PANEL 

[ii] LINEAR HEAT DETECTION PANEL 

[E CONTROL PANEL 

AIR SIDE 
ATTENUATOR 
'AS-Al' 

®ascD z 

DEVICE LOCATED ADJACENT 
TO BASE OF LADDER 5'-0' 
AFF 
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EXIS TING TELEPHONE 
BOARD TO REMAIN 

EXIS TING FIRE CALL  
BOX TO REMAIN 

AREA DENO TED HAS 
8 '  HIGH CEIL INGS. 

(ID 

TUNNEL / 

I 
I 

I 
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I 
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I 
I 

I 

24 VDC REMO TE POWER 
SUPPL Y FOR L INEAR 
HEA T DETECTOR 
PANEL S 

(ID 

/ /.R. - 71 NOR THBOUND 

�---
L __ _ 

L OCA TE SMOKE DETECTOR' ' 
A T  TOP OF STAIRWELL ,' ,' 
NEW FIRE ALARM 
CONTROL PANEL 
"FA CP" 

TUNNEL SIDE 
A TTENUA TOR 
"TS-A3"  

(ID 

I I 
I I 

/ / 

· ... ... ... ... ! ... ... ... ... ... I ...... ... �... 
I ' 

I ' 
I ' I ' D 

(ID 
AIR SIDE 

JOCD 

DEVICE L OCA TED ADJA CENT 
TO BASE OF LADDER 5'-0u 
AFF 

(ID 
AIR SIDE 
A TTENUA TOR 
8AS-A JH 

A TTENUA TOR 
NAS-A2N 

(ID 
AIR SIDE 
A TTENUA TOR 

95CD 

HEA T DETECTOR 
SMOKE DE TEC TOR 

0AS-AJN 

AIR DUC T SMOKE DETECTOR 
FIRE/SMOKE DAMPER RELA Y 

0 

FIRE ALARM HORN/S TROBE L IGHT; 
CD INDICA TES MIN. ELEC TRIC L IGHT 
OUTPUT (/NCANDESCENTJ 
FIRE ALARM MANUAL PULL  STA TJON 
FIRE ALARM CONTROL PANEL 
FIRE ALARM SUB-PANEL 

L INEAR HEA T DE TEC TION PANEL 

(ID 95CD :::1: 

DEVICE L OCA TED ADJA CENT 
TO BA SE OF LADDER 5 '-0"  
AFF 
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A BBRE VIA TIONS 

A WG AMERICAN WIRE GA UGE 
CB CIRCUIT BREAKER 
EG EQUIPMENT GROUND 
EGC EQUIPMENT GROUND CONDUCTOR 
ETC ET CETERA 
GEC GROUNDING ELECTRODE CONDUC TOR 
MBJ MAIN BONDING JUMPER 
N NEUTRAL 
No . NUMBER 
NEC NA TIONAL ELEC TRICAL CODE 
NEMA NA TIONAL ELEC TRICAL MANUFA CTURERS ASSOCIA TJON 
TYP TYPICAL 
UPS UNINTERRUPTABLE POWER SUPPL Y 
K VA KIL O VOL T AMPS 
VFD VARIABLE FREQUENC Y DRIVE 
L V  LOW  VOL TAGE 
LP LIGHTING PANEL 
XFMR TRANSFORMER 
WSP WA TER SER VICES PIPEWORK 
GFI GROUND FAUL T INTERRUP T 
SSBJ SUPPL Y SIDE BONDING JUMPER 

CA BL E TA G DESIGNA TIONS 

I G-XXXX- YY  

) - 'G' INDICA TES GROUND v (_ - 'XXXX' INDICA TES EQUIPMENT 
REFERENCE 
- 'YY' NUMBER SUFFIX 

ONE -L INE DIA GRA M 
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TRANSFORMER GROUNDING 
(B Y UTILITYJ 

�------------------------�A�--------------------------� 
MAIN L V  SWI TCH GEA R SUB-MA IN L V  PA NEL BOA RD ( 

TRA NSFORMER No . 1 � , - - - - - - - - - - - - - - - - - - - - - - - - - - - 1  
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--------------------- H1 : H2/ 
._____________� 
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GROUND AND NEUTRAL 
SEPARA TED THROUGHOUT 
DISTRIBUTION S YSTEM. GROUND 
B Y  MEANS OF SEPARA TE CABLE. 
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I 
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� 2 1 2  
� A ,.... ,..:... � � 

CB 

c B A N G 

EGC 

1 - - - - �� - - - - - - - - - - - - - - - - - - - -

TRA NSFORMER No . 2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1  
I I 

: ----- �------- SUPPL Y SIDE 1 BONDING JUMPER 

: ( G-SSBJ-SG ) 
I I I I I : H1 X1 I 

----!--------i:---t--- GROUND AND NEUTRAL 
1 COMBINED IN MAIN L V 

SWITCHBOARD VIA MAIN 
BONDING JUMPER (MBJJ I : H2/ � XO A X2 i 

I � ______ /_v --------'------i I 
I m D I 
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( G-SSBJ- Tl )-( G-SSBJ- T2 I.---------J-a_=_=---,+=l \==+l==:r9 1 GROUNDED 1 c� 2 p 4 5<� 6 0  7 Q 8 <�  9<� /0 0 11 12<� 13<� BUS BAR �---r---t------�1 1�----------------r-T --------r----r----r----r--------� L__ 
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v 

EXISTING .-------� ELEC TRICAL ROOM 

.. PROPOSED .-------� FAN ROOM 

.-------� DR Y STANDPIPE 

---------� EQUIPMENT 
// 

GROUNDING TAP __ / .-------� EQUIPMENT 1249/2961 

---------� EQUIPMENT 

SUPPLEMENTAL EGC 

CONCRETE ENCASED ELEC TRODE 
l24(o/2961 

(DETAILS) � 

�� GEC �"r-----�r ) \ G-UFER-1 
�'--" G-UFER-2 

� G-SS ) L_ ________ ----&-:.._�===�----------1-- STRUCTURAL STEEL WORK l24(o/2961 �� G-LP ) L_---------------e/---....2::======:::::.__--------� LIGHTNING PRO TEC TION � L__----------------------&------::========:::----------1- WA TER SER VICES P IPEWORK � G-XFMR-15 ) L-----------------------,-�� --�===�--� STEP-DOWN TRANSFORMER 15 K VA 480/208 V  � G-XFMR-P1) 

} SUPPLEMENTAL EGC 

""'{"" _ _ _ _  --- ----- : I I I ----� --==- I I - I I I I 
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GROUNDING CONDUCTOR 
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SECONDAR Y  -,, 

480 V 480 V TRANSFORMER 
PRIMAR Y  

/� BONDING 
JUMPER 

------ GEC BOND TO 
___- MAIN GROUNDED 

BUS BAR 

EQUIPMENT 
GROUNDING BAR 

TYPICAL GROUNDING A ND BONDING DIA GRAM 

FOR S TEP-DOWN TRANSFORMERS 
NO T TO SCALE 

NO.4 A WG %// DIA . COPPER WIRE -::=""':=-t----• 
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1. FOR LEGEND AND ABBREVIA TION, 
SEE SHEET 1244/2961 
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ITEM 625 - LIGHTING, MISC. : GROUNDING AND BONDING FOR ELECTRICAL 
SYSTEMS 

PART 1 - GENERAL 

1.1 RELA TED DOCUMENTS 
A. ORA WINGS AND GENERAL PROVISIONS OF THE CONTRAC0 INCLUDING 

GENERAL AND SUPPLEMENTARY CONDITIONS AND DIVISION 01 
SPECIFICA TION SECTIONS/ APPL Y TO THIS SECTION. 

B. FOR DEFINITIONS OF GROUNDING AND BONDING TERMS/ SEE NFPA70. 

1.2 SUMMARY 
A. SECTION INCLUDES GROUNDING AND BONDING SYSTEMS AND 

EQUIPMENT. 
1.  UNDERGROUND DISTRIBUTION GROUNDING. 
2. GROUND BONDING COMMON WITH LIGHTNING PROTECTION 

SYSTEM. 
3. FOUNDA TION STEEL ELECTRODES. 

1.3 ACTION SUBMITTALS 
A. PRODUCT DA TA :  FOR EACH TYPE OF PRODUCT INDICA TED. 

1.4 INFORMA TIONAL SUBMITTALS 
A. AS-BUIL T DA TA :  PLANS SHOWING DIMENSIONED AS-BUlL T LOCA TIONS 

OF GROUNDING FEA TURES SPECIFIED IN "FIELD QUALITY CONTROL " 
ARTICLE, INCLUDING THE FOLLOWING: 

1 .  TEST WELLS. 
2. GROUND RODS/UFER. 
3. GROUND RINGS. 
4. GROUNDING ARRANGEMENTS AND CONNECTIONS FOR SEPARA TEL Y 

DERIVED SYSTEMS. 
B. FIELD QUALITY-CONTROL REPORTS. 

1.5 CLOSEOUT SUBMITTALS 
A. OPERA TION AND MAINTENANCE DA TA :  FOR GROUNDING TO INCLUDE 

IN EMERGENC� OPERA TION AND MAINTENANCE MANUALS. 
1 .  IN ADDITION TO ITEMS SPECIFIED IN SECTION 017823 "OPERA TION 

AND MAINTENANCE DA TA "  INCLUDE THE FOLLOWING: 
a. INSTRUCTIONS FOR PERIODIC TESTING AND INSPECTION OF 

GROUNDING FEA TURES A T  TEST WELLS GROUND RINGS 
GROUNDING CONNECTIONS FOR SEPARA TEL Y DERIVED SYSTEMS 
BASED ON NETA MTS 

1) TESTS SHALL DETERMINE IF GROUND-RESISTANCE 
OR IMPEDANCE VALUES REMAIN WITHIN SPECIFIED 
MAXIMUMS/ AND INSTRUCTIONS SHALL 
RECOMMEND CORRECTIVE ACTION IF VALUES DO 
NOT. 

2) INCLUDE RECOMMENDED TESTING INTER VALS. 

1. 6 QUALITY ASSURANCE 
A. ELECTRICAL COMPONENTS/ DEVICES/ AND ACCESSORIES: LISTED AND 

LABELED AS DEFINED IN NFPA 70/ BY A QUALIFIED TESTING AGENC� 
AND MARKED FOR INTENDED LOCA TION AND APPLICA TION. 

B. COMPL Y WITH UL 467 FOR GROUNDING AND BONDING MA TERIALS AND 
EQUIPMENT. 

PART 2 - PRODUCTS 

2. 1 MANUFACTURERS 
A. MANUFACTURERS: SUBJECT TO COMPLIANCE WITH REQUIREMENTS/ 

PRO VIDE PRODUCTS BY ONE OF THE FOLLOWING: 
1 .  BURNDY; PART OF HUBBELL ELECTRICAL SYSTEMS. 
2. ERICO INTERNA TIONAL CORPORA TION. 
3. HARGER LIGHTNING AND GROUNDING. 
4. ILSCO. 
5. 0-Z/GEDNEY; A BRAND OF THE EGS ELECTRICAL GROUP. 
6. ROBBINS LIGHTNING/ INC. 

7. SIEMENS POWER TRANSMISSION & DISTRIBUTION/ INC 
8. OR ENGINEER APPRO VED EQUAL 

2.2 SYSTEM DESCRIPTION 
A.  ELECTRICAL COMPONENTS/ DEVICES/ AND ACCESSORIES: LISTED AND 

LABELED AS DEFINED IN NFPA 70/ B Y  A QUALIFIED TESTING AGENC� 
AND MARKED FOR INTENDED LOCA TION AND APPLICA TION. 

B. COMPL Y WITH UL 467 FOR GROUNDING AND BONDING MA TERIALS AND 
EQUIPMENT. 

2. 3 CONDUCTORS 
A.  INSULA TED CONDUCTORS: COPPER WIRE OR CABLE INSULA TED FOR 

600 V UNLESS OTHER WISE REQUIRED BY APPLICABLE CODE OR 
AUTHORITIES HA VING JURISDICTION. 

B. BARE COPPER CONDUCTORS: 
1 .  SOLID CONDUCTORS: ASTM B 3. 
2. STRANDED CONDUG"ORS: ASTM 8 8. 

C. GROUNDING BUS: PREDRILLED RECTANGULAR BARS OF ANNEALED 
COPPER/ 1/4 BY 4 INCHES (6. 3 BY 100 MM) IN CROSS SECTION/ WITH 
9/32-INCH (7. 14-MM) HOLES SPACED 1 -1/8 INCHES (28 MM) APART. 
STAND-OFF INSULA TORS FOR MOUNTING SHALL COMPL Y WITH UL 891 
FOR USE IN SWITCHBOARD� 600 V AND SHALL BE LEXAN OR PVC, 
IMPULSE TESTED A T  5000 V. 

D. GROUNDING & BONDING CONDUCTORS 
1. ALL RACEWA YS AND EQUIPMENT SHALL BE PROVIDED WITH AN 

EQUIPMENT GROUNDING CONDUCTOR AS SHOWN ON THE 
DRA WINGS. WHEN THE EQUIPMENT GROUNDING CONDUCTOR IS 
NOT SHOWN ON THE ORA WINGS/ PROVIDE AN EQUIPMENT 
GROUNDING CONDUCTOR PER TABLE 250. 122 OF THE NEC. 

2. ALL SER VICE ENTRANCE EQUIPMENT SHALL BE PROVIDED WITH A 
GROUNDING ELECTRODE CONDUCTOR BETWEEN THE SER VICE 
ENTRANCE GROUND AND THE GROUNDING ELEG"RODE SYSTEM AS 
SHOWN ON THE ORA WINGS. WHEN THE GROUNDING ELECTRODE 
CONDUCTOR IS NOT SHOWN ON THE DRA WING/ PROVIDE A 
GROUNDING ELECTRODE CONDUCTOR PER TABLE 250. 66 OF THE 
NEC. 

3. MAIN BONDING JUMPER INSTALLED BETWEEN THE SER VICE 
ENTRANCE GROUND AND NEUTRAL AND SHALL BE SIZED PER TABLE 
250. 66 OF THE NEC. 

4. SYSTEM BONDING JUMPER INSTALLED BETWEEN THE SEPARA TEL Y 
DERIVED SYSTEM GROUND AND NEUTRAL AND SHALL BE SIZED PER 
TABLE 250. 66 OF THE NEC. 

2. 4 CONNECTORS 
A. LISTED AND LABELED BY AN NR TL ACCEPTABLE TO AUTHORITIES 

HA VING JURISDICTION FOR APPLICA TIONS IN WHICH USED AND FOR 
SPECIFIC TYPES/ SIZES/ AND COMBINA TIONS OF CONDUCTORS AND 
OTHER ITEMS CONNEG"ED. 

B. BOL TED CONNEG"ORS FOR CONDUCTORS AND PIPES: COPPER OR 
COPPER ALLOY. 

C. WELDED CONNECTORS: EXOTHERMIC- WELDING KITS OF TYPES 
RECOMMENDED BY KIT MANUFACTURER FOR MA TERIALS BEING JOINED 
AND INSTALLA TION CONDITIONS. 

D. BUS-BAR CONNECTORS: MECHANICAL TYPE, CAST SILICON BRONZE, 
SOLDERLESS [COMPRESSION} [EXOTHERMIC]- TYPE WIRE TERMINALS/ 
AND LONG-BARREL/ TWO-BOL T CONNECTION TO GROUND BUS BAR. 

2. 5 CONCRETE ENCASED ELECTRODE (UFER) GROUND 
A.  CONCRETE ENCASED ELECTRODES (UFER) CONSISTING OF 2 NO 

LENGTHS OF REBAR. EACH REBAR LENGTH SHALL BE 20 FT OR 
MORE. 

B. REBAR DIAMETER SHALL BE MINIMUM #8 OR LARGER GAL VANIZED 
SOLID STEEL INSTALLED IN THE FOUNDA TION WITH A MINIMUM OF 2" 
OF CONCRETE COVER. 

C. MINIMUM #4 GEC BETWEEN GROUND BAR AND UFER. 
D. PROTECT UFER REBAR PASSING THROUGH CONCRETE FLOOR WITH A 

NONMETALLIC PROTECTIVE SLEEVE OR DOUBLE WRAPPING OF 

PRESSURE-SENSITIVE INSULA TING TAPE OR HEA T-SHRUNK INSULA TING 
SLEEVE FROM 2 INCHES (50 MM) ABOVE TO 6 INCHES (150 MM) BELOW 
CONCRETE. SEAL FLOOR OPENING WITH WA TERPROOF, NONSHRINK 
GROUT. 

PART 3 - EXECUTION 

3. 1 APPUCA TIONS 
A. CONDUCTORS: INSTALL SOLID CONDUCTOR FOR NO. 8 A WG AND 

SMALLER/ AND STRANDED CONDUCTORS FOR NO. 6A WG AND LARGER 
UNLESS OTHERWISE INDICA TED. 

B. UNDERGROUND GROUNDING CONDUCTORS: INSTALL BARE COPPER 
CONDUCTOR/ NO. 3/0 A WG MINIMUM. 

1. BURY AT LEAST 24 INCHES (600 MM) BELOW GRADE. 
2. DUCT-BANK GROUNDING CONDUCTOR: BUR Y 12 INCHES (300 MM) 

ABOVE DUCT BANK WHEN INDICA TED AS PART OF DUCT-BANK 
INSTALLA TION. 

C. ISOLA TED GROUNDING CONDUCTORS: GREEN-COLORED INSULA TION 
WITH CONTINUOUS YELLOW STRIPE. ON FEEDERS WITH ISOLA TED 
GROUND/ IDENTIFY GROUNDING CONDUCTOR WHERE VISIBLE TO 
NORMAL INSPECTION/ WITH AL TERNA TING BANDS OF GREEN AND 
YELLOW TAPE, WITH A T  LEAST THREE BANDS OF GREEN AND TWO 
BANDS OF YELLOW. 

D. GROUNDING BUS: INSTALL IN ELECTRICAL EQUIPMENT ROOMS, IN 
ROOMS HOUSING SER VICE EQUIPMEN0 AND ELSEWHERE AS 
INDICA TED. 

1. INSTALL BUS HORJZONTALL � ON INSULA TED SPACERS 2 INCHES 
(50 MM) MINIMUM FROM WALL, 6 INCHES (150 MM) ABOVE 
FINISHED FLOOR UNLESS OTHERWISE INDICA TED. 

2. WHERE INDICA TED ON BOTH SIDES OF DOORWA YS/ ROUTE BUS UP 
TO TOP OF DOOR FRAME, ACROSS TOP OF DOOR WA �  AND DOWN; 
CONNED" TO HORIZONTAL BUS. 

E. CONDUCTOR TERMINA TIONS AND CONNECTIONS: 
1. PIPE AND EQUIPMENT GROUNDING CONDUCTOR TERMINA TIONS: 

BOL TED CONNECTORS. 
2. UNDERGROUND CONNECTIONS: WELDED CONNEG"ORS EXCEPT A T  

TEST WELLS AND A S  OTHERWISE INDICA TED. 
3. CONNECTIONS TO GROUND RODS/UFER A T  TEST WELLS: BOL TED 

CONNEG"ORS. 
4. CONNEG"IONS TO STRUCTURAL STEEL: WELDED CONNECTORS. 

3.2 GROUNDING A T  THE SERVICE 
A. GROUNDING ELECTRODE CONDUG"ORS SHALL BE CONNECTED TO THE 

GROUNDED BAR. INSTALL A MAIN BONDING JUMPER BETWEEN THE 
NEUTRAL AND GROUND BUSES. 

3.3 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 
A. COMPL Y WITH IEEE C2 GROUNDING REQUIREMENTS. 
B. GROUNDING MANHOLES AND HANDHOLES: INSTALL A DRIVEN GROUND 

ROD THROUGH MANHOLE OR HANDHOLE FLOOR/ CLOSE TO WALL/ AND 
SET ROD DEPTH SO 4 INCHES {1 00 MM} WILL EXTEND ABOVE FINISHED 
FLOOR. IF NECESSAR �  INSTALL GROUND ROD BEFORE MANHOLE IS 
PLACED AND PROVIDE NO. 1/0 A WG BARE, COPPER CONDUCTOR FROM 
GROUND ROD INTO MANHOLE THROUGH A WA TERPROOF SLEEVE IN 
MANHOLE WALL PROTECT GROUND RODS PASSING THROUGH 
CONCRETE FLOOR WITH A DOUBLE WRAPPING OF PRESSURE-SENSITIVE 
INSULA TING TAPE OR HEA T-SHRUNK INSULA TING SLEEVE FROM 2 
INCHES (50 MM) ABOVE TO 6 INCHES (150 MM) BELOW CONCRETE. 
SEAL FLOOR OPENING WITH WA TERPROOF, NONSHRINK GROUT. 

C. GROUNDING CONNECTIONS TO MANHOLE COMPONENTS: BOND 
EXPOSED-METAL PAR TS SUCH AS INSERTS/ CABLE RACKS/ PULLING 
IRONS/ LADDERS/ AND CABLE SHIELDS WITHIN EACH MANHOLE OR 
HANDHOLE, TO GROUND ROD OR GROUNDING CONDUCTOR. MAKE 
CONNECTIONS WITH NO. 4 A WG MINIMUM/ STRANDED, HARD-ORA WN 
COPPER BONDING CONDUCTOR. TRAIN CONDUCTORS LEVEL OR PLUMB 
AROUND CORNERS AND FASTEN TO MANHOLE WALLS. CONNECT TO 
CABLE ARMOR AND CABLE SHIELDS A CCORDING TO WRITTEN 
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INSTRUCTIONS BY MANUFACTURER OF SPLICING AND TERMINA TION 
KITS. 

D. DISTRIBUTION TRANSFORMER - GROUND TO GROUNDED BUS BAR. 
INSTALL 3/0 A WG CONDUCTOR FOR CONNECTION TO BUS BAR. 

E. UTILITY TRANSFORMER - GROUNDED BY UTILITY COMPANY. PROVIDE 
CHASSIS GROUND TO GROUNDED BUS BAR. 

3.4 EQUIPMENT GROUNDING 
A. INSTALL INSULA TED EQUIPMENT GROUNDING CONDUCTORS WITH ALL 

FEEDERS AND BRANCH CIRCUITS. 
B. AIR-DUCT EQUIPMENT CIRCUITS: INSTALL INSULA TED EQUIPMENT 

GROUNDING CONDUCTOR TO DUCT-MOUNTED ELECTRICAL DEVICES 
OPERA TING A T  120 V AND MORE, INCLUDING AIR CLEANERS, HEA TERS, 
DAMPERS, HUMIDIFIERS, AND OTHER DUCT ELECTRICAL EQUIPMENT. 
BOND CONDUCTOR TO EACH UNIT AND TO AIR DUCT AND CONNECTED 
METALLIC PIPING. 

C. WA TER HEA TER, HEA T- TRACING, AND ANTI-FROST HEA TING CABLES: 
INSTALL A SEPARA TE INSULA TED EQUIPMENT GROUNDING CONDUCTOR 
TO EA CH ELECTRIC WA TER HEA TER AND HEA T- TRACING CABLE. BOND 
CONDUCTOR TO HEA TER UNITS, PIPING, CONNECTED EQUIPMENT, AND 
COMPONENTS. 

D. ISOLA TED GROUNDING RECEPTACLE CIRCUITS: INSTALL AN 
INSULA TED EQUIPMENT GROUNDING CONDUCTOR CONNECTED TO THE 
RECEPTACLE GROUNDING TERMINAL ISOLA TE CONDUCTOR FROM 
RACEWA Y AND FROM PANELBOARD GROUNDING TERMINALS. 
TERMINA TE A T  EQUIPMENT GROUNDING CONDUCTOR TERMINAL OF THE 
APPLICABLE DERIVED SYSTEM OR SERVICE UNLESS OTHERWISE 
INDICA TED. 

E. ISOLA TED EQUIPMENT ENCLOSURE CIRCUITS: FOR DESIGNA TED 
EQUIPMENT SUPPLIED BY A BRANCH CIRCUIT OR FEEDER, ISOLA TE 
EQUIPMENT ENCLOSURE FROM SUPPL Y CIRCUIT RACEWA Y WITH A 
NONMETALLIC RACEWA Y FITTING LISTED FOR THE PURPOSE. INSTALL 
FITTING WHERE RACEWA Y ENTERS ENCLOSURE, AND INSTALL A 
SEPARA TE INSULA TED EQUIPMENT GROUNDING CONDUCTOR. ISOLA TE 
CONDUCTOR FROM RACEWA Y AND FROM PANELBOARD GROUNDING 
TERMINALS. TERMINA TE A T  EQUIPMENT GROUNDING CONDUCTOR 
TERMINAL OF THE APPLICABLE DERIVED SYSTEM OR SERVICE UNLESS 
OTHER WISE INDICA TED. 

F. POLES SUPPOR TING OUTDOOR LIGHTING FIXTURES: INSTALL 
GROUNDING ELECTRODE AND A SEPARA TE INSULA TED EQUIPMENT 
GROUNDING CONDUCTOR IN ADDITION TO GROUNDING CONDUCTOR 
INSTALLED WITH BRANCH-CIRCUIT CONDUCTORS. 

G. METALLIC FENCES: COMPL Y WITH REQUIREMENTS OF IEEE C2. 
1 .  GROUNDING CONDUCTOR: BARE COPPER, NOT LESS THAN NO. 8 

A WG. 
2. GA TES: SHALL BE BONDED TO THE GROUNDING CONDUCTOR WITH 

A FLEXIBLE BONDING JUMPER. 
3. BARBED WIRE: STRANDS SHALL BE BONDED TO THE GROUNDING 

CONDUCTOR. 

3.5 INSTALLA TION 
A. GROUNDING CONDUCTORS: ROUTE ALONG SHORTEST AND 

STRAIGHTEST PA THS POSSIBLE UNLESS OTHER WISE INDICA TED OR 
REQUIRED BY CODE. A VOID OBSTRUCTING ACCESS OR PLACING 
CONDUCTORS WHERE THEY MA Y BE SUBJECTED TO STRAIN, IMPA CT, OR 
DAMAGE. 

B. GROUND BONDING COMMON WITH LIGHTNING PROTECTION SYSTEM: 
COMPL Y WITH NFPA 780 AND UL 96 WHEN INTERCONNECTING WITH 
LIGHTNING PROTECTION SYSTEM. BOND ELECTRICAL POWER SYSTEM 
GROUND DIRECTL Y TO LIGHTNING PROTECTION SYSTEM GROUNDING 
CONDUCTOR A T  CLOSEST POINT TO ELECTRICAL SER VICE GROUNDING 
ELECTRODE. USE BONDING CONDUCTOR SIZED SAME AS SYSTEM 
GROUNDING ELECTRODE CONDUCTOR, AND INSTALL IN CONDUIT. 

C. BONDING STRAPS AND JUMPERS: INSTALL IN LOCA TIONS ACCESSIBLE 
FOR INSPECTION AND MAINTENANCE EXCEPT WHERE ROUTED THROUGH 
SHORT LENGTHS OF CONDUIT. 

1.  BONDING TO STRUCTURE: BOND STRAPS DIRECTL Y TO BASIC 
STRUCTURE, TAKING CARE NOT TO PENETRA TE ANY ADJACENT 
PARTS. 

2. BONDING TO EQUIPMENT MOUNTED ON VIBRA TION ISOLA TION 
HANGERS AND SUPPOR TS: INSTALL BONDING SO VIBRA TION IS 
NOT TRANSMITTED TO RIGIDL Y MOUNTED EQUIPMENT. 

3. USE EXOTHERMIC- WELDED CONNECTORS FOR OUTDOOR 
LOCA TIONS; IF A DISCONNECT- TYPE CONNECTION IS REQUIRED, 
USE A BOL TED CLAMP. 

D. GROUNDING AND BONDING FOR PIPING: 
1 .  METAL WA TER SER VICE PIPE: INSTALL INSULA TED COPPER 

GROUNDING CONDUCTORS, IN CONDUIT, FROM BUILDING'S MAIN 
SER VICE EQUIPMENT, OR GROUNDING BUS, TO MAIN METAL WA TER 
SER VICE ENTRANCES TO BUILDING. CONNECT GROUNDING 
CONDUCTORS TO MAIN METAL WA TER SER VICE PIPES; USE A 
BOL TED CLAMP CONNECTOR OR BOL T A LUG- TYPE CONNECTOR TO A 
PIPE FLANGE BY USING ONE OF THE LUG BOL TS OF THE FLANGE. 
WHERE A DIELECTRIC MAIN WA TER FITTING IS INSTALLED, 
CONNECT GROUNDING CONDUCTOR ON STREET SIDE OF FITTING. 
BOND METAL GROUNDING CONDUCTOR CONDUIT OR SLEEVE TO 
CONDUCTOR A T  EACH END. 

2. WA TER METER PIPING: USE BRAIDED-TYPE BONDING JUMPERS TO 
ELECTRICALL Y BYPASS WA TER METERS. CONNECT TO PIPE WITH A 
BOLTED CONNECTOR. 

3. BOND EACH ABOVEGROUND PORTION OF GAS PIPING SYSTEM 
DOWNSTREAM FROM EQUIPMENT SHUTOFF VAL VE. 

4. BOND EACH ABOVEGROUND PORTION OF DR Y STAND PIPE FROM 
EQUIPMENT SHUTOFF VAL VE. 

E. BONDING INTERIOR METAL DUCTS: BOND METAL AIR DUCTS TO 
EQUIPMENT GROUNDING CONDUCTORS OF ASSOCIA TED FANS, 
BLOWERS, ELECTRIC HEA TERS, AND AIR CLEANERS. INSTALL BONDING 
JUMPER TO BOND ACROSS FLEXIBLE DUCT CONNECTIONS TO A CHIEVE 
CONTINUITY. 

F. GROUNDING FOR STEEL BUILDING STRUCTURE: INSTALL A 
CONDUCTOR TO GROUND BAR A T  BASE OF EACH CORNER COLUMN AND 
A T  INTERMEDIA TE EXTERIOR COLUMNS A T  DISTANCES NOT MORE THAN 
60 FEET (18 M) APART. 

G. CONCRETE-ENCASED GROUNDING ELECTRODE (UFER GROUND): 
FABRICA TE A CCORDING TO NFPA 70; USING ELECTRICALL Y 
CONDUCTIVE COA TED STEEL REINFORCING BARS OR RODS, A T  LEAST 
20 FEET (6. 0 M) LONG. IF REINFORCING IS IN MUL TIPLE PIECES, 
CONNECT TOGETHER BY THE USUAL STEEL TIE WIRES OR EXOTHERMIC 
WELDING TO CREA TE THE REQUIRED LENGTH. GROUND ELECTRODE 
CONDUCTOR CONNECTED TO UFER GROUND SYSTEM. 

3. 6 FIELD QUAUTY CONTROL 
A.  PERFORM TESTS AND INSPECTIONS. 

1 .  CONTRACTOR TO PERFORM GROUNDING TESTS PRIOR TO 
CONSTRUCTION OF CONCRETE POUR IN ACCORDANCE WITH IEEE 
STANDARD 81. 

2. AFTER INSTALLING GROUNDING SYSTEM BUT BEFORE PERMANENT 
ELECTRICAL CIRCUITS HA VE BEEN ENERGIZED, TEST FOR 
COMPLIANCE WITH REQUIREMENTS. 

3. INSPECT PHYSICAL AND MECHANICAL CONDITION. VERIFY 
TIGHTNESS OF ACCESSIBLE, BOL TED, ELECTRICAL CONNECTIONS 
WITH A CALIBRA TED TORQUE WRENCH ACCORDING TO 
MANUFACTURER'S WRITTEN INSTRUCTIONS. 

4. TEST COMPLETED GROUNDING SYSTEM A T  EACH LOCA TION WHERE 
A MAXIMUM GROUND-RESISTANCE LEVEL IS SPECIFIED, A T  SER VICE 
DISCONNECT ENCLOSURE GROUNDING TERMINAL, A T  GROUND TEST 
WELLS, AND A T  INDIVIDUAL GROUND ROD/UFER. MAKE TESTS A T  
GROUND RODS/UFER BEFORE ANY CONDUCTORS ARE CONNECTED. 

a. MEASURE GROUND RESISTANCE NO FEWER THAN TWO FULL DA YS 
AFTER LAST TRACE OF PRECIPITA TION AND WITHOUT SOIL BEING 
MOISTENED BY ANY MEANS OTHER THAN NA TURAL DRAINAGE OR 
SEEPAGE AND WITHOUT CHEMICAL TREA TMENT OR OTHER 
AR TIFICIAL MEANS OF REDUCING NA TURAL GROUND RESISTANCE. 

b. PERFORM TESTS BY FALL -OF-POTENTIAL METHOD ACCORDING TO 
IEEE 81 AND NETA STANDARDS. 

5. PREPARE DIMENSIONED DRA WINGS LOCA TING EACH TEST WELL, 
GROUND ROD/UFER AND GROUND-ROD ASSEMBL Y, AND OTHER 
GROUNDING ELECTRODES. IDENTIFY EACH BY LETTER IN 
ALPHABETICAL ORDER, AND KEY TO THE RECORD OF TESTS AND 
OBSER VA TIONS. INCLUDE THE NUMBER OF RODS DRIVEN AND 
THEIR DEPTH A T  EACH LOCA TION, AND INCLUDE OBSER VA TIONS OF 
WEA THER AND OTHER PHENOMENA THA T MA Y AFFECT TEST 
RESUL TS. DESCRIBE MEASURES TAKEN TO IMPROVE TEST 
RESUL TS. 

B. GROUNDING SYSTEM WILL BE CONSIDERED DEFECTIVE IF IT DOES NOT 
PASS TESTS AND INSPECTIONS. 

C. PREPARE TEST AND INSPECTION REPORTS. 
D. REPORT MEASURED GROUND RESISTANCES THA T EXCEED THE 

FOLLOWING VALUES: 
1.  POWER AND LIGHTING EQUIPMENT OR SYSTEM WITH CAPACITY 

MORE THAN 1000 KVA :  3 OHMS. 
E. EXCESSIVE GROUND RESISTANCE: IF RESISTANCE TO GROUND 

EXCEEDS SPECIFIED VALUES, NOTIFY ENGINEER PROMPTL Y AND 
INCLUDE RECOMMENDA TIONS TO REDUCE GROUND RESISTANCE. 

PART 4 - METHOD OF PA YMENT AND ITEMS 

4. 01 METHOD OF PA YMENT AND ITEMS 

A.  PA YMENT FOR ITEMS SHALL BE MADE A T  THE CONTRACT UNIT PRICE, 
INCLUDING BUT NOT LIMITED TO ALL WORI( LABOR, EQUIPMENT, AND 
MA TERIALS NECESSAR Y  THEREFORE OR INCIDENTAL THERETO, AS 
FOLLOWS: 

ITEM NO. 

625 

625 
625 
625 
625 
625 
625 
625 
625 

DESCRIPTION 

LIGHTING, MISC. : SUPPLEMENTAL GROUND LOOP 
4-WA Y TAP 
LIGHTING, MISC. : 750 KCMIL MBJ 
LIGHTING, MISC. : 750 KCMIL SSBJ 
LIGHTING, MISC. : 750 KCMIL GEC CABLE 
LIGHTING, MISC. : NO. 8 A WG GEC CABLE 
LIGHTING, MISC. : NO. 3/0 A WG SEGC CABLE 
LIGHTING, MISC. : NO. 1/0 A WG SEGC TAP CABLE 
LIGHTING, MISC. : NO. 4 A WG GEC CABLE 
LIGHTING, MISC. : COPPER BUS BAR 

UNIT 

EACH 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
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AUTOMA TIC FIRE DETECTION NOTES - LINEAR HEA T DETECTION 

PART 1 - GENERAL 

1 .1  GENERAL REQUIREMENTS 

A. THE CONTRA CTOR SHALL FURNISH ALL LABOR/ EQUIPMENT AND 
MA TERIALS AND PERFORM ALL OPERA TIONS IN CONJUNCTION WITH 
THE INSTALLA TION OF THE AUTOMA TIC LINEAR HEA T DETECTION 
SYSTEM AS INDICA TED AND DESCRIBED IN THIS SPEC/FICA TION AND 
CONTRACT DRA WINGS. 

B. ALL EXCEPTIONS TAKEN TO THESE SPEC/FICA TIONS/ ALL VARIANCES 
FROM THESE SPECIFICA TIONS AND ALL SUBSTITUTIONS OF 
OPERA TING CAPABILITIES OR EQUIPMENT CALLED FOR IN THESE 
SPECIFICA TIONS SHALL BE LISTED IN WRITING AND FOR WARDED TO 
THE ENGINEER FOR APPROVAL 

C ANY EQUIPMENT PROPOSED AS EQUAL TO THA T SPECIFIED HEREIN 
SHALL CONFORM TO THE STANDARDS AND THE MANUFACTURER 
MUST SUPPL Y PROOF OF HA VING PRODUCED SIMILAR EQUIPMENT, 
NOW GIVING SA TISFACTORY SERVICE. THE MANUFACTURER 'S NAME,. 
MODEL NUMBERS, WORKING DRA WINGS AND ENGINEERING DA TA 
SHEETS SHALL BE SUBMITTED FOR APPRO VAL INCLUDED IN THE 
SUBMITTAL SHALL BE A WRITTEN STA TEMENT, INDICA TING 
COMPLIANCE WITH THE FEA TURES/ FUNCTIONS, AND PERFORMANCE 
OF THE SPECIFIED EQUIPMENT. 

1.2 SCOPE 

A.  GENERAL - THIS SPEC/FICA TION INCLUDES THE FOLLOWING WORK 
TO BE PERFORMED BY THE CONTRACTOR: 

1. COMPLETE INSTALLA TION IN ACCORDANCE WITH THE 
MANUFACTURER 'S INSTRUCTIONS OF THE LINEAR HEA T 
DETECTION CABLES AND CONTROLLERS AS SPECIFIED HEREIN 
AND INDICA TED ON THE ORA WINGS 

2. ENSURE ALL COMMUN/CA TIONS WITH THE FIRE ALARM AND 
SUPER VISOR Y CONTROL AND DA TA ACQUISITION (SCADA) 
SYSTEMS ARE COMPLETED AND FUNCTION 

1.3 QUALIFICATIONS 

A. ACCEPTABLE MANUFACTURERS OF THE FIRE DETECTION AND 
CONTROL EQUIPMENT IS PROTECTOWIRE COMPANY OR APPROVED 
EQUAL 

1.4 STANDARDS 

1 .  UNDERWRITERS LABORA TORIES/ INC (UL) 
2. NA TIONAL FIRE PROTECTION ASSOCIA TION (NFPA) 

a. 70/ NA TIONAL ELECTRICAL CODE,. 2014. 
b. 70� STANDARD FOR ELECTRICAL SAFETY IN THE 

WORKPLAC� 2012 
c. 502/ STANDARDS FOR ROAD TUNNELS/ BRIDGES/ AND 

OTHER LIMITED ACCESS HIGHWA YS/ 2014 

3. OHIO FIRE CODE 
4. OHIO BUILDING CODE 
5. FACTOR Y MUTUAL (FM) 
6. CINCINNA TI FIRE PREVENTION CODE 

1.5 SUBMITTALS 

A. AS A MINIMUM, THE CONTRACTOR SHALL SUBMIT TWO (2) COPIES OF 
THE FOLLOWING PRIOR TO PERFORMING ANY WORK: 
1 .  A SCHEDULE INDICA TING THE INSTALLA TION SEQUENCE, THE 

TIME FRAM� PROJECTED DA TES OF DELIVER Y OF THE 
EQUIPMENT, INSTALLA TION COMPLETION DA T� 
DEMONSTRA TION TEST AND FINAL TEST/ACCEPTANCE DA TES. 

2. SHOP ORA WINGS INCLUDING ORIGINAL MANUFACTURER 
SPECIFICA TION AND INSTALLA TION INSTRUCTION SHEETS. 
ALL EQUIPMENT AND DEVICES ON THE SHOP ORA WINGS TO BE 
FURNISHED UNDER THIS CONTRACT SHALL BE CLEARL Y 
MARKED IN THE SPECIFICA TION SHEETS. 

3. INSTALLA TION DIAGRAM/ TYPICAL WIRING DIA GRAMS ARE NOT 
ACCEPTABLE. 

4. SUFFICIENT INFORMA TION SO THA T THE EXACT FUNCTION IS 
KNOWN OF EACH INSTALLED DEVICE. 

B. THE CONTRACTOR SHALL NOT ORDER ANY EQUIPMENT, NOR 
PERFORM ANY INSTALLA TIONS/ PRIOR TO COMPLETION OF REVIEW 
OF THE SUBMITTALS BY THE ENGINEER AND RECEIPT OF A WRITTEN 
AUTHORITY TO PROCEED. 

PART 2 - PRODUCTS 

A. GENERAL: 
1 .  LINEAR HEA T DETECTION SYSTEM SHALL USE A FIBER OPTIC 

SENSING TECHNOLOGY IN EACH TUNNEL AND ABO VE EACH 
LANE OF TRAFFIC 

2. A UTOMA TIC FIRE DETECTION SYSTEM SHALL BE ZONED TO 
CORRESPOND WITH THE TUNNEL VENTILA TION ZONES: THE 
SYSTEM SHALL COMPRISE THREE (3) MAIN ZONES: ZONE 1 
SHALL COVER THE SOUTHBOUND TUNNEL FROM PORTAL TO 
PORTAL/ ZONE 2 SHALL COVER THE SOUTHBOUND RAMP E 
TUNNEL TO THIRD STREET FROM PORTAL TO PORTAL, AND 
ZONE 3 SHALL CO VER THE NORTHBOUND TUNNEL FROM 
PORTAL TO PORTAL 
EACH MAIN ZONE WILL BE DIVIDED INTO 2 SUB-ZONES/ NORTH 
AND SOUTH OF THE VENTILA TION OPENINGS, CORRESPONDING 
TO THE VENT/LA TION ZONES. 

3. UPON DETECTION OF A FIRE WITHIN ONE OF THESE ZONES, 
THE TUNNEL HEA T DETECTION SYSTEM SHALL TRANSMIT A 
DISCRETE SIGNAL CORRESPONDING TO THE ZONE IN ALARM 
TO THE CONTROLLER, FIRE ALARM PANEL AND SCADA FOR 
SUBSEQUENT ACTIONS. 

4. THE SYSTEM SHALL BE INTEGRA TED INTO THE SCADA SYSTEM 
BY DIRECTL Y COMMUNICA TING OVER ETHERNET (TCP/IP) 
USING SCPI {STANDARD COMMANDS FOR PROGRAMMABLE 
INTERFACE). 

SYSTEM RESET 
1 .  MEANS TO RESET THE SYSTEM TO RETURN THE CONTROL UNIT 

TO ITS NORMAL STA TE AFTER ALL ALARM CONDITIONS HA VE 
BEEN REMEDIED SHALL BE PROVIDED. 

2. SHOULD AN ALARM CONDITION CONTINUE TO EXIST, THE 
SYSTEM SHALL RETURN TO THE ALARM STA TE. THE ZONE 
ALARM LED SHALL REMAIN ON. 

B. CONTROL PANEL: 

1 .  THE FIRE ALARM CONTROL PANEL SHALL BE PRODUCED BY THE 
SAME MANUFACTURER THA T MANUFA CTURES THE LINEAR HEA T 
DETECTION CABL� AND THEY SHALL BE UL LISTED AND/OR FM 
APPROVED AS COMPA TIBLE. 

2. THE SYSTEM CONTROLLER SHALL BE ABLE TO PROVIDE A 
LOCA TION OF A FIRE OR HOT SPOT ANYWHERE ALONG THE 
SENSOR 'S LENGTH. TEMPERA TURES SHALL BE RECORDED AS A 
CONTINUOUS PROFILE SUCH THA T THE SYSTEM IS CAPABLE OF 
PROVIDING GRAPHICAL REPRESENTA TION OF THE FIRE SIZE 
AND DIRECTION OF FIRE SPREAD BASED UPON THE LENGTH OF 
THE SENSOR IN ALARM. 

3. CONTROLLER SHALL BE CONNECTED TO AN UL LISTED OR 
APPROVED FIRE ALARM PANEL AND WILL BE FED FROM EITHER 
THIS PANEL OR A REMOTE POWER SUPPL � BOTH CONNECTED 
TO AN UPS. 

4. THE CONTROLLER SHALL BE CONNECTED TO A PC BY USB TO 
ALLOW SYSTEM MEASUREMENTS TO BE READ AND DISPLA YED. 

5. FOR MORE RELIABILI� THE CONTROLLER IS CONFIGURED IN A 
DUAL CHANNEL CLOSED LOOP CONFIGURA TION. NO FIELD 
SPLICES OR END TERMINA TIONS ARE REQUIRED. 

6. EACH FIBERSYSTEM 8000 CONTROLLER (OR APPROVED EQUAL) 
WILL BE FURNISHED STANDARD WITH 43 A UXILIAR Y ALARM 
RELA YS. UNUSED RELA YS CAN BE CONFIGURED IN FIELD IF 
DESIRED. 

7. ONE CONTROLLER PER TUNNEL IS INSTALLED TO FACILITA TE 
TROUBLESHOOTING AND TO COORDINA TE LOCK-OUT- TAG-OUT 
WITHOUT TAKING MORE THAN ONE TUNNEL OUT OF SER VICE. 

8. THE SPECIFIED DA TA RECORDING REQUIRES THE PWIS-1 
(PROTECTOWIRE COMPANY) OR APPROVED EQUAL ENHANCED 
VISUALIZA TION SOFTWARE TO BE SUPPLIED WITH THE 
SYSTEM). 

9. FIBER OPTIC CABLE TERMINA TION: 65FT EXCESS CABLE AND A 
CLEAN ANGLED E2000 CONNECTOR OR APPROVED EQUAL ARE 
RECOMMENDED. 

10. SYSTEM CHECK-OUT, INSPECTION AND COMMISSIONING SHALL 
BE PERFORMED BY AN INDIVIDUAL FA CTOR Y- TRAINED ON THE 
PROTECTOWIRE FIBERSYSTEM 8000 OR THE APPROVED EQUAL 
SYSTEM. 

11 .  ENCLOSURE: SHALL BE A NEMA 1 RA TED 

C LINEAR HEA T DETECTION CABLE: 
1 .  THE FIBER OPTIC SENSING CABLE USED SHALL BE OF RUGGED 

CONSTRUCTION THA T RESISTS ROUGH ENVIRONMENTAL 
AREAS, TYPE PFS 654-MF OR APPROVED EQUAL, METAL FREE 
(POL YAMIDE CORE TUBE REINFORCED WITH ARAMID YARD). 
THE OUTER JACKET IS HALOGEN FRE� FLAME RETARDANT 
NON-CORROSIVE (FRNC) THERMOPLASTIC. 

2. THE CABLE SHALL DETECT THE SPECIFIED TEMPERA TURE 
ANYWHERE ALONG ITS LENGTH, REGARDLESS OF THE SOURCE 
OF THE HEA T. 

3. THE DETECTION CABLE TEMPERA TURE RANGES SHALL BE 
SELECTED FOR THE EXPECTED MAXIMUM AMBIENT 
TEMPERA TURE AND THE ALARM ACT/VA TION TEMPERA TURE 
SUITABLE FOR THE APPLICA TION IN ACCORDANCE WITH THE 
MANUFACTURER 'S GUIDELINES. 

4. DETECTION CABLES OF DIFFERENT TEMPERA TURE RA TINGS 
SHALL HA VE THE ABILITY TO BE EASIL Y SPLICED TOGETHER IN 
SERIES WITHOUT AFFECTING THE ADJA CENT DETECTOR ALARM 
POINT. 

D. SUPPORTS 
1.  INSULA TED STANDOFFS 

a. 4'-0" TO 5'-0" SPACING FOR STANDOFFS IS REQUIRED 
(WITHOUT MESSENGER WIRE). 

b. 50'-0" SPACING FOR STANDOFFS IS REQUIRED WITH 
MESSENGER WIRE. 

c. USE 3/8" DIAMETER BIT FOR ANCHORS - 1 " EMBEDMENT 
DEPTH. 

2. SUPPORTS FOR MESSENGER WIRE 
a. 50'-0" SPACING FOR TR-SG STANDOFFS IS REQUIRED 

FOR MESSENGER WIRE SEGMENTS. 
b. MESSENGER WIRE SHALL BE 1/8" DIAMETER STAINLESS 

STEEL PULL STOP CABLE OR APPRO VED EQUAL WRAP 
FIBER OPTIC AROUND MESSENGER CABLE IN SPIRAL 
PA TTERN {A T A RA TE OF APPROXIMA TEL Y ONE TURN PER 
FOOT) AND USE MANUFACTURER SUPPLIED OR APPROVED 
CABLE TIES TO SECURE FIBER OPTIC CABLE TO 
MESSENGER CABLE. 

3. OTHER MOUNTING AND INSTALLA TION ACCESSORIES (CLIPS, 
STRAPS, DRIVE RINGS, BEAM CLAMPS, CABLE STANDOFFS, 
CONNECTORS, TIES, ETC) SHALL ONL Y BE INSTALLED IF 
SUPPLIED OR APPROVED BY THE AUTOMA TED FIRE DETECTION 
SYSTEM MANUFACTURER. 

I 
0 
w 
�I lL... 
� �  

0 
� u  O CJ  � 0  
N 
LL.. 
0 

1-
w 
w 
I 
(/) 
I 

(/) 
w 
1-
0 
z 
....J 
< 

___) 
u 

___) ___) 

0:::: "" w 
w � � z 0 >w I _J 
(.!) ;::::: 0::: 
z � � 
0 c;;: z - I ::::J 
1-
u 
w 
1-
w 
0 
1-
< 
w 
I 
0:::: 
< 
w 
z :i 
I 

....J 
< 
u 
ii: 
1-
u 
w 
....J 
w 

o liJ  Z z w Z Cl ::::J o f-,_. w  n:: _J a:J f-->___) 

v co 
M co 
.... C\1 
c;> :;; 
0 
....... 0 

I Z 
:E <C c 
J: c.. 



<D z 
>-1-

n 
0 
L[) 

S' 

r 
0' 
u 
0J 
2! 
(/) 
w 
u 
'Oj-
1"1 

0 

/ 
0 
L 

2 
X 
Q) 

/ 

E 
E 

_c 
/ 
0' 
c 

� 

0 
3: 
s 
Q_ 

/ 

PART 3 - EXECUTION 

3. 1 INSTALLA TION 

A. THE CONTRACTOR SHALL FOLLOW AND COMPL Y WITH THE 
MANUFACTURER 'S INSTALLA TION INSTRUCTIONS FOR THE 
INSTALLA TION OF ALL EQUIPMENT. 

B. THE LINEAR HEA T DETECTION CABLE SHALL BE LOCA TED IN 
ACCORDANCE WITH THE APPROPRIA TE STANDARDS AND 
MANUFACTURER 'S GUIDELINES. THE LINEAR HEA T DETECTION CABLE 
SHALL NOT BE RECESSED IN ANY WA Y INTO ANY MOUNTING 
SURFACE. 

C AS A MINIMUM, THE LINEAR HEA T DETECTION CABLE OF THE TYPE 
AND TEMPERA TURE RA TING SPECIFIED SHALL BE RUN AS SHOWN ON 
THE PLANS. 
1 .  THE LINEAR HEA T DETECTION CABLE SHALL BE INSTALLED 

UNDER THE VENTILA TION OPENINGS USING MESSENGER WIRE 
SUPPORTING THE DETECTOR WITH STAINLESS STEEL 
TURNBUCKLES LOCA TED BETWEEN EVERY 250 FEET OF 
MESSENGER CABLE. 

2. STANDOFFS WITH RUBBER GROMMET SHALL SUPPORT THE 
FIBER OPTIC CABLE EACH 4-5� 

D. AS A MINIMUM, THE LINEAR HEA T DETECTION CABLE SHALL BE 
FORMED IN A CCORDANCE WITH THE FOLLOWING: 
1 .  THE CABLE SHALL BE INSTALLED BY HAND; MECHANICAL 

DEVICES SHALL NOT BE APPLIED TO THE CABLE. 
2. ALL BENDING AND FITTING SHALL BE PERFORMED WITH 

INSTALLER 'S FINGERS. PLIERS OR OTHER HAND TOOLS SHALL 
NOT BE USED TO FORM THE CABLE. 

3. ONL Y FASTENING AND SUPPORT DEVICES APPROVED BY THE 
MANUFACTURER SHALL BE USED TO SUPPORT OR CONNECT THE 
CABLE. 

4. ONL Y STAPLING MACHINES OR TACKERS APPROVED BY THE 
MANUFACTURER SHALL BE USED TO FASTEN THE CABLE. 

5. ONL Y MOUNTING CLIPS APPROVED BY THE MANUFA CTURER 
SHALL BE USED TO A TTACH THE CABLE. 

6. FASTENING AND SUPPORTING DEVICES, INCLUDING STAPLES, 
STRAPS, AND MOUNTING CLIPS, SHALL NOT BE PLACED A T  
INTERVALS GREA TER THAN TEN (10) FEET. 

E. THE LINEAR HEA T DETECTION CABLE SHALL BE INSTALLED IN A 
MANNER TO PROTECT IT FROM PHYSICAL DAMAGE. IN AREAS WHERE 
IT MA Y BE SUBJECT TO PHYSICAL DAMAGE, THE CONTRACTOR SHALL 
INSTALL MECHANICAL PROTECTION FOR THE CABLE. AS A MINIMUM, 
THE CABLE SHALL BE PROTECTED IN ACCORDANCE WITH THE 
FOLLOWING: 
1 .  IN AREAS SUBJECT TO ABRASION AND/OR PINCHING, THE 

CABLE SHALL BE MECHANICALL Y AND ELECTRICALL Y 
INSULA TED, AS RECOMMENDED BY THE MANUFACTURER. 

2. WHEN THE CABLE PASSES THOUGH A WALL, BEAM, OR JOIST, 
THE HOLE SHALL BE LARGE ENOUGH TO ALLOW THE CABLE TO 
BE FREEL Y DRA WN THROUGH THE OPENING. THE CABLE SHALL 
BE PROTECTED WHEN PASSING THOUGH MASONR Y WALLS 
WITH CONDUIT, TAPE OR PVC SLEEVING. 

3. A BUSHING SHALL BE INSTALLED A T  THE OPEN END OF METAL 
CONDUIT THROUGH WHICH THE CABLE ENTERS OR EXITS. 

4. IN AREAS WHERE THE LINEAR HEA T DETECTION CABLE IS 
SUBJECT TO ABUSE, IT SHALL BE INSTALLED IN PERFORA TED 
STAINLESS STEEL CONDUIT IN ACCORDANCE WITH THE 
MANUFACTURER 'S GUIDELINES. 

5. WHEN THE CABLE IS INSTALLED LOWER THAN SEVEN (7) FEET 
FROM THE FLOOR, OR WHEN THE AREA TO BE PROTECTED IS 
LESS THAN SEVEN (7) FEET IN THE AIR AND UNPROTECTED BY 
A STRUCTURE, THE CONTRACTOR SHALL INSTALL PHYSICAL 

PROTECTION IN ACCORDANCE WITH THE MANUFACTURER 'S 
GUIDELINES. 

F. AS A MINIMUM, THE LINEAR HEA T DETECTION CABLE SHALL BE 
CONNECTED IN ACCORDANCE WITH THE FOLLOWING: 
1 .  THE LENGTH OF THE LINEAR HEA T DETECTION CIRCUITS SHALL 

NOT EXCEED THE LIMITS PRESCRIBED BY THE MANUFACTURER, 
UNLESS OTHER WISE EXPRESSL Y STIPULA TED IN WRITING AND 
APPROVED BY THE MANUFACTURER. 

2. ALL LINEAR HEA T AND FIRE DETECTION ZONES SHALL BE 
TERMINA TED IN THE CONTROL PANEL. 

3. ALL LINEAR HEA T DETECTION CABLE AND FIRE PROTECTION 
CIRCUITS SHALL BE WIRED IN A LOOP CONFIGURA TION. 
CIRCUITS WITH T TAPS OR Y BRANCHES SHALL NOT BE 
ACCEPTABLE. 

4. ALL SPLICES MADE IN THE LINEAR HEA T DETECTION CABLE 
SHALL BE MADE ONL Y B Y  UTILIZING SPLICING CONNECTORS 
FURNISHED BY THE MANUFACTURER. 

3.2 AS-BUIL T DRA WINGS 

A. THE CONTRACTOR SHALL DELIVER A COMPLETE SET OF 
REPRODUCIBLE, AS-BUILT DRA WINGS AND FOUR (4) COPIES OF THE 
DRA WINGS UPON COMPLETION OF THE INSTALLA TION AND A 
MINIMUM OF ONE WEEK PRIOR TO THE DEMONSTRA TION TEST. 

B. A COPY OF THE AS-BUlL T DRA WINGS SHALL BE SUBMITTED TO THE 
FIRE DEPARTMENT PRIOR TO THE FIRE DEPARTMENT'S ACCEPTANCE 
TEST. 

C TRAINING REQUIREMENTS: PRIOR TO FINAL ACCEPTANCE OF THE 
SYSTEM, THE CONTRACTOR AND SUPPLIER SHALL PROVIDE 
OPERA TION TRAINING FOR THE OWNER 'S PERSONNEL. 

3.3 OPERA TING INSTRUCTIONS 

A. THE CONTRACTOR SHALL PROVIDE OPERA TING AND USER 
INSTRUCTION MANUALS A MINIMUM OF ONE WEEK PRIOR TO THE 
DEMONSTRA TION TEST OF THE SYSTEM. FOUR ( 4) COMPLETE SETS 
OF OPERA TING AND INSTRUCTION MANUALS SHALL BE DELIVERED TO 
THE OWNER UPON COMPLETION, AND ONE (1) TO THE FIRE 
DEPARTMENT PRIOR TO FINAL ACCEPTANCE. 

B. USER OPERA TING INSTRUCTIONS SHALL BE PROMINENTL Y  DISPLA YED 
ON THE CABINET FRONT OR ON A SEPARA TE PLASTIC LAMINA TED 
SHEET LOCA TED NEXT TO THE CONTROL UNIT. 

3.4 TESTING INSTRUCTIONS 

A.  PRIOR TO FINAL ACCEPTANCE, THE CONTRACTOR SHALL DELIVER TO 
THE OWNER COMPLETE, SIMPLE, COMPREHENSIVE, STEP-BY-STEP 
TESTING INSTRUCTIONS PROVIDING RECOMMENDED AND REQUIRED 
TESTING FREQUENCY OF ALL EQUIPMENT, METHODS FOR TESTING 
EACH INDIVIDUAL PIECE OF EQUIPMENT, AND A COMPLETE 
TROUBLESHOOTING MANUAL EXPLAINING WHA T MIGHT BE WRONG IF 
A CERTAIN MALFUNCTION OCCURS AND EXPLAINING HOW TO TEST 
THE PRIMAR Y INTERNAL PARTS OF EACH PIECE OF EQUIPMENT. 

B. THE LINEAR HEA T DETECTION CABLE SHALL NOT BE TESTED WITH AN 
ACTUAL TEST. THE SYSTEM SHALL BE TESTED BY INSPECTION. 

3.5 MAINTENANCE INSTRUCTIONS 

A.  PRIOR TO FINAL ACCEPTANCE, THE CONTRACTOR SHALL PROVIDE 
FOUR (4) COMPLETE SETS OF MAINTENANCE INSTRUCTION MANUALS 
TO THE OWNER. 

B. MAINTENANCE INSTRUCTIONS SHALL BE COMPLETE, EASY TO READ, 
UNDERSTANDABLE, AND SHALL PRO VIDE THE FOLLOWING 
INFORMA TION: 
1 .  ALL ASPECTS OF THE SYSTEM OPERA TION AND MAINTENANCE 

SHALL BE DETAILED, INCLUDING A WRITTEN DESCRIPTION OF 

THE SPECIFIC SYSTEM DESIGN (A TYPICAL DESCRIPTION WILL 
NOT BE ACCEPTED), SYSTEM LOGIC DIAGRAMS, ELECTRICAL 
WIRING DIAGRAMS OF ALL CIRCUITS, DRA WINGS 
ILLUSTRA TING EQUIPMENT LOCA TION AND TECHNICAL DA TA 
SHEETS DESCRIBING EACH PIECE OF EQUIPMENT USED IN THE 
SYSTEM. 

2. INSTRUCTIONS ON REPLACING ANY COMPONENTS OF THE 
SYSTEM, INCLUDING INTERNAL PAR TS. 

3. INSTRUCTIONS ON PERIODIC CLEANING AND ADJUSTMENT OF 
EQUIPMENT WITH A SCHEDULE OF THESE FUNCTIONS. 

4. A COMPLETE LIST OF ALL EQUIPMENT AND COMPONENTS WITH 
INFORMA TION AS TO THE ADDRESS AND PHONE NUMBER OF 
BOTH THE MANUFA CTURER AND LOCAL SUPPLIER OF EACH 
ITEM. 

3. 6 PA YMENT METHOD AND ITEMS: 

PA YMENT FOR LINEAR HEA T DETECTION ITEMS SHALL BE MADE A T  THE 
CONTRACT UNIT PRICE, INCLUDING BUT NOT LIMITED TO ALL WORK LABOR 
EQUIPMENT AND MA TERIALS NECESSAR Y  THEREFORE OR INCIDENTAL 
THERETO AS FOLLOWS: 

ITEM 

804 

804 

633 

633 

633 

633 

633 

632 

632 

633 

DESCRIPTION 

FIBER OPTIC CABLE, MISC : FIBER OPTIC 
SENSOR CABLE, TYPE PFS 654-MF 

FIBER OPTIC CABLE, MISC. : INSULA TED 
STANDOFF EVER Y 5FT 

CONTROLLER ITEM, MISC. : CONTROLLER 
NEMA 1, 4-CHANNEL, 3,280FT RANGE 

CONTROLLER ITEM, MISC : CONTROLLER 
NEMA 1, 4-CHANNEL, 6,560FT RANGE 

CONTROLLER ITEM, MISC. : CONTROLLER 
INTEGRA TED BUS MOD-BUS TCP/IP 

CONTROLLER ITEM, MISC. : CONTROLLER 
INTERFACE BOX FOR MOD-BUS RS235 MIB-
8000 

CONTROLLER ITEM, MISC. : FIBER OPTIC 
FIRE DETECTION CONTROLLER SOFTWARE 

MESSENGER WIRE, MISC. : MESSENGER 
WIRE, 7 STRANDS, 1/8" DIAMETER, WITH 
ACCESSORIES (ONL Y FOR NB AND SBR 
UNDER THE VENT OPENINGS) 

SIGNALIZA TION, MISC. : FASTENERS FOR 
MESSENGER WIRE (ONL Y FOR NB AND SBR 
UNDER THE VENT OPENINGS) 

CONTROLLER ITEM, MISC. : TRAINING AND 
COMMISSIONING 

UNIT 

FT 

EACH 

EACH 

EACH 

EACH 

EACH 

LUMP 

FT 

EACH 

LUMP 
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L E N G T H  

FIBER OPTIC CABLE , 
MISC: 

FIBER OPTIC SENSOR CABLE ,  
TYPE  PFS  654  MF  

I � 

m FIBER OPTIC CABLE , MISC: I �  I �  I �  I �  I �  I 2=; I FIBER OPTIC CABLE INSULATED STAND OFF I � I EVERY 5FT 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I 

I 

I 

I 

CONTROLLER ITEM , MISC: · � I CONTROLLER I t]  NEMA 1 ,  4-CHANNEL , 
3 ,280FT RANGE 

CONTROLLER ITEM , MISC: · � I CONTROLLER I t]  NEMA 1 ,  4-CHANNEL , 
6 ,560FT RANGE 

m I CONTROLLER ITEM , MISC: CONTROLLER 
I 2=; INTEGRA TED BUS MOD-BUS I t]  I TCP/IP 

m 
l l> (") I 

r c 
s::: ""0 

CONTROLLER ITEM , MISC: 
CONTROLLER INTERFACE BOX FOR I t]  MOD-BUS RS235 

MIB-8000 

CONTROLLER ITEM , MISC: FIBER OPTIC I (J) FIRE DETECTION CONTROLLER SOFTWARE t: 

MESSENGER WIRE , MISC: MESSENGER WIRE 

1 � 1 � 1  7 STRAND S ,  1/8" DIAMETER , WITH I �  ACCESSORIES 
(ONLY FOR NB AND SBR UNDER THE VENT 

OPENINGS) 

I 1 1 1 1 1 1 1  a l l l l l l l l l la l� I 

SIGNALIZATION , MISC: 
FASTENERS FOR MESSENGER WIRE I (J) 

(ONLY FOR NB AND SBR UNDER THE VENT � 

r c 
s::: ""0 

OPENINGS) 

CONTROLLER ITEM , MISC: TRAINING AND 1 2l  
COMMISSIONING 0J 

*� (Jl 

� 
(J) 

H A M - 7 0- 01 , 34 
P I D  N o ,  8 7 2 6 8  

ELECTRICAL - LINEAR HEAT DETECTION SUBSUMMARY 
B R I D G E  NO . HAM-7 1 -0 1 34  

I -7 1  L Y T L E  T UNNEL UNDER L Y T L E  P A R K  

D C: S I G N E D  D R A W �I  R E 'J E W ED D A T E  - D E S I G N  A G E N C Y  

DGC CM RF 0 8 / 11 / 1 4  ,� HATCH MOTT MacDONALD 
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SOUTH PORTAL �-��----STA. 125+40 

STA. 126+86.50 BACK = 

STA. 126+86.50 AHEAD, 2.05' L T 

STRUCTURE NO. 
HAM-71-0 134 

I 
PROPOSED LANE LINE _; 

!§. J.R.-71 SOUTHBOUND 

STA. 128+52.19 RAMP E = 

STA. 128+80.33, 6' L T 
/§. NORTHBOUND I-71 

FIBER OPTIC CABLE, 
TYPE PFS-654-MF 

LINEAR HEAT DETECTION PLAN STA. 127+10 (NBJ TO STA. 131+50 (NBJ 
SCALE: 1"=20' 

I. 

2. 

EXISTING PENETRATIONS THROUGH TUNNEL 
CEILING ARE USED FOR CABLE ROUTING. 

FIBER OPTIC CABLE RUNS ALONG CEILING, 
ABOVE MIDDLE OF EACH LANE. 

- - - - LINEAR HEAT DETECTION CABLE 
(FIBER OPTICJ TYPE PFS-654MF OR 
APPROVED EQUAL 

,- zaNE 2-02 I 

TO SB 
CONTROLLER I 

(SEE SHEET 1 257/2961 J .\), 
TO NB 

CONTROLLER 3 
(SEE SHEET 1257/2961 J 
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ZONE I 02 410 /  

NO TES: 

1. EXISTING PENETRA TIONS THROUGH TUNNEL 
CEILING ARE USED FOR CABLE ROUTING. 

2.  FIBER OP TIC CABLE RUNS AL ONG CEILING, 
ABO VE MIDDLE OF EA CH LANE. 

- - - - LINEAR HEA T DETECTION CABLE 
(FIBER OP TICJ TYPE PFS-654MF OR 
APPRO VED EQUAL 

� PROPOSED LANE LINE 
I -�---- - - - - - - - - f- - - - ., 

� FIBER OP TIC CABLE, 1 TYPE PFS-�54
�
-M� 

// 9 a a 

\\ \ 

\=- = = ��/ NOR T; ;;ORTAL I , I I 
C'\J ' ' 
..._ <.o <.o 

\ / STA .  133+5 7 
\ . // � S TRUCTURE NO. 

- - - - - - - - �V // HAM 71-0134 
-- -- � / II - - - - - - - - �?' t9/ 

\\ / 

-13-4+60 - - - - -- -

������������==�==�==================����====�======================���======�==========��==������======�========�-�N�-\�1=-�=o�6:�=1:8:nnr��uaOB·���aoa_a-�-=-=-=-=-=��=-��?� 
__ I ___ I __ I v 

I 

lt - � - - - - � - + I I - -�- - - - - - - - - - -�- - - - -
1__ I � LANE 3 
I -�- -- --- -- ---

� = .:::; = = = = = = -- - ...... � - - - - - -- - - J. - - - - - - --
\\ � ___ : - \' - - - - - - - - - --, -� LANE2 -

: I L\\ - - \- -- , - -- - r \ - � - - - � - - - - -- - - - - - - - - -
1 ' \ \ NOR THBOUND TUNNEL � LANE 1 �±����============j 

TO RAMP E 
CONTROLLER 2 

(SEE SHEET 1257/2961 

FIBER OP TIC CABLE 
TYPE PFS-654-MF 

PROPOSED LANE LINE 

\ 
L !§. I.R . - 71 NOR THBOUND 

ZONE 3-02 = 519/ 

\ + \ /- NOR TH PORTAL - - - -\ - - - - - - - - """\\ // S TA .  135+64 .51 - \ \  - - \ /,.___ =,= - - - - - - - - �'( �-\ � - - -=--- - - \ \� �� 
- - -\ - - - - - - - - - ·\ / 

\\ L FIBER OP TIC CABLE 
TYPE PFS-654-MF 

LINEAR HEA T DETEC TION PLA N  S TA .  131+50 fNBJ TO S TA .  135+64 . 51 fNBJ 
SCALE: 1"=20 / 
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a-·---- PRO TECTOWIRE TR-5G 
INSULA TED STANDOFF 

/// 
� RUBBER GROMMET 

---...---...---..._ PFS-654-MF 
(OR APPRO VED EQUALJ 

INSULA TED S TANDOFF - DETA IL A 

CONCEP T FOR SUPPOR T 
SCALE: NTS 

SEE SHEET 1255/2961 
FOR CONTINUA TION 

IT LL�t-------'�'-4------ FIBER OP TIC 
I I PFS-654-MF 

PRO TECTOWIRE I 
RS235 MIB-8000 �r--- SCADA INTERFA CE 

PRO TEC TOWIRE TCP/IP ------1---- PC TCP/IP INTERFA CE 

/;/):;<0/ 
;- PRO TEC TOWIRE TR-4A EYEBOL TS -, �J; I (OR APPRO VED EQUAU \ \ 1 

....... .,.�:@=--<!-!!!�-!!!!t>--=<\ro\ �..ql7 \
_ cEILING 

V\\_ CEILING BRA CKET 

MAXIMUM 50/-01/ .I 
MESSENGER WIRE - DETA IL B 

CONCEP T FOR SUPPOR T UNDER VENTILA TION OPENINGS 
SCALE: NTS 

SEE SHEET 1256/2961 
FOR CONTINUA TION 

IT LL�t-------'�'-4------ FIBER OP TIC 
PFS 654 MF I I - -

RS235 
PRO TEC TOWIREl 

MIB-8000 

PRO TEC TOWIRE TCP/IP 

r--- SCADA INTERFA CE 
PC TCP/IP INTERFA CE 

FIBERSYSTEM 8000 
P TS-8201 USB PC FOR SETUP/CONFIGURA TION FIBERSYSTEM 8000 

P TS-8201 USB PC FOR SETUP/CONFIGURA TION 
LINEAR HEA T DETEC TOR INPUT 1 

INPUT 2 
SOUTHBOUND TUNNEL INPUT 3 ZONE I INPUT 4 

>----------1-- HARD-WIRED INPUTS 
FROM NEW FIRE ALARM 
PANEL (A VAILABLE 

CONTROLLER 1 FAUL T fNCJ 
ZONE/-0 1  FIRE ALARM RELA Y (NOJ 

_ ZON£1-02 FIRE ALARM RELA Y (NOJ 
ZONE/-03 FIRE ALARM RELA Y rNOJ 
ZON£1-04 FIRE ALARM RELA Y fNOJ 
ZONE/-05 FIRE ALARM RELA Y fNOJ 
ZONE/-06 FIRE ALARM RELA Y fNOJ 
ZON£1-0 7 FIRE ALARM RELA Y fNOJ 
ZONE/-08 FIRE ALARM RELA Y fNOJ 
ZONE/-09 FIRE ALARM RELA Y fNOJ 
ZON£/-10 FIRE ALARM RELA Y fNOJ 
ZONE/- // FIRE ALARM RELA Y fNOJ 
ZONE/-12 FIRE ALARM RELA Y (NOJ 
ZON£/-13 FIRE ALARM RELA Y (NOJ 
ZONE/-14 FIRE ALARM RELA Y rNOJ 
ZONE/-15 FIRE ALARM RELA Y fNOJ 
ZON£/-16 FIRE ALARM RELA Y fNOJ 
ZONE/- 17  FIRE ALARM RELA Y fNOJ 

-

- -
+ 
G 

RESET /RESET 
SOUTHBOUND 
DETECTOR) 

>--------1-- HARD-WIRED RELA Y 
OUTPUTS FOR 
NOR THBOUND 
TUNNEL ZONES BA CK 
TO NEW FIRE 
ALARM PANEL 

>--------1-- POWER SUPPL Y FROM NEW 
REMO TE POWER SUPPL Y 
(CONNEC TED TO UPSJ 
11. 7 VDC MIN 
30 VDC MAX 
40W MAX 

PRO TEC TOWIRE FIBER SYS TEM 8000 

CONTROL L ER 1 - SOUTHBOUND LANES 
SCALE: NTS 

NO T 
USED 

LINEAR HEA T DETECTOR INPUT 1 
INPUT 2 

SOUTHBOUND RAMP-£ INPUT 3 TUNNEL ZONE 2 INPUT 4 

CONTROLLER 2 FAUL T fNCJ 
ZON£2-01 FIRE ALARM RELA Y (NOJ 

_ ZON£2-02 FIRE ALARM RELA Y (NOJ 
ZON£2-03 FIRE ALARM RELA Y (NOJ 
ZONE2-04 FIRE ALARM RELA Y (NOJ 
ZONE2-05 FIRE ALARM RELA Y fNOJ 
ZON£2-06 FIRE ALARM RELA Y (NOJ 
ZON£2-0 7 FIRE ALARM RELA Y fNOJ 
ZON£2-08 FIRE ALARM RELA Y (NOJ 
ZON£2-09 FIRE ALARM RELA Y (NOJ 
ZON£2-/0 FIRE ALARM RELA Y (NOJ 
ZON£2-11 FIRE ALARM RELA Y (NOJ 
ZON£2-12 FIRE ALARM RELA Y (NOJ 
ZON£2-13 FIRE ALARM RELA Y (NOJ 
ZON£2-14 FIRE ALARM RELA Y (NOJ 
ZONE2-/5 FIRE ALARM RELA Y (NOJ 
ZON£2-16 FIRE ALARM RELA Y (NOJ 
ZON£2-17  FIRE ALARM RELA Y (NOJ -

+ 
G 
-

-

-

PRO TEC TOWIRE FIBER SYSTEM 8000 

CONTROLL ER 2 - SOUTHBOUND RAMP-E LANES 
SCALE: NTS 

HARD-WIRED INPUTS 
FROM NEW FIRE ALARM 
PANEL (A VAILABLE 
RESET/RESET 
SOUTHBOUND RAMP-£ 
DETEC TORJ 

HARD-WIRED RELA Y 
OUTPUTS FOR 
SOUTHBOUND 
RAMP-E TUNNEL 
ZONES BACK TO 
NEW FIRE ALARM 
PANEL 

POWER SUPPL Y FROM NEW 
REMO TE POWER SUPPL Y 
(CONNEC TED TO UPSJ 
11 . 7  VDC MIN 
30 VDC MAX 
40W MAX 

NO T 
USED 

NO TES: 

7. SEE SHEET 1252/2961 FOR NO TES AND 
MOUNTING DETAILS FOR SUPPORTS. 

2. SEE SHEET 1 241/2961 FOR CONTROL PANEL L OCA TIONS. 

3 .  DESIGN BASED ON PRO TEC TOWIRE COMPANY PRODUC TS, 
APPRO VED EQUAL PRODUC TS ARE A CCEP TABLE. 

- - - - LINEAR HEA T DETECTION CABLE (FIBER OP TICJ 

NC- NORMAL CL OSED 

NO- NORMAL OPEN 

PC- PERSONAL COMPUTER 

SCADA - SUPER VISOR Y CONTROL AND DA TA A CQUISITION 

TCP/IP- TRANSMISSION CONTROL PROTOCOL/ INTERNET PROTOCOL 

USB- UNIVERSAL SERIAL BUS 

VDC- VOL T DIREC T CURRENT 

SEE SHEET 1255/2961 
FOR CONTINUA TION 

IT LL�t-------'�'-4------ FIBER OP TIC 
PFS 654 MF I I - -

PRO TEC TOWIREl 
RS235 MIB-8000 -

PRO TEC TOWIRE TCP/IP 
FIBERSYSTEM 8000 USB P TS-8201 

L INEAR HEA T DETECTOR INPUT I 
INPUT 2 

NOR THBOUND TUNNEL INPUT 3 ZONE 3 INPUT 4 

-
CONTROLLER 3 FA UL T (NCJ 
ZON£3-01 FIRE ALARM RELA Y (NOJ 

_ ZONE3-02 FIRE ALARM RELA Y (NOJ 
ZON£3-03 FIRE ALARM RELA Y fNOJ 
ZONE3-04 FIRE ALARM RELA Y (NOJ 
ZONE3-05 FIRE ALARM RELA Y (NOJ 
ZON£3-06 FIRE ALARM RELA Y (NOJ 
ZON£3-0 7 FIRE ALARM RELA Y (NOJ 
ZONE3-08 FIRE ALARM RELA Y (NOJ 
ZON£3-09 FIRE ALARM RELA Y (NOJ 
ZONE3-/0 FIRE ALARM RELA Y (NOJ 
ZON£3-11 FIRE ALARM RELA Y (NOJ 
ZON£3-12 FIRE ALARM RELA Y (NOJ 
ZON£3-/3 FIRE ALARM RELA Y (NOJ 
ZON£3-14 FIRE ALARM RELA Y (NOJ 
ZONE3-15 FIRE ALARM RELA Y (NOJ 
ZONE3-16 FIRE ALARM RELA Y (NOJ 
ZON£3-17  FIRE ALARM RELA Y (NOJ - -

+ 
G -

PRO TEC TOWIRE FIBER SYS TEM 8000 

CONTROL L ER 3 - NOR THBOUND LANES 
SCALE: NTS 

SCADA INTERFA CE 
PC TCP/IP INTERFA CE 

PC FOR SETUP /CONFIGURA TION 

HARD-WIRED INPUTS 
FROM NEW FIRE ALARM 
PANEL (A VAILABLE 
RESET/RESET 
NORTHBOUND 
DETEC TOR} 

HARD-WIRED RELA Y 
OUTPUTS FOR 
NORTHBOUND 
TUNNEL ZONES BACK 
TO NEW FIRE ALARM 
PANEL 

POWER SUPPL Y FROM NEW 
REMO TE POWER SUPPL Y 
(CONNEC TED TO UPSJ 
11. 1 VDC MIN 
30 VDC MAX 
40W MAX 
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ABBREVIA TIONS: 
##/S FIBER OPTIC S TRAND COUNT 
A CTR A C TUA TOR 
AS! A C TUA TOR SENSOR INTERFA CE 

A T6 CA TEGORY-6 ETHERNET CABLE 
B CIRCUIT BREAKER 

r-BOX COMMUNICA TION BOX 
rc Tv CL OSED CIRCUIT TELEVISION 
roc CINCINNA TI DISPA TCH CENTER 

{L OCA TED IN THE CITY OF CINCINNA TD 

CKT CIRCUIT 
MD COMMAND 
OAX COAXIAL CABLE 
0 CARBON MONOXIDE 

roMM COMMON 
CON CONTA C TOR {RELA YJ 

PU CENTRAL PROCESSING UNIT 
rw CONTROL ROOM 

RW CONTROL ROOM SWITCH 
sw CORE SWITCH 

DMZ DEMILITARIZED ZONE 
DPCS DRAINA GE PUMP CONTROL SYS TEM 
DSW DISTRIBUTION SWITCH 
D VI DIGITAL VISUAL INTERFA CE 
D VR DIGITAL VIDEO RECORDER 
DWG DRA WING 
EBU EXTENDED BA TTER Y UNIT OF A RACK MOUNTED UPS 
EDR ELECTRICAL DISTRIBUTION ROOM 
EN ENCODER, NETWORK VIDEO ENCODER 
£-NET ETHERNET 
E, TBM EXIS TING TO BE MODIFIED 
E, TRIS EXISTING TO REMAIN IN SERVICE 
£-BOX EMERGENCY BOX (ELECTRICAL PANEU 
FA FIRE ALARM 
FA CP FIRE ALARM CONTROL PANEL 
FAP FIRE ALARM PANEL 
FAD FRESH AIR DUCT 
FEP FLUORINA TED EHYLEN PROPL YLEN 
F.L . FOCAL L ENGTH - L ENS£ ADJUSTMENT VAL UE 
FO FIBER OPTIC CABLE 
F. O . V. FIELD OF VIEW - VIEWING AREA 
FSW FIELD SWITCH 
GBE GIGABIT 
GFCI GROUND FAUL T INTERRUP T RECEP TACLE 
GND GROUND 
GPL C GENERAL PL C 
HMI HUMAN MA CHINE INTERFA CE 
[/0 INPUT/OUTPUT 
IP INTERNET PROTOCOL 
IS INDIVIDUAL SHIELD (PER PAIR/TRIAD) 
lSD INTERNAL SECURITY DEPAR TMENT 
ISW INTERNAL SECURITY SWITCH 
LAN L OCAL AREA NETWORK 
L CP L OCAL CONTROL PANEL 
LP LIGHT CONTROL PANEL 
LFSO LIMIT SWITCH FULL OPEN 

L SHH LEVEL SWITCH HIGH HIGH 
L T  LEVEL TRANSMITTER 
MC MEDIA CONVERTER, MUL TIMODE /00 MB 

FIBER OP TIC CONVER TER TO /0//00Mbps 

MM MUL TIMODE {FIBER OP TICJ 
MNS MASS NO TIFICA TION SYSTEM 
MTRC MASTER TERMINAL AND RELA Y CL OSURE 
NAS NETWORK A CCESSIBLE STORAGE 
NBP NOR THBOUND PORTAL 
NFC NO T FULL CL OSED 
NFO NOT FULL OPEN 
NVR NETWORK VIDEO RECORDER 
OIT OPERA TOR INTERFA CE TERMINAL 

ABBREVIA TIONS {CONT.): 
OS O VERALL SHIELD {ENTIRE CABLEJ 
OLM OP TICAL LINK MODULE 
PLC PROGRAMMABLE L OGIC CONTROLLER 
PM POWER MONITORING 
POE POWER O VER ETHERNET 
pp PA TCH PANEL 
PR PAIR 
QoS QUALITY OF SERVICE 
RIO REMO TE INPUT OUTPUT 
RTU REMO TE TERMINAL UNIT 
SBP SOUTHBOUND PORTAL 
SCAD A SUPER VISORY CONTROL AND DA TA A CQUISITION 
SM SINGLE MODE FIBER 
sw NETWORK SWITCH 
TBD TO BE DETERMINED 
TBOX TAP BOX 

TO TECHNOL OGY DEPAR TMENT 
TL CS TUNNEL LIGHTING CONTROL SYSTEM 
TL CP TUNNEL LIGHTING CONTROL PANEL 
TMC TRAFFIC MANA GEMENT CENTER 

(L OCA TED IN COL UMBUS) 
TR TRIAD 
TVCS TUNNEL VENTILA TION CONTROL SYSTEM 
u RACK UNIT O% H HEIGHT) 
UPS UNINTERRUP TIBLE POWER SUPPL Y 
VLAN VIR TUAL L OCAL AREA NETWORK 
Vo!P VOICE O VER INTERNET PROTOCOL 
WAN WIDE AREA NETWORK 
ws WORK STA TION 
zs POSITION SWITCH 

RA CEWA YS 
NETWORKING: DEFINITION: 

CA TEGORY 6 COPPER CABLE (CA T6J 

- - - - - FIBER OPTIC PA TCH CABLE 

- - - DESIGNA TE REDUNDANT LINK 

ELECTRICAL 
SYMBOLS: DEFINITION: 

[W LIGHTING CONTAC TOR 

D GENERAL ENCLOSURE OR DEVICE 

_j_ MOMENTARY CONTA C T  PUSH BUTTON 
-o o-

NORMALL Y OPEN 

-a...l...o- MOMENTAR Y  CONTA C T  PUSH BUTTON 
NORMALL Y CL OSED 

---H-- NORMALL Y OPEN 
CONTA C T  

---Jf--- NORMALL Y CL OSED CONTA C T  

� TEMPERA TURE SWITCH 

o-
-<><:TO'- LIMIT SWITCH OR TORQUE SWITCH 

M INDICA TING PIL O T  LIGHTS 

W - WHITE B - BLUE 
R - RED A - AMBER 
G - GREEN C - CLEAR 

0� DOOR POSITION LIMIT SWITCH 

---®--- CONTROL RELA Y 
COIL 

rr::::::TI FUSE TERMINAL BLOCK 

[6] PLUG-IN STYLE TERMINAL BLOCK 

0 FEED THROUGH TERMINAL BLOCK 

--Ill· CONNECTION TO EQUIPMENT GROUND BUS 

----{> CONNECTION TO ISOLA TED GROUND BUS 

..--.. -o o- CIRCUIT BREAKER 

� SIGNAL CABLE TWIS TED PAIR WITH SHIELD 

• FUSION SPLICE 

� JUNC TION BOX 

0 RESIN SPLICE 

� CISCO STA CKING CABLES 

D TERMINAL BLOCK 
(AS SPECIFIED PER ORA WING) 

0 TERMINAL BLOCK / JUMPER 
(AS SPECIFIED PER ORA WINGJ 

RA CEWA YS 
ELECTRICAL :  DEFINITION: 

PANEL WIRE (]NTERIORJ 

- - - PANEL WIRING (EXTERIOR) 

� FLEXIBLE TUBING 

s I I I I I  CROSS-HA TCHED LINEWORK 

IIIII INDICA TES EXISTING INSTALLA TION 
TO BE REMO VED. 

NETWORKING 
SYMBOLS: DEFINITION: 

(e=-�� NETWORK SWITCH 

� FIREWALL  

CJ FILE SER VER 

I NETWORK A CCESSIBLE 
STORA GE (NASJ 

t] ETHERNET AND HARDWIRED 
DEVICE 

f!JJ SCADA WORK STA TION 

c OPERA TOR INTERFA CE 
TERMINAL 

jpou 0000000 0 POWER DISTRIBUTION 
UNIT fPDUJ 

� IP PHONE 

� PAN TIL T ZOOM CAMERA fP TZJ 

g CAMERA 

m MICRO PL C 

Wfall+ll l l l� PROGRAMMABLE L OGIC 
CONTROLLER (PL CJ 

iai ii+Ht/�� � REMO TE 
INPUT AND OUTPUT U/OJ 

� FIBER PA TCH PANEL 

CABLE TA GGING 

I,W-XXXX- YYF--; 
,' � t' 

CABLE TA G, DESIGNA TIONS: 
FOR 'W': 
H - POWER r>SkVACJ 
M - POWER (607-4999 VA CJ 
P - POWER (247-600 VA CJ 
L - PO WER (57-240 VA CJ 
D - DC POWER 
C - CONTROL rTO A STAR TER) 
I - INSTRUMENTA TION (TO A PLCJ 
E - EMERGENCY SHUT DOWN 
F - FIBER OPTIC COMMUNICA TIONS 0 - 0 THER COMMUNICA TIONS 
G - GROUNDING 
FOR 'XXXX': 
EQUIPMENT REFERENCE 
FOR 'YY': 
ALPHANUMERIC SUFFIX AS NEEDED 
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ITEM 633 - CONTROLLER ITEM, MISC. : NETWORKING HARDWARE AND MEDIA 

PART 1 - GENERAL PROVISIONS 

A. GENERAL 
B. STANDARDS AND QC 
c. SUBMITTALS 
D. CONSTRUCTION 
E. DISCONNECTING EXISTING SERVICES 

1.1 GENERAL: 
A. THE CONTRACTOR SHALL FURNISH ALL LABOR, EQUIPMENT AND 

MA TERIALS, AND PERFORM ALL OPERA TIONS REQUIRED TO 
INSTALL THE NETWORK AND SCADA SYSTEMS INFRASTRUCTURE 
THE CONTRACTOR SHALL FURNISH ALL ENCLOSURES, SWITCHES, 
TERMINA TIONS, AND SIMILAR DEVICES NECESSARY FOR THE 
COMPLETE INSTALLA TION. THE SYSTEM SHALL INCLUDE, BUT NOT 
BE LIMITED TO ALL NETWORKING, MONITORING, CONTROL, DA TA 
ACQUISITION, COMMUNICA TION, TESTING AND VALIDA TIONS, 
QUALITY ASSURANCE/QUALITY CONTROL, EQUIPMENT, POWER 
SUPPLIES, FITTINGS, AND ALL OTHER A CCESSORIES REQUIRED TO 
PROVIDE A FULL Y OPERA TIONAL AND FUNCTIONAL SYSTEM. 

B. BEFORE BEGINNING ANY WORK UNDER THE CONTRACT, THE 
CONTRACTOR SHALL BECOME FAMILIAR WITH THE SITE AND 
CURRENT CONDITIONS AND SHALL BECOME RESPONSIBLE FOR THE 
PROPER CARE AND MAINTENANCE OF ALL THE SYSTEMS UNTIL 
COMPLETE SWITCH O VER AND DEMOLITION OF THE EXISTING 
FACILITIES. THE INTENTION OF THE PROJECT IS TO MINIMIZE 
IMPACTS TO THE EXISTING FACILITIES UNTIL THE NEW ARE BUILT 
AND FULL Y OPERA TIONAL. 

c. FOR ALL EQUIPMENT, WORK, LABOR, AND MA TERIAL CONFORM TO 
THE STANDARD DRA WINGS, SPECIFICA TIONS, AND SUPPLEMENTAL 
SPECIFICA TIONS. 

1.2 STANDARDS AND QC: 
A. REFERENCE STANDARDS SHALL INCLUDE, BUT NOT LIMITED TO, 

THE FOLLOWING: 
1 .  NA TIONAL FIRE PROTECTION ASSOCIA TION (NFPA) 502, ROAD 

TUNNELS, BRIDGES, AND OTHER LIMITED HIGHWA YS. 
2. NA TIONAL FIRE PROTECTION ASSOCIA TION (NFPA) 72, 
3. NA TIONAL ELECTRICAL CODE (NEC) 70 AND 70E 
4. THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS 

(IEEE) 
5. OCCUPA TIONAL SAFETY & HEAL TH ADMINISTRA TION (OSHA} 
6. OHIO DEPARTMENT OF TRANSPORTA TION (ODOT} STANDARDS 
7. INTERNA TIONAL SOCIETY OF AUTOMA TION (!SA) 
8. TELECOMMUNICA TIONS INDUSTR Y ASSOCIA TION (TIA) 
9. BUILDING INDUSTRY CONSUL TING SER VICE INTERNA TIONAL 

(BICSI) 
1 0. AMERICAN SOCIETY FOR TESTING AND MA TERIALS (ASTM): 

B. THE SYSTEM SHALL COMPL Y WITH ALL STA TE AND LOCAL CODES 
WITHOUT EXCEPTION. THE INSTALLA TION SHALL BE MADE IN 
ACCORDANCE WITH APPLICABLE PROVISIONS OF THE REFERENCED 
STANDARDS, LA TEST EDITIONS, AS WELL AS THE EQUIPMENT 
MANUFACTURERS' INSTALLA TION INSTRUCTIONS. 

c. THE CONTRACTOR SHALL VERIFY THA T ALL NETWORK HARDWARE 
IS CONFIGURED AS PER THE MANUFACTURER '5 RECOMMENDED 

PRACTICES PRIOR TO PROCEEDING WITH THE FACTOR Y 
ACCEPTANCE TESTS AND FINAL COMMISSIONING OF THE PROJECT. 

D. THE CONTRACTOR SHALL VERIFY THA T ALL NETWORK MEDIA 
(CABLES) SHALL BE FROM THE SAME MANUFACTURER AND SHALL 
CONTAIN NO FACTOR Y SPLICES. CABLES SHALL BE TESTED A T  
RECEIVING, AFTER INSTALLA TION AND UPON COMPLETING ALL 
CONNECTIONS. PARTICULAR A TTENTION IS FOR FIBER OPTICAL 
CABLE TESTING, EACH EXPECTED TO BE 100% A TTENUA TION 
TESTED IN THE FACTOR Y (PRIOR SHIPPING) AND PRIOR 
INSTALLA TION A T  THE SITE 

E. ALL ELECTRICAL COMPONENTS SHALL BE CSA APPROVED AND/OR 
LISTED UNDER THE APPROPRIA TE CA TEGORY BY UNDER WRITERS' 
LABORA TORIES, INC. (UL), AND SHALL BEAR THE "FM" AND/OR 
"UL II LABELS. 

1.3 SUBMITTALS: 
A. THE FOLLOWING SUBMITTALS SHALL BE MADE A MINIMUM OF 

THIRTY (30) CALENDAR DA YS PRIOR TO THE START OF 
CONSTRUCTION WORK: 

B. SHOP DRA WINGS FOR THE NETWORKING, MONITORING, CONTROL 
AND DA TA ACQUISITION INFRASTRUCTURE. 

c. CA TALOG INFORMA TION AND DESCRIPTIVE LITERA TURE OF ALL 
COMPONENTS, WIRING DIAGRAMS, AND PANEL LA YOUT DRA WINGS 
SHOWING DIMENSIONS FOR ALL DEVICES. 

D. CALCULA TIONS SHOWING THE NETWORK BANDWIDTH 
A VAILABILITY FOR THE WORST CASE OPERA TION SCENARIO, E. G. 
REDUNDANCY LINK FAILURES. 

E. RELIABILITY INDEX OF THE NETWORK FOR THE PROPOSED 
EQUIPMENT AND NETWORK CONFIGURA TION, INCLUDING HEA T 
LOAD CALCULA TIONS FOR EQUIPMENT CONTAINING ACTIVE 
ELECTRONIC COMPONENTS. 

1 .  DETAILED LA YOUT OF EACH RA CK. 
2. PLC RA CK LA YOUT 
3. PLC PANEL LA YOUT 
4. I/0 LOOP DRA WINGS 
5. WIRING DIAGRAMS 
6. DETAILED CONTROL SCHEMA TICS 
7. DETAILED BILL OF MA TERIALS 

F. EQUIPMENT TECHNICAL AND PERFORMANCE INFORMA TION SHALL 
INCLUDE, AS MINIMUM: 

1 .  POWER AND GROUNDING REQUIREMENTS 
2. INSTALLA TION INSTRUCTIONS AND PRECAUTIONS 
3. ENVIRONMENTAL REQUIREMENTS, HUMIDITY AND TEMPERA TURE 

RANGE 
4. WIRING REQUIREMENTS AND DETAILS 
5. ENCLOSURE DIMENSIONS AND RA TINGS 
6. OPERA TION AND MAINTENANCE MANUALS 

G. THE FOLLOWING SUBMITTALS SHALL BE MADE A MINIMUM OF 
TRIRTY (30) CALENDAR DA YS PRIOR TO THE COMMISSIONING 
PROCESS: 

H. FA T (FA CTOR Y ACCEPTANCE TEST) PROCEDURE 
I. SA T (SITE ACCEPTANCE TEST PROCEDURE) 
J. REVISED FUNCTIONAL DESCRIPTION 
K. THE FOLLOWING DOCUMENTA TION SHALL BE SUBMITTED A 

MINIMUM OF TRIRTY (30) DA YS AFTER THE SUCCESSFUL 
COMMISSIONING OF THE WORK 

1 .  AS BUlL T/RECORD DRA WINGS 
2. USER MANUALS 
3. OPERA TIONS MANUAL 
4. TRAINING MANUALS 

CJ 
_j • 
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1.4 CONSTRUCTION: 6�g§@ ::?!dN:J  
���� A.  MANUFACTURER SHALL SUBMIT MANUFACTURER '5 CERTIFICA TION «o ::::> _j 

OF MA TERIALS AND CERTIFICA TE OF COMPLIANCE STA TING THA T 
:r: S2 (.() U  

THE EQUIPMENT FURNISHED UNDER THIS CONTRACT MEETS THE I CONTRACT REQUIREMENTS. 
B. THE CONTRACTOR SHALL SUBMIT FOR APPROVAL A SCHEDULE 

INDICA TING THE INSTALLA TION SEQUENCE, COORDINA TION WITH " 
THE EXISTING OPERA TIONS AND DETAILED SWITCH OVER ::::: 
PROCEDURE. PROJECTED DA TES OF DELIVERY OF THE EQUIPMENT � �  co D �  I'-
TO BE SUPPLIED, INSTALLA TION COMPLETION, DEMONSTRA TION 

co lD 0 c.D 
TEST AND FINAL TEST/ACCEPTANCE DA TES SHALL BE INCLUDED. 0 

D ;:::) w "'LL 
c. THE CONTRACTOR SHALL BE RESPONSIBLE FOR INSTALLA TION, 

� rr 

START-UP AND COMMISSIONING OF A FULL Y OPERA TIONAL AND 
FUNCTIONAL SYSTEM AS SHOWN IN THE CONTRACT DRA WINGS � (/)  
AND SPECIFIED HEREIN. FURTHERMORE, THE FINAL 

u � �  0 
CONFIGURA TION OF THE NETWORKS AND ITS COMPLIANCE WITH 
THE CONTRACT REQUIREMENTS AND THE OWNER 'S MINIMUM D 
STANDARD EXPECTA TIONS SHALL BE THE SOLE RESPONSIBILITY � <:(  til 
OF THE CONTRACTOR. THE CONTRACTOR SHALL ENSURE THA T � 0  u 

THE CABLE IS NOT DAMAGED DURING STORAGE AND 
INSTALLA TION. 

D. THE CONTRACTOR SHALL SUBMIT FOR APPROVAL CABLE 
INSTALLA TION PLAN. THE PLAN SHALL INCLUDE INSTALLA TION SET L{) 

UP INCLUDING SIZE AND TYPE OF ROLLERS, FEEDER GUIDES, 1..1... 

TENSION GAUGE MAKE AND MODEL NUMBER, A TTACHMENT OF 
0 
......-

PULLING JUG TO JACKET AND DIRECTION OF PULL. MAXIMUM I-
PULLING TENSIONS AND CORRESPONDING METHOD OF w 

w 
A TTACHMENT OF PULLING GRIP TO THE CABLE SHALL BE DEFINED. ::I: 
ONL Y MANUFACTURER '5 APPROVED PULLING LUBRICANTS AND 

V) :::.::: rr 
METHOD OF INSTALLA TION WILL BE PERMITTED. SLACK (MINIMUM 

I <( 
0... 

30 FT FOR FIBER OPTIC CABLES) SHALL BE LEFT IN PULL BOXES 
V) w z " _j 

AND ENCLOSURES REQUIRED FOR TERMINA TION AND SPLICE 0 l"'l f-....... � >-
ENCLOSURE PREPARA TION. PRIOR TO THE INSTALLA TION OF I- ? _J 

<( t:: rr 
CABLE, THE CONTRACTOR SHALL CLEAN EXISTING CONDUITS, IF u , w  
REUSED, AND CHECK IF NEW CONDUITS HA VE BEEN PROPERL Y G: ;:E O  

<( Z ....... :::r:: ::::l 
INSTALLED, FREE OF DEBRIS AND INCLUDE PULL WIRES. u 

w . _j 
a... o w 

z Z 
E. WHEN USING LUBRICANTS, THE CONTRACTOR SHALL USE 

V) z 
W ::::l 

AMERICAN POL YWA TER TYPE F, GARDNER BENDER POL Y GEL ™, PT 
� (::J f-
0:: 0 ...... w 

TECHNOLOGIES TECHLUBE-FO, OR APPROVED EQUAL OPTICAL 0 rr _j  
3: Cl) f-

FIBER CABLE PULLING LUBRICANT AND SHALL ADHERE TO THE >-I- _j 
MANUFACTURER 'S REQUIREMENTS FOR THE PROPER AMOUNT, w ;:: z 
APPLICA TION METHOD AND TOOLS, AND REMOVAL OF LUBRICANT I J_, 
FROM EXPOSED CABLE. <( 

Cl 
<( 

F. A BREAKA WA Y SWIVEL SHALL BE USED TO ENSURE THA T THE u 
MAXIMUM TENSION OF THE CABLE IS NOT EXCEEDED. THE V) 

BREAKA WA Y SWIVEL SHALL BE IN ADDITION TO A CALIBRA TE 
DEVICE TO MEASURE TENSION SUCH AS A D YNAMOMETER OR IN-
LINE TENSION METER. 

G. SLACK CABLE SHALL BE NEA TL Y  RACKED AND SECURED EITHER IN 
THE PULL BOX OR CABINET SUCH THA T ITS MINIMUM BEND 
RADIUS IS MAINTAINED AND MAXIMUM PROTECTION IS PROVIDED. ""' 

M co 

H. FIBER OPTIC CABLE SHALL NOT BE INSTALLED UNTIL ALL OF THE .... (0 
C\1 

REQUIREMENTS LISTED HEREIN HA VE BEEN SUBMITTED AND 
0 """' 
I co 

ACCEPTED BY THE ENGINEER. SPECIFICALL � THE FIGURE-EIGHT .... 
"" 0 
I z 

� 
<( c 
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I. 

1 .  

2. 

3. 

4. 

J. 

1 .  

2. 

K. 

L 

M. 

N. 

CONFIGURA TION SHALL BE USED WHERE CABLE LENGTHS OF 
GREA TER THAN 100 FEET MUST BE UNREELED OR BACK FED. THE 
FIGURE-EIGHT LOOPS SHOULD BE APPROXIMA TEL Y FIFTEEN (15) 
FEET IN LENGTH WITH THE DIAMETER OF EA CH LOOP FIVE (5) TO 
EIGHT (B) FEET. 

ONL Y TRAINED AND CERTIFIED PERSONNEL SHALL BE INVOL VED IN 
THE SPECIFIC TASKS TO MEET THE FOLLOWING REQUIREMENTS: 

SPLICERS SHALL HA VE BEEN TRAINED AND CERTIFIED IN 
OPTICAL FIBER SPLICING PROCEDURES BY THE MANUFACTURER 
OF THE FIBER OPTIC SPLICE MA TERIAL/EQUIPMENT. 
INSTALLERS SHALL HA VE BEEN TRAINED AND CERTIFIED IN 
OPTICAL FIBER CABLE INSTALLA TION AND HANDLING 
PROCEDURES BY THE MANUFACTURER OF THE OPTICAL FIBER 
CABLE USED. 
TESTERS SHALL HA VE BEEN TRAINED AND CERTIFIED BY THE 
MANUFACTURER OF THE OPTIC FIBER TEST EQUIPMENT USED 
IN PERFORMING THE TESTS. 
CER TIFICA TION FROM AN APPROPRIA TE TRAINING 
ORGANIZA TION (E. G., BICSI) MA Y BE SUBSTITUTED FOR 
MANUFACTURER-SPECIFIC TRAINING, SUBJECT TO APPROVAL 
OF THE ENGINEER. 

THE CONTRACTOR SHALL SUBMIT PROOF OF THE EXPERIENCE 
REQUIREMENTS DEFINED BELOW, INCLUDING RESUMES LISTING 
THE PERSON'S NAME, ADDRESS, TELEPHONE NUMBER, PROOF OF 
APPROPRIA TE TRAINING AND PROJECTS WORKED ON AND THE 
NAMES OF REFERENCES WHO CAN BE CONTACTED REGARDING THE 
INSTALLED OPTICAL FIBER SYSTEMS. PERSONNEL INVOL VED IN 
THE INSTALLA TION, SPLICING AND TESTING OF THE OPTICAL 
FIBER CABLE SHALL HA VE, AS THE MINIMUM, THE FOLLOWING 
REQUIREMENTS: 

FIVE (5) YEARS' EXPERIENCE IN THE INSTALLA TION OF OPTICAL 
FIBER CABLE INCLUDING FUSION SPLICING, TERMINA TING AND 
TESTING OF SINGLE MODE FIBER; 
INSTALLED A MINIMUM OF FIVE (5) SYSTEMS WHERE THE 
OPTICAL FIBER CABLE HAS BEEN INSTALLED BOTH OUTDOORS 
AND INDOORS IN CONDUIT AND WHERE THE SYSTEMS HA VE 
BEEN IN CONTINUOUS OPERA TION FOR A T  LEAST TWO YEARS. 

ALL RACKS SHALL BE MOUNTED FIRML Y TO THE GROUND SURFACE 
OR SIDE WALL A T  ANY LOCA TION. AN ACCESS TO EQUIPMENT AND 
CABLING SHALL BE PROVIDED FROM THE TOP, FRONT AND REAR 
OF THE RACKS. 

THE CONTRACTOR SHALL PRO VIDE NECESSAR Y  CABLE 
MANAGEMENT. RACK INSTALLA TION SHOULD NOT INTERFERE 
WITH ANY EXISTING EQUIPMENT. CONTRACTOR SHALL SUPPL Y 
EQUIPMENT AND INSTALL ACCORDING TO THE CONTRACT 
DOCUMENTS AND IN ACCORDANCE WITH THE MANUFACTURER'S 
RECOMMENDA TIONS. 

CONTRACTOR SHALL PROVIDE IDENTIFICA TION NAMEPLA TES FOR 
ALL HARDWARE AS PER THE CONTRACT ORA WINGS AND IN 
ACCORDANCE TO RELA TED ODOT STANDARD. 

UPON COMPLETION OF THE DEMONSTRA TION TEST AND THE 
CORRECTION OF ANY DEFICIENCIES, THE CONTRACTOR SHALL 
SUBMIT A COMPLETE SET OF REPRODUCIBLE ''AS-BUIL T" 
ORA WINGS WHICH SHALL INCLUDE ORIGINAL MANUFACTURER 'S 
SPECIFICA TIONS, CONSTRUCTION DETAILS AND INSTALLA TION 
INSTRUCTION SHEETS. 

1.5 DISCONNECTING EXISTING SERVICES: 
A. IN ORDER TO ENSURE CONTINUOUS TUNNELS OPERA TIONS, THE 

EXISTING COMMUNICA TION INFRASTRUCTURE SHALL REMAIN 
OPERA TIONAL UNTIL THE NEW INFRASTRUCTURE IS BUlL 0 TESTED 
AND READY FOR USE. THE CONTRACTOR SHALL SUBMIT DETAILS 
ABOUT THE SWITCHOVER PROCEDURE FOR APPROVAL. UPON 
SUCCESSFUL SWITCHOVER AND TRIAL PERIOD, THE CONTRACTOR 
SHALL REMOVE ALL THE NETWORKING EQUIPMENT NOT IN USE 
AND RELA TED CABLING WITHOUT AFFECTING THE CURRENT 
OPERA TIONS. THE CONTRACTOR SHALL COORDINA TE WITH 
ODOT/ITS PERSONNEL FOR ALL RELA TED EQUIPMENT REMOVALS. 

PART 2 - TECHNICAL PROVISIONS 

A. DESCRIPTION 
B. RESPONSIBILITY FOR MA TERIAL 
c. RACKS 
D. FIBER OPTIC PA TCH PANELS 
E. ETHERNET SWITCHES 
F. CABLING 

2.2 DESCRIPTION: 
A. THIS WORK COVERS THE FURNISHING OF ALL NECESSAR Y  LABOR, 

MA TERIAL, AND EQUIPMENT REQUIRED TO ESTABLISH 
OPERA TIONAL NETWORKING AND ALL INTERFA CES. THIS WORK 
CONSISTS OF UNLOADING OF EQUIPMENT AND MA TERIAL, PROPER 
STORAGE OF ALL ELECTRONIC EQUIPMEN0 LOCA TING ALL 
UTILITIES AND CONNECTING POINTS, LA YING AND TERMINA TING 
ALL CABLES, INSTALLING REQUIRED SOFTWARE AND TOOLS AND 
UPON SUCCESSFUL COMMISSIONING AND START DECOMMISSION 
AND REMOVE ALL THE EXISTING PARTS REPLACED B Y  THIS 
CONTRA CT. 

2. 3 RESPONSIBILITY FOR MA TERIALS: 
A. SCHEDULE THE DELIVERY OF ALL MA TERIAL, INCLUDING 

EQUIPMEN0 CABLING AND FITTINGS. BE RESPONSIBLE FOR ALL 
MA TERIAL FURNISHED. FURNISH CERTIFICA TION, ANAL YSIS, AND 
CHARACTERISTICS OF ALL MA TERIAL ALL MA TERIALS THA T WILL 
BE EXPOSED TO WEA THER AND EXTERNAL CONDITIONS MUST BE 
ACCOMPANIED BY CERTIFICA TION PRIOR TO APPROVAL AND 
INSTALLA TION. 

2. 4 RACKS: 
A. ALL RA CKS SHALL BE MANUFACTURED BY HOFFMAN OR APPROVED 

EQUAL RACKS SHALL HA VE ADJUSTABLE MOUNTING DEPTH, 
LOCKABLE DOORS, SIDE PANELS, REAR CABLE MANA GEMENT 
CHANNELS AND ROOF (FOR INDOOR) AND BASE (FOR OUTDOOR) 
CABLE ACCESS. RACKS NOT CONTAINING HEA T PRODUCING 
EQUIPMENT SHALL BE SEALED TO PREVENT THE ENTRY OF DUST. 
ALL RACKS CONTAINING HEA T PRODUCING EQUIPMENT SHALL BE 
SUPPLIED WITH FORCED AIR COOLING SYSTEMS. ALL FORCED AIR 
COOLING SYSTEMS SHALL BE FIL TERED. 

B. ALL RACKS SHALL INCLUDE PDU (POWER DISTRIBUTION UNITS}, 
WIRE MANAGEMENT SYSTEMS, SHEL VES, AND FILLER PLA TES 
SHALL BE AS PER MANUFACTURER 'S RECOMMENDA TIONS, SHALL 
HA VE ADJUSTABLE MOUNTING DEPTH AND SHALL BE LOCKABLE. 
DOORS AND SIDE PANELS SHALL HA VE NUMBERED POSITIONS. 
POWDER COA T PAINT FINISH SHALL BE USED. 

CJ 
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2.5 FIBER OPTIC PA TCH PANELS: 
:::;: <( 0 �Ld .. 

A. ALL PA TCH PANELS SHALL BE IN ACCORDANCE WITH THE FIBER 6�g§@ 
OPTIC CABLE MANUFA CTURER SELECTED FOR THIS PROJECT AND ::?!dN:J  

���� FOR THE SPECIFIC TYPE OF CABLE BEING SUPPLIED FOR EACH «o ::::> _j 

SPECIFIC APPLICA TION. 
:r: S2 (.() U  I 2. 6 ETHERNET SWITCHES: 

A. THE BASIS OF DESIGN FOR THE NETWORK HARDWARE IS SHOWN 
ON THE PROJECT PLANS. ALL NEW NETWORK HARD WARE SHALL BE " 
BY THE SAME MANUFACTURER, CISCO OR APPROVED EQUAL. ::::: � �  co o "'-- I'-

B. THE NETWORK HARDWARE MANUFACTURER SHALL HA VE A 
co lD 0 c.D 

NA TIGNALL Y RECOGNIZED PROGRAM FOR IDENTIFYING QUALIFIED 0 
D ;:::) 

INDIVIDUALS TO CONFIGURE AND SUPPORT THE SUPPLIED 
w "'LL 

NETWORK HARDWARE. 
� rr 

c. ALL SWITCHES SHALL BE L2 AND LJ CAPABLE AND SER VE ONL Y � (/)  
DEDICA TED NETWORKS, DESIGNA TED AS FOLLOWS: 

u � �  0 
1. SCADA (SUPER VISORY CONTROL AND DA TA ACQUISITION) D 

SWITCHES FOR INTERCONNECTIONS OF SCADA PROJECT � <:(  til 
COMPONENTS AND SER VING THE LOCAL CONTROL ROOM. � 0  u 

2. GENERAL SWITCHES FOR INTERCONNECTIONS TO TRAFFIC 
MANAGEMENT CENTER (TMC) SUR VEILLANCE CENTER IN 
COLUMBUS, OH FOR ALL PROJECT SUR VEILLANCE AND VOIP 
PHONES. 

1.{) 

D. EACH SWITCH IN THE FIELD SHALL HA VE TWO SEPARA TE UPLINKS 1..1... 
0 

TO ITS CORRESPONDING UPPER LEVELS FOR REDUNDANCY N 
CONNECTIONS. CONTRACTOR SHALL BE RESPONSIBLE TO ENSURE 1-
LINK LOSS BUDGET REMAINS WITHIN LIMIT VALUES FOR ALL UJ 
PA THS IN THE PROJECT. 

UJ 
:I: 
(/) :::.::: rr 

E. IP ADDRESSING SCHEME SHALL BE BASED ON SERVICE TYPE. E. G., I <( 
0.. 

CCTV WILL HA VE ITS OWN IP ADDRESS RANGE (FOR EXAMPLE /24) (/) w z " ..J 
REGARDLESS OF THE CAMERA LOCA TION. SAME APPROACH 0 1'0 f-

j:: � >-
SHOULD BE FOLLOWED FOR VOIP AND ANY OTHER SERVICES ? ...J 

< t:: rr 
SERVED FROM THE SWITCH. THE CONTRACTOR SHALL SUBMIT AS u , w  
PART OF THEIR SHOP DRA WINGS SUBMISSION A COMPREHENSIVE 

...... ;:E O  
1..1... <( Z 

DESCRIPTION OF THE ENTIRE IP ADDRESSING SCHEME, 
...... :::r:: ::::l 
u . ..J 

INCLUDING ALL NETWORKS. VLAN IMPLEMENTA TION SHALL BE 
UJ o w 
a... z Z 

CLEARL Y IDENTIFIED. (/) z 
W ::::l 

� (::J f-
0::: 0 ...... w 

F. MAIN SCADA SWITCHES SHALL BE REDUNDANT AND STA CKED 0 rr ..J  
Cl) f-

WITH ITS REDUNDANT PAIR. REDUNDANCY PROTOCOLS FOR 3: >-
1- ..J 

INTERCONNECTIONS SHALL MAKE THE TWO SWITCHES PERFORM UJ ;:: z 
AS A LOGICAL SINGLE UNIT. ALL SCADA FIELD DEVICES (PLC AND J_, I 
IP I/0) SHALL BE LINKED TO BOTH SCADA SWITCHES. THE REMOTE < 
ACCESS LIST SHOULD BE SET AS TO WHO HAS REMOTE ACCESS. 0 
ONL Y THE SSH (SECURE SOCKET SHELL) REMOTE CONNECTION < 

u 
WILL BE ALLOWED WITH A MAXIMUM OF THREE (3) LOGGING (/) 

A TTEMPTS. AFTER THREE (3) A TTEMPTS THE LOGIN SESSION 
SHALL REMAIN CLOSED FOR ONE (1} HOUR. TWO UPLINKS FROM 
FIELD SWITCHES WILL GO AS AN ETHERCHANNELED LACP LINKS 
WITH TRUNK CONFIGURA TION. POR T SECURITY SHALL BE 
IMPLEMENTED WITH "STICKY" OPTION, SHUTDOWN AS VIOLA TION 
POLICY WITH LIMIT TO 1 (ONE) DEVICE, AND VIOLA TION LOG SENT 
TO NETWORK MANAGEMENT SOFTWARE. TRUNK ENCAPSULA TION ""' 
WILL BE SET TO . 1  Q. VTP (VLAN TRUNKING PROTOCOL) MODE M co 

SHALL BE SET TO TRANSPARENT. DTP (D YNAMIC TRUNKING ... (0 
0 C\1 

PROTOCOL) IS SET TO "NO NEGOTIA TE" AND ONL Y VLANS THA T """' 
I co 

EXIST ON THE FIELD SWITCH IS ALLOWED. ALL UNUSED PORTS ... 
"" 0 
I z 

� 
<( c 
:I: c.. 
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2. 7 
A. 

B. 

c. 

2.8 
A. 

B. 

c. 

SHALL BE SET TO "SHUTDOWN" STA TE. BOTH SYSLOG AND QOS 
SHALL BE ENABLED. 

GENERAL SWITCHES SHALL FOLLOW ODOr'S ITS STANDARDS. ALL 
SWITCHES SHALL BE MUL TICAST ENABLED. 

TUNNEL NETWORKING INFRASTRUCTURE SHALL BE LINKED VIA A 
DEDICA TED NODE LOCA TED A T  SOUTBOUND PORTAL SIDE, 
PROVIDED AND SUPPORTED BY ODOT/ITS. PROJECT LIMITS SHALL 
BE ESTABLISHED A T  THE PA TCH PANEL WITHIN THE SOUTHBOUND 
CABINET INCLUDING SUFFICIENT PA TCH CABLE LENGTHS TO 
CONNECT TO ODOT/ITS NODE NEARBY. 

CABLING: 
ALL CABLES SHALL BE IDENTIFIED AND MARKED AS PER THE 
PROJECT DRA WINGS AND PROCEDURES. A DURABLE 
WEA THERPROOF TAG OR LABEL ON EACH REEL SHALL CONTAIN 
THE CABLE TYPE, REEL NUMBER MANUFACTURER� LENGTH OF 
CABLE CONTAINED ON THE REEL IN FEET AND THE CONTRACT 
!DENT/FICA TIONS WITH SHIPPING RECORDS. 

THE CABLE SHALL BE DELIVERED ON REELS WITHOUT SPLICES. 
TEN FEET OF EACH END OF THE CABLE SHALL BE ACCESSIBLE FOR 
TESTING A T  THE CONTRACTOR S FACILITY PRIOR TO 
INSTALLA TION. BOTH ENDS OF THE CABLE SHALL BE SEALED TO 
PREVENT MOISTURE INGRESS. 

WHEN ORDERING PRE- TERMINA TED CABLES� INCLUDING THE 
OPTICAL FIBER PA TCH PANEL WITH PRE-TERM INA TED STUB CABLE, 
THE CONTRACTOR SHALL BE ENTIREL Y RESPONSIBLE FOR 
DETERMINING THE PROPER LENGTH OF CABLE TO ENSURE THA T 
THE CABLE MA Y BE INSTALLED WITHIN THE EXISTING AND AS-
BUIL T CABLE PA THWA YS AND MEET ALL SLA CK AND BEND RADIUS 
REQUIREMENTS. 

FIBER OPTIC CABLES: 
ONL Y OS2 SINGLE MODE (SM), DIELECTRIC LOOSE TUBE DESIGN, 
TOTALL Y DRY (GEL FREE) CABLE SHALL BE USED, SUITABLE FOR 
AERIAL, DUCT, GENERAL PURPOSE HORIZONTAL APPLICA TIONS. 
ALL CABLES SHALL BE BY THE SAME MANUFACTURER, CORNING 
CABLE SYSTEMS OR APPROVED EQUAL 

LASER-BASED GIGABIT ETHERNET OPERA TION SHALL BE 
SUPPORTED. MAXIMUM A TTENUA TION SHALL BE 0. 4 DB/KM A T  
131 0/1383 NM AND 0.3 DB/KM A T  1550 NM. A TTENUA TION SHALL 
BE UNIFORM WITH NO DISCONTINUITIES GREA TER THAN 0. 1 DB 

ALL FIBERS SHALL BE ENCLOSED IN NON-CONDUCTIVE LOOSE 
BUFFER TUBES, WITH MAXIMUM OF SIX (6) FIBERS SHALL BE 
PLACED IN EACH BUFFER TUBE. EA CH BUFFER TUBE CONTAINING 
FIBERS SHALL BE COLOR CODED IN ACCORDANCE WITH EIA/TIA 
598-A. COLORS SHALL NOT CAUSE FIBERS TO STICK TOGETHER. 
EACH BUFFER TUBE SHALL CONTAIN A WA TER-SWELL ABLE YARN 
OR WA TER-BLOCKING ELEMENT TO PREVENT WA TER AND 
MOISTURE PENETRA TION, NON NUTRITIVE TO FUNGUS, 
ELECTRICALL Y NON-CONDUCTIVE, AND HOMOGENOUS� FREE FROM 
DIR T OR FOREIGN MA TTER. FILLER RODS SHALL BE USED TO FILL 
ALL UNUSED BUFFER TUBES, OR SHALL BE USED INSTEAD OF 
UNUSED BUFFER TUBES. THE FILLER RODS SHALL MAINTAIN THE 
CONCENTRICITY OF THE CABLE CROSS SECTION WHERE 
REQUIRED. BUFFER TUBES SHALL BE STRANDED AROUND THE 
CENTRAL STRENGTH MEMBER USING THE REVERSE OSCILLA TION� 

OR ''S-Z'� STRANDING PROCESS. WA TER SWELL ABLE YARNS 
SHALL BE APPLIED LONGJTUDINALL Y ALONG THE CENTRAL 
STRENGTH MEMBER DURING STRANDING. WA TER BLOCKING 
ELEMENTS SHALL BE APPLIED UNIFORML Y THROUGHOUT EA CH 
BUFFER TUBE. A RIPCORD SHALL BE PLACED UNDER THE SHEA TH 
FOR EASY SHEA TH REMOVAL 

D. ALL CABLE SHALL BE RA TED AS LOW SMOKE/ZERO HALOGEN LSZH 
(OFN-LS). THE TEMPERA TURE RA TING OF THE CABLE SHALL BE (-
40 °F TO +158°F) FOR SHIPPING� STORAGE AND OPERA TING; (-
22 °F TO +158°F) FOR INSTALLA TION. 

E. THE CABLE SHALL BE CAPABLE OF WITHSTANDING A MINIMUM 
BENDING RADIUS OF 10 TIMES ITS OUTER DIAMETER DURING 
OPERA TION AND 15 TIMES ITS OUTER DIAMETER DURING 
INSTALLA TION WITHOUT CHANGING THE CHARACTERISTICS OF 
THE OPTICAL FIBER. 

F. THE CABLE MANUFACTURER SHALL CERTIFY THA T EACH REEL OF 
CABLE THA T IS FURNISHED MEETS OR EXCEEDS THE TEST 
REQUIREMENTS AS DEFINED BY EIA/TIA-455A FIBER OPTIC TEST 
PROCEDURES (FOTP}. 

G. CONNECTORS SHALL BE COMPLIANT WITH ANSI/TIA/EIA -568-B.3 
OR LA TER. ALL CONNECTORS SHALL HA VE A CERAMIC FERRULE. 
WHEN TESTED IN ACCORDANCE WITH FOTP-171� CONNECTORS 
SHALL BE CONSISTENTL Y  CAPABLE OF INSERTION LOSSES s 0. 3 
DB (A VERAGE) AND s 0. 75 DB (MAXIMUM) WHEN INSTALLED IN 
ACCORDANCE WITH THE MANUFACTURER' RECOMMENDED 
PROCEDURE. THE CONNECTOR SHALL NOT REQUIRE POLISHING OF 
THE END-FA CE IN THE FIELD. CONNECTORS SHALL HA VE A 
FACTORY-POLISHED FIBER STUB IN THE CONNECTOR FERRULE. 
THE CONNECTOR INSTALLA TION SHALL NOT REQUIRE THE USE OF 
EPOXIES. THE CONNECTOR CRIMP-ON MECHANISM SHALL PROTECT 
THE BARE FIBER FROM THE INGRESS OF AIR OR WA TERBORNE 
CONTAMINANTS AND SHALL SECURE THE FIBER IN THE FERRULE 
MICRO-HOLE. 

H. PA TCH CORDS WITHIN PANELS SHALL BE TWO (2) FIBER 
ASSEMBLIES MANUFACTURED BY THE SAME COMPANY AS THOSE 
MANUFACTURING THE PA TCH PANELS AND FIBER OPTICAL CABLE. 
CONNECTORS SHALL BE FACTOR Y ASSEMBLED BY THE CABLE 
MANUFACTURER. PA TCH CORDS SHALL NOT HA VE CONNECTORS 
APPLIED IN THE FIELD UNLESS A UTHORIZED BY THE ENGINEER 
AND THE CONNECTORS INSTALLED BY A TECHNICIAN TRAINED 
AND CERTIFIED BY THE CABLE MANUFACTURER. 

I. FIBER CLOSET CONNECTOR HOUSING (CCH) SHALL BE USED (CCH 
PANEL DIN-MOUNTABLE FOR LIMITED HOUSING CASES OR CCH 
CASSETTE FOR CABINETS} AS INDICA TED IN THE PLANS. CCH 
SHALL BE MANUFACTURED BY THE SAME COMPANY AS THOSE 
MANUFACTURING THE PA TCH PANELS AND FIBER OPTICAL CABLE. 
SPLICE CASSETTES ARE REQUIRED FOR THE PROJECT {MAXIMUM 
12 SPLICE CASSETTES PER HOUSING)� LC CONNECTOR TYPE, 
INCLUDING PIGTAIL MODULE. CCH SHALL MEET ANSI/TIA/EIA-568A 
AND 606. 

J. TABLE LISTING SHALL INCLUDE THE EXPECTED A TTENUA TION 
BETWEEN TERMINA TION POINTS OF ALL FIBERS INCLUDING 
LOSSES RESUL TING FROM SPLICES AND CONNECTORS. 

CJ 
_j • 
« >- � z;;:: o>« � o n_  
O o  
O z  :r: 

K. OPTICAL FIBER CABLE SHALL BE INSTALLED IN CONTINUOUS 
:::;: <( 0 �Ld .. 

LENGTHS WITHOUT INTERMEDIA TE SPLICES THROUGHOUT THE 6�g§@ 
PROJECT EXCEPT WHERE SPLICES ARE INDICA TED ON THE PLANS ::?!dN:J  

���� OR ACCEPTED BY THE ENGINEER. ALL SPLICING SHALL USE «o ::::> _j 

FUSION TECHNIQUES. SPLICES SHALL ONL Y BE IN RE-ENTERABLE 
:r: S2 (.() U  

SPLICE ENCLOSURES MOUNTED IN PULL BOXES� JUNCTION BOXES� I UNDERGROUND VAUL TS OR CABINETS. 

L ONL Y THE FIBERS DESIGNA TED FOR SPLICING SHALL BE SPLICED. " 
ALL OTHER FIBERS SHALL BE ROUTED THROUGH THE ENCLOSURE ::::: 
WITH A T  LEAST TWEL VE (12) INCHES OF SLACK LEFT WITHIN THE � �  co o "'-- I'-
ENCLOSURE. ONL Y BUFFER TUBES CONTAINING FIBERS TO BE 

co lD 0 c.D 
SPLICED SHALL BE OPENED. THE OTHER TUBES SHALL BE NEA TL Y  0 

D ;:::) 
COILED AND STORED IN THE ENCLOSURE. EACH SPLICED FIBER 

w "'LL 
SHALL BE PACKAGED IN A PROTECTIVE SLEEVE OR HOUSING. 

� rr 

BARE FIBERS SHALL BE COMPLETEL Y RE-COA TED WITH A 
PROTECTIVE RTV GEL OR SIMILAR SUBSTANCE, PRIOR TO � (/)  u 
APPLICA TION OF THE SLEEVE OR HOUSING� SO AS TO PROTECT � �  0 
THE FIBER FROM SCORING, DIRT OR MICROBENDING. A VERAGE 
LOSS PER SPLICE SHALL NOT EXCEED 0. 1 DB PER LINK. NO SPLICE D 
LOSS ABOVE 0. 15 DB SHALL BE PERMITTED. IF A SPLICE LOSS IS � <:(  til 
MEASURED TO EXCEED 0. 15 DB DURING THE SPLICING PROCESS� � 0  u 

IT SHALL BE REMADE UNTIL ITS LOSS FALLS BELOW 0. 15 DB OR 
THE ENGINEER WAIVES THE 0. 15 DB REQUIREMENT. EACH 
A TTEMPT SHALL BE RECORDED FOR PURPOSES OF ACCEPTANCE. 
IF THE A VERAGE LOSS PER SPLICE EXCEEDS 0 1 DB IN A LINK 
SPLICES IN THE LINK SHALL BE REMADE UNTIL THE LOSS DOES l.{) 
NOT EXCEED 0. 1 DB. ALL SPLICE LOSSES SHALL BE MEASURED lL.. 

0 
WITH AN OTDR. TABULAR RECORDINGS OF THE LOSS AND CHART n 
RECORDINGS OF THE SIGNA TURE SHALL BE SUBMITTED TO THE I-
ENGINEER FOR APPROVAL WITH A RECORD OF THE OTDR w 
SETTINGS AND THE LOCA TION OF THE OTDR WRITTEN ON THE 

w 
:I: 

TRACE. l/) :::.::: rr 
I <( 

0... 
M. THE END OF FIBERS TERMINA TED IN A SPLICE ENCLOSURE (I. E. l/) w 

z " _j 
NOT ROUTED THROUGH OR SPLICED TO ANOTHER FIBER IN THE 0 1'0 f-� >-
ENCLOSURE) SHALL BE SEALED IN ACCORDANCE WITH THE i= ? ....J 

< t:: rr 
MANUFACTURER S RECOMMENDA TION. u 1 W 

� ;:E O  
<( Z 

N. ALL CONNECTORS SHALL BE FACTOR Y INSTALLED. CABLES SHALL u :::r:: ::::l 
• _j 

EITHER BE ORDERED AS PART OF THE PA TCH PANEL WITH PRE-
w o w 
a... z Z 

TERMINA TED STUB CABLE ASSEMBLIES, OR THE CONTRACTOR MA Y l/) z W ::::l 
FUSION SPLICE BULK CABLE TO FACTOR Y CONNECTOR/ZED � (::J f-0 0:::: ...... w 
PIGTAILS IN THE FIELD. DUST CAPS SHALL REMAIN ON THE 0 rr ....J 

Cl) f-

CONNECTOR UNTIL READY FOR INSTALLA TION. 3: >-
I- _j 
w ;:: z 

0. WHERE FIBERS ARE TO BE TERMINA TED IN A PA TCH PANEL, A J_, 
I 

MINIMUM OF TEN (1 0) FEET OF FIBER SHALL BE LEFT IN THE < 
PA TCH PANEL THIS FIBER SHALL BE RACKED SO AS NOT TO 0 
VIOLA TE THE MINIMUM BEND RADIUS SPECIFICA TION FOR THE < 

u 
FIBER. ALL CABLES ENTERING A PA TCH PANEL OR SPLICE l/) 

ENCLOSURE SHALL BE PERMANENTL Y  LABELED WITH THE CABINET 
OR SPLICE ENCLOSURE TO WHICH THE CABLE IS ROUTED 
TO/FROM. A COLOR CODE CHART WITH FIBER ASSIGNMENTS ON 
THE PA TCH PANEL SHALL BE PROVIDED A T  EACH CABINET. FIBER 
ASSIGNMENTS SHALL BE AS SHOWN ON THE PLANS. 

P. THE INSERTION LOSS FOR COMPLETE CONNECTION TO THE ""' 
TERMINAL EQUIPMENT SHALL NOT EXCEED A MEAN OF 0. 75DB M co 

(MEAN FOR POPULA TION OF ALL CONNECTORS MOUNTED IN A ... (0 
0 C\1 

PANEL}. NO CONNECTOR LOSS ABOVE 1. 0 DB SHALL BE ...... 
I co 

PERMITTED. ... 
"" 0 
I z 

� 
<( c 
:I: c.. 
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Q. PA TCH CORDS SHALL BE INSTALLED BETWEEN TERMINA TED 
FIBERS AS DESIGNA TED IN THE PLANS. THE LENGTHS OF THE 
PA TCH CORDS SHALL BE SUCH AS TO PROVIDE NEA T ROUTING 
AND SECURING, WITHOUT DOUBLING BACK SO AS TO PREVENT 
MOVING OR SHIFTING OF THE CABLE PA TCH CABLES WITHIN THE 
CABINET HOUSING THE PA TCH PANEL SHALL BE NEA TL Y  ROUTED 
THROUGH THE PA TCH PANEL GROMMET OPENING AND TIED-BACK 
IN THE CABINET TO PREVENT MOVEMENT OR INTERFERENCE WITH 
THE OPERA TION OR MAINTENANCE OF OTHER EQUIPMENT. WHERE 
FIBER IS TERMINA TED IN A SPLICE ENCLOSURE WITHOUT BEING 
SPLICED THROUGH, THE END OF THE FIBER SHALL BE COA TED 
WITH A WA TERPROOF SEALANT AND COILED WITHIN THE 
ENCLOSURE OBSERVING THE MINIMUM BEND RADIUS 
REQUIREMENT FOR THE FIBER. 

2. 9 COPPER CABLES: 
A. SUBJECT TO COMPLIANCE WITH REQUIREMENT� A VAILABLE 8 MANUFACTURERS OFFERING PRODUCTS THA T MA Y BE 

INCORPORA TED IN THE WORK INCLUDE- BUT ARE NOT LIMITED TO 
BELDEN OR APPROVED EQUAL. 

B. CA TEGORY-6 CABLES SHALL HA VE FOUR, NO. 23 A WG, SOLID BARE 
COPPER, TWISTED PAIRS WITH OVERALL SHIELD AND DRAIN WIRE 
CONDUCTORS SHALL HA VE FEP INSULA TION. THE CABLE SHALL BE 
PLENUM RA TED. CABLES SHALL BE RJ-45 COMPA TIBLE. 

c. CONTROL ANALOG SIGNAL CABLE (4-20 MA) SHALL BE N0. 18 A WG 
TWISTED SHIELDED SINGLE PAIR TINNED COPPER STRANDED 
CONDUCTORS WITH TEFLON INSULA TION. THE PAIR SHALL HA VE 
A MINIMUM LA Y OF 2 INCHES PER TWIST. THE SHIELD SHALL BE 

0 ALUMINUM-POL YESTER WITH A NO. 20 A WG STRANDED TINNED 
r---

COPPER DRAIN WIRE AND AN OVERALL TEFLON JACKET RA TED A T  .,_ 
zo 300 VOL TS. COLOR CODE SHALL BE RED AND BLACK. z 
>-f--

D. CONTROL DISCRETE SIGNAL WIRE SHALL BE SOFT ORA WN COPPER 
2 CONFORMING TO ASTM STANDARD B-3. ALL WIRE SHALL BE o_ 

SINGLE CONDUCTOR TYPE UNLESS OTHERWISE INDICA TED. ALL 
I'-"' WIRE SHALL BE STRANDED IN ACCORDANCE WITH ASTM 
.,_ 

STANDARD B-8. INSTRUMENTA TION DISCRETE SIGNAL WIRE L[) 

S! SHALL BE A MINIMUM OF NO. 14 A WG. WIRING WITHIN THE 
;! PANELS SHALL BE A MINIMUM OF NO. 16 A WG. 
u (""' I '---

2. 10 HMI/PLC {HUMAN MACHINE INTERFACE/PROGRAMMABLE LOGIC r---N '--- CONTROLLER) SOFTWARE 9 
A. THE HUMAN MACHINE INTERFACE SOFTWARE IN THIS PROJECT 

c 
SHALL BE GE INTELUGENT PLA TFORMS PROFICY HMI/SCADA - !FIX 

ry VERSION 5. 8 OR APPROVED EQUAL. THE LISTING OF REQUIRED u 
CD LICENSING IS AS FOLLOWS; 
0 
n 1.  SER VERS: 1/0 SER VERS WITH UNLIMITED TAGS QUANTITY - 2 (/) 
w 2. WORKSTA TIONS: CLIENT LICENSING THA T SUPPORT u 
'Oj-

UNLIMITED TAGSQUANTITY - 3 rr I 

0 3. PLC RSLOGIX 5000 VERSION I 

,, 
0 

2. 11 GENERAL / "' u A. ALL COMPUTING EQUIPMENT LISTED IN THE SECTION BELOW ARE 
r� 
'� TO BE MANUFACTURED BY A 'TIER 1 ' MANUFACTURER THA T MA Y r--� INCLUDE HP, LENOVO OR DELL. E 
u 
/ 

8 0 
B. ALL COMPUTERS WITHIN THIS PROJECT ARE TO BE CONFIGURED r� 

;! USING WINDOWS BACKUP TO IMAGE THEIR SYSTEMS TO THE 'g 
:>-, 
/ 
0 
L 

2 
X 
Q) 
/ 
E 
E 
_c 
/ 
cr 
c 

� 

0 
3: 
s 
o_ 
/ 

NETWORK A TTACHED STORAGE DEVICE INCLUDED WITHIN THE 
PROJECT. 

2. 12 SERVER SPECIFICA TION (FOR MASTER AND BACKUP SCADA SERVERS) 

2. 13 

2. 14 

2. 15 

A.  CHASSIS WITH A MINIMUM CAPACITY FOR 8 - 3. 5" HOT-PLUG 
HARD DRIVES 

B. INTEL@ XEON@ ES-2643 3. 30GH� 1 0M CA CHE- B.OGT/S QP� 
TURBO, 4� 130� 1600MHZ BUS 16 GB RAM 

C. RAID CONTROLLER WITH A MINIMUM OF 512MB CACHE 
D. 4 - 1 TB 7.2K RPM SA TA 3GBPS 3. 5IN HOT-PLUG HARD DRIVES 

CONFIGURED RAID 10 
E. INTEL ETHERNET I350 DUAL-PORT 1 GBPS SER VER ADAPTER 
F. DUAL, HOT-PLUG, REDUNDANT POWER SUPPLIES, 495W EACH 

MINIMUM 
G. RACK MOUNT KIT FOR 4-POST RACKS 
H. DVD-ROM DRIVE- SA TA 
I. WINDOWS SER VER 2008 R2 SP1, STANDARD EDITION, X64 WITH 

10 CALS 

A. 

B. 
c. 
D. 

E. 

F. 

A. 

B. 
c. 
D. 
E. 

F. 

A. 
B. 
c. 

D. 
E. 
F. 
G. 
H. 

NETWORK A TTACHED STORAGE FOR BACKUP PURPOSES 

NAS APPLIANCE POWERED BY AN INTEL@ XEON ES-2403 1 . 8  GHZ 
QUAD CORE PROCESSOR, 8 GB MEMOR Y OR GREA TER. 
2 - 1 GBPS ETHERNET INTERFACE (MINIMUM) 
RAID CONTROLLER WITH A MINIMUM OF 512MB CACHE 
CHASSIS WITH A MINIMUM CAPACITY FOR 12 - 3. 5" HOT-PLUG 
HARD DRIVES 
8 - 2TB 7.2K RPM SA TA 3GBPS 3. SIN HOT-PLUG HARD DRIVES 
CONFIGURED RAID 10 
750 WA TTS, HOT PLUG REDUNDANT POWER SUPPL Y 

WORKSTA TION/VIEW NODE SPEC/FICA TION (2 REMOTES) 

INTEL@ CORE™ 15-4670 PROCESSOR (QUAD CORE- 3. 40GHZ 
TURBO, 6MB, WI HD GRAPHICS 4600) 
WINDOWS 7 PROFESSIONAL, MEDIA, 64-BIT, ENGLISH 
500GB 3. 5/NCH SA TA (7.200 RPM) HARD DRIVE 
8GB (2X4GB) 1600MHZ DDR3 MEMORY 
AMD RADEON ™ HD 8490, 1 GB DDR3, FH, 1 DP 1 DVI 
16X DVD+/-RW 
24 "LED MONITOR SUPPORTING 1 OBOP RESOLUTION 

LOCAL SCADA VIEW NODE SPEC/FICA TION 

GE WOL VERINE III OR ENGINEER APPROVED EQUAL 
PROCESSOR INTEL CORE I3 (4TH GEN) 4130 I 2.26 GHZ 
OS WINDOWS 7 PRO 64-BIT OR ANY ELSE THA T'S COMPUANT 
WITH CCTV SOFTWARE 
MEMOR Y 2 X 2 GB 
HARD DRIVE 64 GB SA TAA SOLID STA TE 
VIDEO CARD HD GRAPHICS 4400 
OPTICAL DRIVE NIA 
MONITOR 15" XGVA 1 024X768, 16.2 AMTFT LCD SPEC/FICA TION 
FOR CCTV OIT 

2. 16 GE WOL VERINE Ill OR ENGINEER APPROVED EQUAL 

A. PROCESSOR: INTEL CORE 13 (4TH GEN) 4130 I 2.26 GHZ 
B. OS WINDOWS 7 PRO 64-BIT OR ANY ELSE THA T'S COMPUANT 

WITH CCTV SOFTWARE 
C. MEMOR Y: 2 X 2 GB 

D. 
E. 

F. 
G. 

2. 17 

A. 

B. 

c. 

HARD DRIVE: 64 GB SA TAA SOLID STA TE 
VIDEO CARD: MOBILE GRAPHICS MEDIA ACCELERA TOR (GMA} 4500 
MHO 
OPTICAL DRIVE: NIA 
MONITOR: 15" XGVA 1024X768, 16.2 AMTFT LCD 

PAGING SOFTWARE 

THE CONTRACTOR SHALL PROVIDE, INSTALL AND CONFIGURE A 
PAGING SOFTWARE TO PAGE CRITICAL ALARMS TO SPECIFIC 
DEVICES AS SELECTED BY ODOT. 
THE PAGING SOFTWARE SHALL BE INSTALLED ON THE SCADA 
SERVERS 
THE PAGING SOFTWARE SHALL BE WIN91 1  BASIC 2014 OR 
ENGINEER APPROVED EQUAL 

PART 3 - COMMISSIONING 

3. 1 FA T (FACTOR Y ACCEPTANCE TEST) 

A. THE CONTRACTOR SHALL PROVIDE ALL LABOR, MA TERIALS, 
EQUIPMENT AS REQUIRED TO PERFORM FACTORY ACCEPTANCE 
TESTING. 

B. PROVIDE A DETAILED FACTORY ACCEPTANCE TEST 
PROCEDURES DOCUMENT THA T WILL INCLUDE BUT NO BE 
LIMITED TO: 

c. 

D. 

1 .  CONTROL AND MONITORING SYSTEM HARDWARE AND 
SOFTWARE 

2. COMPUTER HARDWARE AND SOFTWARE 

3. NETWORK HARDWARE AND MEDIA 

4. VIDEO SYSTEM AND RELA TED CONTROL ROOM 
DISPLA YS 

5. TRAFFIC CONTROL DEVICES 

THE CONTRACTOR SHALL SUBMIT INFORMA TION ON THE 
FACTORY TESTING FACILITY AND PROCEDURES TO VERIFY THA T 
TESTING SHALL FULFILL THE REQUIREMENTS AS SPECIFIED 
HEREIN. SUBMITTAL SHALL BE MADE A T  LEAST 30 CALENDAR 
DA YS IN ADVANCE OF ANY SCHEDULED TESTING AND SHALL 
INCLUDE DA TES OF SCHEDULED TESTS. 

FACTORY ACCEPTANCE TEST PROCEDURES DOCUMENT SHALL 
INCLUDE BUT NOT NECESSARIL Y BE LIMITED TO THE 
FOLLOWING: 

1 .  DETAILED DESCRIPTION OF THE EQUIPMENT TO BE 
INSTALLED AND TESTED A T  THE CONTRACTOR 
FACILITIES. 

2. DETAILED DESCRIPTION OF EA CH OF THE TESTS TO BE 
PERFORMED, STEP BY STEP AND ITS EXPECTED SYSTEM 
RESPONSE THIS SHALL INCLUDE BUT NOT BE LIMITED 
TO THE FOLLOWING: 

A. FIELD 110 VERIFICA TION 

B. 

c. 
D. 

E 

F. 

SIMULA TED SIGNALS 

REAL SIGNALS, 110, COMMUNICA TION, ETC. 

EXPECTED RESPONSES 

FIELD EQUIPMENT FAILURE SCENARIOS 

SYSTEM ALARMS 

I 
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A. 

G. PASS/FAIL CRITERIA 

3. THE FA T PROCEDURE SHALL MAKE REFERENCE TO ALL 
APPLICABLE MA TERIALS 

A. DETAILED DESIGN DRA WINGS 

B. SHOP DRA WINGS (APPROVED) 

C. PROCESS NARRA TIVES 

D. SOFTWARE PROGRAMMING REQUIREMENTS 

E. NETWORK CONFIGURA TION DOCUMENTS 

F. P&JDS 

4. NETWORK PERFORMANCE CRITERIA 

5. VIDEO SYSTEM PERFORMANCE CRITERIA 

6. TRAFFIC CONTROL DEVICES PERFORMANCE CRITERIA 

E. FACTOR Y TESTING FORMS FOR EACH OF THE SYSTEMS TO BE 
TESTED, FOR APPROVAL BY THE ENGINEER AND THE 
A UTHORITY. 

F. THE APPROVED FORMS SHALL BE USED FOR RECORDING THE 
TEST RESUL TS DURING THE PROCEDURE AND INCLUDE SPACES 
FOR ENGINEER, CONTRACTOR/INTEGRA TOR AND ODOT/ITS 
SIGN-OFF. 

1.  AN ORIGINAL FORM PLUS FOUR COPIES SHALL BE 
REQUIRED. THE FOUR COPIES MA Y BE IN DIGITAL 
FORMA T WITH DIGITAL SIGNA TURES. 

2. THE FORM SHALL BE SIGNED BY THE PROJECT 
MANAGER, WORKING FOR THE CONTRACTOR/CONTROL 
SYSTEM INTEGRA TOR. 

3.2 SA T (SAT ACCEPTANCE TEST}, 

THE CONTRACTOR SHALL SUBMIT INFORMA TION ON THE SITE 
ACCEPTANCE TESTING INCLUDING BUT NOT LIMITED TO 
SCHEDUL� TESTING PROCESS SEQUENCING, AND PROCEDURES 
TO VERIFY THA T TESTING SHALL FULFILL THE REQUIREMENTS AS 
SPECIFIED HEREIN. SUBMITTAL SHALL BE MADE A T  LEAST 30 
CALENDAR DA YS IN ADVANCE OF ANY SCHEDULED TESTING AND 
SHALL INCLUDE DA TES OF SCHEDULED TESTS. 

B. THE SA T PROCEDURES DOCUMENT SHALL CONTAINED A 
COMPREHENSIVE SCHEDULE. THE SA T SCHEDULE MUST BE 
CONGRUENT WITH THE PROJECT IMPLEMENTA TION SEQUENCING. 

C. THE SA T PROCEDURES DOCUMENT SHALL INCLUDE A 
CONTINGENCY PLAN BY WHICH THE CONTROL SYSTEM 
INTEGRA TOR SHALL DESCRIBE HOW THEY WILL MAINTAIN THE 
OPERA TIONAL STA TUS OF THE TUNNEL IN CASE OF FAILURE OF 
THE ONGOING TEST. THE CONTINGENCY PLAN SHALL CONSIDER 
GOING BACK TO THE PREVIOUS STA TE IN ORDER TO MAINTAIN 
THE CONTINUOUS OPERA TION OF THE TUNNEL. 

D. SITE ACCEPTANCE TEST PROCEDURES DOCUMENT SHALL INCLUDE 
BUT NOT BE LIMITED TO THE FOLLOWING: 

1 .  DETAILED DESCRIPTION OF THE EQUIPMENT TO BE INSTALLED 
AND TESTED 

2. DETAILED DESCRIPTION OF EACH OF THE TESTS TO BE 
PERFORMED, STEP BY STEP AND ITS EXPECTED SYSTEM 
RESPONSE. THIS SHALL INCLUDE BUT NOT LIMITED TO THE 
FOLLOWING: 
A. FIELD I/0 VERIFICA TION 
B. COMMUNICA TION, EXPECTED RESPONSES 
C. FIELD EQUIPMENT FAILURE SCENARIOS 
D. SYSTEM ALARMS 
E. PASS/FAIL CRITERIA 

3. THE SA T PROCEDURE SHALL MAKE REFERENCE TO ALL 
APPLICABLE MA TERIALS 
A. DETAILED DESIGN DRA WINGS 
B. SHOP DRA WINGS (APPROVED) 
C. PROCESS NARRA TIVES 
D. SOFTWARE PROGRAMMING REQUIREMENTS 
E. NETWORK CONFIGURA TION DOCUMENTS 

4. NETWORK PERFORMANCE CRITERIA 
5. VIDEO SYSTEM PERFORMANCE CRITERIA 
6. VOIP PHONES PERFORMANCE CRITERIA 
7. TRAFFIC CONTROL DEVICES PERFORMANCE CRITERIA 

E. SITE TESTING FORMS FOR EA CH OF THE SYSTEMS TO BE TESTED, 
FOR APPROVAL BY THE ENGINEER AND THE AUTHORITY. 

F. THE APPROVED FORMS SHALL BE USED FOR RECORDING THE TEST 
RESUL TS DURING THE PROCEDURE AND INCLUDE SPACES FOR 
ENGINEER, CONTRACTOR/INTEGRA TOR AND ODOT/ITS SIGN-OFF. 

G. AN ORIGINAL FORM PLUS FOUR COPIES SHALL BE REQUIRED. THE 
FOUR COPIES MA Y BE IN DIGITAL FORMA T WITH DIGITAL 
SIGNA TURES. 

H. THE FORM SHALL BE SIGNED BY THE PROJECT MANAGER, 
WORKING FOR THE CONTRACTOR/CONTROL SYSTEM INTEGRA TOR. 

PART 4 - MEASUREMENT AND PA YMENT 

4. 1 MEASUREMENT: 
A.  NO MEASUREMENT SHALL BE MADE OF THE WORK OF THIS 

SECTION. 

4.2 PA YMENT 
A.  PA YMENT FOR ITEM 633 - CONTROLLER, MISC. : COMMUNICA TION 

MEDIUM (FIBER OPTIC CABL� FIBER PA TCH CABLES, CA T6 AND 
ACCESSORIES, FIBER TESTING) SHALL BE MADE A T  THE LUMP SUM 
CONTRA CT PRIC� INCLUDING BUT NOT LIMITED TO ALL WOR� 
LABOR, EQUIPMEN0 AND MA TERIALS NECESSARY TO COMPLETE 
THE WORK. 

B. PA YMENT FOR ITEM 633 - CONTROLLER, MISC. : MAIN NETWORK 
CABINET INCLUDING NETWORK HARDWARE AND SOFTWAR0 
LOCAL HMI, SER VERS HARDWARE AND SOFTWAR0 SUPPL Y 
INTALLA TION SHALL BE MADE A T  THE LUMP SUM CONTRACT PRIC0 
INCLUDING BUT NOT LIMITED TO ALL WOR� LABOR, EQUIPMEN0 
AND MA TERIALS TO COMPLETE THE WORK 

c. 

D. 

E. 

F. 

G. 

H. 

PA YMENT FOR ITEM 633 - CONTROLLER, MISC. : MAIN PLC 
CABINET INCLUDING HARDWARE AND SOFTWAR0 SUPPL Y AND 
INTALLA TION SHALL BE MADE A T  THE LUMP SUM CONTRACT PRIC0 
INCLUDING BUT NOT LIMITED TO ALL WOR� LABOR, EQUIPMEN0 
AND MA TERIALS TO COMPLETE THE WORK 

PA YMENT FOR ITEM 633 - CONTROLLER, MISC. : SOUTH PORTAL 
COMM. RACK INCLUDING HARDWARE AND SOFTWARE, SUPPL Y 
AND INTALLA TION SHALL BE MADE A T  THE LUMP SUM CONTRACT 
PRIC� INCLUDING BUT NOT LIMITED TO ALL WORK, LABOR, 
EQUIPMEN0 AND MA TERIALS TO COMPLETE THE WORK 

PA YMENT FOR ITEM 633 - CONTROLLER, MISC. : NORTH PORTAL 
COMM. RACK HARDWARE AND SOFTWAR� SUPPL Y AND 
INTALLA TION SHALL BE MADE A T  THE LUMP SUM CONTRACT PRIC0 
INCLUDING BUT NOT LIMITED TO ALL WOR� LABOR, EQUIPMEN0 
AND MA TERIALS TO COMPLETE THE WORK 

PA YMENT FOR ITEM 633 - CONTROLLER, MISC. : SCADA 
PROGRAMMING AND CONFIGURA TION PLC/HMI (PROGRAMMABLE 
LOGIC CONTROLLER AND HUMAN MACHINE INTERFACE) 
PROGRAMMING AND CONFIGURA TION, INCLUDING SCADA 
SERVER� HISTORIAN, PA GING SOFTWARE AND NAS SHALL BE 
MADE A T  THE LUMP SUM CONTRACT PRIC� INCLUDING BUT NOT 
LIMITED TO ALL WORK, LABOR, EQUIPMEN0 AND MA TERIALS TO 
COMPLETE THE WORK 

PA YMENT FOR ITEM 633 - CONTROLLER, MISC. : DOCUMENTA TION 
SUBMITTALS (SHOP DRA WINGS, CUT SHEETS, AS BUlL T RECORD 
DRA WINGS, USER MANUALS, OPERA TIONS MANUAL) AND 
TRAINING SHALL BE MADE A T  THE LUMP SUM CONTRACT PRIC� 
INCLUDING BUT NOT LIMITED TO ALL WOR� LABOR, EQUIPMEN0 
AND MA TERIALS TO COMPLETE THE WORK 

PA YMENT FOR ITEM 633 - CONTROLLER, MISC. : HMI/PLC (HUMAN 
MACHINE INTERFACE/PROGRAMMABLE LOGIC CONTROLLER) 
TESTING AND COMMISSIONING, INCLUDING FACTOR Y 
ACCEPTANCE TEST (FA T), SITE A CCEPTANCE TEST (SA T) AND 
FINAL COMMISSIONING. SHALL BE MADE A T  THE LUMP SUM 
CONTRACT PRIC� INCLUDING BUT NOT LIMITED TO ALL WOR� 
LABOR, EQUIPMEN0 AND MA TERIALS NECESSAR Y  TO COMPLETE 
THE WORK. 
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,.,w, u ,...., ..,  NARRA TIVE 
(fUNCTIONAL DESCRIPTION) 

PAR T  1 - BACKGROUND 

.4S PAR T  OF THE L YTLE TUNNEL REHABILITA TION PROJECT, A NEW SCAD A 
(SUPERVISORY, CONTROL AND DA TA A CQUISITION) SYSTEM WILL BE 
DEPLOYED TO MONITOR CONTROL AND COLLECT DA TA RE� TED TO THE 
TUNNEL VENTI� TION SYSTEM {TVS)/ CARBON MONOXIDE {CO) MONITORINGr 
LINEAR HEA T DETECTION, FACILITY FIRE A�RM, ANCIL�R Y  SYSTE� AND 
PERFORM THE TUNNEL SUR VEIL� NCE THROUGH THE NEW CLOSED CIRCUIT 
TELEVISION {CCTV) SYSTEM. 

THIS PROCESS NARRA TIVE PRESENTS THE GUIDELINES FOR PROGRAMMING 
THE SCADA SYSTEM. AS THUS, IT TAKES AS A BASE THE FUNT!ONALITY 
SCENARIOS CONTAINED IN THE MECHANICAL P�NS AS PART OF THE SCOPE 
OF WORK THE CONTRACTOR SHALL REVIEW AND MARK£ UP A CCORDINLGY. AN 
UPDA TED PROCESS NARRA TIVE SHALL BE SUBMITTED AS PART OF THE FA T 
AND SA T DOCUMENTA TION. 

PART 2 PROCESS NARRA ITVE 

2.01 GENERAL 
THE CO LEVEL IN THE TUNNELS ARE MONITORED BY CO DETECTORS LOCA TED 
A T  SEVERAL POINTS WITHIN THE TUNNEL AS WELL AS INSIDE THE FACILITY. 
THE CO LEVEL IS USED BY THE PROGRAMMABLE LOGIC CONTROLLER {PLC} TO 
AUTOMA TICALL Y START AND STOP THE FANS A CCORDING TO PRE-
ESTABLISHED SETPOINTS. FURTHERMORE, FIRE IS DETECTED AND LOCA TED 
BY THE LINEAR HEA T DETECTORSr WITHIN THE TUNNELS, WHICH 
COMMUNICA TE WITH THE PLC TO TRIGGER AN A�RM IN THE HMir A CTIVA TE 
THE TUNNEL VENTI� TION FANS AND ALSO TRIGGER THE TUNNEL CLOSURE 
PROCEDURE. OTHER STA TUSES AND A�RMS RE� TED TO THE SWITCHGEAR, 
AND OTHER ANCILLAR Y EQUIPMENT ARE A LSO MONITORED BY THE SCADA 
SYSTEM. 

2. 02 EQUIPMENT SUMMAR Y 

THE TUNNEL INCLUDES Tl-iE FOLLOWING EQUIPMENT: 

A.  THREE FANS. TWO SPEED FANS (500/250 HP; WITH 
FORWARD/REVERSE OPTION) WITH THEIR CORRESPONDING 
SWITCHGEAR AND SOFT STARTERS 

B. THREE TUNNEL ISO� TION DAMPERS 
c. THREE FAN ISO� TION DAMPERS 
D. EIGHT CARBON MONOXIDE DETECTORS 
E. THREE LINEAR HEA T DETECTORS 
F. PLC HARDWARE/SOFTWA RE 
G. HMI/SERVERS 
H. HMI/CCTV 
L COMMUNICA TION AND NETWORK HARDWARE 

2. 03 GENERAL PROCESS CONTROL STRA TEGY 

A .  TUNNEL VENTILA TION SYSTEM 

1.  THE TUNNEL VENTILA TION FANS A RE AUTOMATICALL Y STARTED 
AND STOPPED BASED ON CO LEVEL START AND STOP 
SETPOINTS AND BASED ON FIRE DETECTION. 

2. 04 CARBON MONOXIDE SYSTEM 

A .  GENERAL 

1.  NEW, SELF-CONTAINED ELECTRONIC CARBON MONOXIDE 
DETECTORS WILL CONTINUOUSL Y SAMPLE THE AIR PRESENT IN 
THE SPACE SURROUNDING THE DETECTOR AND WILL PRODUCE 
A CONTINUOUS ANALOG 4-20 MA ELECTRICAL SIGNAL 

PROPORTIONAL TO THE CO CONCENTRA TION IN THE AIR. THIS 
ANALOG SIGNAL WILL BE RECEIVED, INTERPRETED AND 
�OCESSED BYA REDUNDANT �NTI� ITON �C 

2. TWO DETECTORS WILL BE MOUNTED IN EACH TUNNEL AND 
WILL BE LOCA TED NEAR THE SAMPLE POINTS FOR THE 
EXISTING CO MONITORING SYSTE� A T  POINTS 
APPROXIMA TEL Y ONE- THIRD AND TWO - THIRDS OF THE 
DISTANCES THROUGH THE TUNNELS. THE DETECTORS WILL BE 
EQUIPPED WITH RAIN GUARDS AROUND THE CELLS AND WILL 
BE INSTALLED SO THA T THEY WILL BE PROTECTED FROM 
DIRECT IMPINGEMENT OF WA TER FROM A WA TER HOSE. IN 
ADDITION TO THE SIX DETECTORS IN THE TUNNEL, ONE WILL 
BE INSTALLED IN THE TUNNEL VENTI� TION PLENUM IN THE 
EXISTING TUNNEL VENTI� TION FACILITY AND ONE IN NEW 
ELECTRICAL ROOM. THE DETECTORS SHALL BE SELF-
CALIBRA TING TYPE. 

B. CARBON MONOXIDE MONITORING AND CONTROL FUNCTIONS ARE 
THREEFOLD: 

1 .  TO PRO VIDE CONTINUOUS VISUAL INDICA TIONS OF THE CO 
LEVEL {IN PAR TS PER MILLION {PPM} A T  EACH OF THE 
MONITORING LOCA TIONS. 

2. TO A UTOMA TICALL Y START AND RUN THE TUNNEL VENTI� TION 
FANS {AS APPROPRIA TE} WHEN THE SETPOINT 
CONCENTRA TION IS EXCEEDED. 

3. TO INITIA TE AN A�RM WHENEVER ANY DETECTOR READS A 
HIGH CO LEVEL FOR LONGER THAN AN ALLOWABLE TIME 
PERIOD. 

2. 05 TUNNEL VENTI� TION SYSTEM 

A .  GENERAL 

1. UNDER NORMAL CONDITIONS, THE THREE SETS OF TUNNEL 
ISO� TION DAMPERS WILL BE IN A CLOSED POSITION, THE 
THREE SETS OF FAN ISO� TION DAMPERS WILL BE IN A 
CLOSED POSITION, AND THE THREE FANS WILL BE STOPPED. 

2. THE NEW TUNNEL VENTI� TION SYSTEM WILL OPERA TE USING 
THE THREE NEW TUNNEL VENIT� TION FANS. EACH FAN WILL 
BE STARTED A ND RUN BY A COMBINA TION OF SOLID STA TE 
SOFT STARTERS AND ELECTROMECHANICAL CONTA CTORS. THE 
O VERALL SYSTEM OPERA TION WILL BE CONTROLLED BY A NEW, 
REDUNDANT PLC SYSTEM TO BE INSTALLED IN THE NEW 
SWITCHGEAR LINEUP. THIS PLC WILL CONTINUOUSL Y MONITOR 
THE FOLLOWING CRITICAL INPUTS TO DETERMINE SYSTEM 
OPERA TIONS: 

a. CO LEVEL IN I.R. - 71 SOUTHBOUND TUNNEL 
b. CO LEVEL IN I. R. - 71 SB RAMP E TUNNEL TO THIRD 

STREET 
c. CO LEVEL IN L R. - 71 NORTHBOUND TUNNEL 
d. FIRE A�RM STA TUS IN L R. -71 SOUTHBOUND TUNNEL 
e. FIRE A�RM STATUS IN I. R. -11 SB RAMP E TUNNEL TO 

THIRD STREET 
f. FIRE A�RM STA TUS IN I. R. -71 NORTHBOUND TUNNEL 

B. SYSTEM OPERA TION BASED ON CARBON MONOXIDE LEVEL 

1 .  THE PLC WILL RECEIVE A CONTINUOUS 4-20MA INPUT SIGNAL 
FROM EACH CARBON MONOXIDE DETECTOR, REPRESENTING 
THE HIGHEST MEASURED VALUE FOR A GIVEN TUNNEL ONCE 
THE PLC HAS RECEIVED A VALUE IN EXCESS OF THE SYSTEM 

0 ....J . 10 <[ >-z ;;r:  l"l 
O"" ;;;: o n_  """ 
o o  O z  :I: :::0...: 0 

ON' THRESHOLD VAL UE, THE PLC SHALL SEND OUTPUT SIGNALS 1-iil • tiG:ig� 
TO THE FOLLOWING DEVICES: :::;;dNj ���� 

AN A CTUA TOR 'OPEN' SIGNAL TO THE APPROPRIA TE 
<0:::>....1 a. :z::SQV>u 

TUNNEL ISO� TION DAMPER ACTUA TOR FOR THE TUNNEL I IN A�RM 
b. AN A CTUA TOR 'OPEN/ SIGNAL TO THE APPROPRIA TE FAN 

ISO� TION DAMPER ACTUA TOR FOR THE FAN MOTOR {'X') ..,. 
TO BE USED w :::::: 
THE CONTROL LOGIC WILL VERIFY THA T BOTH DAMPERS 

f-- (1) 
c. <( �  co 

o "'- r-
ARE OPENED BEFORE SENDING THE RUN COMMAND TO 

co L!) 0 CD 
THE FAN 0 

D � 
d. FAN MOTOR RUN SIGNAL (TO STARTER CONTROL 'X') TO 

w S: I.J... 
RUN THE MOTOR EITHER ON LOW OR HIGH SPEED, �et: 
SUBJECT TO THE FIELD CONDITION. 

2. THE FAN MOTOR WILL START BASED ON THE SCENARIOS z � S: _J 
CONTAINED IN SHEET 391. THE PLC WILL CONTINUE TO � 0:: I-
OPERA TE THE FAN WHILE CONTINUOUSL Y MONITORING THE 4-
20 MA SIGNAL FROM THE CARBON MONOXIDE DETECTORS. IF D w 
THE CARBON MONOXIDE CONCENTRA TION BEGINS TO 

Z N Vl � u  ::.::: 
DECA Y/REDUCE, THE MOTOR SPEED WILL REMAIN CONSTANT 
UNTIL THE LEVEL HAS DROPPED BELOW THE MINIMUM 
THRESHOLD LEVEL FOR A MINIMUM TIME (15 MINUTES). IF THE 
CARBON MONOXIDE CONCENTRA TION REMAINS CONSTANT OR � 

CONTINUES TO RISE, ADDITIONAL FANS WILL START AS LL 
0 

INDICA TED IN SHEET 391. FANS WILL CONTINUE TO RUN UNTIL -
A REDUCTION IN CARBON MONOXIDE CONCENTRA TION IS I-
DETECTED. IF THE FAN IS OPERA TING A T  LOW SPEED AND w 

w 

CARBON MONOXIDE CONCENTRA TIONS CONTINUE TO RISE OR :I: 
t/) 

REMAIN CONSTANT, A SECOND FAN MOTOR WILL START A T  I ::.::: 
LOW SPEED. BOTH FANS WILL CONTINUE TO RUN A T  LOW w 

et: <( 
SPEED UNTIL CARBON MONOXIDE CONCENTRA TIONS BEGIN TO > D... 

REDUCE. THIS CONTINUOUS MONITOR/ ADJUST PROCEDURE j:: w 
<( ..,. _J 1"1 1--

WILL CONTINUE WITH ADDITIONAL FANS COMING ON AS � � >-� ? _J 
NECESSARY UNTIL THE CARBON MONOXIDE LEVELS HA VE BEEN <( � 8]  z 
SUFFICIENTL Y  REDUCED. THE FANS WILL RUN A T  EITHER LOW _J � 0 <( Z 
SPEED OR HIGH SPEED. 0 :::c ::::l 

� • _J I- o w z Z 
3. OPERA TING FANS A T  DIFFERENT SPEEDS IS A VOIDED B Y  z z 

0 W ::::l 
INTERLOCKS INSTALLED IN THE PLC. (.) (.!) I-

8 w  t/) Ct: _j  
t/) [!] I-

4. FOLLOWING A RETURN TO NORMAL/ SUSTAINED CARBON w >-

(.) _J 
MONOXIDE CONCENTRA TIONS, THE OVERALL OPERA TION 0 r= 
SYSTEM WILL RETURN TO ITS DORMANT STA TE. � ...!... a.. 

I 
5. IN THE EXTREME CASE OF A HIGH CONCENTRA TION OF THE CO/ <( 

THE VENTI� TION PLC SHALL RUN ALL 3 FANS A T  HIGH SPEED c 
<( 

AND THE PORTAL PLC SHALL TRIGGER A TUNNEL CL OSURE (.) 
t/) 

PROCEDURE. 

c. SYSTEM OPERA TION BASED ON FIRE A�RM STA TUS 

1. THE PLC WILL RECEIVE A SIGNAL FROM THE LINEAR HEA T 
DETECTOR CONTROL PANEL, WHICH WILL CONTINUOUSL Y 

� 
MONITOR EACI-f TUNNEL ONCE THE PLC HAS RECEIVED A (I) co 
SIGNAL IDENTIFYING A FIRE ALARM CONDITION IN ONE OF THE ... co C\1 
THREE TUNNELS/ THE PLC SHALL SEND OUTPUT SIGNALS TO 0 ...... 

I co 
THE FOLLOWING DEVICES: ... 0 .... 
a. FAN MOTOR RUN SIGNAL I z 
b. AN A CTUA TOR 'OPEN' SIGNAL TO THE APPROPRIA TE :i 

<C c 
TUNNEL ISO� TION DAMPER A CTUA TOR FOR THE TUNNEL J: a. 
IN A�RM 

c. AN A CTUA TOR 'OPEN/ SIGNAL TO THE ALL THREE FAN 
ISO� TION DAMPER ACTUA TORS FOR THE FAN MOTORS 26129E 
TO BE USED @ 5 
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3. 

d. THE PORTAL PLC WILL TRIGGER A TUNNEL CLOSURE 
PROCEDURE 

THE FAN MOTOR WILL START ON HIGH SPEED BASED ON THE 
SCENARIOS CONTAINED IN SHEET 391. THE PLC WILL 
CONTINUE TO RUN THE FANS A T  HIGH SPEED UNTIL THE 
LINEAR HEA T DETECTOR PANEL IS MANUALL Y RESET OR THE 
OPERA TION OF THE FANS ARE MANUALL Y OVERRIDDEN USING 
THE ON-SITE HUMAN MACHINE INTERFACE (HMI) OR THE 
REMOTE HMI A T  THE CITY OF CINCINNA TI DISPA TCH CENTER 
HMI AND THE DISTRICT 8 OFFICE HMI IN LEBANON, OHIO. 

IF THERE IS A FIRE IN ONE OF THE TUNNELS, ALL 3 FANS WILL 
SUPPL Y/EXHAUST AIR TO THA T PAR TICULAR TUNNEL IFA 
SIMULTANEOUS FIRE OCCURS IN ANOTHER TUNNEL THE TVS 
WILL NOT SUPPL Y/EXHAUST AIR TO THE LA TTER TUNNEL IN 
EMERGENCY. FURTHERMORE; IF THE TVS IS OPERA TING DUE TO 
AN EMERGENCY CONDITION IT WILL NOT RESPOND TO ANY 
OTHER INCIDENT; LIKE CO ALARMS FOR INSTANCE. 

D. MANUAL SYSTEM OPERA TION VIA THE HMI SYSTEM 

1 .  THE FANS ARE CAPABLE OF BEING CONTROLLED ONSITE 

2. 

3. 

4. 

5. 

A UTOMA TICALL Y OR MANUALL Y, OR REMOTEL Y VIA THE NEW 
HMI TO BE INSTALLED AS PART OF THIS PROJECT. 

LOCAL ONSITE OPERA TION WILL REQUIRE THE USER TO 
CHANGE THE A UTO-LOCAL SELECTOR SWITCH ON THE MOTOR 
CONTROLLER TO LOCAL CONTROLS. THIS WILL BYPASS THE 
PLC CONTROL AND WILL ALLOW THE USER TO START AND STOP 
THE FANS IN ANY DIRECTION A T  ANY OF THE TWO SPEEDS 
A VAILABLE. A STA TUS INDICA TION WILL BE SHOWN ON THE 
HMI A T  THE SITE AS WELL AS ON VARIOUS MONITORING 
POINTS ON THE SCADA SYSTEM. 

A UTOMA TIC ON SITE OR REMOTE OFFSITE OPERA TION WILL 
REQUIRE THE USER TO CHANGE THE A UTO-LOCAL SELECTOR 
SWITCH ON THE MOTOR CONTROLLER TO "REMOTE'/ CONTROL 
THIS ALLOWS THE MOTOR TO OPERA TE USING INPUT DA TA 
FROM THE PLC AND USER DIRECTED A CTION FROM THE HML 
THIS WILL BE THE PREFERRED METHOD FOR OPERA TING THE 
VENTILA TION SYSTEM. IN A UTOMA TIC, THE SYSTEM WILL BE 
FULL Y A VAILABLE FOR MONITORING AND CONTROL PURPOSES 
A T  THE TUNNEL VENTILA TION FACILITY (LOCAL HMI)/ THE CITY 
OF CINCINNA TI DISPA TCH CENTER HMI AND THE DISTRICT 8 
OFFICE HMI IN LEBANON/ OHIO. 

WHEN ANY ALARM CONDITION IS DETECTED B Y  THE PLC THE 
INFORMA TION WILL BE TRANSMITTED TO THE HMI. THE 
COMPUTER WILL THEN COMMUNICA TE VIA THE ITS FIBER OPTIC 
NETWORK RUN BETWEEN THE ITS CABINET A T  THE SOUTHERN 
PORTAL OF THE TUNNELS. INFORMA TION WILL BE SENT 
SIMULTANEOUSL Y TO THE TUNNEL VENTILA TION FACILITY 
(LOCAL HMI), THE CITY OF CINCINNA TI DISPA TCH CENTER HMI 
AND THE DISTRICT 8 OFFICE HMI IN LEBANON, OHIO . .  A 
VIRTUAL PRIVA TE NETWORK WILL BE USED A T  BOTH THE 
TUNNEL VENTILA TION FACILITY AND THE TWO REMOTE HMI 
STA TIONS. 

WHEN THE ALARM CONDITION HAS CLEARED, ANOTHER 
MESSAGE WILL BE LOGGED TO SHOW WHEN THE ALARM 
CONDITION RETURNED TO NORMAL 

PART 3 - SC4DA PROGRAMMING REQUIREMENTS 

3. 01 VENTILA TION CONTROL STRA TEGY 

REFER TO THE TYPICAL P&ID 071_0134CES335 AND 
071_0134CES336}, PLUS THE ASSOCIA TED ELECTRICAL AND MECHANICAL 
DRA WINGS. 

A .  NORMAL A UTOMA TIC CO LEVEL CONTROL 
1.  THE VENTILA TION CONTROL LOGIC FOR THIS TUNNEL IS BASED 

ON LEVEL CONTROL OF CO AND FIRE DETECTION AND 
CONTROL BASED ON THE CO LEVEL READING AND OPERA TOR 
LEVEL SET POINT� THE PLC PROGRAMMED LOGIC CONTROLS 
THE OPERA TION OF FAN(S). 

2. THE FOLLOWING SCADA SETPOINTS A RE A VAILABLE FROM THE 
HMI TO CONTROL THE FAN DUTIES 

TABLE 1 :  VENTILA TION FAN DUTY SETPOINTS 

3. WHEN IN A UTO AL TERNA TION MODE; THE FANS ARE 
A UTOMA TICALL Y AL TERNA TED ON A CYCLE-BY-CYCLE BASIS SO 
AS TO EQUALIZE FAN USAGE BASED ON A DUTY TABLE 
PROGRAM IN THE PLC. THE PLC MONITORS THE FOLLOWING TO 
DETERMINE THE A VAILABILITY AND SELECTION OF THE DUTY 
FAN: 
a. FAN A UTO SELECTOR SWITCH POSITION 
b. FAN STA TUS CONTA CT (RUNNING OR OFF} 
c. FAN FAUL T CONTACT 

4. TABLE 2 INDICA TES THE LEVEL SETPOINTS THA T WILL BE 
TRANSFERRED FROM THE SCADA COMPUTER TO THE PLC. 

TABLE 2: VENTILA TION FAN LEVEL AND SPEED SETPOINTS 

25-100 (CO PPM) 

DUTY 2 STAR T HIGH 100-120 (CO PPM) 100 (WITH MIN. 15 S TIME 
SPEED DELA Y AFTER DUTY 1 

DUTY 3 STAR T HIGH 100-120 (CO PPM) 100 (WITH MIN. 15 S TIME 
SPEED DELA Y AFTER DUTY 2 
DUTY 1 STOP HIGH 25-100 (CO PPM) BD 
SPEED 

DUTY 2 STOP HIGH 25-100 (CO PPM) 
SPEED 

5. THE DUTY START AND STOP LEVEL SETPOINTS ARE CHECKED 
TO ENSURE THE FOLLOWING CONDITIONS ARE MET.· 

TABLE 3: A UTO CONTROL SETPOINT ERROR CHECK 

TESTCOWDITION ==Qg���J 

SETPOINT ENTRY 
ERROR 
SETPOINT ENTRY 
ERROR 

6. SETPOINTS A RE A CCEPTED FROM THE HMI VIA AN UPDA TE 
BUTTON ON THE SCADA SCREEN. THE UPDA TE BUTTON IS 
INDEPENDENT FOR EACH THE TUNNEL VENTILA TION FAN. THE 
PLC WILL CHECK THE OPERA TOR ENTERED SETPOINTS TO 
ENSURE THA T TWO OR MORE FANS ARE NOT SET TO THE SAME 
DUTY POSITION. IF AN ERROR OCCURS WITH THE OPERA TOR 
ENTERED START AND STOP LEVE� THE EXISTING START AND 
STOP SETPOINTS ARE RETAINED AND AN ERROR MESSAGE IS 
DISPLA YEO ON THE SETPOINT ENTRY SCREEN. 

B. ON RISING CO LEVEL 

1.  IF THE CO LEVEL RISES IN ANY OF THE TUNNELS TO THE DUTY 
1 START SETPOINT; DUTY FAN 1 IS REQUESTED TO START A T  
ITS CORRESPONDING SPEED SETPOINT. 

2. 

3. 

4. 

5. 

SHOULD CO LEVEL CONTINUES TO RISE TO THE DUTY 2 START 
LEVEL SETPOINT; DUTY 2 FAN IS REQUESTED TO START AT ITS 
CORRESPONDING SPEED SETPOINT. 

SHOULD CO LEVEL CONTINUE TO RISE TO THE DUTY 3 START 
LEVEL SETPOINT, DUTY 3 FAN IS TO START A T  ITS 
CORRESPONDING SPEED SETPOINT. 

IF THE CARBON MONOXIDE LEVEL (CO) RISES TO THE HIGH 
LEVEL "CRITICAL LEVEL " (100 PPM DEFA UL T}, EVEN THOUGH 
THE FANS ARE RUNNING A T  LOW SPEED, THE PLC SHALL ISSUE 
A STOP COMMAND TO STOP ALL RUNNING FANS. ONCE THE 
FANS COME TO A COMPLETE STOP THE PLC WILL RE-START THE 
FANS SEQUENTIALL Y (DUTY 1., DUTY 2, DUTY 3) A T  HIGH 
SPEED. THE FANS DO NOT START A T  THE SAME TIME. THERE 
WILL BE A PROGRAMMABLE TIME DELA Y (MINIMUM 15 
SECONDS) BETWEEN EACH OF THE DUTY MOTOR STARTS. 

IF THE CO LEVEL CONTINUES TO RISE AND REA CHES 120 PM 
(SETPOINT} THE TVS WILL CONTINUE RUNNING AND THE 
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TUNNEL CLOSURE PROCEDURE WILL BE TRIGGERED BY THE 
CORRESPONDING PORTAL PLC 

C ON FALLING CO LEVEL 
1 .  ONCE THE SYSTEM HAS DETECTED THA T THE LEVEL OF CARBON 

MONOXIDE HAS BEEN REDUCED BELOW THE DUTY 3 STOP 
LEVEL SETPOINT, THE DUTY 3 FAN IS REQUESTED TO STOP 
(PROVIDED IT WAS OPERA TING). IF THE LEVEL CONTINUES TO 
FALL BELOW THE DUTY 2 STOP LEVEL SETPOINT, THE DUTY 2 
FAN IS REQUESTED TO STOP (PROVIDED IT WAS OPERA TING). 
IF THE LEVEL CONTINUES TO FALL BELOW THE DUTY 1 STOP 
LEVEL SETPOINT, THE DUTY 1 FAN IS REQUESTED TO STOP. 
DUTY STOP SETPOINTS CAN EITHER BE SET TO STOP A T  
SEPARA TE LEVELS OR A T  THE SAME LEVEL THE SETTINGS ARE 
TO BE DETERMINED DURING COMMISSIONING. 

D. ON EMERGENCY OPERA TIONS 
1 .  ON EMERGENCY OPERA TIONS THE PLC WILL START THE FANS 

AS PER THE TUNNEL EMERGENCY OPERA TIONS MODES TABLE IN 
SHEET 391. 

2. THE PORTAL PLC WILL TRIGGER THE TUNNEL CLOSURE 
PROCEDURE, BY TURNING ON THE CLOSURE SIGN, FLASHERS 
AND EVA CUA llON ROUTE INDICA TION. 

3. THE PLC DOES NOT TURN OFF THE FANS NOR ENABLE THE 
TUNNEL TRAFFIC. THIS ACTION IS TO BE PERFORMED BY 
OPERA TIONS BY EITHER USING REMOTE-MODE SCADA/MANUAL 
FROM THE HMI OR LOCALL Y A T  THE MCC IN THE NEW 
ELECTRICAL ROOM. 

3. 02 FAILURE RESPONSES 
1.  IF THE CO DETECTOR LOSS OF SIGNAL ALARM BECOMES 

A CTIVA TED; THE PLC WILL NOT A TTEMPT TO START OR STOP 
ANY FANS; AS THE ACTUAL CO LEVEL IS UNKNOWN. 

2. IF THERE IS A COMMUNICA TION FAILURE FROM PLC TO THE 
HML THE TUNNEL FACILITY WILL CONTINUE TO OPERA TE 
A UTOMA llCALL Y BASED ON THE CURRENT SETPOINTS. 

3. 03 PROCESS INTERLOCKS 
A.  SAFETY INTERLOCKS A RE HARDWIRED. TO ENSURE SAFE OPERA TION 

OF THE FACILITY BOTH ELECTRICAL AND PLC PROGRAMMED 
INTERLOCKS ARE INCORPORA TED INTO THE DESIGN. TABLE 4 
PROVIDES DETAILS ON THE STANDARD PROCESS INTERLOCKS AND 
PLC PROGRAMMED RESPONSES. 

TABLE 4: PROCESS INTERLOCKS AND RESPONSES 

DUTY 1 FAN NOT IN A UTO 
(FAN FIELD SELECTOR 
SWITCH IS IN THE LOCAL 
POSITION 

CO SENSOR FAUL T 

A UTO TRANSFER TO NEXT DUTY FAN, 
OR STAND BY FAN 

DOES NOT A TTEMPT TO START OR STOP 
FANS. CONTINUE TO DISPLA Y THE 
ANALOG VALUE ON THE HMI GRAPHICS. 

3.04 

A.  

B. 

3.05 
A.  

B. 

c 

3.06 
A.  

B. 

c. 

FAILURE OF FANS AND ISOLA TION DAMPERS 

FANS FAILURES 
1. IF THE CONTROL SYSTEM DETECTS THA T MUL llPLE FANS HA VE 

FAILED, AN ALARM WILL BE GENERA TED ON THE HMI THA T 
REQUIRES IMMEDIA TE A TTENTION BY THE OPERA TOR. STAFF 
SHOULD A TTEMPT TO GET TO THE FACILITY IMMEDIA TEL Y AND 
A TTEMPT TO STA R T  THE FANS USING THE MANUAL CONTROLS. 

ISOLA TION DAMPERS 
1 .  IF THE CONTROL SYSTEM DETECTS THA T MUL llPLE FANS HA VE 

FAILED; AND ALARM WILL BE GENERA TED ON THE HMI THA T 
REQUIRES IMMEDIA TE A TTENTION BY THE OPERA TOR. STAFF 
SHOULD A TTEMPT TO GET TO THE FACILITY IMMEDIA TEL Y AND 
A TTEMPT TO START THE FANS USING THE MANUAL CONTROLS. 

INDIVIDUAL FAN CONTROL 
CONTROL MODES 

1 .  EACH FAN HAS A TWO (2) POSillON SELECTOR SWITCH 
ALLOWING THE FAN TO BE CONTROLLED LOCALL Y OR 
REMOTEL Y. 

(LOCAL MODE) 
1 .  WHEN THE DEVICE IS IN LOCAL MODE THE INDICA nON ON THE 

SCADA SYSTEM IS "LOCAL '� WHEN A FAN IS IN LOCAL THE PLC 
SOFTWARE WILL NOT START THE FAN, AND THE FAN IS 
STARTED AND STOPPED THROUGH THE USE OF THE START AND 
STOP PUSH BUTTONS LOCA TED A T  THE MOTOR CONTROL 
CENTER (MCC). THE SPEED AND DIRECTION A T  WHICH THE 
FAN OPERA TES CAN BE ALSO SELECTED LOCALL Y A T  THE MCC 

2. IT SHOULD BE NOTED THA T THE FAN WILL NOT STOP 
A UTOMA TICALL Y WHEN THE CO LEVEL IN THE TUNNEL FALLS 
BELOW THE SETPOINTS. OPERA TION OF THE FANS A T  THIS 
POINT IS THE SOLE RESPONSIBILITY OF THE USER. 

REMOTE (SCADA MODE) 
1. WHEN THE FAN IS IN REMOTE THE INDICA TION ON THE SCADA 

DISPLA Y IS "REMOTE " WHEN THE SELECTOR SWITCH IS IN 
THE REMOTE POSITION, THE FAN A UTOMA TICALL Y STARTS AND 
STOPS BASED ON PROCESS CONDITIONS. IF THE OPERA TOR 
HAS SELECTED SCADA-AUTO CONTROL FROM THE SCA DA 
GRAPHICS (VERSUS SCADA -MANUAL) THE PLC PROGRAM WILL 
OPERA TE THE FANS BASED ON THE SETPOINTS USED BY THE 
FANS PROCESS LOGIC WHEN SCADA MANUAL IS SELECTED; 
THE OPERA TOR HAS THE ABILITY TO START AND STOP THE FAN 
AND SELECT THE SPEED AND DIRECTION. 

HARDWIRED INTERLOCKS 
THE FOLLOWING INTERLOCKS A RE HARDWIRED IN THE FAN CONTROL 
CIRCUIT. 

1 .  SOFT STARTER FAUL T 
2. MOTOR OVERLOAD 

THE DRIVE FAULT BECOMES LA TCHED, AND IS UNLA TCHED USING 
THE SOFT STARTER LOCAL INTERFACE LOCA TED ON THE LOCAL MCC. 
THIS INTERLOCK CANNOT BE DEACTIVA TED REMOTEL Y, USING THE 
SCADA GRAPHICS. 

THE MOTOR OVERLOAD BECOMES LA TCHED, AND IS UNLA TCHED 
USING THE RESET PUSHBUTTON LOCA TED ON THE LOCAL MCC. THIS 

3.07 
A.  

B. 

c 

D. 

INTERLOCK CANNOT BE DEA CTIVA TED REMOTEL Y, USING THE SCADA 
GRAPHICS. 

PROGRAMMED INTERLOCKS 
THE FOLLOWING INTERLOCKS ARE PROGRAMMED IN THE FAN 
CONTROL SUBROUllNE, AND APPL Y IN THE SCADA -MANUAL AND 
SCADA -A UTO MODES. 

WHEN THE FAN IS RUNNING-
1 .  IF A N Y  OF THE HARDWIRED INTERLOCK FAUL T INPUTS 

BECOMES ACTIVE, THE SCADA SYSTEM WILL NOT A TTEMPT TO 
CONTROL THE FAN 

2. IF THE CO DETECTORS FAUL T SIGNAL IS A CTIVE, THE SCADA 
SYSTEM WILL NOT A TTEMPT TO CONTROL THE FAN 

3. IF THE FAN STOPS WITHOUT A REQUEST FROM THE PLC; AN 
"UNCOMMANDED STOP" ALARM IS GENERA TED A FTER A 2 
SECOND DELA Y. NO FURTHER A TTEMPTS ARE MADE TO 
CONTROL THE FAN UNllL THIS VIRTUAL ALARM IS RESET A T  
SCAD A 

4. IF ANY OF THE DAMPERS CLOSES WITHOUT A REQUEST FROM 
THE PLC; AN "UNCOMMANDED CLOSEDN ALARM IS GENERA TED 
AFTER A 2 SECOND DELA Y. THE PLC LOGIC WILL STOP THE FAN. 
NO FURTHER A TTEMPTS ARE MADE TO CONTROL THE DAMPER 
OR THE FAN UNTIL THIS VIRTUAL ALARM IS RESET A T  SCADA 

5. IF THE FAN IS REQUESTED TO STOP, AND FAILS TO STOP AFTER 
A PROGRAMMABLE TIME PERIOD (MINIMUM 5 SECONDS), A 
"FAILED TO STOP" ALARM IS GENERA TED AND THE PLC WILL 
NOT A TTEMPT TO CONTROL THE FAN UNTIL THIS VIRTUAL 
ALARM IS RESET A T  SCADA.  

6. IF THE ANY OF THE DAMPERS IS REQUESTED TO CLOSE, AND 
FAILS TO CLOSE AFTER A PROGRAMMABLE TIME PERIOD 
(MINIMUM 5 SECONDS); A "FAILED TO CLOSE" ALARM IS 
GENERA TED AND THE PLC WILL NOT A TTEMPT TO CONTROL THE 
DAMPER UNllL THIS VIRTUAL ALARM IS RESET A T  SCADA. 

WHEN THE FAN IS OFF AND IN SCADA-AUTO OR SCA DA -MANUAL 
1.  IF THE FAN STARTS WITHOUT A REQUEST FROM THE SCADA 

SYSTEM, AN "UNCOMMANDED START}'/ ALARM IS GENERA TED 
AFTER A 2 SECOND DELA Y. NO FURTHER A TTEMPTS ARE MADE 
TO CONTROL THE DEVICE. 

2. IF ANY OF THE DAMPERS OPENS WITHOUT A REQUEST FROM 
THE SCADA SYSTEM; AN "UNCOMMANDED OPEN" ALARM IS 
GENERA TED A FTER A 2 SECOND DELA Y. NO FURTHER A TTEMPTS 
ARE MADE TO CONTROL THE DEVICE. 

3. IF THE FAN IS REQUESTED TO START, AND FAILS TO START 
AFTER A PROGRAMMABLE TIME PERIOD (MINIMUM 5 SECONDS}, 
A "FAILED TO START" ALARM IS GENERA TED AND THE PLC WILL 
NOT A TTEMPT TO CONTROL THE FAN UNTIL THIS VIRTUAL 
ALARM IS RESET A T  SCADA 

4. IF ANY OF THE DAMPERS IS REQUESTED TO OPEN, AND FAILS 
TO OPEN A FTER A PROGRAMMABLE TIME PERIOD (MINIMUM 5 
SECONDS}, A "FAILED TO OPEN'/ ALARM IS GENERA TED AND 
THE PLC WILL NOT A TTEMPT TO CONTROL THE DAMPER OR THE 
FAN UNTIL THIS VIRTUAL ALARM IS RESET A T  SCADA 

A UTO STARTING LOGIC -
1 .  IF THE FAN IS REQUESTED TO START IN EITHER SCADA 

MANUAL OR SCADA -AUTO THE FAN CAN BE STARTED PROVIDED 
THE FOLLOWING CONDITIONS ARE MET. 
a. FAN FAUL T INPUTS ARE OFF 
b. OTHER FANS ARE NOT A TTEMPTING TO START 

2. THE FOLLOWING STEPS OUTLINE THE STARTING SEQUENCE 
a. THE FAN START/STOP OUTPUT IS A CTIVA TED. 
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3. 08 
A. 

3. 09 
A.  

B. 

3. 10 
A. 

3. 11 
A. 

3. 12 

b. IF THE RUNNING SIGNAL IS NOT SENSED WITHIN A SET 
TIME, THEN A FAILED TO START ALARM IS ISSUED AND 
THE PLC STOPS A TTEMPTING TO START THE FAN. 

A UTO RUNNING LOGIC 
1. WHEN RUNNING IN SCADA -A UTO, THE FAN SIMPL Y RUNS. 
2. A UTO STOPPING LOGIC 
3. THE FAN ENTERS THE STOPPING SEQUENCE WHEN ANY OF THE 

FOLLOWING CONDITIONS OCCUR. 
a. ANY OF THE SPECIFIED SOFTWARE PROGRAMMED 

INTERLOCKS OCCUR 
b. THE FAN IS SWITCHED TO SCADA -MANUAL, THEN THE 

OPERA TOR PRESSES THE STOP PUSHBUTTON ON THE HMI 
GRAPHICS 

c. THE FAN IS REQUESTED TO STOP BY THE PROCESS A UTO 
LOGIC 

THE FOLLOWING STEPS OUTLINE THE STOPPING SEQUENCE. 
1. THE FAN START/STOP OUTPUT IS DEA CTIVA TED 
2. ONCE THE RUNNING SIGNAL IS OFF THE FAN IS CONSIDERED 

STOPPED 
3. IF THE RUNNING SIGNAL IS SENSED WITHIN A SET TIME, THEN 

A FAILED TO STOP ALARM IS ISSUED AND THE PLC STOPS 
A TTEMPTING TO CONTROL THE FAN. 

1. 
2. 

3. 

COMMUNICA TION FAILURES 
IN THE EVENT OF COMMUNICA TION FAILURE BETWEEN THE 
VENTILA TION PLC AND SCADA SER VERS THE VENTILA TION PLC WILL 
CONTINUE TO RUN THE STA TION IN SCADA-A UTO BASED ON THE 
LAST ENTERED SETPOINTS FROM THE SCADA COMPUTER. LOCAL 
CONTROL IS STILL A VAILABLE VIA THE THREE (3) POSITION 
SELECTOR SWITCH. 

POWER FAILURE 
KEY INSTRUMENTS ARE BACKED UP BY A LOCAL UNINTERRUPTED 
POWER SUPPL Y (UPS) TO ENSURE THEY REMAIN OPERA TIONAL AND 
PRO VIDE REAL TIME STA TUS READINGS UNTIL NORMAL POWER IS 
RESTORED TO THE STA TION. 

THE FOLLOWING EQUIPMENT IS TO BE CONNECTED TO THE UPS; 

PLC 
THE POWER SUPPL Y FEEDING MOST OF THE PLC SIGNALS (CO 
AND FIRE) 
COMMUNICA TION AND NETWORKING EQUIPMENT 

ADDITIONAL PROCESS MONITORING 
SOME ADDITIONAL PROCESS MONITORING IS ALSO PROVIDED, AS 
PER THE I/0 TABLE. 

TUNNEL LIGHTING CONTROL 
THE TUNNEL LIGHTING CONTROL CONSISTS OF TWO STANDALONE 
LIGHTING CONTROL PANELS. DURING NORMAL CONDITIONS THE 
LIGHTING CONTROL PANEL OPERA TES IN A UTO MODE. THE SCADA 
SYSTEM OR HMI WILL NOT HA VE CONTROL CAPABILITIES. THE SCADA 
SYSTEM WILL MONITOR AND DISPLA Y ON THE HMI THE FOLLOWING 
PARAMETERS: 

1 .  HAND/OFF/A UTO SELECTOR SWITCH STA TUS 
2. CONTA CTOR OUTPUT 
3. CONTA CTOR STA TUS 
4. LOCAL TUNNEL LIGHTING SWITCHING OUTPUT 
5. LOCAL TUNNEL LIGHTING DIMMING OUTPUT 
6. LUMINANCE SENSOR STA TUS 
7. LUMINANCE SENSOR READING 

BUILDING FIRE ALARM 

A .  THE SCADA SYSTEM WILL MONITOR AND DISPLA Y ON THE HMI THE 
FOLLOWING PARAMETERS RELA TED TO THE FACILITY FIRE ALARM: 

1 .  FIRE ALARM GENERAL ALARM 
2. FIRE ALARM TROUBLE SIGNAL 
3. FIRE ALARM SUPER VISOR Y SIGNAL 

B. THE BUILDING FIRE ALARM DOES NOT TRIGGER A TUNNEL CLOSURE 

3. 13 HVAC 
A.  THE SCADA SYSTEM MONITORS THE FOLLOWING PARAMETERS 

RELA TED TO THE HVA C: 

3. 14 

1. RUNNING STA TUS 
2. FAUL T 

ANCILLAR Y SYSTEMS 
A.  THE SCADA SYSTEM ALSO MONITORS THE FOLLOWING ANCILLARY 

DEVICES: 
1 .  
2. 

PANELS/RA CK AND DOORS (OPEN/CLOSE AND ILLEGAL ENTR Y) 
TEMPERA TURE 

3. MOISTURE 
4. BUILDING CARBON MONOXIDE (ELECTRICAL ROOM AND FAN 

PLENUM) 

3. 15 ENVIRONMENTAL ALARMS 
A .  THE PLC DOES NOT MONITOR FACILITY ENVIRONMENTAL ALARMS. 

3. 16 BUILDING SECURITY 
A .  THE PLC DOES NOT MONITOR THE BUILDING SECURITY. 

3. 1 7  ANALOG SIGNAL CAUBRA TION 
A.  TABLE 5 PROVIDES DETAILS ON THE POINTS CALCULA TED BY THE PLC 

FROM THE RA W DA TA PROVIDED FROM THE FIELD DEVICES. THE 
FINAL SETTINGS WILL BE CONFIRMED DURING COMMISSIONING. 

TABLE 5: ANALOG SIGNAL CALIBRA TION 

DESCRIPTION TAGNAME SCALED MIN 
ANALOG INPUTS 
SOUTHBOUND CO SENSOR 1 
SOUTHBOUND CO SENSOR 2 
SOUTHBOUND RAMP CO 
SENSOR 1 
SOUTHBOUND RAMP CO 
SENSOR 2 
NORTHBOUND CO SENSOR 1 
NORTHBOUND CO SENSOR 2 
ELECTRICAL ROOM CO 
SENSOR 1 
FAN PLENUM SENSOR 1 
FAN 1 MOTOR VIBRA TION 1 
FAN 1 MOTOR VIBRA TION 2 
FAN 2 MOTOR VIBRA TION 1 
FAN 2 MOTOR VIBRA TION 2 
FAN 3 MOTOR VIBRA TION 1 
FAN 3 MOTOR VIBRA TION 2 
FAN 1 SPEED INDICA TION (%) 
FAN 2 SPEED INDICA TION (%) 
FAN 3 SPEED INDICA TION (%) 

0 (PPM) 
0 (PPM) 
0 (PPM) 

0 (PPM) 

0 (PPM) 
0 {PPMl 
0 (PPM) 

0 (%) 
0 (%) 
0 (%) 

3. 18 SCADA SYSTEM CALCULA TED VARIABLES 

SCALED MAX 

XXX (PPM) 
XXX {PPM) 
XXX (PPM) 

XXX (PPM) 

XXX (PPM) 
XXX (PPM) 
XXX (PPM) 

100 (%) 
100 (%) 
100 (%) 

A .  TABLE 6 PROVIDES DETAILS ON THE POINTS CALCULA TED BY THE PLC 
FROM THE RA W DA TA PROVIDED FROM FIELD DEVICES. THE FINAL 
SETTINGS WILL BE CONFIRMED DURING COMMISSIONING. 

TABLE 6: PROCESS O VER VIEW - VIRTUAL POINTS 

DESCRIPTION TAGNAME SCALED MIN SCALED MAX 
VIRTUAL ANALOG INPUTS 
FAN 1 RUNTIME (HRS) O HRS 
FAN 2 RUNTIME l_HRS) O HRS 
FAN 3 RUNTIME _{_HRS) O HRS 

3. 19 ALARMING AND NOTIFICA TION 

999999 HRS 
999999 HRS 
999999 HRS 

A.  THE CRITICAL ALARM CONDITIONS ARE MONITORED BY THE PLC AND 
TRANSMITTED TO THE CENTRAL SCADA NODE VIA A SCADA 
COMMUNICA TION LINK. ALL ALARMING IS PROGRAMMED AND 
CONFIGURED IN THE PLC INCLUDING ALARM QUEUING, ENABLING, 
DISABLING AND A CKNOWLEDGEMENT. THESE ALARM CONDITIONS 
ARE ISSUED TO THE SCADA NODE AND PA GING SYSTEM FOR REMOTE 
ANNUNCIA TION. 

3.20 TUNNEL SCADA 
A.  THE TUNNEL SCADA PROVIDES THE FIELD DA TA COLLECTION, REAL 

TIME COLOUR GRAPHICS FOR MONITORING AND CONTROL, SHOR T 
TERM TRENDING, AND THE COLLECTION OF INFORMA TION REQUIRED 
FOR THE LONG TERM DA TA STORAGE. 

B. 1/0 SCHEDULE CONTAINED IN SHEETS 543, 544, AND 545 IDENTIFIES 
THE INFORMA TION TRANSMITTED BETWEEN THE PLC AND SCADA 
SOFTWARE. IT ALSO IDENTIFIES THE SIGNALS WHICH MUST BE 
DISPLA YEO ON THE SCADA GRAPHICS AS MONITORED INFORMA TION, 
ACCESSIBLE FROM A SETPOINT ENTR Y DISPLA � TRENDED, PAGED, 
AND/OR STORED IN THE !FIX HISTORIAN SER VER. 

3.21 DA TA COLLECTION 
A.  THE DA TA COLLECTION FROM THE HMI WILL BE PERFORMED BY A 

SER VER THE GE PROFICY HISTORIAN. PROFICY HISTORIAN IS 
INCLUDED WITH THE LICENSE OF A STANDARD GE PROFICY !FIX 
SER VER KEY. IT HAS THE ABILITY TO TREND UP TO 2500 REAL TIME 
1/0 TA GS FOR A 200 DA Y COLLECTION PERIOD. THIS SOFTWARE IS 
INCLUDED AS AN ADD-ON TO THE EXISTING !FIX PRODUCT. THE 
PROFICY HISTORIAN WILL BE INSTALLED ON EA CH OF THE PROFICY 
!FIX SER VERS AND SHALL BE CONFIGURED TO PROVIDE 
REDUNDANCY FOR THE DA TA COLLECTION. THE FOLLOWING 
INFORMA TION WILL BE LOGGED INTO THE HISTORIAN: 

1 .  ALL ANALOG TA GS INCLUDED WITHIN THE HMI. 
2. CALCULA TED VARIABLES: FAN RUNNING HOURS 
3. POWER RELA TED VARIABLES 
4. DEVICE FA UL TS 
5. ALARMS 

B. DA TA COLLECTED BY THE HISTORIAN SER VERS CAN BE VIEWED 
USING THE TREND SCREENS THA T ARE A CCESSIBLE FROM THE 
OPERA TOR WORKSTA TIONS. THESE TRENDS CAN VIEW BOTH REAL
TIME AND HISTORICALL Y INFORMA TION DEPENDING ON THE 
OPERA TOR REQUEST. ONE CAN SELECT MANY TREND-LINES TO 
DISPLA Y AND THE DA TE SPAN CAN ALSO BE CHANGED AS REQUIRED. 
SPECIFIC DA TA QUERIES CAN BE PERFORMED TO SEARCH WITHIN 
THE RANGE OF THE HISTORIAN USING THE PROFICY HISTORIAN ADD
IN FOR MICROSOFT EXCEL 

C. THE DA TA COLLECTED BY THE HISTORIAN SOFTWARE WILL BE 
BACKED UP TO THE LOCAL NETWORK A TTA CHED STORAGE DEVICE 
LOCA TED WITHIN THE TUNNEL 'S SER VER RA CK. 
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THERE ARE TWO SEPARA TE NETWORKS: 
1. ITS (GENERAL)  SWITCHES (G1. 1, G1.2, G2, AND G3J W FIREWALLS 

PRO VIDED B Y  ITS A T  TMC SIDE 
2. TUNNEL SCADA MAIN SWITCHES Sf (A & BJ, 52 AND 53, W 

FIREWALLS A T  TUNNEL SIDE-PASS THROUGH 
-ADDITIONAL SCADA SWITCH FOR A WS A T  SOUTH PORTAL 
-CONECTIVITY FOR EXTERNAL SCADA WS'S BY ODO T  

I FSW-Gl-SBP-Rl 

RA I 
MERA I 
CAMERA I 

SOUTH POR TAL 

� TO CRSW-51,2-� CR-Rl 

PHONE I � FSW-51-SBP-Rl PL C 

l _ j_ _ 

r----------'----, I SCADA I I UP !/OJ I NODE 
ENVIRONMENTAL 

� - -

MONITORING I PDU, I 1 PDU r 

NAS SPEC NO TES: 

1. CONTRA C TOR SHALL SUPPL Y, INSTALL  
AND CONFIGURE NETWORK A TTA CHED STORAGE (NASJ 
FOR BACK UP PURPOSES. 

2. NAS SHALL MEET OR EXCEED 
THE FOLL OWING SPECJFICA TIONS: 

POWER B Y  AN INTEURJ XEON E5-2403 l .BGHz 
QUAD CORE PROCESSOR, 8GB MEMORY 
TWO 1-GBp_s ETHERNET INTERFA CE 
RAID CONTROLLER WITH 512MB CA CHE 
CHASSIS CAPA CITY FOR 12 - 3.5" HO T-PLUG HARD DRIVES 
EIGHT - 2 TB 7,200 RPM SA TA 3GBps 
3 .5" HO T-PLUG HARD DRIVES CONFIGURED RAID 10 
750 WA TTS, HO T PLUG REDUNDANT POWER SUPPLIES 

I 

REMO TE "EXTERNAL "  MONITORING 
SCADA NODE SPEC NO TES: 

THE CITY OF CJNCJNNA TI DISTRIC T 8 OFFICE IN 
DJSPA TCH CENTER LEBANON, OHIO 1. CONTRA CTOR SHALL SUPPL Y, INSTALL  

AND CONFIGURE BO TH SCADA NODES AND 
SUPPL Y ALL REQUIRED LICENSES. IODO T TRAFFIC 

MANA GEMENT 
CENTER I CJNCJNNA TI 

DISPA TCH 
CENTER � � 2. SCAD A NOD[(SJ SHALL MEET OR EXCEED 

THE FOL L OWING SPECJFICA TIONS: 
ALL LINKS B Y  O THERS (ODO T/ITSJ SEE SCADA NODE SPEC NO TES. JNTEURJ CORE !5-4670 PROCESSOR 

I 

\ 

B Y  O THERS 
(ODO T/ITSJ 

ITS LINK 

I CA�ERA I CAMERA I I CAMERA CRSW-Gl-CR-Rl l CRSW-G2-CR-R1 h I C�MERA I I CAMERA I _J J ----.,I CAMERA I 
SEE NAS I NAS (BA CKUPJ CC TV OJT 

I PHONE � SPEC NO TES. lscADA onl T/v3[; 

FWL -Sf- I CR-Rl 

SEE SER VER 
SPEC NO TES. 

SRV-51-CR-Rl 

- -

SEE SERVER 
SPEC NO TES. 

SRV-52-CR-Rl FWL -52- I CR-Rf 

I 
I 

'----------., 1 1  I l 11.---------' I p OJ! I L__-----j� CRSW-51-CR-R 1 � -�LC
_
R
_
s
_
w-

_
s
-.
2
_
-C

r-
R
---,
-R
r-

1_1-_____ 1JL PDU J I IL___ _____ -------, I PDU 
PDU 

PL C 
PRIMAR Y  

r-- - - PL C 
SECONDAR Y  

Y REMO TE - 1/0 t---1 -------1 REMO TE - J/0 � 
,-----------ll IL____------, I.____________, 

I swnc�GEAR I I !o I 

TLCP 
(S-CJ 

FA I 
DAMPERS I 

CUJ 
CUJ 
CUJ 

I LINEAR HEA T I I MUL TILINS I 
DETECTION j 

FIELD I 
FAN J/0 

I MAIN J l UTILITY BREAKERS 

(QUAD CORE, 3 .4GHz TURBO, 6MB, W/ HD GRAPHICS 4600) 
WINDOWS 7 PROFESSIONAL ,  MEDIA , 64-BIT, ENGLISH 
500GB 3 .5" SA TA (7,200 RPMJ HARD DRIVE 
8GB (2X4GBJ 1600MHz DDR3 MEMOR Y 
AMD RADEON HD 8490, 1GB DDR3, FH, 1-DP 1-D VJ 
16X D VD+/-RW 
24" LED MONITOR SUPPOR TING IOBOP RESOL UTION 

TO CRSW-S1,2- � 
CR-Rl I I ,------'-----'---------, I PHONE FSW-Gl-NBP-Rl I 
PL C FSW-51-NBP-Rl I 

I RA I I PDU, I 1 PDU 1 y uP !/OJ I ENVIRONMENTAL 
MONITORING 

MERA I 
CAMERA j 

NOR TH PORTAL 

SER VER SPEC NO TES: 

1. CONTRA C TOR SHALL SUPPL Y, INSTALL  
AND CONFIGURE BO TH SER VER NODES AND 
SUPPL Y ALL  REQUIRED LICENSES. 

2. SER VER SHALL  MEET OR EXCEED 
THE FOL L OWING SPECJFICA TIONS: 

CHASSIS WITH EIGHT 3 .5" HO T-PL UG HARD DRIVES 
JNTEURJ XEON E5-2643 3 .3GHz, !OM CA CHE, 
8 . 0  G T/S QPJ, TURBO, 4C, 130W, 1600 MHz BUS 
16GB RAM 
RAID CONTROLLER 512MB CA CHE 
FOUR 1- TB 7,200 RPM SA TA 3GBp_s 3 .5" 
HO T-PLUG HARD DRIVES CONFIGURED RAID 10 
INTEL ETHERNET i350 DUAL -POR T I GBps SER VER ADAPTER 
DUAL , HO T-PL UG, REDUNDENT POWER SUPPLIES, 495W EACH 
RACK MOUNT KIT (4-POSTJ 
D VD-ROM DRIVE, SA TA 
WINDOWS SER VER 2008 R2 SPJ, STANDARD EDITION, 
x64 WITH 10 CALs  

TUNNEL NO TE: 

I. FOR LEGEND AND ABBREVIA TIONS SEE SHEET 1 516/5551 
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I FGFNQ<; 
FIBER OP TICAL CABLE 

(SM, MIN 12sJ 

____ CA T6 CABLE 

DESIGNA TE OP TIONAL 

CRSW CONTROL ROOM SWITCH 

FW FIREWALL 

PPG PA TCH PANEL GENERAL FOR CC TV AND PHONE 

PPS PA TCH PANEL SCADA 

R-I/0 REMO TE INPUT/OUTPUT DEVICE 

sc SPLICE CASSETTE 

SRV SER VER FOR SCADA 

sw SWITCH 

FOR LEGEND AND ABBREVIA TIONS SEE SHEET 1 516/5551 

� - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - , 
,-- - _ � _ _ _ _ _ _ _ _ _ _ _  �J PA TCH ()---: '--:i i :' :-__: :-__: :-__: :-__: :-__: :-__: :-__: :-__: :-__: f-,_; ( PA TCH V=---: :_, _1 _ _  � _ _ 

FIBER PA TC� PP-51-CR-R/ riSER PA TCH FIBER PA TC� PP-GI-CR-RI i i 
J ! lq1 _ _ _  j ! ! : , I FIBER PA TC� 

PDU 0 0 0 0 0 0 0  u II� =! �--�--�- � ' PDU 0 0 0 0 0 0 0  u I I I  
f-----------{/11 ' '-----" I /1 I I I  IPDU 0 0 0 0 0 0 0  -

-
!_�L -S�-CR�R_!_ _j PIDU 0 0 0 0 0 0 0 v i : :  I I FWL 5!-CR-Ri I i i 

CONTROL ROOM CABINET 

r=' � �/J �� � ' �� �II D7 
-;:::1cR5W-s!-cR�cR5W-52-cR�R' !1 1cRsw-G2�cR-R1 -R1 L I �  CC TV OfT 

'==--- I a a--- I I  - - r-f � �{tiT 
SRV-S1-CR-R1 SRV-S2-CR-RI 

�----�����-lr-------� 
L__________j 

NAS 

;Ou 
SCADA OfT 

CRSW-G 1-CR-R I 

� L_______V 
VOIP-Gl-CR-R1 

� t:::::::::::V .r--/'1 L P TZ 

� JPTz1 t:::::::::::V 
TUNNEL 
CAMERAS 

CA T6 LINKS 
TO EA CH 
PORTAL 
CAMERA 

FA CILITY 
CAMERAS 

� 1� � EXTERNAL LINK SHALL  I PA TCH 
2 BE ESTABLISHED( - - - - - - - - - - - - ---i I - - - - - I  

AND CONNEC TED B Y  I I 
� /;IBER PA TCH � - � =6:t PA TCH Ci - - - - - � 

c 
0', 
<:J 

;:::::1 
n 
(/) 
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u 
'Oj-
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0 
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ODO T/ITS. f-
_ _ _ _ _ _ _ _ _ _ _ _ _ 

PP-�1-S�P-R! 
-

��I-SBP-R1 rFIBER PA TCH 

ONL Y EMP TY 
CONDUITS 

SHALL BE INSTALLED 
BETWEEN THE f- _ _ _ _ _ _ _ 

NEW PORTAL CABIN£ ,----<-------" 
AND ONE OF THE 

EXIS TING CABINETS 
FSW-GI-SBP-R1 

ON THE 
SOUTH POR TAL . 

VOIP-G 1-SBP-R 1 

SOUTH PORTAL CABINET 

I - - - I � -=----==] ll _ -I� � 11}---------, I Q;0 I I I I I //------, _l_L � � --1? FSW-S1-SBP-RI 

� - - � (PDU 0 0 0 0 0 0 0  r 
SCADA NODE 
WP TIONALJ 

r--------'--, I PL C I 
L I 

I 
,,_____p 

J CA T6 LINKS TO 
,.._________.- EACH PORTAL 

CAMERA 

PDU 0 0 0 0 0 0 0  v 
IUP !/OJ ENVIRONMENTAL r 

MONITORING 
D D D D D D  

PORTAL CAMERAS 

I 

FAN-PL C CABINET 

- -- � P�C 

FAN SErONDARY  

I 
a F I I I I I 

I 
SEE SHEET I SEE SHEET I I  SEE SHEET I 1250/5551 LI:=24:=9.::::V5=:5=:5I� Ll:=5::15::::/5=:5=:5l_j 

TL CP (N-CJ TL CP (S-CJ L INEAR HEA T 
DETECTION (X3J 

/ c=� 0 '-------- D 
D D -

IP FIELD DEVICES 

' PP-G1-NBP-R1 PP-S1-NBP-R1 � /FIBER PA TCH FIBER PA TCH� CD' 
I I PL C (� �� 

FSW-G 1-NBP-R I 

VOIP-GI-NBP-R1 

NORTH PORTAL CABINET -.e==/1 UP TZ 1J t:::::::::::V � l]P TZ 1J t:::::::::::V 
( �  

PDU 0 0 0 0 0 0 0  
PDU 0 0 0 0 0 0 0  
UP !/OJ ENVIRONMENTAL 

MONITORING 
D D D D D D  

CA T6 LINKS TO 
EA CH PORTAL 
CAMERA 

PORTAL CAMERAS 
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I 

I I 

�L I 

SCADA HMI 

SWITCH 

THE CITY OF CINCINNA TI 
DISPA TCH CENTER 

REMO TE OFF-SITE CENTER(SJ 

I I �L 
L==I===V;J 
SCADA HMI 

SWITCH 

DISTRIC T 8 OFFICE IN 
LEBANON, OHIO 

B Y  ITS 
I �� �v 

- EXISTING ITS ----- SWITCH � 

/I\ 
B Y  ITS 

\I/ 

.-----If-----
NAS (8A CKUPJ 

c 
SCADA OfT fa 

r--- f-------., - -
- -r----- � 

SRV-S/-CR-R7 SRV-S2-CR-Rl 

L____---++----------, 

B Y  ITS 

UP !/OJ ENVIRONMENTAL_IJ 
MONITORING 

.-----� D D D D D D  

-
REMO TE TMC (EXISTING) 

I FGFN05 

DESIGNA TE REDUNDANT LINK 

r ------ - -
,-------+--------1( ���---1>-::::::;---1>(;/v-r------__j- - - - ( � � v 

UP !/OJ ENVIRONMENTAL 
MONITORING 

SOUTH PORTAL 

D O  D O D D  
---- �� _____,� � �v if=� I I I FSW-51-SBP-RI 

lL � � 4J ��P
_

L
_.__
C -�----. 

?-_-_-_-f 
SCADA NODE 
WP TIONALJ 

n n n 
TUNNEL CL OSED 
DO NO T ENTER 
WHEN FLASHING 

L I 

� 
'l.....������...t� CONTROLLER 

CRSW-S�-CR-Rl CRSW-SZ�CR-Rl 

TUNNEL CONTROL ROOM 

I I I 
REMO TE 1/0 I 

I I I L - - ---+---:J 
FAN-PL C 
CABINET ,--'------ DrJ D 

,---- D 

'--, DrJ f--- '--- -
D D FIELD 

D D DrJ '------ '-- -(----SWITCHGEAR D DAMPERS 
D FAN 1/0 

� 

FA 

I I I 
REMO TE 1/0 I 

I I I 

-'------
D 

D 

-
co 

(� �-v 
FSW�Sl�CR-R2 

SEE NO TE No . 6 1 

- -(---- '------
D D 

D D 

� � �- -f--- '------
TL CP MAIN UTILITY D X2 D BREAKERS D D X2 

'------ -
LINEAR HEA T MUL TILIN 
DETECTION X3 
X3 

I -- ---1> 
-- ---1> 

I l 
FSW-S7-NBP-R7 

SOUTH PORTAL 

UP I/OJ ENVIRONMENTAL 
MONITORING 

D D D D D D  

I PL C I 

n n 
TUNNEL CL OSED 
DO NO T ENTER 
WHEN FLASHING 

n Y.:r-
CONTROLLER '===������=" 

NO TES: 

1 - L OCAL CABINET 1/0 COLLECTION BY REMO TE I/0 A T  POR TAL ,  IP 
BASED, DIREC TL Y CONNEC TED TO SCADA SER VERS-

2_ (OP TIONALJ OfT A T  PORTAL A C TS AS A REMO TE 
OPERA TOR'S INTERFA CE. 

3.  A UTODIALER IS A SER VER BASED APPLICA TION. 
4 .  SYSTEM WIDE TIME SYNCHRONISA TION AS PER ODO T  STANDARD . 
5 .  POWER TO  COMMUNICA TION AND SCADA IS CRITICAL AND PRO VIDED 

FROM THE CENTRAL UPS. 
6.  FIELD DEVICES CONNEC TED TO SWITCH FSW-S/-CR-R2 

WHICH COMMUNICA TE VIA MODBUS PRO TO COL SHALL 
USE THE FAN-PL C AS A GA TEWA Y FOR COMMUNICA TION 
TO SCAD A .  THE CONTRA C TOR SHALL PROGRAM THE PL C 
A CCORDINGL Y. SEE FAN-PL C- VIR TUAL I/0 1544!5551 

7. FOR LEGEND AND ABBREVIA TIONS SEE SHEET I 576!5551 
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O o  
O z  :r: 
:::;: « 0 �Ld .. 6�g§@ ::?!dN:J  
���� 
« o ::::> _j 
:r: S2 (.() U  I 
" 
::::: � �  co o "'-- ['-co lD 0 lD 

0 
D ;:::) w "'LL � rr 

� :s:  u � (/)  0 

D � <:(  til � 0  u 

::::E 
<( 
0::: 
(.!) 
<( 0 
:::.:::: 
u 
0 
_J 
co 
UJ :::.::: 
0::: rr 
::> <( 
1- 0.... 
u w 
UJ " _j 
1- 1'0 f-� >-
s: ? __J 
u t:: rr 
0::: r W 
<( ;:E O  

<( Z 
<( :::r:: ::::l 
0 • __J 
<( o w 

z Z 
u z 
t/) W ::::l (::J f-
(.!) 0 

,__. w 
z rr __J  
� Cl) f->-
0::: __J 
0 ;:: 
3: ,_!_, 1-
w 
z 

<( 
0 
<( 
u 
t/) 

v 
M co ... (0 

C\1 0 "" 
I co ... 

"" 0 
z 

� 
<( c 
:I: c.. 

27  296  

EfiD 5 



0 
1'--
'i-

<D 
z 
>-
I-

2 
[l_ 

0 
<') 

<D 
L() ,, I 

'i-

0 
Gl ', 
1'--
('J 
" 
S2 

c 
CT 

T) 

;:!: 
n 
(/) 
w 
u 
'Oj-
!" I 

0 
I ,, 

0 
/ 
n 
u 
l" 
('� r-� 
E 

v 
/ 

8 0 
l" 

;:!: 
'g 
>-, 

/ 
0 
L 

2 
X 
Q) 

/ 

E 
E 

_c: 
/ 
CT 
c 

� 

0 
3: 
s 
Q_ 

/ 

REMO T£ //EXTERNAL II MONITORING 

( .;=-- ��-------( .;=-- �r 
ODO T  TRAFFIC 
MANA GEMENT 
CENTER - SWITCH 

/ \  

\ I  
B Y  ITS 

ITS SWITCH 

CINCINNA T1 
DISPA TCH 
CENTER - SWITCH 

(B Y O THERS 
ODO TS, TMC, ITSJ 

! ! ! ! 
I I  I I  

� - - - - - - - - - - - - - - - - - - - - - - r =-� =-� =-� =-� �_j ! L - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - �  
i ' I I 

! 

! I ! I 

� (��� [tJ1 CRSW-G2-CR-R 1 I CRSW-G 1-CR-R I � � ~ � 
FSW-Gf-SBP-Rf 

~ 
CAMERAS 

SOUTH PORTAL 

TUNNEL CONTROL ROOM 

~ 
TUNNEL 
CAMERAS 

ELEC TRICAL ROOM 

tn=J 
tn=J 
tn=J 

FAN ROOM 

FSW-G 1-NBP-R 1 
CAMERA 

, 
CAMERA S 

NORTH PORTAL 

� 
CAMERA 

� \t:::::::::j 
CAMERA 

I FGFND'l 
FIBER OP TICAL CABLE (SM, MIN 24sJ 

_____ CA T6 CABLE 

f. L OCAL SWITCH FSW-Gf-CR-Rf STRA TEGICALL Y L OCA TED MAX 300FT 
FROM ANY CORRESPONDING DEVICE. 

2 .  Po£ NO T USED FOR THE PROJEC T AS PER OWNER REQUEST. 
3 .  ALL  PHONES ARE VoiP TYPE. 
4 .  FOR LEGEND AND ABBREVIA TIONS SEE SHEET 1 516/5551 
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FRON T VIEW 

GENERAL NO TE: 
THE CURRENT DESIGN IS BASED ON THE PAR TS AND 
COMPONENTS SPECIFIED IN THE BILL OF MA TERIALS. 
ENGINEER (QDO TJ APPRO VED OR EQUAL COMPONENTS 
MA Y BE A CCEP TED . WHEN APPRO VED EQUALS ARE TO 
BE USED THE CONTRA C TOR SHALL BE RESPONSIBLE 
FOR ANY MODIFICA TIONS TO THE DESIGN PLANS 
ASSOCIA TED WITH THE CHANGE. MODIFICA TJONS WILL 
INCL UDE BUT NO T LIMITED TO BILL OF MA TERIALS, 
DIMENSIONS, SPEC/FICA TJONS, POWER DISTRIBUTION, 
CABLE AND CONDUIT SCHEDULE. FINAL DESIGN 
UTILIZING ENGINEER APPRO VED MA TERIALS SHALL 
ALSO BE SUBJEC T TO APPRO VAL . 

PLAN LA YOUT 
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� l 20 NO TES: 
21----�� �- I. FANS rHEA TER/CIRCULA TIONJ SHALL BE MOUNTED 

IN A WA Y TO ALL OW FOR ADEOUA TE AIR FL OW. 
--------21  2 .  CIRCULA TION FAN ITEM #2 7 SHALL BE ON A T  

------------------- ALL  TIMES. 
I� [ -------- 3. HEA TER SHALL  TURN ON DURING L OW 

TEMPERA TURE CONDITIONS VIA A UX CONTA C TS ON 
ENVIRONMENTAL MONITORNG DEVICE ITEM #6. 
CONTRA C TOR SHALL PROGRAM DEVICE AS REQUIRED . 
4. A VoiP PHONE SHALL  BE PRO VIDED WITHIN 
CABINET, FOR INTERNAL USE. THE PHONE MUST BE 
COMPA TIBLE WITH ODO T/ITS EXISTING 

� I INFRAS TRUC TRE. PHONE SHALL HA VE ITS OWN 
POWER SUPPL Y, PoE NO T TO BE USED. 
CONTRA C TOR TO DETERMINE MOUNTING METHOD 
WITHIN CABINET. 

5.  CABINET FOUNDA TION SHALL BE PRO VIDED BY 
THE CONTRA CTOR, AS PER ODO T  LA TEST 
STANDARDS. MINIMUM FOUR 4" CONDUITS 
ENTERING FROM THE BOTTOM. 

6.  CONTRA C TOR SHALL MODIFY RACK PLA TE 
ITEM #24 MOUNTING FOR APPROPRIA TE 
DEP TH CLEARANCE IF REQUIRED. 

26--------- 7.SER VING ALL POR TALS A T  THE SAME -------- TUNNEL SIDE. 
8 .ENVIRONMENTAL L  Y PRO TECTED CABINET 
(NEMA -4XJ 

� r: 9. FOR LEGEND AND ABBREVIA TIONS SEE SHEET I 516Zsssl 

� � 

rFRONTJ 

\ \ 
36" \ \ \ 

\CABLE CONNEC TION 
SIDE VIEW (L EF TJ ENTR Y POINT 

EQUIPMENT LIST 
ITEM NO. PAR T  NUMBER MANUFA C TURER DESCRIP TION Q T Y  

1 IE-3010-24 TC CISCO INDUS TRIAL ETHERNET 3010 SERIES 24 RJ45 + 2 SFP POR TS 2 
2 GL C-LX-SM-RGD CISCO RUGGED GIGABIT ETHERNET TRANCEIVER SFP L C  4 
3 P WR-RGD-A C-DC/IA CISCO ADDITIONAL POWER SUPPL Y UNIT FOR REDUNDANC Y 2 
4 CCH-0/U CORNING FIBER HOUSING FOR SPLICE CASSETTES (HOLDS 2 CCHJ 2 
5 CCH-CS24-A 9-POORE CORNING SPLICE CASSETTE IN THE HOUSING - 24 STRANDS CAPA CITY 4 
6 NBRK0201 APC NETBO TZ ENVIRONMENTAL MONITORING I 
10 AP9335 TH APC NETBO TZ TEMPERA TURE &. HUMIDITY SENSOR 1 
/1 NBES0302 APC NETBO TZ DOOR SWITCH SENSOR 1 
12 AP7900 APC SWITCHED RACK PDU (8)5-15 (120 VA C 15AJ 2 13 AR8602A APC 1U HORIZONTAL  CABLE MANA GEMENT 5 
20 A 723636SSFSDAN4 HOFFMAN FL OOR-MOUNT FREE-S TAND ENCL OSURE 7r X 36" X 36" I 
21 A 7236SOF19 HOFFMAN SWING-OUT RACK MTG .  FRAME 2 
22 LF120 V18 HOFFMAN FL UORESCENT LIGHT 18" I 
23 F8T5 HOFFMAN FL UORESCENT LIGHT BULB T5 1 
24 PI9RPP5UB HOFFMAN 5U RACK PANEL FOR 1911 RA CKS 2 
25 ESH1975V HOFFMAN 2U SINGLE-SIDED SHELF 1911 X 1r 1 
26 SHV03/159 HAMMOND 400WA TT CONTROL PANEL HEA TER 1 
2 7  FT600 TA 1BK HAMMOND RACK MOUNT FAN TRA Y (6 FANSJ 1 
28 199-DR1 ALLEN BRADLEY 35MM DIN RAIL AS REO . 
29 1492-GH150 ALLEN BRADLEY /SA CIRCUIT BREAKER 3 
30 1492-J6 ALLEN BRADLEY FEED THROUGH TERMINAL BL OCK AS REO . 
31 1492-JG4 ALLEN BRADLEY GROUND TERMINAL BL OCKS AS REO . 
32 700-HC22Zl2 ALLEN BRADLEY MINA TURE RELA Y DPD T 12 VDC I 
33 700-HN/03 ALLEN BRADLEY SCREW TERMINAL SOCKET 9 
34 N/A N/A DUAL  PL UG RECEP TA CLE 2 
35 N/A N/A WIREWA Y AS REO . 
36 2856812 PHOENIX CONTA C T  TYPE 3 SUURGE PRO TEC TOR 2 
3 7  1492-GHOSO ALLEN BRADLEY SA CIRCUIT BREAKER I 
38 1492-GH020 ALLEN BRADLEY 2A CIRCUIT BREAKER 4 
39 700-HC22A l ALLEN BRADLEY MINA TURE RELA Y DPD T 120 VA C 8 
40 1763-L /6A WA ALLEN BRADLEY MICROL OG!X 1100 PROGRAMMABLE  CONTROLLER I 
50 D TT -60- Vo!P GUARDIAN TELECOM Vo!P DESK TOP/WALL MOUNT PHONE TYPE 4X (NO TE No . 4) 1 

22, 23---------- -----
2 7--------� ----� 

6--------- ----
13---.__ ----- ----� 

4, 5-----------�--------13�--------
!---.__ 

4' 5---------- -----13------------------
1, 2, 3�--------1----.__ 13--------- ----
1, 2, 3----------------13-----------!-----.__ 

25-----------1----.__ 

12-----------
�-------

12---------!---.__ 

28 

29, 3 7, 38 

28 

LIGHT 

CIRCULA TION FANS 

SPARE SPA CE 

IP I/0 (ENVIRONMENTAL MONITORING) 

CABLE MANA GEMENT 

PP-Sl-NBP-Rl 

CABLE MANA GEMENT 

PP-Gl-NBP-Rl 

CABLE MANA GEMENT 

FSW-Gl-NBP-Rl (GENERAL SW.J 

CABLE MANA GEMENT 

FSW-SI-NBP-Rl (SCADA SW.J 

CABLE MANA GEMENT 

SPARE SPA CE 

SHELF 

SWITCHED PDU (120 VA C, 15A MAXJ SOURCE-A 

SWITCHED PDU (120 VA C, 15A MAXJ SOURCE-8 

I 1-
101 ro 40 /33, 39 /30 / I I [ I �F � I I I I I I I = .  IC?O' 
lf\J lf SEE NO TE No . 6 24 

I r 
I �� 

� 13136 /30 /32. 33 � 1 1 1 1 1 1  �''''''�''''''''r� � I �  l 
SEE NO TE No . 6 24 

I r--
SPARE SPA CE 

OUTDOOR COMMS CABINET 
(NOR TH PORTAU 
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NO TES: 

1 .  FANS rHEA TER/CIRCULA TIONJ SHALL BE MOUNTED 
IN A WA Y TO ALL OW FOR ADEQUA TE AIR FL OW. 

2.  CIRCULA TION FAN ITEM #27 SHALL BE ON A T  
ALL  TIMES. 

----------21 3. HEA TER SHALL TURN ON DURING L OW 
TEMPERA TURE CONDITIONS VIA A UX CONTA C TS ON 
ENVIRONMENTAL MONITORNG DEVICE ITEM #6, 
CONTRA CTOR SHALL  PROGRAM DEVICE AS REQUIRED . 

v--- ID-�-���{ 
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4 .  A VoiP PHONE SHALL BE PRO VIDED WITHIN 
CABINET, FOR INTERNAL USE. THE PHONE MUST BE 
COMPA TIBLE WITH ODO T/ITS EXIS TING 
INFRASTRUC TRE. PHONE SHALL HA VE ITS OWN 
POWER SUPPL Y, PoE NO T TO BE USED. 
CONTRA CTOR TO DETERMINE MOUNTING METHOD 
WITHIN CABINET . 

5. CONTRA CTOR SHALL ALLOW FOR A SCADA NODE 
INCL UDING KEYBOARD, MONITOR AND CLIENT 
LICENSE WITHIN CABINET A T  ODO T/ITS REQUEST. 

6. CABINET FOUNDA TION SHALL  BE PRO VIDED B Y  
THE CONTRA C TOR, AS  PER ODO T  LA TEST 
STANDARDS. MINIMUM FOUR 4/1 CONDUITS 
ENTERING FROM THE BO TTOM. 

7. CONTRA C TOR SHALL  MODIFY RA CK PLA TE 
ITEM #24 MOUNTING FOR APPROPRIA TE 
DEP TH CLEARANCE IF REQUIRED. 

8 . CABINET SHALL  SER VE ALL  POR TALS A T  THE SAME 
TUNNEL SIDE. 

9 .ENVIRONMENTALL Y PRO TECTED CABINET 
(NEMA -4XJ 

10 . FOR LEGEND AND ABBREVIA TIONS SEE SHEET 1 516/5551 

FRON T VIEW 
CABLE CONNEC TION/ 

ENTRY POINT SIDE VIEW (L EF TJ 
CONDUIT LINK TO EXISTING ODO T  /ITS 
CABINET (NO T SHOWNJ, TO BE PRO VIDED 
B Y  THE CONTRA C TOR FOR EXTERNAL 
LINK CONNEC TIONS (MINIMUM SIZE 1 /2 //J . 

GENERAL NO TE: 

THE CURRENT DESIGN IS BASED ON THE PAR TS AND 
COMPONENTS SPECIFIED IN THE BILL OF MA TERIALS.  
ENGINEER WDO TJ APPRO VED OR EQUAL COMPONENTS 
MA Y BE A CCEP TED. WHEN APPRO VED EQUALS ARE TO 
BE USED THE CONTRA CTOR SHALL  BE RESPONSIBLE 
FOR ANY MODIFICA TIONS TO THE DESIGN PLANS 
ASSOCIA TED WITH THE CHANGE. MODIFICA TIONS WILL 
INCLUDE BUT NO T LIMITED TO BILL OF MA TERIALS, 
DIMENSIONS, SPECIFICA TIONS, POWER DISTRIBUTION, 
CABLE AND CONDUIT SCHEDULE. FINAL DESIGN 
UTILIZING ENGINEER APPRO VED MA TERIALS SHALL 
ALSO BE SUBJEC T TO APPRO VAL . 

PLAN LA YOUT 

EQUIPMENT LIST 
ITEM NO . PAR T  NUMBER 

' IE 3010 24 TC 
2 GL C LX SM RGD 
3 PWR RGD A C DC/IA 
4 CCH 0/U 
5 CCH CS24 A9 POORE 
6 NBRK0201 
!0 AP933S TH 
11 NBES0302 
12 AP7900 
!3 AR8602A 
20 A 723636SSFSDAN4 
21 A 7236SOFJ9 
22 LFJ20 VJ8 
23 F8 T5 
24 Pl9RPP5UB 
2S ESH/9/SV 
26 SHV03JJS9 
27  FT600 TA IBK 
28 199 DR! 
29 7492 GH750 
30 1492 J6 
31 1492 JG4 
32 700 HC22Zl2 
33 700 HN/03 
34 N/A 
35 N/A 
36 2856812 
3 7  1492 GH050 
38 1492 GH020 
39 700 HC22A l 
40 1 ?63 L l6A WA 
50 OTT  60 Vo!P 

MANUFA CTURER DESCRIP TION O T Y  
CISCO INDUSTRIAL ETHERNET 3010 SERIES 24 RJ45 + 2 SFP POR TS 2 
CISCO RUGGED GIGABIT ETHERNET TRANCEIVER SFP L C  4 
CISCO ADDITIONAL POWER SUPPL Y UNIT FOR REDUNDANCY 2 
CORNING FIBER HOUSING FOR SPLICE CASSETTES (HOLDS 2 CCHJ 2 
CORNING SPLICE CASSETTE IN THE HOUSING 24 STRANDS CAPA CITY 4 
APC NETBO TZ ENVIRONMENTAL MONITORING I 
APC NETBO TZ TEMPERA TURE & HUMIDITY SENSOR I 
APC NETBO TZ DOOR SWITCH SENSOR I 
APC SWITCHED RACK PDU (8)5 IS (J20 VA C 15AJ 2 
APC JU HORIZONTAL CABLE MANA GEMENT 5 
HOFFMAN FL OOR-MOUNT FREE STAND ENCL OSURE ?2/1 X 36// X 36/1 I 
HOFFMAN SWING OUT RACK MTG.  FRAME 2 
HOFFMAN FL UORESCENT LIGHT W/ I 
HOFFMAN FL UORESCENT LIGHT BULB TS I 
HOFFMAN SU RACK PANEL FOR 19/1 RA CKS I 
HOFFMAN 2U SINGLE SIDED SHELF 19// X 1?/1 I 
HAMMOND 400WA TT CONTROL PANEL HEA TER I 
HAMMOND RACK MOUNT FAN TRA Y (6 FANSJ I 
ALLEN BRADLEY 3SMM DIN RAIL AS REO. 
ALLEN BRADLEY /SA CIRCUIT BREAKER 2 
ALLEN BRADLEY FEED THROUGH TERMINAL BL OCK AS REO. 
ALLEN BRADLEY GROUND TERMINAL BL OCKS AS REO. 
ALLEN BRADLEY MINA TURE RELA Y DPD T 12 VDC I 
ALLEN BRADLEY SCREW TERMINAL SOCKET I 
N/A DUAL PLUG RECEP TICAL 2 
N/A WIREWA Y AS REO. 
PHOENIX CONTA C T  TYPE 3 SURGE PRO TECTOR 2 
ALLEN BRADLEY SA CIRCUIT BREAKER 1 
ALLEN BRADLEY 2A CIRCUIT BREAKER 4 
ALLEN BRADLEY MINA TURE RELA Y DPD T 120 VA C  8 
ALLEN BRADLEY MICROL OGIX 1100 PROGRAMMABLE CONTROLLER 1 
GUARDIAN TELECOM Vo!P DESK TOP/WALL  MOUNT PHONE TYPE 4X (NO TE No . 4) I 

22, 23-�� 
', LIGHT 

'" CIRCULA TION FANS 

SPARE SPA CE 

IP I/0 (ENVIRONMENTAL MONITORING) 

'� CABLE MANA GEMENT 

� PP-S1-SBP-Rl 

� CABLE MANA GEMENT 

', PP-GJ-SBP-Rl 

CABLE MANA GEMENT 

FSW-G!-SBP-Rl (GENERAL SW.J 

CABLE MANA GEMENT 

-� FSW-S!-SBP-R1 (SCADA SW.J 
� CABLE MANA GEMENT 

SPARE SPA CE 

SHELF 
SEE NO TE No .5  

SWITCHED PDU (J20 VA C, !SA MAXJ SOURCE-A 

SWITCHED PDU (!20 VA C, /SA MAXJ SOURCE-B 

r 
101 (0 40 /33, 39 /30 / I I 
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SEE NO TE No . ? 24 

SPARE SPA CE 
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r· 31" ·r 
SIDE VIEW (L EF TJ 

GENERAL NO TES: 

I. THE CURRENT DESIGN IS BASED ON THE PARTS AND 
COMPONENTS SPECIFIED IN THE BILL OF MA TERIALS.  
ENGINEER (ODO TJ APPRO VED OR EQUAL COMPONENTS 
MA Y BE A CCEP TED. WHEN APPRO VED EQUALS ARE TO 
BE USED THE CONTRA C TOR SHALL  BE RESPONSIBLE 
FOR ANY MODIFICA TJONS TO THE DESIGN PLANS 
ASSOCIA TED WITH THE CHANGE. MODIFICA TIONS WILL 
INCL UDE BUT NO T LIMITED TO BILL OF MA TERIALS, 
DIMENSIONS, SPECIFICA TIONS, POWER DISTRIBUTION, 
CABLE AND CONDUIT SCHEDULE. FINAL DESIGN 
UTILIZING ENGINEER APPRO VED MA TERIALS SHALL  
ALSO BE SUBJECT TO APPRO VAL . 

2. CONTRA C TOR SHALL ENSURE INTERNAL CABINET 
ENVIROMENTAL CONDITIONS ARE WITHIN REOUIRMENTS 
OF THE CABINET MOUNTED EQUIPMENT. THE 
CONTRA CTOR SHALL SUPPL Y AND INSTALL  ANY 
ADITIONAL EQUIPMENT TO MEET THESE REQUIRMENTS 
AND MAINTAIN THE CABINET NEMA RA TING. 

PLAN LA YOUT 

�- " '/ 
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�CABLE CONNECTION � o ENTR Y POINT (0) 
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46----. ________ 40 0 0 ----� 0 

CC TV 0 0 OIT 0 0 0 0 
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40- 0 0 0 
SCAD A 0 
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/45 
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_______l_ 1 6  I 23" 

FRON T VIEW 

EQUIPMENT LIST 
ITEM NO. PAR T  NUMBER MANUFA C TURER 

I IE-3010-16S-8PC CISCO 
2 GLC-LH-SMD CISCO 
3 PWR-RGD-A C-DC/IA CISCO 
4 IE-3010-24TC CISCO 
5 WS-C3850-24P CISCO 
6 C3850-NM-4-IG CISCO 
7 PWR-CI- 715WA C CISCO 
8 STA CK- T!-50CM CISCO 
9 CAB-SPWR-30CM CISCO 
10 ASA5515-SSDI20-K9 CISCO 
11 ASA -IC-6GE -SFP-A CISCO 
12 CCH-OIU CORNING 
13 CCH-CS24-A 9-POORE CORNING 
20 NBRK0201 APC 
21 AP9335 TH APC 
22 NBES0302 APC 
23 AP7900 APC 
24 AR8602A APC 
25 Pl9RPP5UB HOFFMAN 
26 ESHI915 V HOFFMAN 
2 7  199-DRI ALLEN BRADLEY 
28 1492-GH250 ALLEN BRADLEY 
29 1492-J6 ALLEN BRADLEY 
30 1492-JG4 ALLEN BRADLEY 
31  N/A N/A 
32 N/A N/A 
33 2856812 PHOENIX CONTA CT  
34 700-HC22ZI2 ALLEN BRADLEY 
35 700-HNI03 ALLEN BRADLEY 
36 1492-GH050 ALLEN BRADLEY 
3 7  LF/20 VI8 HOFFMAN 
38 FB T5 HOFFMAN 
40 WOL VERINE III GENERAL ELEC TRIC 
41 C3F/9 7031CGI HAMMOND 
42 CPR 70SZPL HAMMOND 
43 C3DS/9 70HCG1 HAMMOND 
44 C3SP 7031CG1 HAMMOND 
45 PF 43000 TI2L G HAMMOND 
46 PFA 40000L G HAMMOND 
4 7  1492-GHOZO ALLEN BRADLEY 
50 DTT-60- VoiP GUARDIAN TELECOM 
60 69 7494-SOI HP 
61 657750-B21 HP 
62 BD506AAE HP 
63 BB8 78A HP 

0 
0 
0 � 
0 '<::!-

15'' OIT " 
0 IV) 

ITEM No . 40 I 0 � 0 
SEE NO TE No .5- 0 

0 

0 

I . . w 16'' 

FRON T VIEW SIDE 
NO TES: --
I. VENT ALA TION FAN SHALL TURN ON DURING HIGH 
TEMERA TURE CONDITIONS VIA A UX CONTA C TS ON 
ENVIRONMENTAL MONITORNG DEVICE ITEM #20 . 
CONTRA CTOR SHALL PROGRAM DEVICE AS REQUIRED. 

2. VoiP PHONE UNIT SHALL BE FOR INTERNAL USE, 2, 5, 6, 
COMPA TIBLE WITH THE ODO T/ITS EXISTING 
INFRASTRUC TURE. 

3. CUT-OUT MA Y BE FA CTORY PRO VIDED FOR THE 2, 5, 6, 
CABINET AND MUST BE CL OSED OFF USING 
APPROPRIA TE NEMA RA TED SEALS TO MAINTAIN 
RESPECTIVE NEMA RA TING. 

4. CONTRA C TOR SHALL  MODIFY RACK PLA TE ITEM #25 
MOUNTING FOR APPROPRIA TE DEP TH CLEARANCE 
IF REQUIRED. 

5. CONTRA C TOR SHALL  MOUNT THE DEVICE IN A WA Y 
WHICH ALLOWS REQUIRED CLEARANCE FOR COMPONENTrSJ . 
CUSTOM MOUNTING PLA TES MA Y BE REQUIRED, WHICH 
SHALL  BE THE RESPONSIBILITY OF THE CONTRA C TOR. 

6. CABINET SHALL BE NEMA -12 RA TED OR GREA TER. 

7. FOR LEGEND AND ABBREVIA TIONS SEE SHEET I516Z555I 
DESCRIP TION Q TY 
INDUSTRIAL SW. 3010 SERIES 16 SFP + 8 PoE + 2GE UPLINKS I 
GE SFP L C  CONNEC TOR LX/LH TRANSCEIVER 24 
ADDITIONAL POWER SUPPL Y UNIT FOR REDUNDANCY 2 
INDUSTRIAL ETHERNET 3010 SERIES 24 RJ45 + 2 SFP POR TS 1 
CA TAL YST SW. 3850 SERIES 24 10/100/1000 POR TS 2 
4 X I G NETWORK MODULE 2 
ADDITIONAL POWER SUPPL Y UNIT FOR REDUNDANCY 2 
STA CKWISE - 480 50CM STA CKING CABLE 2 
STA CKPOWER CABLE 30CM 2 
CISCO FIREWALL  WITH 6 GE RJ45 2 
CISCO ASA INTERFA CE CARD 6 SFP GE POR TS (SX LH 8. LXJ 2 
FIBER HOUSING FOR SPLICE CASSETTES (HOLDS 2 CCHJ 2 
SPLICE CASSETTE IN THE HOUSING - 24 STRANDS CAPA CITY 4 
NETBO TZ ENVIRONMENTAL MONITORING I 
NETBO TZ TEMPERA TURE & HUMIDITY SENSOR I 
NETBO TZ DOOR SWITCH SENSOR 1 
SWITCHED RACK PDU (8)5-15 020 VA C 15AJ 4 
JU HORIZONTAL CABLE MANA GEMENT 6 
5U RACK PANEL FOR 19'' RA CKS 7 
2U SINGLE-SIDED SHELF 19" X I ?" 1 
35MM DIN RAIL AS REO . 
25A CIRCUIT BREAKER 2 
FEED THROUGH TERMINAL BL OCK AS REO . 
GROUND TERMINAL BL OCKS AS REO . 
DUAL PL UG RECEP TICAL 2 
WIREWA Y AS REO . 
TYPE 3 SURGE PRO TECTOR 2 
MINA TURE RELA Y DPD T 12 VDC I 
SCREW TERMINAL SOCKET 1 
5A CIRCUIT BREAKER I 
FL UORESCENT LIGHT 18" I 
FL UORESCENT LIGHT BULB T5 I 
RUGGED FLA T  PANEL COMPUTER 15" 2 
C3 SERIES NETWORK CABINET FRAME 77" X 23" X 32" I 
C3 SERIES NETWORK CABINET MOUNTING RAILS 19" 2 
C3 NETWORK CABINET SOLID DOOR (HEIGHT 70") 2 
C3 NETWORK CABINET SIDE PANEL 70" X 37 .5" 2 
FIL TER FAN T/2 063 CFMJ I 
EXHA UST FIL TER Tl2 I 
2A CIRCUIT BREAKER 5 
VoiP DESKTOP/WALL  MOUNT PHONE TYPE 4X (NO TE No .2) I 
DL380E SER VER 2 
I TB 6G SA TA 7 .2K RPM LFF (3 ,5-INCHJ HARD DRIVE 8 
IL O AD VANCED ELEC TRONIC LICENSE 2 
STOREONCE 4500 24 TB BA CKUP NA S 1 

3 7, 38----. ________ 1----
20�--------

,._ ____ 
24----.----. ____ 

1----
12, 13�--------1'---.._ 

24-----------------1-----12, 13---------� ----
24�--------1'---.._ 

I, 2, 3---------� ----� 
24--------- ----

2, 3, 4-----------
,_____ ____ 

7, 8, 9----------------� 
24-----. ____ ----

7, 8, 9-----------1'---.._ 
2, 10' 11----. ________ 

----� 
24-----. ----- ----

2, 10 J 11-----------!'---._ 

26-----------
1------.._ 

60-62---------� ----� 
60-62--------. ____ 

,_____ ____ 

63�--------
----

23�-------- ----
23------------!----.__ 
23-----. -----------� 
23-----. ____ ----
25-----. -----------� 
28, 36, 4 7  

127 

LIGHT 

SPARE SPA CE 

IP I/0 (ENVIRONMENTAL MONITORING) 

CABLE MANA GEMENT 

SPARE SPA CE 

PP-G1-CR-R1 

CABLE MANA GEMENT 

PP-S1-CR-R1 

CABLE MANA GEMENT 

SPARE SPA CE 

CRSW-G1-CR-R1 

CABLE MANA GEMENT 

CRSW-G2-CR-R 1 

CRSW-S1-CR-R1 

CABLE MANA GEMENT 

CRSW-52-CR-RI 

FWL -S1-CR-RI 

CABLE MANA GEMENT 

FWL -S2-CR-Rl 

SPARE SPA CE 

SHELF 

SRV-SI-CR-RI 

SRV-S2-CR-R1 

NAS DRIVE 

SWITCHED PDU 020 VA C, 75AJ SOURCE-A 

SWITCHED PDU 020 VA C, 75AJ SOURCE-A 

SWITCHED PDU (J20 VA C, 15AJ SOURCE -B 

SWITCHED PDU 020 VA C, 15AJ SOURCE-B 

1 r 
-------- /30 133 ;29 /34,35 

-� l l l l l l l-mlllllllllilllllllll � � 1 � �� 
SEE NO TE No . 4  25 

I f� 
SPARE SPA CE 

CENTRAL COMMS CABINET 
(CONTROL ROOMJ 

CJ 
_j • 
« >- � z ;;:: o>« � o n_  
O o  
O z  :r: 
:::;: <( 0 �Ld .. 6�g§@ ::?!dN:J  
���� 
« o ::::> _j 
:r: S2 (.() U  I 
" 
::::: � �  00 D �  ,____ 00 
0 lD lD 

0 
D ;:::) w "'LL � rr  
� (/)  N � �  u 

D � V)  til � � � 

I-
=> 
0 
>-
<( 
....J 

� I-
w 
z � 
m rr <( 
<( o.__ 
u w " _j 
....J 1'0 f-
<( � >-
a:: ? __J 
I- t:: rr 
z l w 
UJ � 0 
u <( Z 

:::r:: ::::l 
(.!) . _j o w z z Z ;;;;: z 

W ::::l 
a:: (::J f-
0 0 

,____. w 
3: rr _j  
I- Cl) f-
w >-_j z 

I ;:: 
,_!_, 

<( 
0 
<( 
u 
V> 

32 

""" 
M co 

(0 ... C\1 31 0 r--
I co ... 

32 "" 0 
I z 
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0 
I' 

� 
(£) 
7 
>-
1-

/ 
0 
L 

2 
X 
Q) 
/ 
E 
E 
_c 
/ 
cr 
c 
� 
0 
3: 
s 
Q_ 
/ 

POR TALS 

l iP I/0 lf-------------,1 
FSW-S7-SBP-R7 I 

l iP I/0 H FSW-S7-NBP-R7 I 
OUTSIDE L OCAL ZONE 
SECURITY LEVEL 70 

ONL Y SCADA 

REMO TE SCAD A OPERA TORS 

EXTERNAL ZONE 
SECURITY LEVEL 40 

�CADA HM� 

I I 

I I 

ODO T 

�� 

f:: a 
(:) a 
V) < C5 2:: � 
a 
:>.... 
� 

,, 

FIREWALL  

I I 

�CADA HM� 

I I 
ALARM MESSA GES ONL Y 

L OCAL CONTROL ROOM 

I CRSW-S7-CR-R7 CRSW-S2-CR-R7 I 

I SRV-Sl-CR-Rl SRV-S2-CR-Rl I 
lscADA on I INSIDE ZONE 

SECURITY  LEVEL 90 I FSW-S7-CR-R2 I 

SECURITY LEVEL TABLE 
LEVEL ZONE NAME 

90 INSIDE 
70 OUTSIDE L OCAL 
40 EXTERNAL 

L OCA TION 
MAIN CONTROL CABINETrSJ 
POR TALS 
REMO TE SCADA OPERA TORS - ODO T  

20 OUTSIDE REMO TE REMO TE SECURITY OFFICE - TMC 

LEVEL DESCRIPTIONS: 
LEVEL 90: CONTROL CABINETS L OCA TED INSIDE THE TUNNEL 'S SECURED 

AREMSJ, CONSIDERED PHYSICALL Y SAFE. 

LEVEL 70: PORTAL CABINETS ARE A CCESSIBLE FROM THE OUTSIDE AREA 
AND ARE SUBJECT TO SECURITY  VIOLA TIONS. AL THOUGH 
CABINETS ARE MONITORED WITH CONTROL A CCESS, EASE OF 
A CCESS MAKES IT THE LEAST SECURED ZONE. THE GOAL IS 
TO LIMIT THE EXPOSURE AND VISIBILITY OF THE TUNNEL 'S 
SYSTEMS AS WELL AS THE REMO TE OFFICES FROM THE 
PORTAL NETWORK DEVICES. 

LEVEL 40: THIS ZONE IS CONSIDERED AS PAR T  OF THE TUNNEL 
NETWORK, DUE TO THE SCADA DA TA TRANSMITTING AND 
ODO T MANA GEMENT OPERA TIONS. 

L E VEL 20: THIS ZONE IS FOR CC T V  DA TA AND REQUES TED TO HA VE 
NO TIFICA TION OF SCADA ALARM MESSA GES ONL Y. 

SECURITY GENERAL NO TES: 
7. ZONES ARE ASSIGNED BASED ON PHYSICAL 
L OCA TIONS OF CABINETrSJ . 

2. SECURITY LEVELS REPRESENT THE LEVEL 
OF TRUS T FOR EA CH ZONE. THE HIGHER THE 
SECURITY LEVEL , THE MORE TRUSTED THE 
ZONE IS. 

REMO TE SECURITY OFFICE 

3 .  USUAL SETUP IS THA T OF TRAFFIC FL OW 
IS ONL Y POSSIBLE FROM ZONE OF HIGHER 
LEVELS TO L OWER LEVEL ZONES. A CCESS IN 
THE OPPOSITE DIRECTION (L OWER TO HIGHER 
ZONESJ IS FORBIDDEN B Y  DEFA UL T, UNLESS 
MANUALL Y O VERRIDDEN WITH RULE(SJ . IODO T TRAFFIC I MANA GEMENT 

CENTER 

I CINCINNA Tl I DISPA TCH 
CENTER 

OUTSIDE REMO TE ZONE 
SECURITY LEVEL 20 

7. FOR EVENT NO TIFICA TION ON SCADA ,  "FW" SHALL  BE AN A CCESS 
CONTROL DEVICE. 

2. COMMUNICA TION LINK BETWEEN CONTROL ROOM AND TMC, POR TS 
AND PRO TOCOLS WHICH ARE RELA TED AND NECESSAR Y  FOR ALARM EMAIL 
COMMUNICA TION SHALL BE A CCESSABLE, IN ONE DIREC TION 
UNSIDE- TO-OUTSIDEJ. 

3 .  HARDENED "SCADA WS" AND "IP I/0" ALARM, POR TS AND PRO TOCOLS 
WHICH ARE RELA TED AND NECESSAR Y  FOR SCADA COMMUNCA TION AND 
MONITORING SHALL BE A CCESSABLE, IN BO TH DIRECTIONS. 

4. COMMUNICA TION LINK BETWEEN ODO T  AND CONTROL ROOM 
WUTSIDE- TO-INSIDEJ SHALL BE IN BO TH DIREC TIONS. THIS IS A PRIMAR Y  
COMMUNICA TION LINK FOR SCADA TUNNEL CONTROLS WHICH SHALL BE 
ESTABLISHED O VER A WAN, AN ENCR YP TED VPN CONNEC TION SHALL BE 
USED . 

5. FOR LEGEND AND ABBREVIA TJONS SEE SHEET 1 576/5551 
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L() 
({) L() 
S'1 12 
-T 
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[' 0 I 13 
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L 
0' 

14 
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$2:! 
n 
(/) 
w 
u 15 
-T rr I 
0 

I 

,, 
0 16 
/ 
n 
u 
r� 
'� r-� 
E 

1 7  
u 
/ 

8 0 
r� 

;! 
'g 78 
>-, 

/ 
0 
L 

2 19 
X 
Q) 

/ 

E 
E 

_c 
/ 

20 
0' 
c 

� 

0 
3: 
s 
o_ 

/ 

L INE 720 VAC SUPPL Y FROM NEUT GND 

C----- UP�ttbR
c

�Kr:o7 
----------¢ ¢ 

� 
L .---------------, NEUT �---------------------------G�N�D�--� C8-A 

L -A 

2A 
� L -PLC 

� "' 

C8-A 

SURGE 
SUPPRESSOR 

MICROLOGIC 7100 
PL C 

GROUP 0 

"' GROUP 7 "' 

� GROUP 2 

GROUP 3 

GROUP 4 

GROUP 5 

0/0 

0/7 

0/2 

0/3 

0/4 

0/5 

ETHERNET I rrlRA C}A'%�UNT I 

N-A 

N-A 
GND 

NO: 75 
CR NC: 

A -0 

NO: 76 
CR NC: 
A -7 

NO: 77 
CR NC: 
A -2 

NO: 78 
CR NC: 

A -3 

NO: 79 
CR NC: 

A -4 

NO: 20 
CR NC: 
A -5 

CONN�CTION Q L 1,--
P
-

D

_
u __ rb+--�-o-1 -�-� o- �-- �-o-�-�-1 o--1 -� -� o-�-�-�-o -� -� -� o-�-'=�= 1 =o::::L,I / �1----- "-L- -'--A --D 

N-A 

I��E==================illi,={ � I PA NEL L IGHTING �I 
FLA SHER --- ---o 

151 o- --- FLA SHER 
CONTROLLER CR A -0 CONTROLLER 

l 

GND 

//TUNNEL CL OSED WHEN FLA SHING/I "TUNNEL CL OSED WHEN FLA SHING/I 
6 

SPARE 0 I I  0 SPARE 
CR A -7 

7 
SPARE 0 I I  0 SPARE 

CR A -2 

SPARE 0 181 0 SPARE 
CR A -3 

SPARE 0 191 0 SPARE 
CR A -4 

/0 
SPARE 0 I I  0 SPARE 

CR A -5 

27 
INTERNAL WIRING � 

22 

23 

24 

25 

26 

27  

28 

29 

30 

31 

32 

33 

34 

35 

SEE SHEETI/72/5551 

36 

3 7  

38 

39 

40 

" , 

720 VA C SUPPL Y FROM 
UPS-PNC CKT#09 

//SOURCE 81/ 

NEUT 

NEUT GND 

[ 

� � I � L -HTR I I  I 0-------0� 0----------� 1�------------------------�� HEA TER GND CB-H CR HTR L ___ _j--_.::...:....= __ _�T'---9 

!SA 
� 

� � 

C8-8 

2A 

L 

L -8 

� L -CAM-1 

SURGE 
SUPPRESSOR 

o-------0 o- ------------
C8-CAM-7 

2A 
� L -CAM-2 o-------0 o-------------

C8-CAM-2 

2A ,---... L -CAM-3 o--------0 o-- ------------
C8-CAM-3 

NEUT 

NORTH 
PORTAL 
CAMERA 7 

NORTH 
PORTAL 
CAMERA 2 L__ ________ _j 

NORTH 
PORTAL 
CAMERA 3 

L__ ________ _j 

GND 

N-8 

N-8 

N-8 

___!}!'//}_ ____/I'- ---{ 

N-8 

__!}_NQ_ ____/I'- ---{ 

ETHERNET 
CONN�CTION 

I PDU 6 �������� �======1_/ �f---L --8---u N-8 � � 
j

GND 
-

I UP !/OJ I Q ENVIRONMENTAL �===========� I MONITORING c;_:::;J I 
ETHE�NET ,_J L__ 

CONNECTION 

CR 
HTR 

72VDC 
AUX CONTACT  

NO: 22 
NC: 

NO TE: 

I. FOR LEGEND AND A 88REVIA TIONS SEE SHEET 1 576/5551 

I 

u 

� 
<( 
� 
LLJ 
:I: 
u 
(/) 

(.!) 
z 

0:: ........ 
3: 

1-
LLJ 
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iii 
<( 
u 

_J 
<( 
1-
c:: 
0 
c... 

:I: 
1-
c:: 
0 
z 

I 
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Cl 
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""' 
M 
... 
0 I 
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"" I 
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:::.::: 0:: <( 
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w 
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? __J  
t:: o:: r W ;:EO 
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4 

5 

6 

7 

8 

9 

0 
1'--
7 

(0 10 
z 
>-1-

2 11 
I)_ 

LJJ 
c.o 

12 L() 
2! 
;! 
0 N 

13 ,, 
1'-, N " 
S2 

c 14 
0' 

u 

C) 
C'-1 
n 
(/) 
w 15 
u 
7 
rr I 

0 
I 

,, 16 
0 
/ 
n 
u 
[" '" r-� 1 7  
E 

u 
/ 

8 0 
[" 

;! 18 
'g 
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/ 
0 

L 19 
2 
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LINE 120 VAC  SUPPL Y FROM NEUT GND �-- -� 
-

L

-:=
---

U

-

P

_

S:

_
:f

_
cfu

_

L
R

_

'
c

_
f
---,

�I:! 18 ------

NE

_

U

_

T

---¢ 
� r---------------------------G�N�D�--� 

I 
I 

"TUNNEL 

C8-A 

L -A 

2A ....--. L -PL C 
C8-A 

SURGE 
SUPPRESSOR 

MICROL OGIC 1100 
PL C 

GROUP 0 � 

� GROUP 1 � 

GROUP 2 

� GROUP 3 � 

GROUP 4 

GROUP 5 

N-A 

N-A 
GND J 

NO: 15 
0/0 CR NC: 

A -0 

NO: 16 
0/1 CR NC: 

A -1 

NO: 17  
0/2 CR NC: 

A -2 

NO: 18 
0/3 CR NC: 

A -3 

NO: 19 
0/4 CR NC: 

A -4 

N0:20 
0/5 CR NC: 

A -5 

�RACK-MOUNT I ETHERNET FANS CONN�CTION 

_.,-r---
PDU 6 �������� � L -A 

� N-A �§') 1
GND 

� 

PANEL LIGHTING 

151 FLA SHER --- ---o D- --- FLA SHER 
CONTROLLER CR A -0 CONTROLLER 

CL OSED WHEN FLA SHING" "TUNNEL CL OSED WHEN FLA SHING/I 
6 

SPARE D II D SPARE 
CR A -I 

7 
SPARE D I I  D SPARE 

CR A -2 

8 
SPARE D I I  D SPARE 

CR A-3 

SPARE D 191 D SPARE 
CR A -4 

SPARE D II D SPARE 
CR A -5 

120 VA C SUPPL Y FROM 
UPS-PNL , CKT# 20 

"SOURCE -8" 

NEUT GND ----------¢ 
J 

21 
INTERNAL WIRING --� 

,, NEUT 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

SEE SHEETI1 72/555I 

36 

37 

38 

39 

40 

5A ....--. L -HTR o-----o 0 
C8-H 

� I I :f---------------i HEA TER I GND 
CR HTR IL_ __ _j-___ ____Jii'---------!J 

15A ....--. L 
C8-8 

L -8 

2A 
� L -CAM-1 

SURGE 
SUPPRESSOR 

o--------Q o-------------C8-CAM-I 

2A ....--. L -CAM-2 o---------0 
o- ------------CB-CAM-2 

2A ....--. L -CAM-3 o--------o o-------------
CB-CAM-3 

ETHERNET 
CONN�CTION 

NEUT 

SOUTH 
PORTAL 
CAMERA 1 '-----------' 

SOUTH 
PORTAL 
CAMERA 2 L__ ____ __J 

SOUTH 
PORTAL 
CAMERA 3 '-----------' 

GND 

N-8 

_!!_-!!_ 
--{ 

___!j!V
Q_ 

____/I'- --{ 
J 

_!!_-!!_ 
--{ 

___!j!V
Q_ 

____Jr.-

----i 

J 

_!!_-!!_ 
--{ 

___!j!V

Q_ 

____/I'- --{ 
J 

I UP !/OJ I Q EN�RONMEN�L �========================� I MONITORING c;::::;:J I 
ETHE�NET � L__ 

CONNECTION 

12VDC 
AUX CONTA CT  

NO: 22 
NC: 

I. FOR LEGEND AND A 88REVIA TIONS SEE SHEET 1 516/5551 

I 

u 
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< 
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::I: 
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2 

3 

4 

5 
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7 
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0 
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(0 10 
z 
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1-

2 11 
I)_ 

I') 
l{) 
(Q 
L() 12 
('J 

7 
0 
01 ', /3 " <'-J " 
S2 

14 
c 
(7, 

<:J 

C'-l 
n 
(/) 
w 15 
u 
7 
rrr 
0 
,J ,, 76 
0 
/ 
n 
u 
r� 
(''-] '� 7 7  
E 

<:J 
/ 

8 0 
r� 

;'!: 78 
'g 
� 
/ 
0 

L 79 
2 
X 
Q) 

/ 
E 
E 20 

_c: 
/ 
0'' 
c -"' 
0 
3: 
s 
o_ 

/ 

L INE NEUT GND 

1 0
2y_

-

� 
-

L

- ��---12 _0 _V_A _C-S U _P_P_L -,YI-F-R _O _M--��---���---���-��:::::-:-:-::��-
---
_j r-

//SOURCE A II 
[ 

NEUT 
GND CB-A 

L -A 
SURGE 

SUPPRESSOR 

ETHERNET OfT 
r SCADA 

CONN�CTION c__ ___ __, 

' L 

N-A 

I /r--
PDu o ���C�)(����� �f---- _L _-A _-un N-A 

r Pnt�����======�i,=( �1----------fl � 9 �������� � r-
1 \ 7 

ETHERNET 
CONNECTION 

PANEL L IGHTING 

CCTV 
OfT ETHERNET r CONN�CTION 

C 
c__ ___ __, 

GND 

I PDU cb �������� / � r-----------��i,=(��====� I PDU 9 �������� � � r-
12VDC 

� Q 1���g�ME?!J§;
T 

�g; 
22 

I MONITORIN/� 
1 \ 7 

ETHERNET 
CONNECTION 

�-------� 
ETHA?NET 

CONNECTION 

EXTERIOR WIRING �� 

L:��,
�� TERMINAL BL OCK-" --- - - � - -- -

INTERNAL 

"¢ 
21 

120 VAC  SUPPL Y FROM 
''SOURCE 8// 

WIRING -" ' "' 

22 

23 

24 

25 

26 

27  

28 

29 

30 

37 

32 

33 

34 

35 

36 

3 7  

SA 19 ,---... L -FAN I I 0 
CB-H CR FAN 
25A ,---... L 
CB-8 

SURGE 
SUPPRESSOR 

L -8 

2A ,---... L -CAM-! o-----o o---------------

CB-CAM-1 

2A ,---... L -CAM-2 
o-----0 o---------------

CB-CAM-2 

2A 
� L -CAM-3 

o-----0 o---------------
CB-CAM-3 

2A 
� L -CAM-4 o-----o o---------------

CB-CAM-4 

2A 
� L -CAM-5 o-----o o--------------

CB-CAM-5 

2A 
� L -CAM-6 o-----o o--------------

CB-CAM-6 

NO TE: 

NEUT GND 

[ 

I VENT! LA TION I NEUT 

[FAN GND 

NEUT 
GND 

N-8 

CONTROL 
ROOM 
CAMERA 

r ___!!_-?.___ --{ 
_§_NQ_ __/'--.____ ____ ___, 

N-8 
EL ECTRICAL r - - --{ 
��&�RA __EJ

Q_ 

__{ '--

FAN 
ROOM 
CAMERA 

N-8 
SOUTHBOUND ·r - - --{ 
MIDDL E TUNNEL GND CAMERA __ __{'--

N-8 
NORTHBOUND c[----{ 
MIDDL E TUNNEL GND CAMERA _ _  __{'--

N-8 
RAMP c[ -

---{ 
MIDDL E TUNNEL GND CAMERA _ _  __{'--

L -8 -u
N-8 

GND 

-y 

,.l 

/. FOR L EGEND AND ABBREVIA TIONS SEE SHEET 1 516/5551 
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(F-MCRC-01 

FUSION SPLICE 
PIGTAIL ASSEMBLY -� 

TUNNEL CABLE FROM NORTH PORTAL 24S/SM TO CENTRAL CABINET PP-GI-CR-RI 

PP-G 1-NBP-R I 
'r � = � = � = � = � --< � 
' SEE NOTE No.I PP-SI-NBP-RI �+--+------------------------------� �----------------------------------� 

1 1 1 1 1 1 1 1 1 1 1 1 
000000 000000 
000000 000000 

VOIP-GJ-NBP-RI 

I 
I 

CASS2-PPG 1-NBP-R I 

rnrzm rrnm � [lQJlQEl rn;mm] � 
[lll][J � � � � mmm 

I I 
I I FIBER PATCH CABLES _j I 
�---���������������������������������������-j 

� IOOCDl �� 
)---t-l---{0-NBPC-03) 

r 1 -c__]____jp -NBPC-0 2J 

FSW-GI-NBP-RI 

FUSION SPLICE� 
PIGTAIL ASSEMBLY 

/1 !} -NBPC-01) PDU 0000000 u 

1 1 1 1 1 1 1 1 1 1 1 1 
000000 000000 
000000 000000 

SOURCE-A I PDU 0000000 
/1 

SOURCE-B 

II II II I 
II II II D 

II 
II 

CASS!-PPS!-NBP-R! CASS2-PPSJ-NBP-R! 

mrzm rnmm � [lQJlQEl rn.mzm � 
rnrzE] � I:1IDm � ffiillE] � 

I I � � I I II Ill II II PORT No.I PORT No.2 � �I FSW-SI-NBP-RI 

I PLC I 
L I (7o� I IIP I/0} ENVIRONMENTAL J v MONITORING 

DOD ODD 

NORTH PORTAL CABINET 

I. FIBER PATCH CABLES WHICH CONNECT PP-SI AND PP-GI SHALL BE INSTALLED IN THE FOLLOWING WAY - END AT PP-GI-NBP-RI SHALL HAVE LC CONNECTORS - END AT PP-SI-NBP-Rl SHALL BE CUT (LC CONNECTORS) LOOSE FIBERS SHALL BE SPLICED TO PIGTAILS FROM SPLICE CASSETTE. 2. FOR LEGEND AND ABBREVIATIONS SEE SHEET 1 576/5551 
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(F-MCRC-03 

FUSION SPLICE 
PIGTAIL ASSEMBLY-� 

TUNNEL CABLE FROM CENTRAL CABINET 24S/SM PP-G1-CR-R1 

PP-G!-SBP-R1 

TERMINALS RESERVED FOR EXTERNAL LINKS TO BE UTILIZED (CONNECTED) BY ODOT/ITS 

CASS2-PPG1-SBP-R! 

rnrzm rrnm � [lQJlQEl rn;mm] � 
[lll][J � � � � mmm 

TERMINALS RESERVED FOR EXTERNAL LINKS TO BE UTILIZED (CONNECTED) BY ODOT/ITS 

1 1 1 1 1 1 1 1 1 1 1 1 
000000 000000 
000000 000000 

� IOOCDl �� FSW-G/-SBP-Rl 

VOIP-GJ-SBP-R1 

)--t-l----{0-SBPC-03) 
r 1 -c___j____jp- SBPC-0 2'J 

!} -SBPC-01) 

(F-MCRC-02 

FUSION SPLICE 
PIGTAIL ASSEMBLY -� 

TUNNEL CABLE TO CENTRAL CABINET 24S/SM PP-S1-CR-R1 

PP-Sl -SBP-R1 CASS2-PPS!-SBP-R! 

mrzm rnmm � [lQJlQEl rn.mzm � 
rnrzE] � I:1IDm � ffiillE] � 

TERMINALS RESERVED FOR EXTERNAL LINKS TO BE UTILIZED (CONNECTED) BY ODOT/ITS 

1 1 1 1 1 1 1 1 1 1 1 1 
000000 000000 
000000 000000 

I PDU 0000000 SOURCE A I PDU 0000000 SOURCE-8 

II II 
II II 

l 

NOTE: 

II I II 
II D II 

I I �I � � I II I Ill I II PORT No.! PORT No.2 
II I Ill I II FSW-Sl -SBP-R1 ---�--11 ���II lLv v I PLC I 

L I �---� SCADA NODE UP I/OJ ENVIRONMENTAL! (70'3 v WPTIONALJ MONITORING 
DDDDDD 

SOUTH PORTAL CABINET 

1. FOR LEGEND AND ABBREVIATIONS SEE SHEET 1 516/5551 
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2 o_ 

(F -MCRC-OJ)-< � TUNNEL CABL E 24S/SM 
TO SOUTH PORTAL 

PP-GI-SBP-RI 

1 F-MCRC-Oi)-< � TUNNEL CABL E 24S/SM 
FROM NORTH PORTAL 

PP-G 1-NBP-R I 

1.{ -MCRC-02)----< TUNNEL CABL E 24S/SM 
TO SOUTH PORTAL 

PP-51-SBP-RI 

NO T£: 

I. FOR L EGEND AND ABBREVIA TIONS SEE SHEET 1 516/5551 

-- �--------------------------------��---------------------------------, -- �--------------------------------------------------------------------� 
PP-GI-CR-RI PP-SI-CR-RI 

CASS2-PPGI-CR-RI CASSI-PPGI-CR-RI FUSION CASSI-PPSI-CR-RI CASS2-PPSI-CR-RI 
FUSION SPLICE -� �J ) ) ) ) � 

PIGTAIL I� iJ ) )) 
AS���;-:��� � � � --'---'---L..� � � �...L........L..I � L....L.....L...I � � ....L........L.� L....L.....L.... � ))))))))))))))))))))))) ASSEMBL Y ----- e--- ,-L-L....L_L_L....L__L_.L......L--'-..L..-I.c.....L..--'---L....L.--'---L....L_L_L....L.....L......L, 

rnrzm rmm1 � �� �  �mmm � �� �  

����ww ������ ������ 
\ I \ I \ I \ I \ 

I 
\ 

I \ I \ I I I \ I "'----�' .,..' -------:' ..,..' __ ___,;''\""1' 1----�' 1"""1 --------------------------------------------------� ! ! ! � ! ! ! ! ! � ! ! ! ! FIBER PA TCH CABL ES I I 
I I 

I i I I FIBER PA TCH I I I ! FIBER PA TCH CABL ES ----1--------c==P I /� FROM FSW-SI-SBP-RI 

r--- --;---=----=---�-- _j I 
I I 

I I CABL ES I I I I TO MA JN-PP - I I I � - - - - - - - - - - - - - - - - - - - - - - - - - - I I I L--- �---=----=---�-- _j I 
I FIBER PA TCH CABL ES I I l_---------------------------, 

i I i L !�� !_�W-S�-NB�-RI----------------i - ----� = � = � = � = �: ---------------------!----!----, 
I I 

I 

t l t l t l t l t l t l 
000000 000000 
000000 000000 

I I '-------------------------------I -------------�---I I I I I L FIBER PA TCH CABL ES /j--------- � I I I I I --------------------l FIBER PA TCH CABL ES // 
I I I I I I l _________________ (\_ FROM FSW-SI-SBP-RI _/ A, A, A, f\ f\ f\ �----------------�----�----�--� 

I� 
PORT No . I  

II [I Ill I II 
II m Ill I II 

II II Ill Ill II 
II II Ill Ill II P�.2 � 

CRSW-G2-CR-R I 

(No .2 SOURCE -AJ 

PDU 0000000 

llll lll lli il l 00��1 
111 1 11 III PORT  No . I  No .2 No .3 

FWL -S2-CR-RI I FWL -SI-CR-RI i 

0-NBPC-04 ' ) PDU 0000000 � 
(No .2 SOURCE -BJ (J-NBPC-05)------<: "J 

Q-NBPC-06)--< ) 
CCTV OfT J l t l t l t l t l t l II Ill I Ill I 

oooooo oooooo II Ill I Ill I 
000000 000000 

11 11 1� m 11 In 111 1 111 1 I 
II II Ill Ill II 

CRSW-5 1-CR-R 1 

LFIBER PA TCH CABL ES 
---- _:_ � _:_ � _:_ � _:_ � _:_ � _:_ � _:_ � _:_ � _:_ � _:_ � _:_ � _:_ � _:_ � �-----l �UP !/OJ ENVIRONMENTA L.IJ 

MONITORING 
D D D DD D  

t l l l t l t l l l t l 
000000 000000 
000000 000000 

II Ill II II II 
II Ill II II II 

(0-NBPC-OI�r---l-+-< ) 
rQ-NBPC-02)------<: "J 

(;}-NBPC-03}---< ) 

.r--1'1 l ]PTZ 1J r::==::::::::v 
.r--1'1 ]PTZ 
� UP Tz -u--c:::::::v 

TUNNEL 
CAMERAS 

I I 

II II I[ II !I I rzJ1J2I � PORT No I PORT No .2 II II II II II �------·----------� 

lJll� '-1------l'lr I � J 11 c:::::::v 

A 

VOIP-GI-CR-RI 

CJ 
[] 

'----
MUL TILIN 

(XJJ 

CRSW-G 1-CR-R I 

'----
(-----

CJ 

CJ 

'----
TL CP 
(2) 

CJ 
[] 

-FACILITY 
CAMERAS LINEAR HEA T 

DETECTION (XJJ MAIN UTILITY 
BREAKER (X2J 

L�f------
-

SRV-SI-CR-RI I I t i l I I I t i t I II Ill I Ill I 
oooooo oooooo II Ill I Ill I 
000000 000000 -G=" 

r---

SRV-S2-CR-RI 

L_ ______ -t-a--Ftg,r--t--t-Hi --t--t-H-i I- - - - - - - - - - a jg, o I �- g PlC q �- o PL C 
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REMO TE ; AN S:COND AR Y 
I/0 

-

n 11 111 111 n In 111 1 111 11 
II II Ill Ill II 

CRSW-S2-CR-RI 

(No . I  SOURCE-A) 
II YPDU 0000000 

L__--------liPDU 0000000 
(No . I  SOURCE -BJ 

CENTRAL CABINET 

FAN PL C CABINET 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17  

LINE NEUTRAL 

• Q-- ------ -120 VA C SUPPL Y FROM LP-XX ------------1 

5 A  
o---------���--�L--C�B�-�70�2--�� 

CB-702 
PANEL LIGHTING I 

I 
� 

� tiJ' 

GROUND 

G 

o----� co------L -_C _B _- _70 _3 __________________________ ��----�----� 
CB-703 �l f

---- ---
-=G 

____ I-------C 
2 A TEMP A TURE SWITCH 
-----. L -CB-704 0---------� 01-----��----� 

CB-704 � 
25A 

L-------��o------L_-C_B _- _70_5 __ � 
CB-705 

L l  

SURGE 
SUPPRESSOR 

'---
EXHAUST FAN 

N 

G 

N2 

.--
SA fll10 1 1f---------- l ----� 

o---------���o- - --L _- _CB_- _1 _0 _7 _____________ �� 
CB-10 7 0 

3 A  
0---------�--------� TO FAN PL C PRIMAR Y  RA CK -�o------------------o 

CB-708 (FAN-RA CKOO-PSOIJ 

3 A  
o---------�;...-----. �TO FAN PL C SECONDAR Y  RA CK,_______.�o--------------------o 

CB-709 (FAN-RA CKOO-PSO/J 

3 A  
0---------�--------� 

CB-110 

JA 
0---------��--------� 

CB-111 

I A 
o---------��� 

CB-112 

I A 
0---------�D--------� 

CB-1/3 

I A 
0---------�� 

CB-114 

I A 
0---------��� 

CB-115 

I A 
o---------��� 

CB-116 

7 A 
�--------�--------� 

CB-717 

TO FAN PLC I/0 RACK 
(FAN-RACKOI-PSOJJ 

TO FAN PL C I/0 RACK 2 
(FAN-RA CK02-PSOIJ 

TO DIGITAL INPUT CARD 
(FAN-RA CKOI-SL O T02J 

TO DIGITAL INPUT CARD 
(FAN-RACK01-SL O T03J 

TO DIGITAL INPUT CARD 
(FAN-RACKOI-SL O T04J 

TO DIGITAL INPUT CARD 
(FAN-RA CKOI-SL O T05J 

TO DIGITAL INPUT CARD 
(FAN-RACKOJ-SL O T06J 

TO DIGITAL INPUT CARD 
(FAN-RA CKO!-SL O TO 7J 

18 TO 
LINE 79 

TO 
LINE 19 

TO 
LINE 19 

FROM 
LINE 78 

FROM 
LINE 18 

FROM 
LINE 18 

19 

20 

21 

22 

23 

24 

25 

26 

27  

28 

29 

30 

31 

32 

33 

34 

35 

7 A 
o----��� TO DIGITAL INPUT CARD 

CB-120 (FAN-RACKOI-SL O T08J 

7 A 
o----��� 

CB-121 

7 A 
o-----��� 

CB- 122 

2 A  

TO DIGITAL INPUT CARD 
(FAN-RA CKOI-SL O T09J 

TO DIGITAL INPUT CARD 
(FAN-RA CKOJ-SL O TIOJ 

o-----���� TO DIGITA L OUTPUT CARD 
CB-123 (FAN-RA CKOJ-SL O T/IJ 

2 A  
� L -CB-724 ()---------� o------o---

CB-724 

2 A  

TO DIGITAL OUTPUT CARD 
(FAN-RA CKOJ-SL O T/2J 

0----�� L -CB-725 
� o------o--- TO DIGITAL OUTPUT CARD ---o----------------------1" 

(FAN-RA CKOI-SL O T/3) � 

CB-725 

2 A 
o----�------� 

CB-126 
TO DIGITAL OUTPUT CARD -�o----------------------0 

(FAN-RACKOJ-SL 0 TI4J 

2 A  
0-----�--------� 

CB-127 

2 A  
� L -CB-728 (1)-------o o------o---

CB-728 

2 A  (1)-------o�� 
CB-729 

5 A 

CB-730 

TO DIGITAL OUTPUT CARD 
(FAN-RA CK02-SL O TOJJ 

SPARE 

SPARE 
24 VDC 5 AMP 

POWER SUPPL Y 
N L -CB-/30 / 

r---------------------=�--� 
r----------------------------=G--� 

+24 -24 

I A +FU-732 � 

FU-/32 

I A +FU-733 
FU-/33 

7 A +FU-134 '-' 
FU-134 

I A +FU-735 _ 

FU-/35 

TO ANAL OG INPUT CARD 
(FAN-RA CK02-AIOJJ 

TO ANAL OG INPUT CARD 
(FAN-RA CK02-AI02J 

TO ANAL OG INPUT CARD 
(FAN-RA CK02-AI03J 

THERMOSTA T 

� 

" 

-24 

-24 

-24 

-24 

LEGEND: 

WIRING �' FOR EXTERIOR 
NO TE: 

EXTERIOR � � TERMINAL BLOCK 

-------D-'- -1 I WIR lNG 

7. FOR LEGEND AND ABBREVIA TIONS SEE SHEET 1 516/5551 � f--------0---INTERIOR \__TERMINAL BL OCK WIRING FOR INTERIOR 
WIRING 
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Bi 
� rr, 
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� 
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::0 
� 0 
r;:j 
� 

f'.-
II 

1756-PA 75 
POWER SUPPL Y 

0 

� 911111111111111111= .. 11� 1756-EN2TR 
ETHERNET 

I 

1756-IA /6 
DIGITAL INPUT 

1756-IA /6 
DIGITAL INPUT 

1756-IA /6 
DIGITAL INPUT D� I I I II I I I I I I I I ij w IIPl 
1756-IA /6 
DIGITAL INPUT 

1756-IA /6 
DIGITAL INPUT 

1756-IA 16 
DIGITAL INPUT 

9� 1111111111111 i m
��� bj��T���NPUT 

C 

1756-IA 16 
DIGITAL INPUT 

7756-IA /6 
DIGITAL INPUT 

1756-0A/6 
DIGITAL OUTPUT 

L 1756-0A/6 RJ DIGITAL OUTPUT 

1756-0A/6 
DIGITAL OUTPUT 

7756-0A/6 
DIGITAL OUTPUT 

1756-0A/6 

�1111111111111 �= m iiPJ;;;;;;��E 

� 
§ 
r;:j 
� 0 

l.QI 

/1 
II 

� 

1756-PA 75 
POWER SUPPL Y 

� 1756-0A/6 
DIGITAL OUTPUT 

1756-IFB 
ANALOG INPUT 

1756-IFB 
ANALOG INPUT 

1756-IFB 
ANALOG INPUT ���� tJI ICilll�l ±I ±I �I CJI 1�1�1 �W�wr±llbJ::--1 

'\J v 

r-----

1.....----. 

� 
("') 
"'tJ � � ::0 ""( 
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� ("') 
� ("') 0 
� h. 

L 

/1 

II 

10 
10 •O 

10 
10 
•O 

0 
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II 

1756-PA 75 
POWER SUPPL Y 

1756-L 72 
CONTROLLER 

0 

1756-RM2 
REDUNDANCY MODULE 

1756-EN2TR 
2 PORT ETHERNET MODULE � 1756-EN2T 
IP BRIDGE MODULE 

1756-PA 75 
POWER SUPPL Y ::0 ""( JJ J.l .1 .1.!1.1 .1 .1 .1.1111! �� 

� 

� ,.----

,...----

L...__ 

�"'t:J 0::0 
t:::Jo OJV) 
�� ""'i 
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ITIJ 

[] [] [] 
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DO 
DO 
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1756-L 72 
CONTROLLER � J756-RM2 
REDUNDANCY MODULE 

1756-EN2TR 
2 PORT ETHERNET MODULE � J756-EN2T 
IP BRIDGE MODULE 

PWR-IE50W-A C 
A C  POWER SUPPL Y 

IE -2000-16TC-G-L 
NETWORK SWITCH 

0 I 
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� I 
C) y 
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�� HAM - 71 - 01 . 34 SCAD A - F AN-PLC RACK LAYOUT AND NETWORK DIAGRAM 
BRIDGE NO . HAM-71-0134 

DESIGNED DRAWN REVIEWED DATE - DESIGN AGENCY 
SW SW RF 08/19/14 ,� HATCH MOTT MacDONALD 

CHECKED REVISED STRUCTURE FILE NUMBER � 18013 CLEVELAND PKWY • 
SUITE 200 

I-71 LYTLE TUNNEL UNDER LYTLE PARK KS CZ 3106578 CLEVELAND, OH 44135 (j) 
PID No. 87268 
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DESCRIPTION 
PL C POWER SUPPL Y 
ETHERNET MODULE 
SPA RE-SL O T  
DIGITAL INPUT MODULE 
UTIL I TY MA IN #/ BREA KER RACKED IN (TOCJ 
UTILI TY MA IN#/ BREA KER POSITION OPEN/CLOSE (MOCJ 
UTILITY MAIN #2 BREA KER RA CKED IN ( TOCJ 
UTILITY MA IN #2 BREA KER POSITION OPEN/CLOSE (MOCJ 
UTILITY TIE BREA KER RA CKED IN (TOCJ 
UTIL I TY TIE BREA KER POSI TION OPEN/CL OSE (MOCJ 
PANEL BOARD DP-E SUPPL Y BREA KER RACKED IN (TOCJ 
PANEL BOARD DP-E SUPPL Y BREA KER POSITION OPEN/CL OSE (MOCJ 
PANEL BOARD DP-W SUPPL Y BREA KER RACKED IN (TOCJ 
PANEL BOARD DP-W SUPPL Y BREA KER POSITION OPEN/CLOSE (MOCJ 
PANEL BOARD LP-PP SUPPL Y BREA KER RA CKED IN (TOCJ 
PANEL BOARD LP-PP SUPPL Y BREA KER POSI TION OPEN/CL OSE (MOCJ 
PANEL BOARD LP-DP SUPPL Y BREA KER RACKED IN (TOCJ 
PANEL BOARD LP-DP SUPPL Y BREA KER POSI TION OPEN/CL OSE (MOCJ 

- SPARE 
- SPARE 

DIGITAL INPUT MODULE 
FAN MOTOR #/ MOTOR WINDING/BEA RING OVER TEMPERA TURE BLOCK START  
FAN MOTOR #/ HS SOFT STARTER FAUL T 
FAN MOTOR #/ HS SOFT STARTER STA RTED/B YPASSED 
FAN MOTOR #! HIGH-SPEED FORWA RD RUNNING 
FAN MOTOR #/ HIGH-SPEED REVERSE RUNNING 
FAN MOTOR #fL OW-SPEED FORWARD RUNNING 
FAN MOTOR #fL OW-SPEED REVERSE RUNNING 
FAN MOTOR #f HIGH-SPEED TRIP 
FAN MOTOR #/ L OW-SPEED TRIP 
FAN MOTOR #f L OCAL/REMO TE 
FAN MOTOR #f LS SOFT STARTER FAUL T 
FAN MOTOR #f LS SOFT STARTER STA RTED/B YPASSED 

- SPARE 
- SPARE 
- SPARE 
- SPARE 

DIGITAL INPUT MODULE 
FAN #J ISO. DAMPER ACTR.S L OCAL/REMO TE 
FAN #f ISO. DAMPER A CTR. "FI-D1-lu POSITION (EXT. L IMI T SWITCH) OPENED 
FAN #/ ISO. DAMPER ACTR. ''FI-Dl-16 POSITION (EXT. L IMI T SWITCH) CL OSED 
FAN #f ISO. DAMPER ACTR. ''FI-DT-2u POSITION (EXT. L IMIT SWITCHJ OPENED 
FAN #f ISO. DAMPER A CTR. ''FI-Dl-28 POSITION (EXT. L IMIT SWITCH) CL OSED 
FAN #f ISO. DAMPER ACTR. "FI-D!-3° POSITION (EXT. L IMIT SWITCHJ OPENED 
FAN #f ISO. DAMPER ACTR. "FI-DT-3° POSITION (EXT. L IMIT SWITCH) CL OSED 
FAN #f ISO. DAMPER ACTR. ''FI-Dl-4" POSITION (EXT. L IMIT SWITCH) OPENED 
FAN #f ISO. DAMPER ACTR. "FI-DT-4u POSITION (EXT. L IMIT SWITCH) CL OSED 
SOFT STARTER #fUTILITY SUPPL Y BREA KER RA CKED IN 
SOFT STARTER#! UTILITY SUPPL Y BREA KER OPEN/CL OSE 
- SPARE 
- SPARE 
- SPARE 
- SPARE 
- SPARE 

DIGITAL INPUT MODULE 
FAN MOTOR #2 MOTOR WINDING/BEARING OVER TEMPERA TURE BLOCK START  
FAN MOTOR #2 HS SOFT STA R TER FAUL T 
FAN MOTOR #2 HS SOFT STA R TER STA RTED/BYPASSED 
FAN MOTOR #2 HIGH-SPEED FORWARD RUNNING 
FAN MOTOR #2 HIGH-SPEED REVERSE RUNNING 
FAN MOTOR #2 L OW-SPEED FORWA RD RUNNING 
FAN MOTOR #2 L OW-SPEED REVERSE RUNNING 
FAN MOTOR #2 HIGH-SPEED TRIP 
FAN MOTOR #2 L OW-SPEED TRIP 
FAN MOTOR #2 L OCAL/REMO TE 
FAN MOTOR #2 LS SOFT STA R TER FAUL T 
FAN MOTOR #2 LS SOFT STA R TER STA RTED/BYPASSED 

- SPARE 
- SPARE 
- SPARE 
- SPARE 

DIGITAL INPUT MODULE 
FAN #2 ISO. DAMPER ACTR.S L OCAL/REMO TE 
FAN #2 ISO. DAMPER ACTR. "FI-D2-lu POSITION (EXT. L IMIT SWITCH) OPENEL 
FAN #2 ISO. DAMPER A CTR. "FI-D2-Ju POSITION (EXT. LIMIT SWITCH) CL OSED 
FAN #2 ISO. DAMPER ACTR. "FI-D2-2° POSITION (EXT. LIMIT SWITCH) OPEN£ 
FAN #2 ISO. DAMPER ACTR. "FI-D2-2° POSITION (EXT. L IMIT SWITCH) CL OS£ 
FAN #2 ISO. DAMPER A CTR. "FI-D2-3' POSITION (EXT. LIMIT SWITCH) OPEN£ 
FAN #2 ISO. DAMPER ACTR. "FI-D2-3u POSITION (EXT. L IMIT SWITCH) CL OSE 
FAN #2 ISO. DAMPER A CTR. "FI-D2-4o POSITION (EXT. LIMIT SWITCH) OPEN£ 
FAN #2 ISO. DAMPER ACTR. "FI-D2-4u POSITION (EXT. L IMIT SWITCH) CLOSE 
SOFT STARTER #2 UTILITY SUPPL Y BREA KER RA CKED IN 
SOFT STARTER #2 UTILITY SUPPL Y BREA KER OPEN/CLOSE 

- SPARE 
- SPARE 
- SPARE 
- SPARE 
- SPARE 

FAN-PLC-HARDWIRED //0 0 

(SHEET I OF 2J ....J . 10 <[>-z;;r: l"l 
O"" ;;;: on_ """ 
oo Oz :I: 

TAG LOG PLC CARD RA CK SL OT POINT DESCRIPTION TAG LOG :::0...: 0 1-iil • 1756-IA /6 0 7 DIGI TAL INPUT MODULE tiG:ig� 0 FAN MOTOR #3 MOTOR WINDING/BEARING OVER TEMPERA TURE BLOCK START  TV-F3-WBR-OVRTM L OG :::;;dNj 1 FAN MOTOR #3 HS SOFT STARTER FAUL T TV-F3-SSH-FAUL T L OG ���� 2 FAN MOTOR #3 HS SOFT STARTER STA RTED/BYPASSED TV-F3-SSH-BYPAS <0:::>....1 
MBRER 1-000-RA CKD 3 FAN MOTOR #3 HIGH-SPEED FORWARD RUNNING TV-F3-HSP-FDRNG :z::SQV>u 
MBRER 1-000-0PNED 4 FAN MOTOR #3 HIGH-SPEED REVERSE RUNNING TV-F3-HSP-RVRNG I MBRER2-000-0PNED 5 FAN MOTOR #3 L OW-SPEED FORWA RD RUNNING TV-F3-LSP-FDRNG 
MBRER2-000-0PNED 6 FAN MOTOR #3 L OW-SPEED REVERSE RUNNING TV-F3-LSP-RVRNG 
UBRER 1-000-RA CKD 7 FAN MOTOR #3 HIGH-SPEED TRIP TV-F3-HSP- TRIP L OG 
UBRER!-000-0PNED 8 FAN MOTOR #3 L OW-SPEED TRIP TV-F3-LSP- TRIP L OG 
PBHER 1-000-RA CKD 9 FAN MOTOR #3 L OCAL/REMO TE TV-F3-CTR-REMO T ..,. 
PBHER /-000-0PNED /0 FAN MOTOR #3 LS SOFT STARTER FAUL T TV-F3-SSL -FAUL T w:::::: 
PBHER2-000-RACKD 11 FAN MOTOR #3 LS SOFT STARTER STA RTED/BYPASSED TV-F3-SSL -BYPAS f--(1) <(� co 
PBHER2-000-0PNED 12 - SPARE o"'- r-co Li) 
PBERLP-000-RACKD 13 - SPARE 0 CD 
PBERLP-000-0PNED 14 - SPARE 0 

D � 
PBHRLP-000-RACKD 15 - SPARE w S: I.J... 
PBHRLP-000-0PNED 1756-IA /6 0 8 DIGI TAL INPUT MODULE �et: 0 FAN #3 ISO. DAMPER ACTR.S L OCAL/REMO TE FI -03 -DOO-REMO T 

1 FAN #3 ISO. DAMPER ACTR. "FI-D3-JH POSITION (EXT. L IMIT SWITCH) OPENEl FI -D3 -DO 1-0PNED 
2 FAN #3 ISO. DAMPER ACTR. "FI-D3-Iu POSITION (EXT. L IMIT SWITCH) CL OSE£ FI -03 -DO 1-CL OSD z 

TV-F/-WBR-0 VRTM L OG 3 FAN #3 ISO. DAMPER ACTR. "FI-D3-2° POSITION (EXT. L IMIT SWITCH) OPEN£ FI -03 -D02-0PNED S: l/) N �� u 
TV-F/-SSH-FAUL T L OG 4 FAN #3 ISO. DAMPER ACTR. "FI-D3-2° POSITION (EXT. L IMIT SWITCH) CL OSE FI -03 -D02-CL OSD 
TV-F!-SSH-B YPAS 5 FAN #3 ISO. DAMPER ACTR. "FI-D3-3u POSITION (EXT. L IMIT SWITCH) OPEN£ FI-D3-D03-0PNED 
TV-FI-HSP-FDRNG 6 FAN #3 ISO. DAMPER ACTR. "FI-D3-3u POSITION (EXT. L IMIT SWITCH) CLOSE FI -03 -D03 -CL OSD D 
TV-FI-HSP-RVRNG 7 FAN #3 ISO. DAMPER ACTR. "FI-D3-4u POSITION (EXT. L IMIT SWITCH) OPEN£ FI -03 -D04 -OPNED w ZVJ l/) TV-FI-LSP-FDRNG 8 FAN #3 ISO. DAMPER ACTR. "FI-D3-4u POSITION (EXT. L IMIT SWITCHJ CLOSE FI-D3-D04-CL OSD �� ::.::: 
TV-Fl-LSP-RVRNG 9 SOFT STARTER #3 UTILITY SUPPL Y BREA KER RA CKED IN SS3FR2-SBR-RACKD 
TV-F/-HSP- TRIP L OG 10 SOFT STARTER #3 UTILITY SUPPL Y BREA KER OPEN/CLOSE SS3FR2-SBR-OPNED 
TV-F/-LSP- TRIP L OG 11 - SPARE 
TV-Fl-CTR-REMO T 12 - SPARE 
TV-FI-SSL -FA UL T 13 - SPARE 
TV-F/-SSL -B YPAS 14 - SPARE N 

15 - SPARE LL 
1756-IA /6 0 9 DIGI TAL INPUT MODULE 0 

0 SOUTHBOUND TUNNEL DAMPER ACTR.S L OCAL/REMO TE TI-DS00-000-REMO T£ -
1 SOUTHBOUND TUNNEL DAMPER A CTR. u TI-DS-1u POSITION OPENED TI -DSO 1-000-0PNED 1-2 SOUTHBOUND TUNNEL DAMPER ACTR. 8 TI-DS-18 POSITION CL OSED TI -DSO 1-000-CL OSD LLJ 

FI -D 1-DOO-REMO T 3 SOUTHBOUND TUNNEL DAMPER ACTR. u TI-DS-2u POSITION OPENED TI-DS02-000-0PNED LLJ 
FI -D !-DO T-OP NED 4 SOUTHBOUND TUNNEL DAMPER A CTR. uTI-DS-26 POSITION CL OSED TI -DS02-000-CL OSD :I: 
FI -DI-DO 1-CL OSD 5 SOUTHBOUND TUNNEL DAMPER ACTR. "TI-DS-38 POSITION OPENED TI-DS03-000-0PNED t/) ::.::: 
FI-D!-D02-0PNED 6 SOUTHBOUND TUNNEL DAMPER ACTR. uTI-DS-3u POSITION CL OSED TI -DS03 -000-CL OSD LLJ et: 
FI-D!-D02-CL OSD 7 SOUTHBOUND TUNNEL DAMPER A CTR. "TI-DS-48 POSITION OPENED TI-DS04-000-0PNED _J <( 

::::> D... 
FI -D 1-D03 -OPNED 8 SOUTHBOUND TUNNEL DAMPER ACTR. u TI-DS-4u POSITION CL OSED TI-DS04-000-CL OSD 0 w 
FI -D !-D03 -CL OSD 9 SOUTHBOUND TUNNEL DAMPER ACTR. uTI-DS-5u POSITION OPENED TI-DS05-000-0PNED LLJ ..,. _J :I: 1"11-
FI-D!-D04-0PNED 10 SOUTHBOUND TUNNEL DAMPER ACTR. uTI-DS-5u POSITION CL OSED TI-DS05-000-CL OSD (.J �>-
FI-D!-D04-CL OSD 11 SOUTHBOUND TUNNEL DAMPER A CTR. uTI-DS-6u POSITION OPENED TI-DS06-000-0PNED t/) ?_J 
SS!FR 1-SBR-RA CKD 12 SOUTHBOUND TUNNEL DAMPER A CTR. 8TI-DS-68 POSITION CL OSED TI-DS06-000-CL OSD 0 t=n: 1 W  
SS!FR 1-SBR-OPNED 13 - SPARE ' �0 

14 - SPARE - <(Z 
:::c::::l 

15 - SPARE 0 • _J 
1756-IA /6 0 TO DIGI TAL INPUT MODULE LLJ ow 

0 EXIT RAMP TUNNEL DAMPER A CTR.S L OCAL/REMO TE TI-DR00-000-REMO T£ ct:: zZ 
- z 

1 EXIT RAMP TUNNEL DAMPER A CTR. Hfi-DRu POSITION OPENED TI-DROT-000-0PNED 31: W::::l (.!)I-
2 EXIT RAMP TUNNEL DAMPER A CTR. Hfi-DRu POSITION CL OSED TI -ORO 1-000-CL OSED 0 8w ct:: 

TV-F2-WBR-OVRTM L OG 3 NORTHBOUND TUNNEL ACTR.S L OCAL/REMO TE TI-DN00-000-REMO T <t et: ....J [!]I-
TV-F2-SSH-FAUL T L OG 4 NORTHBOUND TUNNEL ACTR. uTI-DN-!0 POSITION OPENED TI -DNO 1-000-0PNED :I: >-
TV-F2-SSH-BYPAS 5 NORTHBOUND TUNNEL ACTR. uTI-DN-!u POSITION CL OSED TI -DNO 1-000-0PNED _J (.J 
TV-F2-HSP-FDRNG 6 NORTHBOUND TUNNEL ACTR. uTI-DN-2u POSITION OPENED TI-DN02-000-0PNED _J r:: 
TV-F2-HSP-RVRNG 7 NORTHBOUND TUNNEL ACTR. uTI-DN-2u POSITION CL OSED TI-DN02-000-CL OSD a.. ...!... 
TV-F2-LSP-FDRNG 8 FIRE ALARM GENERAL ALARM SIGNAL FIRALM-GNL -SIGNL L OG I 
TV-F2-LSP-RVRNG 9 FIRE ALARM TROUBLE SIGNAL FIRALM-TRB-SIGNL L OG <t TV-F2-HSP-TRIP L OG 10 FIRE ALARM SUPERVISORY SIGNAL FIRALM-SUP-SIGNL L OG 0 
TV-F2-LSP- TRIP L OG 11 HVA C #! STA TUS HVA C0!-000-STA TS <t 
TV-F2-C TR-REMO T 12 HVA C #f FAUL T HVAC0!-000-FAUL T L OG (.J 
TV-F2-SSL -FAUL T 13 - SPARE t/) 
TV-F2-SSL -BYPAS 14 - SPARE 

15 - SPARE 
1756-0A16 0 11 DIGI TAL OUTPUT MODULE 

0 FAN #T ISO. DAMPER A CTR. "FI-DT-1" OPEN COMMAND FI-Dl-DO!-OPCMD 
1 FAN#/ ISO. DAMPER A CTR. "FI-DT-1" CLOSE COMMAND FI -D !-DO 1-CL CMD 
2 FAN#/ ISO. DAMPER A CTR. "FI-Dl-26 OPEN COMMAND FI -02-002-0PCMD 

FI-02-DOO-REMO T 3 FAN#/ ISO. DAMPER A CTR. "FI-D/-26 CLOSE COMMAND FI -D2-D02-CL CMD 
FI -02-DO 1-0PNED 4 FAN#/ ISO. DAMPER A CTR. "FI-D/-36 OPEN COMMAND FI -03 -D03 -OPCMD � FI -02-DO 1-CL OSD 5 FAN #J ISO. DAMPER A CTR. "FI-DT-3u CLOSE COMMAND FI-D3-D03-CLCMD 
FI -D2-D02-0PNED 6 - SPARE C") co 

co 
FI -D2-D02-CL OSD 7 - SPARE ... C\1 
FI -D2-D03 -OPNED 8 FAN MOTOR #J HS SOFT STARTER ENABLE TV-F/-SSH-ENBLE 0 r-.. 

I co FI -D2-D03 -CL OSD 9 FAN MOTOR #J HIGH-SPEED FORWA RD RUN TV-F1-HSP-FDRUN ... 
FI -D2-D04 -OPNED TO FAN MOTOR#/ HIGH-SPEED REVERSE RUN TV-F/-HSP-RVRUN ..... 0 
FI-D2-D04-CL OSD 11 FAN MOTOR #/ L OW-SPEED FORWARD RUN TV-Fl-LSP-FDRUN I z 
SS2FR2-SBR-RA CKD 72 FAN MOTOR #/ L OW-SPEED REVERSE RUN TV-Fl-LSP-RVRUN :i 
SS2FR2-SBR-OPNED 73 SOFT STARTER #/ UTILITY BREAKER REMO TE TRIP SS/- TV-F/-SBR-RTRIP L OG <C c 

14 SOFT STARTER #/ UTILITY BREAKER CLOSE SST-TV-FJ-SBR-CL OS£ J: a. 
15 - SPARE 

284j29E 
NO TES: @ /. "LOG" IDENTIFIES TA GS WHICH NEED TO BE COLLECTED FOR 

HISTORICAL TRENDING. 
2. FOR LEGEND AND ABBREVIA TIONS SEE SHEET I 516Z555I 5 
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DESCRIPTION 
DIGITAL OUTPUT MODULE 

- SPARE 
- SPARE 
- SPARE 
- SPARE 
- SPARE 
- SPARE 
- SPARE 
- SPARE 

FAN MOTOR #2 HS SOFT STA R TER ENABLE 
FAN MOTOR #2 HIGH-SPEED FORWARD RUN 
FAN MOTOR #2 HIGH-SPEED REVERSE RUN 
FAN MOTOR #2 L OW-SPEED FORWA RD RUN 
FAN MOTOR #2 L OW-SPEED REVERSE RUN 
SOFT STARTER #2 UTILITY BREA KER REMO TE TRIP 
SOFT STARTER #2 UTILITY BREA KER CL OSE 

- SPARE 
DIGITAL OUTPUT MODULE 

- SPARE 
- SPARE 
- SPARE 
- SPARE 
- SPARE 
- SPARE 
- SPARE 
- SPARE 

FAN MOTOR #3 HS SOFT STARTER ENABLE 
FAN MOTOR #3 HIGH-SPEED FORWARD RUN 
FAN MOTOR #3 HIGH-SPEED REVERSE RUN 
FAN MOTOR #3 LOW-SPEED FORWARD RUN 
FAN MOTOR #3 LOW-SPEED REVERSE RUN 
SOFT STARTER #3 UTILITY BREA KER REMO TE TRIP 
SOFT STARTER #3 UTILITY BREA KER CL OSE 

- SPARE 
DIGITAL OUTPUT MODULE 
UTILITY MAIN #1 REMO TE TRIP 
UTILITY MAIN #1 REMO TE CL OSE (JNTERL OCKED WITH TIE BREA KERJ 
UTILITY MAIN #2 REMO TE TRIP 
UTILITY MAIN #2 REMO TE CLOSE (JNTERL OCKED WITH TIE BREA KER) 
UTILITY TIE BREA KER REMO TE TRIP 
UTILITY TIE BREA KER REMO TE CL OSE (JNTERL OCKED WITH MAIN#/ & #2) 
UTILITY TIE BREA KER AUTO TRANSFER ENABLED 
FAN MOTOR #1 LS SOFT STARTER ENABLE 
FAN MOTOR #2 LS SOFT STA R TER ENABLE 

- SPARE 
- SPARE 
- SPARE 
- SPARE 
- SPARE 
- SPARE 
- SPARE 

DIGITAL OUTPUT MODULE 
SOUTHBOUND TUNNEL DAMPER ACTR. uTI-DS-1u OPEN COMMAND 
SOUTHBOUND TUNNEL DAMPER ACTR. uTI-DS-1" CLOSE COMMAND 
SOUTHBOUND TUNNEL DAMPER ACTR. 0TI-DS-2n OPEN COMMAND 
SOUTHBOUND TUNNEL DAMPER ACTR. uTI-DS-2u CL OSE COMMAND 
SOUTHBOUND TUNNEL DAMPER ACTR. 8TI-DS-3u OPEN COMMAND 
SOUTHBOUND TUNNEL DAMPER ACTR. 8 TI-DS-3u CL OSE COMMAND 
SOUTHBOUND TUNNEL DAMPER ACTR. uTI-DS-48 OPEN COMMAND 
SOUTHBOUND TUNNEL DAMPER ACTR. 8TI-DS-4u CL OSE COMMAND 
SOUTHBOUND TUNNEL DAMPER ACTR. 0TI-DS-5u OPEN COMMAND 
SOUTHBOUND TUNNEL DAMPER ACTR. 0TI-DS-58 CLOSE COMMAND 
SOUTHBOUND TUNNEL DAMPER ACTR. 0TI-DS-6u OPEN COMMAND 
SOUTHBOUND TUNNEL DAMPER ACTR. uTI-DS-6° CL OSE COMMAND 
FAN MOTOR #3 LS SOFT STARTER ENABLE 

- SPARE 
- SPARE 
- SPARE 

PROSOFT MODBUS MODULE 

FAN-PLC-HARDWIRED //0 
<SHEET 2 OF 2J 

TAG LOG PLC CARD 
1756-ENET 
1756-0A 16 

TV-F2-SSH-ENBLE 
TV-F2-HSP-FDRUN 
TV-F2-HSP-RVRUN 
TV-F2-LSP-FDRUN 
TV-F2-LSP-RVRUN 
SS2FR2-SBR-R TRIP L OG 
SS2FR2-SBR-CL OSE 

SPA RE 
1756-IF8 

TV-F3-SSH-ENBLE 
TV-F3-HSP-FDRUN 
TV-F3-HSP-RVRUN 1756-IF8 
TV-F3-LSP-FDRUN 
TV-F3-LSP-RVRUN 
SS2FR3-SBR-RTRIP L OG 
SS2FR3-SBR-CL OSE 

MBRER2-000-RTRIP L OG 
MBRER2-000-CL OSE 
MBRER2-000-RTRIP L OG 1756-IF8 
MBRER2-000-CL OSE 
UBRER 1-000-R TRIP L OG 
UBRER 1-000-CL OS£ 
UBRERI-000-AUTO T 
TV-Fl-SSL -ENBLE 
TV-F2-SSL -ENBLE 

SPA RE 

TI -DSO 1-000-0PCMD 
TI-DS01-000-CL CMD 
TI-DS02-000-0PCMD 
TI-DS02-000-CLCMD 
TI-DS03-000-0PCMD 
TI-DS03-000-CL CMD 
TI-DS04-000-0PCMD 
TI-DS04-000-CLCMD 
TI-DS05-000-0PCMD 
TI-DS05-000-CL CMD 
TI-DS06-000-0PCMD 
TI-DS06-000-CL CMD 
TV-F3-SSL -ENBLE 

NO TES: 

RA CK 
1 
1 

I 
1 

1 

1 

1 

SL OT POINT DESCRIPTION 
0 ETHERNET MODULE 
1 DIGITAL OUTPUT MODULE 

0 EXIT RAMP TUNNEL DAMPER A CTR. 7I-DRu OPEN COMMAND 
1 EXIT RAMP TUNNEL DAMPER A CTR. 7I-DRu CLOSE COMMAND 
2 NORTHBOUND TUNNEL ACTR. uTI-DN-18 OPEN COMMAND 
3 NORTHBOUND TUNNEL ACTR. uTI-DN-18 CL OSE COMMAND 
4 - SPARE 
5 - SPARE 
6 - SPARE 
7 - SPARE 
8 - SPARE 
9 - SPARE 
TO - SPARE 
11 - SPARE 
12 - SPARE 
13 - SPARE 
14 - SPARE 
15 - SPARE 

2 SPARE-SL O T  
3 ANALOG INPUT MODULE 

0 FAN #I MOTOR VIBRA TION #1 
1 FAN #I MOTOR VIBRA TION #2 
2 FAN #I MOTOR SPEED 
3 CARBON MONOXIDE LEVEL - SOUTHBOUND TUNNEL 
4 CARBON MONOXIDE LEVEL - SOUTHBOUND RAMP TUNNEL 
5 CARBON MONOXIDE LEVEL - NORTHBOUND TUNNEL 
6 CARBON MONOXIDE LEVEL - ELECTRICAL ROOM 
7 - SPARE 

4 ANALOG INPUT MODULE 
0 FAN #2 MOTOR VIBRA TION #J 
1 FAN #2 MOTOR VIBRA TION #2 
2 FAN #2 MOTOR SPEED 
3 CARBON MONOXIDE LEVEL - SOUTHBOUND TUNNEL 
4 CARBON MONOXIDE LEVEL - SOUTHBOUND RAMP TUNNEL 
5 CARBON MONOXIDE LEVEL - NORTHBOUND TUNNEL 
6 CARBON MONOXIDE LEVEL - FAN PLENUM ROOM 
7 - SPARE 

5 ANALOG INPUT MODULE 
0 FAN #3 MOTOR VIBRA TION #1 
1 FAN #3 MOTOR VIBRA TION #2 
2 FAN #3 MOTOR SPEED 
3 - SPARE 
4 - SPARE 
5 - SPARE 
6 - SPARE 
7 - SPARE 

2 SPARE-SL O T  

1 .  "LOG" IDENTIFIES TA GS WHICH NEED TO BE COLLECTED FOR 
HISTORICAL TRENDING. 

2.  FOR LEGEND AND ABBREVIA TIONS SEE SHEET 1 516/5551 

0 ....J . 10 <[>-z;;r: l"l 
O"" ;;;: on_ """ 
oo Oz :I: 

TAG LOG :::0...: 0 1-iil • tiG:ig� 
:::;;dNj T!DRO 1-000-0PCMD ���� T!DRO 1-000-CL CMD <0:::>....1 

TID NO 1-000-0PCMD :z::SQV>u 
TID NO 1-000-CL CMD I TIDN02-000-0PCMD 
T!DN02-000-CL CMD 

..,. 
w :::::: f-- (1) <( �  co o"'- r-co Li) 0 CD 

0 
D � w S: I.J... �et: 

TV-Fl- VRI-STAAI L OG z 

TV-Fl-VR2-STAAI L OG S: l/) N 
� � u 

TV-Fl-000-SPEED L OG 
COSBO 1-000-S T AAI L OG 
COSRO 1-000-S T AAI L OG D 
CONB01-000-STAAI L OG w Z VJ  l/) COERO 1-000-S T AAI L OG � � ::.::: 

TV-F2- VR1-STAAI L OG 
TV-F2-VR2-STAAI L OG 
TV-F2-000-SPEED L OG 
COSB02-000-STAAI L OG N 
COSR02-000-S T AA I L OG u. 
CONB02-000-STAAI L OG 0 
COFPO 1-000-S T AAI L OG N 

1-LLJ TV-F3- VR1-STAAI L OG LLJ 
TV-F3-VR2-STAAI L OG ::I: 
TV-F3 -000-SPEED L OG V) ::.::: LLJ et: 

....J <( 
:::::> D... 
c w LLJ ..,. _J ::I: 1"11-
u � >-
V) ?_J 

t=n: 0 1 W  ' � 0  
<(Z - :::c::::l 

c • _J LLJ ow 
0:::: zZ 
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VIR TUAL 1/0 SCHEDULE 

DEVICE VIRTUAL I/0 
LIGHTING CONTROL PANEL fN-CJ HAND/OFF/AUTO SEL ECTOR SWITCH STA TUS 

CONTA CTOR OUTPUT 
CONTA CTOR STA TUS 
LOCAL TUNNEL LIGHTING SWITCHING OUTPUT 
LOCAL TUNNEL LIGHTING DIMMING OUTPUT 
LUMINANCE SENSOR STA TUS 
LUMINANCE SENSOR READING 

LIGHTING CONTROL PANEL (S-CJ HAND/OFF/AUTO SELECTOR SWITCH STA TUS 
CONTA CTOR OUTPUT 
CONTA CTOR STA TUS 
LOCAL TUNNEL LIGHTING SWITCHING OUTPUT 
LOCAL TUNNEL LIGHTING DIMMING OUTPUT 
LUMINANCE SENSOR STA TUS 
LUMINANCE SENSOR READING 

SOUTHBOUND TUNNEL HEA T DETECTION CONTROL PANEL ZONE 1 FIRE ALARM 
ZONE 2 FIRE ALARM 

NORTHBOUND TUNNEL HEA T DETECTION CONTROL PANEL ZONE 1 FIRE ALARM 
ZONE 2 FIRE ALARM 

SOUTHBOUND RAMP-£ TUNNEL HEA T DETECTION CONTROL PANEL ZONE 1 FIRE ALARM 
ZONE 2 FIRE ALARM 

SOUTHBOUND PORTAL NETWORK CABINET CABINET DOOR OPEN 
CABINET TEMPERA TURE 
CABINET HUMIDITY 

NORTHBOUND POR TAL NETWORK CABINET CABINET DOOR OPEN 
CABINET TEMPERA TURE 
CABINET HUMIDITY 

CONTROL ROOM NETWORK CABINET CABINET DOOR OPEN 
CABINET TEMPERA TURE 
CABINET HUMIDITY 

MUL TILIN 1 MO TOR 1 WINDING 1 TEMPERA TURE 
MO TOR 1 WINDING 2 TEMPERA TURE 
MO TOR 1 WINDING 3 TEMPERA TURE 
MO TOR 1 BEARING 1 TEMPERA TURE 
MO TOR 1 BEARING 2 TEMPERA TURE 

MUL TILIN 2 MO TOR 2 WINDING 1 TEMPERA TURE 
MO TOR 2 WINDING 2 TEMPERA TURE 
MO TOR 2 WINDING 3 TEMPERA TURE 
MO TOR 2 BEARING 1 TEMPERA TURE 
MO TOR 2 BEARING 2 TEMPERA TURE 
MO TOR 2 BEARING 2 TEMPERA TURE 

MUL TILIN 3 MO TOR 3 WINDING 1 TEMPERA TURE 
MO TOR 3 WINDING 2 TEMPERA TURE 
MO TOR 3 WINDING 3 TEMPERA TURE 
MO TOR 3 BEARING 1 TEMPERA TURE 
MO TOR 3 BEARING 2 TEMPERA TURE 
MO TOR 3 BEARING 2 TEMPERA TURE 

UTILITY MAIN BREAKER I VOL TAG£ (VJ 
CURRENT (AJ 
POWER (WJ 
POWER (VARJ 
POWER FA CTOR 

UTILITY MAIN BREAKER 2 VOL TAG£ (VJ 
CURRENT (A) 
ACTIVE POWER (WJ 
REA CTIVE POWER WARJ 
POWER FA CTOR 

NO TES: 

I. FIELD DEVICES CONNECTED TO SWITCH FSW-S1-CR-R2 
WHICH COMMUNICA TE VIA MODBUS PRO TOCOL SHALL 
USE THE FAN-PL C AS  A GA TEWA Y FOR COMMUNICA TION TO 
SCADA . THE CONTRACTOR SHALL PROGRAM THE PL C 
A CCORDINGL Y. 

2. SNMP & NA TIVE PLC PROTOCOL DEVICES SHALL BE 
READ B Y  SCADA SERVER DIRECTL Y. 

3 . '1 0GI/ IDENTIFIES TAGS WHICH NEED TO BE 
COLLECTED FOR HISTORICAL TRENDING . 

4 .  FOR LEGEND AND ABBREVIA TIONS SEE SHEET 1 516/5551 

CJ 
_j • «>- � z;;:: o>« � on_ 
Oo O z  :r: 

I/0 TYPE PROTOCOL LOG :::;:<( 0 �Ld .. DI NA TIVE-PLC 6�g§@  AI  NA TIVE-PLC L OG ::?!dN:J 
DI NA TIVE-PLC ���� AI NA TIVE-PLC L OG «o ::::> _j 
AI NA TIVE-PLC L OG :r:S2(.()U 
DI NA TIVE-PLC I AI NA TIVE-PL C L OG 
DI NA TIVE-PLC 
AI NA TIVE-PLC 
DI NA TIVE-PLC 
AI NA TIVE-PLC " 
AI NA TIVE-PLC ::::: 
DI NA TIVE-PLC �� co 
AI NA TIVE-PLC D �  I'-co lD 
DI MODBUS L OG 0 c.D 
DI MODBUS L OG 0 

D ;:::) DI MODBUS L OG w "'LL 
DI MODBUS L OG �rr 
DI MODBUS L OG 
DI MODBUS L OG 
DI SNMP L OG �(/) AI SNMP L OG N 

� � u 
AI SNMP L OG 
DI SNMP L OG 
AI SNMP L OG D AI SNMP L OG � V)  til DI SNMP L OG � � � 
AI SNMP L OG 
AI SNMP L OG 
AI MODBUS L OG 
AI MODBUS L OG 
AI MODBUS L OG 
AI MODBUS L OG 
AI MODBUS L OG 
AI MODBUS L OG 
AI MODBUS L OG 
AI MODBUS L OG 
AI MODBUS L OG 
AI MODBUS L OG 

UJ AI MODBUS L OG ....J 
AI MODBUS L OG => � 
AI MODBUS L OG 0 rr 
AI MODBUS L OG UJ <( 

:I: 0.. 
AI MODBUS L OG u w 
AI MODBUS L OG V> " _j 1'0f-AI MODBUS L OG 0 �>-
AI MODBUS L OG � 

? ....J 
AI MODBUS L OG t:: rr , w  
AI MODBUS L OG ....J � 0  
AI MODBUS L OG <( <(Z 

=> :::r:: ::::l 
AI MODBUS L OG 1- • _j 
AI MODBUS L OG 0::: ow 
AI MODBUS L OG > zZ 

z 
AI MODBUS L OG W ::::l 

I (::Jf-
AI MODBUS L OG 0 ...... w 
AI MODBUS L OG <( rr _j  

0 Cl)f-
<( >-
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ITEM NO. PART  NUMBER MANUFACTURER 
I 1 756-A 4 ALLEN BRADLEY 
2 1756-A 7 ALLEN BRADLEY 
3 1756-N2 ALLEN BRADLEY 
4 1756-PA 72 ALLEN BRADLEY 
5 1756-PA 75 ALLEN BRADLEY 
6 1756-RM2 ALLEN BRADLEY 
7 1756-RMCI ALLEN BRADLEY 
8 1756-A /7 ALLEN BRADLEY 
9 1756-IA /6 ALLEN BRADLEY 
10 1756-IF8 ALLEN BRADLEY 
1 1  1 756-0A /6 ALLEN BRADLEY 
12 1756-0F4 ALLEN BRADLEY 
13 1756-PAR2 ALLEN BRADLEY 
14 1 783-ETAP ALLEN BRADLEY 
15 1756-L 72 ALLEN BRADLEY 
16 1756-EN2TR ALLEN BRADLEY 
17  MVI56E -MNET PROS OFT 
18 1756-EN2T ALLEN BRADLEY 
19 1498-A !C250 ALLEN BRADLEY 
20 1492-GH/50 ALLEN BRADLEY 
21  1492-GH050 ALLEN BRADLEY 
22 1492-GH030 ALLEN BRA DL E Y  
23 1492-GHO!O ALLEN BRADLEY 
24 1492-WFB242 ALLEN BRADLEY 
25 1492-J6 ALLEN BRADLEY 
26 1492-JDG3 ALLEN BRADLEY 
27  1492-JKD4 ALLEN BRADLEY 
28 1492-JG4 ALLEN BRADLEY 
29 700-HN/04 ALLEN BRADLEY 
30 700-HC22A I ALLEN BRADLEY 
31 2856812 PHOENIX CONTA CT  
32 2866310 PHOENIX CONTA CT  
33 N/A N/A 
34 N/A N/A 
35 N/A N/A 
36 199-DR! ALLEN BRADLEY 
37 A 726024FSDG HOFFMAN 
38 A 72P60Fl HOFFMAN 
39 N/A N/A 
40 N/A N/A 
41  IE -2000-16TC-G-L CISCO 
42 PWR-IE50W-A C CISCO 
43 A CSHELF1212SS HOFFMAN 
44 HGF5ETHETHSS HOFFMAN 
45 SF/0 16414 HOFFMAN 
46 SG/000404 HOFFMAN 

GENERAL NO TE: 
THE CURRENT DESIGN IS BASED ON THE PARTS AND 
COMPONENTS SPECIFIED IN THE BILL OF MA TERIALS.  
ENGINEER fODO TJ APPRO VED OR EQUAL COMPONENTS 
MA Y BE ACCEPTED . WHEN APPRO VED EQUALS ARE TO 
BE USED THE CONTRA CTOR SHALL BE RESPONSIBLE 
FOR ANY MODIFICA TIONS TO THE DESIGN PLANS 
ASSOCIA TED WITH THE CHANGE. MODIFICA TIONS WILL 
INCLUDE BUT NO T LIMITED TO BILL OF MA TERIALS, 
DIMENSIONS, SPECIFICA TIONS, POWER DISTRIBUTION, 
CABLE AND CONDUIT SCHEDULE. FINAL DESIGN 
UTILIZING ENGINEER APPRO VED MA TERIALS SHALL 
ALSO BE SUBJECT TO APPRO VAL . 

ELEC TRICAL ROOM LA YOUT 

II I I I I I I I I II 

DESCRIPTION OTY  
CONTROL L OGIX 4 SL O T  CHASSIS 2 
CONTROL L OGIX 7 SL O T  CHASSIS I 
CONTROL L OGIX SL O T  FILLER 3 
CONTROL L OGIX A C  POWER SUPPL Y 2 
CONTROL L OGIX A C  POWER SUPPL Y 2 
CONTROL L OGIX REDUNDANCY MODULE 2 
CONTROL L OGIX RM MODULE FIBER PA TCH CABLE I 
CONTROL L OGIX 17 SL O T  CHASSIS 1 
CONTROL L OGIX 16 POINT DIGITAL INPUT MODULE 9 
CONTROL L OGIX 8 POINT ANAL OG INPUT MODULE 4 
CONTROL L OGIX 16 POINT DIGITAL OUTPUT MODULE 6 
CONTROL L OGIX 4 POINT ANAL OG OUTPUT MODULE 0 
CONTROL L OGIX POWER SUPPL Y BUND I 
3 PORT ETHERNET/I? TAP I 
CONTROL L OGIX 4 MB CONTROLLER 2 
CONTROL L OGIX ETHERNET MODULE 4 
MODBUS MASTER/SLA VE MODULE I 
CONTROL L OGIX IP BRIDGE MODULE 2 
25 A CIRCUIT BREAKER I 
15 A CIRCUIT BREAKER 2 
5 A CIRCUIT BREAKER 3 
3 A CIRCUIT BREAKER 3 
1 A CIRCUIT BREAKER AS REO. 
24 V DC FUSE TERMINAL BL OCK AS REO. 
FEED THROUGH TERMINAL BL OCKS AS REO . 
TWO LEVEL FEED THROUGH TERMINAL BL OCKS AS  REO. 
KNIFE DISCONNECT TERMINAL BL OCK AS REO . 
GROUND TERMINAL BL OCK AS REO. 
SCREW TERMINAL SOCKET AS REO. 
MINA TURE RELA Y DPD T 120 VA C 48 
TYPE 3 SURGE PRO TECTOR I 
5 AMP 24 V DC POWER SUPPL Y I 
WIREWA Y AS REO. 
DUAL  PLUG RECEP TACLE I 
PANEL LIGHT I 
DIN RAIL AS  REO. 
FREE STANDING ENCL OSURE I 
BA CKPLA TE I � 

� 
THERMOSTA T I 
FAN I 

I 

ln 
INDUSTRIAL ETHERNET 2000 SERIES 16 RJ45 + 2 SFP I 
POWER SUPPL Y FOR SWITCH 2 
STAINLESS STEEL FOLDING SHELF 12" X 12'1 I 
STAINLESS STEEL INTERSAFE DA TA PORTS I 
!O n SIDE-MOUNT FIL TER FAN 162CFM I 
10 '1 EXHAUST GRILLE KIT 7035 I 

33-

I, 4, 6, 7, 
15, 

1, 4, 6, 7, 
15, 

4 '-8'1 

4 

5 - 28 

FAN-PL C PANEL LA YOUT 

NO TE: 

I. FOR LEGEND AND ABBREVIA TIONS SEE SHEET 1 516/5551 
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�� -FAN PL C PANEL 01 
\ \ \ LAMA COID \NAMEPLA TE 
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FA N PL C PA NEL FRON T VIEW 

NO TES: 

I. FOR EQUIPMENT LIST  SEE SHEET 1545/5551 

2. LAMA COlD NAME PLA TE SHALL BE TO LA TEST ODO T STANDARDS. 

3. FOR LEGEND AND ABBREVIA TIONS SEE SHEET 1 516/5551 
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I PHONE I 
I CCTV � 

SOUTH PORTAL 

FSW-S1-SBP-R1 I 
� � � 

VLAN I I  VLAN I VLAN I 10 15 100 

I PL C I 
1-SCADX'-- 1 

NODE l{OP TIONAL}_j 
I PDJ! I 1 PDU r 

UP I/0) 
ENVIRONMENTAL 

MONITORING 

-� - - - - - - - - - - - - - �- - - - �  
I I I J MAIN ITS pp 1 11 MAIN ITS SWITCH 11-------------� 

... -1 I L3 CONNECTION I 
TO TMC I L3  I (E.G .  EIGRPJ I 

I I 
I B Y  ODO T  I 
L - - - - - - - - - - - - - - - � - - -
SOUTH PORTAL 

WAN 

I CDC 11----------11 TMC 11------_J I ODO T  I L___-----11 (SCAD AJ 

I 

I FSW-G2-CR-R1 I I FSW-G!-NBP-Rl I I FSW-s 1-NBP-R 1 I 
I I � � � � �  I VLAN I VLAN I 20 200 I VLAN I I  VLAN I I  VLAN I 20 30 200 I VLAN I I  VLAN I I VLAN I 10 15 !00 

I ---1 PL C PRIMAR Y  I PHONE I Icc Tv on I 
PL C SECONDAR Y  I CCTV hh I CCTV hh l__---j: SCADA OfT I ::J I ::J I 
I SRV-S1 2-CR-R1 h 
I 

, J I ��D�Du 1 I 
DU I 

PDU I I UP I/0) I ENVIRONMENTAL 
MONITORING 

CONTROL ROOM 

I FSW-S1-CR-R2 I 
� � I VLAN I I  VLAN I I VLAN I 100 16 10 

c-----------, I I lr 
MUL TILINS 11-------' �'--------------'1 r UTILITY BREAKERS !11 LINEAR HEA T DETECTION 

FAN-PL C CABINET 

I 
I TL CP h 
c,-----J I  

FAN-PL C REMO TE I/0 
MODBUS MODULE 

I PHONE I 
I CCTV � 

NORTH POR TAL 

I I PL C I 
I PDJ! I 
PDU r 

I UP I/0) I ENVIRONMENTAL 
MONITORING 

1. CCTV MONITOR IN THE L OCAL FACILITY WILL BE ABLE TO GA THER VIDEO 
SIGNALS AND CONTROL OF ALL TUNNEL CAMERAS. LOCAL CCTV A CCESS 
SHALL REMAIN IN THE EVENT OF THE MAIN COMMUNICA TJON LINK FAIL URE. 

2. SIMUL TANEOUS VIDEO SIGNAL FEED SHALL BE BY MUL TICASTING. 

MUL TICAST  SHALL BE CONFIGURED AS FOLLOWS: 
-MUL TICAST  GROUP MEMBERS ARE SWG-G/,2 AND SW-MAIN 
-MUL TICAST  SOURCES ARE SW-G3, SW-G/. 1 AND SW-G2 

SOURCE SWITCHES SHALL SEND DA TA TO 
MUL TICAST  GROUP MEMBERS ONL Y. 

3 .  VLAN TAGGING (EXAMPLEJ 
VLAN !0 - SCADA 
VLAN 15 - DMZ SCADA AND IP I/0 ALARM 
VLAN 16 - MODBUS TCP /IP 
VLAN 20 - CCTV 
VLAN 30 - VoiP 
VLAN !00 - SCADA MANA GEMENT 
VLAN 200 - GENERAL MANA GEMENT 

4. FOR LEGEND AND ABBREVIA TJONS SEE SHEET 1 516/5551 
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P R O J E C T  D E SC R I P T I O N  

I MPROVEME N T S  ARE T O  BE M A D E  F O R  T H E  E X I S T I NG PUMP S T A T ION F A C I L I T I E S  A N D  
V E N T I L A T I ON S Y S T E M  F O R  L Y T L E  T UNNEL . T H E  E X I S T I N G  PUMP S T A T ION F A C I L I T I E S  A T  T H E  
S O U T H  E N D  OF T H E  T UNNEL W I L L  BE R E M O V E D  AND A SLAB ON GRADE W I L L  BE 
RECONST R U C T E D  T O  ALLOW P O R T A B L E  PUMPS TO BE USED I N  L I EU OF PERMANENT PUMPS . 
T H E  E X I S T I N G  B E L OW GRADE VE N T I L A T ION S T RU C T URE W I L L  BE EXPANDED TO T H E  EAST T O  
ACCOMMO D A T E  N E W  F ANS A N D  E L E C T R I CAL E O U I P M E N T . 

H I S T O R I C  R E C O R D S  

S I X  H I S T O R I C  B O R I N G S  ARE PRESE N T E D  F R OM P R O J E C T  HAM- 7 1- 0 . 9 3 , D A T E D  1963 . 

G E O L O G Y  

I N  GENERAL , T H E  G E O L O G Y  OF T H E  OVERALL P R O J E C T  AREA I S  CHARA C T E R I ZE D  B Y  S O I L S  
F ORMED F ROM T H E  UNDERL Y I NG S E D I M E N T A R Y  ROCK ( P O I N T  P L E ASANT F ORMAT I ONl  AND T H E  
A L L UV I A L  AND RESIDUAL DEPOSI T S  C OMMON I N  T H E  O H I O  R I V E R  VAL L E Y . T H E  RESI DUAL 
CLAY SOILS F ORMED F ROM THE W E A T H E R E D  I N T ERBEDDED SHALE AND L I MEST ONE ROCK ARE 
T Y P I C A L L Y  THIN AND HAVE L O W  SHEAR S T R E N G T H .  T H E  A L L U V I AL D E P OSI T S  CONSIST OF 
GRAVEL AND SAND AND ARE L OC A T E D  ALONG T H E  OHIO RIVER VAL L E Y  T E RRACES AND 
F L OOD P L A I N S . I N  T H E  PROJECT AREA , T H E  MAPP I NG SHOWS T H E  DEPTH T O  B E D R OCK ON 
THE ORDER OF 100 TO 2 0 0  FEET B E L OW GROUND SURF ACE . 

RECONNAI SSANCE 

THE UNDERGROUND B U I L D I N G  I S  L OC A T E D  B E L OW L Y T L E  PARK NEAR THE I N T E RSE C T ION OF 
�TH STREET AND P I K E  S T R E E T . T H E  PARK CONSISTS OF GENERAL L Y  FLAT SODDED AREAS 
AS W E L L  AS P A V E D  WALKWAYS . 

T H E  PUMP S T A T ION P A D  IS L OC A T E D  ON T H E  S O U T H  S I D E  OF T H E  T UNNEL A L O N G  T H E  
N O R T H  E D G E  OF 1 - 7 1  RAMP E T O  E 3 R D  S T R E E T . T H I S  AREA I S  G E N T L Y  T O  MODE R A T E L Y  
S L O P I N G  T OWARD T H E  RAMP . T H E  S L O P E  I S  C O V E R E D  BY SOD AND MULCH . T H E  PUMP 
S T A T ION P A D  WILL BE L OC A T E D  JUST EAST OF T H E  E X I S T I NG PUMP S T A T I O N . 

SUBSU R F A C E  E X P L O R A T I O N  

A T O T A L  OF T W O  l 2 l  T E S T  B O R I N G S , I D EN T I F I E D  AS B - 0 0 1  AND B - 002 , WERE COMPL E T E D  
AS P A R T  OF T H I S  SUBSU R F A C E  E X P L O R A T I O N  F O R  T H E  UNDERGROUND V E N T I L A T I ON 
BUI L D I NG ON JANUARY 28 T HROUGH 3 0 , 2013 . 

A T O T A L  OF ONE ( 1) T E S T  BORI NG , I D E N T I F I ED AS B - 0 0 3 , WAS COMP L E T E D  AS P A R T  OF 
THIS  SUBSU R F A C E  E X P L O RA T I ON F OR T H E  N E W  PORT ABLE PUMP S T A T I ON F OUND A T I O N  ON 
JANUARY 3 1 ,  2 0 13 . 

T E S T  B O R I N G S  B - 0 0 1  AND B - 002 WERE D R I L L E D  W I T H  A T RUCK - MOUN T E D  R O T A R Y  D R I L L  
R I G S  U S I N G  3 - 1 1 4  I N C H  J . D .  H O L L O W - S T E M  AUGERS . D I S T U R B E D  S O I L  SAMPLES WERE 
OBTAINED I N  ACCORDANCE WITH T H E  ST ANDARD P E N E T R A T I O N  T E S T  r A A S H T O  T 206l AT 
I N T E R V A L S  OF 2 . 5 FEET T HROUGH T H E  SOIL  USING AN A U T OMAT I C  HAMMER SYS T E M . THE 
HAMMER WAS CAL I BR A T E D  ON S E P T E MB E R  27,  2 0 1 1  AND HAD A DRILL  ROD ENERGY RATIO OF 
80 .9% . 

T E S T  B O R I N G  B - 0 0 3  WAS D R I L L E D  USING A PORT ABLE ROT A R Y  D R I L L  R I G  USING 2 I NC H  
SOL I D  F L I G H T  AUGERS . D I S T URBED SOIL  S A M P L E S  W E R E  O B T A I NED I N  ACCORDANCE W I T H  
T H E  ST ANDARD P E N E T R A T I O N  T E S T  ( AASH T O  T 206l A T  I N T E R V A L S  NO L AR G E R  T HAN 1 F OO T  
T HROUGH T H E  SOIL  U S I N G  A M A N U A L  H A M M E R  SYST E M . T H E  H A M M E R  HAD A D R I L L  ROD 
E N E R G Y  RATIO OF 60% . 

E X P L O R A T I O N  F I N D I NGS 

GENERAL L Y ,  B E L OW T H E  SURF I C I A L  M A T E R I AL S ,  S T I F F  T O  V E R Y  S T I F F  F I NE GRAINED S O I L S  
( A - 4 o ,  A - 4 b ,  AND A - 6bl WERE ENCOUN T E R E D  T O  D E P T H S  R A N G I N G  F ROM 5 T O  8 F E E T  
B E L O W  GROUND SURF ACE . B E L O W  T HESE MAT E R I A L S ,  M E D I U M  DENSE T O  V E R Y  DENSE 
C OARSE - G R A I N E D  GRANULAR SOILS r A - 1- o ,  A - 2 - 4 ,  AND A - 3 l  W E R E  E N C O UN T E R E D  TO 
DEPTHS R A N G I NG F ROM 12 . 5  T O  3 0 . 5  FEET B E L OW GROUND SURFACE . B E L O W  T H E  
C OARSE - G R A I N E D  MAT E R I AL S ,  M E D I UM S T I F F  T O  VERY S T I F F  F I NE - G R A I N E D  S O I L S  r A - 4 o ,  
A - 4 b ,  A - 7 - 6 ,  AND A - 6o l WERE ENCOUN T E R E D . 

I N  T E S T  B O R I N G S  B - 0 0 1  AND B - 002 , GROUND W A T E R  WAS E N C O U N T E R E D  D U R I N G  D R I L L I NG AT 
DEPTHS OF � 5 .5 FEET AND 3 5 . 5  FEET ( E L E VA T I ONS 4 9 5 . 7  FEET T O  5 0 5 . 8 . 1  F E E T l , 
R E S P E C T I V E L Y .  A MONI T OR I N G  W E L L  WAS I NS T A L L  ED IN T E S T  BOR I NG B - 0 0 1  AT T H E  
COMP L E T I ON OF D R I L L I N G . W A T E R  L E VEL R E A D I N G S  WERE T AKEN A T  1 DAY AND 7 DAYS A N D  
R E C O R D E D  D E P T H S  OF 4 4 . 7  F E E T  AND 4 2 .6 F E E T  ( E L E VA T IONS 4 9 6 . 5  F E E T  AND 4 9 8 .6  
F E E T l ,  RESPE C T I VE L Y .  

SPEC I F I C A T I ONS 

THIS  G E O T E C H N I CAL E X P L O RA T I ON WAS P E R F ORMED I N  ACCORDANCE WITH T H E  STATE OF 
OH I O ,  DEPARTMENT OF T RANSPOR T A T I O N , OF F I C E  OF G E O T E CH N I CAL E N G I N E E R I NG , 
SPEC I F I C A T I ONS F OR G E O T E C H N I C A L  EXPL ORAT IONS , D A T E D  A P R I L  2010 . 

LEGEND 
DESCRIPT ION 

� 0 ' GRA VEL AND/OR S TONE FRA GMENTS 

til GRA VEL AND/OR S TONE FRA GMENTS W/SAND 
AND SIL T 

l§J FIN£ SAND 

lill SAND Y SJL T 

[8] . SJL T 

- SJL T AND CL A Y  

CL A Y  

D UNCONTROL L ED FIL L 
< 

m SOD AND T OP S O I L  = X = APPRO X I M A T E  T H I CKNESS 

+ B O R I N G  L O C A T I O N  - P L A N  V I E W . 

ODOT 
CLASS 

A - 1-o 

A -2-4 

A -3 

A -4o 

A -4b 

A -6o 

A - 7-6 

TO TAL 

VISUAL 

H I S T O R I C  B O R I N G  L O C A T I O N  - P L A N  V I E W  - HAM- 7 1- 0 . 9 3  ( 1963l  

CL ASSIF IED 
MECH .IVISUAL 

5 II 

2 2 

2 

2 7 

2 

2 

4 4 

4 

17 31 

DRIVE SAMPLE AND/OR ROCK CORE BORING P L O T T E D  TO V ER T I CAL SCALE ONL Y . 
H O R I Z O N T A L  BAR I N D I C A T E S  A CHANGE I N  S T R A T I G R A P H Y . 

we I N D I C A T E S  W A T E R  C O N T E N T  I N  P E R C E N T . 

I N D I C A T E S  ST ANDARD P E N E T R A T I O N  R E S I S T ANCE 
NORMAL I ZE D  T O  60% DRILL  ROD E N E R G Y  R A T I O .  

W- I N D I C A T E S  F REE W A T E R  E L E V A T I O N . 

SS I N D I C A T E S  A SPL I T  SPOON SAMPL E .  

ST  I N D I C A T E S  A SHE L B Y  T UB E  SAMPL E .  

NP I N D I C A T E S  A NON - P L A S T I C  SAMPL E .  

A V A I L A B L E  I N F ORMA T I O N  

A L L  A V A I L A B L E  SOIL  AND BEDROCK I NF ORMAT I O N  T H A T  CAN BE CONVE N I E N T L Y  S H O W N  ON 
T H E  SOIL P R O F I L E  SHE E T S  HAS BEEN SO R E P OR T E D . A D D I T I ONAL SUBSUR F AC E  
E X P L O R A T I ONS MAY HAVE B E E N  MADE T O  S T U D Y  S O M E  S P E C I A L  A S P E C T  OF T H E  PROJE C T . 
C O P I E S  OF T H I S  DA T A ,  IF A N Y , MAY BE I N S P E C T E D  IN T H E  D I S T R I C T  D E P U T Y  D I RE C T OR'S 
O F F I CE , T H E  OF F I C E  OF G E O T E CH N I CAL E N G I N E E R I NG AT 1600 WEST BROAD STREET OR THE 
O F F I CE OF ST RUCT URAL E N G I N E E R I N G  AT 1980 W E S T  BROAD S T R E E T . 

LOCAT ION UAP 

SCALE IN MILES 

0 0 .5 

PART I CLE  S I ZE QEF I N I T I ONS 
12" 3"  2 . 0 mm 0 . 4 2  mm 0 . 0 7 4  mm 0 . 0 0 5  mm 

BOULDERS I C O B B L E S  I GRAVEL I C OARSE SAND I F I NE SAND I S I L T  I C L A Y  
N o . 1 0  S I E V E  N o . 4 0  S I E V E  N o . 200 S I E V E  

RECON . - NW 0 1 1 2 1 1 1 3  
DR I L L I NG - B K  0 1 1 2 8 - 3 1 1 1 3  
DRAWN - B R U  0 .:1 / 0 2 / 1 3  
REV I E WED - NW 0 5 / 3 1 1 1 3  

D B  0 6 / 2 1 1 1 3  
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NOT£: 
S££ SH££T 2 FOR PLAN VIEW 
TH£ LOCA TIONS OF TEST BORINGS B-001 AND B-002 ON CROSS SECTION B-B AR£ A PERPENDICULAR PROJECTION FROM THEIR ACTUAL LOCA TIONS. 

550 £XIS m C GRAD£ \ 
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550 
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PROJE C T :  HAM - 71 - 1 . 3 4  L Y T L E  T U N N E L  D R I L L I N G  F I RM I O P E R A T O R :  C T L  I BK DRILL  R I G :  C T L  C M E  75 # 2 5  
T YP E :  S T R U C T U R E  SAMP L I NG F I RM I L OG G E R :  C T L  I BK HAMME R :  AUT O M A  T J C  HAMMER 
P J D :  8 7268 BR J D :  N / A  D R I L L I N G  M E T HOD:  3 . 2 5 "  HSA CAL I B R A T I ON D A T E :  9 / 2 7 / 1 1  
S T A R T :  1/28/13  END:  1 1 2 9 / 1 3  SAMP L I NG M E T HOD:  S P T  I ST ENERGY RATIO C % l :  80 . 9  

M A T E R I AL D E SC R I P T J ON E L E V . S P T /  N5o R E C  S A M P L E  HP 
AND N O T E S  D E P T H S  R O D  ( % )  l D  c t s fl 5 4 1 . 2  

T OPSO I L  < 1 4 ") � 5 4 0 . 0  r- 1 r S T J F F  TO VERY S T I F F , BROWN , S I L T Y  C L A Y , L l T T L E  -i {...." 5 16 39 SS - 1 1 . 5 0  SAND , L I T T L E  GRAVE L , M O I S T  < F I L L l  -..1 > t'  r- 2 7 
-i {...." 

r--- 3 --..1 > t'  
-i {...." r- 4 j 3 

4 9 78 SS- 2 2 .5 0  -..1 > t'  3 -i {...." 5 3 5 . 7  r- 5 
VERY LOOSE , BROWN , GRAVEL AND/OR S T O N E  -i {...." H r  F R AGME N T S ,  R E D  B R I C K  F RAGMENT S ,  DAMP < F I L L l  -..1 > t'  

-i {...." r- 7 2 4 3 9  SS - 3 -
1 

-..1 > t'  5 3 3 . 2  
M E D I UM DENSE , BROWN , G R A V E L  A N D / O R  S T O N E  -i {...." r--- 8 -
F R AGME N T S ,  R E D  B R I C K  F RAGMENT S ,  DAMP C F I L L l  -..1 > t'  r- 9 j 4 

6 16 56 SS- 4 -i {...." -
6 

-..1 > t'  5 3 0 . 7  r- 10 
DENSE T O  VERY DENSE , BROWN , GRAVEL AND/OR p 'V \ r- 1 1 � 
S T O N E  F RAGME N T S , SOME SAND , T RA C E  S I L T , DAMP a [y 6 

Po D r- 12  13  3 9  100 SS - 5 -

p 0 ( 16  
a [y r- 13 -
Do D r- 14 1 16 
p 0 ( 1 7  4 6  100 SS- 6 -

1 7  a [y r- 15  
Do D r- 16 � p 0 ( 14  
a [y r- 1 7  1 9  54  100 SS - 7 -

Po D 
2 1  

p 0 ( r- 18 -
a [y r- 19 1 19  
Po D 2 7  8 6  1 0 0  SS - 8 -

3 7  p 0 ( r- 2 0  
a [y 

r- 21 � Po D 24  
p O e  r- 22 22 7 1  1 0 0  SS - 9 -

3 1  
a [y 5 1 8 . 2  

r- 23 -M E D I UM DENSE TO DENSE , BROWN , GRAVEL AND/OR �DC S T O N E  F RAGME N T S , SOME SAND , T RA C E  S I L T , DAMP r- 24 1 10 
Po D 9 26 100 SS- 10 -

10 p 0 ( r- 25 
a [y r- 26 � Po D 14  
p O e  r- 2 7  15  3 9  100 SS- 1 1  -

14  a [y 5 1 3 . 2  
r- 28 -M E D I UM DENSE , BROWN , GRAVEL AND/OR S T O N E  �DC F R AGME N T S ,  SOME SAND , T RA C E  S I L T , DAMP r- 29 j 6 

Po D 4 1 8  100 SS- 12  -
9 p 0 ( 5 1 0 . 7  r- 3 0  

VERY S T I F F , BROWN , C L AY , "AND" S I L T , T RACE SAND , r- 31 � 4 DAMP 
r- 3 2  6 20 100 SS- 13  4 .0 0  

9 
r- 3 3 -

5 0 7 .2  r- 3 4 -M E D I UM S T I F F  TO S T J F F , GRAY , C L A Y , T RACE TO L l T T L E  100 ST - 14  -
GRAVEL , SOME SI L T ,  M O I S T  r- 3 5 -
@ 3 3 . 5 ' - 3 5 .5 ' ;  Ou = 19 . 7  p s i  3 r- 3 6 - 4 12 100 SS- 15  1 . 00 

r- 3 7  5 

r- 3 8 -

r- 3 9 1 1 
2 5 100 SS- 16  1 . 00 

2 r- 4 0  

r- 4 1  � 2 
r- 4 2  3 9 100 SS- 1 7  1 . 5 0  

' 7 day 4 
4 9 8 . 2  r- 4 3 -VERY S T I F F , G R A Y , C L A Y , SOME SI L T ,  DAMP 

r- 4 4 -
@ 4 3 . 5 '  - 4 5 . 5 ' ;  Ou = 1 7 . 3  p s i  , . 1 day 96 ST - 1 8  -

w r- 4 5 -
4 r- 4 6 - 6 22 100 SS- 19 3 . 5 0  

r- 4 7  10 

r- 4 8 -

r- 4 9 1 4 
6 20 100 SS - 20 3 . 5 0  

4 9 1 . 2  r A n  " "  9 
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S T A T  I O N  I O F F S E T :  1 3 1 + 72 , 1 13  R T  I E X P L O R A T J O N  l D  
A L I GNMEN T :  I R - 7 1  N B  B - 0 0 1  

E L E V A T I ON:  5 4 1 . 2  CMSLl  EOB:  5 0 . 0  ft . I P A G E  
C O O R D :  1 4 0 0 00 2 . 9 9 0  N ,  4 0 75 9 3 . 4 5 9  E 1 OF 1 

G R AD A T J O N  C % l  A T T E RBERG ODOT MON . 
cs F S  S I  C L  L L  PL  P I  w e  CL ASS < G l l  W E L L  

- - - - - - - 16 A - 6b l V I- -
- - - - - - - 14  A - 6b C V l  

- - - - - - - 1 7  A - 1 - o < V l  

18 1 1  9 3 NP NP NP 7 A - 1 - o < O l  

- - - - - - - 4 A - 1 - o < V l  

22  5 1 0  2 NP NP NP 4 A - 1 - o < O l  

- - - - - - - 4 A - 1 - o < V l  

- - - - - - - 3 A - 1 - o < V l  

- - - - - - - 4 A - 1 - o < V l  

19 2 1 1  1 NP NP NP 1 A - 1 - o < O l  

- - - - - - - 4 A - 1 - o < V l  

- - - - - - - 5 A - 1 - o C V l  

1 1 4 1  5 7  4 7  2 7  2 0  26 A - 7 - 6 ( 1 3 )  

1 1 0  32  56 4 1  2 1  20 31  A - 7 - 6 C 12l  

- - - - - - - 33 A - 7 - 6 CV l  

- - - - - - - 32 A - 7 - 6 CV l  

f= f= f= 3 0 23 72  4 7  25 22 30 A - 7 - 6 C 1 4 l  • f= . .  f= f= f= f= 
0 0 23 7 7  4 6  24  22 23 A - 7 - 6 C 14 l  t= t= f= . .  
- - - - - - - 26 A - 7 - 6 C Vl · f= f= f= f= f= f= 

·I--
28 A - 7 - 6 C Vl • 1--- - - - - - - . 1-- . f= 
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PROJE C T :  HAM - 71 - 1 . 3 4  L Y T L E  T U N N E L  D R I L L I N G  F I RM I O P E R A T O R :  C T L  I BK DRILL  RIG:  CTL  C M E  75 #25 S T A T I ON I O F F S E T :  1 3 0 + 9 1 ,  9 3  R T  I E X P L OR A T J ON l D  
T YP E :  S T R U C T U R E  SAMP L I NG F I RM I L OG G E R :  C T L  I BK HAMME R :  AUT OMA TJC  HAMMER A L I GNMEN T :  I R - 7 1  NB B - 0 0 2  

P J D :  
S T A R T :  

8 7268 BR JD:  N /  A D R I L L I N G  M E T HOD:  
1 / 2 9 / 1 3  END:  1 1 3 0 / 13 SAMP L I NG M E T HOD:  

M A T E R I AL D E SC R I P T J ON 
AND N O T E S  

T OPSO I L  l 1 5 "l 

VERY S T I F F , BROWN , SANDY S I L T , T RACE GRAVEL , 
DAMP ( F I L L l  

V E R Y  LOOSE T O  L OOSE , BROWN , SI L T ,  L I T T L E  C L A Y , 
T RACE GRAVE L , T R ACE SAND , M O J S T  l F I L L l  

M E D I UM DENSE , BROWN , GRAVEL AND/OR S T O N E  
F R AGME N T S ,  L l T T L E  SI L T ,  L I T T L E  SAND , T RACE C L A Y , 
DAMP 

DENSE T O  VERY DENSE , BROWN , GRAVEL AND/OR 
S T O N E  F RAGME N T S , SOME SAND , T RA C E  S I L T , T RACE 
C L A Y , DAMP 

M E D I UM DENSE T O  DENSE , BROWN , GRAVEL AND/OR 
S T O N E  F RAGME N T S , SOME SAND , T RA C E  S I L T , T RACE 
C L A Y , DAMP 

VERY S T I F F , BROWN , SANDY S I L T , DAMP 

M E D I UM DENSE , BROWN , F I NE SAND , DAMP 

M E D I UM DENSE , BROWN , S I L T ,  L I T T L E  SAND , L I T T L E  
C L A Y , DAMP 

I I I I I  
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+ + + 
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1 1 1 1 1 1  
FS 
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E L E V . 
54 1 . 3 

5 4 0 . 1  

5 3 8 . 3  

5 3 3 . 3  

5 3 0 . 8  

5 2 0 . 8  

5 1 4 . 3  

5 13 . 3  

5 1 0 . 8  

5 0 8 . 3  

3 . 2 5 "  HSA 
S P T  I ST 

CAL I B R A T I ON DATE:  9 / 2 7 / 1 1  E L E V A T I ON:  54 1 . 3 l M S L l  EOB:  5 0 . 0  ft . I P A G E  
ENERGY R A T  1 0  l % l :  80 . 9  COORD:  139999 2 . 3 9 0  N ,  4 0 75 0 6 .613  E 1 OF 1 

D E P T H S  S P T  I N60 R E C  SAMPLE HP G R AD A T J O N  l % l  A T T E RBERG ODOT BACK 
ROD l % l  l D  ( t s fJ GR C S  F S  Sl  C L  L L  PL  P I  W C  CL ASS < G i l F I L L  

_; ,_v _; ,_  
r 1 .r.---+---,_---r------r---r-_,---+---r--+-_,r--+---r--+---,_----� � > � � >  � 4 _:. ,_v _:. ,_ 
r- 2 6 18 89 SS - 1 3 . 5 0  - - - - - - - - 9 A - 4 a  l V J  ' ' 

�---71----r--�------�--+---r--+--�--+---��--�--1----r----� � > � � >  
r 3 - _; ,_v _;- ,_ 

�--�--�r---�----�---+---r--+---�-+--�--�--��----r-----� � > � � >  
r- 4 j 2 

2 _; ,_v _; ,_  7 100 SS- 2 2 . 0 0  5 2 6 7 5  1 2  N P  N P  N P  1 7  A - 4 b  l8 l  � > � � >  
r- 5 3 

_; ,_v _; ,_  
-.1 > � -.1 > 

r 6 �.......,1,------+---,_---r------r---r-_,---+---r--+-_,r--+---r--+---,_----� _; ,_ v _;- ,_ 
r- 7 1 3 33 SS - 3 1 . 5 0  - - - - - - - - 20 A - 4 b  l V l  -.� > � -.� > 

1 _; ,_v _; ,_  
r 8 - � > �  � > 

r- 9 j-4...---
9 
__ ,_ __ ,_ __ �------�--+---r--+--�--+---��--�--1----r----� .; ,_ v .;- ,_ 

30 100 SS- 4 - 70 11 4 14 1 NP NP NP 5 A - 1 - o ( O J  � > �  � > 
r 10 13  _; ,_v _;- ,_  

� > �  � > 
r- 1 1 � 

1 1=5---+--�--�r------r---r--1---+-�---+--1---+---r--+---1-------1 _; ,_v _;- ,_ 

r 12 1 15 
19 

4 6  100 SS - 5 - - - - - - - - - 3 A - 1 - a l V l  �:: �: 
r- 13 - � > � � >  

�--�--�r---�----�---+---r--+---�-
+

---r--,_--�-1----r-----� .; ,_v _; ,_  
r 14 1 15  � > � � >  15  4 3  100 SS- 6 - - - - - - - - - 4 A - 1 - o l V l  _; ,_v _;- ,_  
r- 15  1 7  � > � � > 
r- 16 ��7�--+---�---r------r---�-1---+--1---+-�r--+---r--+---1-----�_; ,_v _;- ,_ 

� > �  � > 
r 17 15 4 6  100 SS - 7 - 60 19 10 10 1 NP NP NP 3 A - 1 - o ( O J  _; ,_v _; ,_  19 � > � � >  
r- 18 - .; ,_ v .;- ,_ 
r 19 1-=10,----�--�r---�----�---+---r--+---�-+--�--�--��----r-----� -.� > � -.� > 

27 76 100 SS - 8 - - - - - - - - - 1 A - 1 - a l Vl _; ,_v _; ,_ 
r- 2 0  29 � > � � > 

_; ,_v _; ,_  
r 21 ��9----+---,_---r------r---r-_,---+---r--+-_,r--+---r--+---,_----� � > � � >  

r- 22 1 0  3 1  100 SS - 9 - - - - - - - - - 2 A - 1 - a ( V )  _;- ,_v _;- ,_  
13  � > � � >  

r 23 - _; ,_v _; ,_ 
-=,----�--�r---�----�---+---r--+---�-+--�--�--��----r-----� � > � � >  

r- 24 1 10 _:. ,_v _:. ,_ 10 32 100 SS- 10 - 55 27 8 8 2 NP NP NP 2 A - 1 - a ( O J  � > � � > 
r 25 14  

_; ,_v _;- ,_  
26 �=---+---�---r------r---�-1---+--1---+-�r--+---r--

+
---1-----� -.l > � -l > r- � 10 - - - - - - - - - 3 A - 1 - a l V l  .; ,_v .;- '-

r- 2 7  9 23 100 SS- 1 1  � > � � >  8 3 . 5 0  - - - - - - - - 15 A - 4 a  l V l  < v < �--�--�r---�-----r��---r--+---�-+--�--�--�������� ..., 1- ..., ,_ 
r 28 - � > � � >  
r- 29 j 7 

9 
.; ,_ v .;- ,_ 

26 100 SS- 12  - - - - - - - - - 6 A - 3 l Vl  � > � � >  
r 3 0  10 _; ,_v _;- ,_  

-.1 > � -.1 > 
r- 31 ��4�--+---�---r------r---�-1---+--1---+-�r--+---r--+---1-----�_; ,_v _; ,_ 
r 32 6 15 100 SS- 13  2 . 0 0  0 3 9 70 18 NP NP NP 23 A - 4 b  l8 l  � > �  � > 

5 _; ,_v _; ,_  
r 3 3 - � > � � >  

S T I F F , GRAY , SANDY SI L T ,  T RACE GRAVEL , SOME C L A Y , �--�--�r---�----�---+---r--+---�-+---r--,_--�-1----r-----�_; �  _;- ,_  
DAMP r- 3 4 - � > � � >  

100 ST - 14  - 1 4 3 7  36 22 2 1  16  5 14  A - 4 a  l 5 l  < v < 
@ 3 3 . 5 ' - 3 5 .5 ' ;  Ou = 6 .4 p s i  5 0 5 _ 8  r 3 5 - ..., ,_ ..., ,_ 

�����������������------------��+-----,_=-w ----+ •�--,_---r--�------�--+---r--+--�--+---��--�--1----r----� � > � � >  
M E D I UM DENSE , BROWN , F I NE SAND , M O I S T  · .· 

r- 36 _ 
3 

4 
_; ,_v _; ,_  . · .· . · 18 89 SS- 15  - - - - - - - - - 18 A - 3 ( V l  � > �  � > 

S T J F F  TO VERY S T I F F , G R A Y , S I L T  AND C L A Y , L I T T L E  
SAND , M O I S T  

@ 4 3 . 5 '  - 4 5 . 5 ' ;  Ou = 1 1 . 1  p s i  

B O T T OM OF BORING @ 5 0 . 0  F E E T  

- r 3 7�--�9+---,_---r------r---r-_,---+---r--+-_,r--+---r--+---,_----� .; ,_v _;- ,_  
5 0 3 . 3  

4 9 1 . 3  

-.1 > � -.1 > 
r- 3 8 - _; ,_v _; ,_  
r 39 1

•

3

�
4 
__ 

,_ 

__ 

,_ 

__ �------�--+---r--
+

--�--+---��--�--1----r----� � > � � >  
16 100 SS- 16  1 . 00 - - - - - - - - 35 A - 6a l V J  _; ,_v _; ,_  

r- 4 0  8 � > � � >  
.;- ,_ v .;- ,_ 

r 4 1  �.r-3,---+---,_---r------r---r-_,---+---r--+-_,r--+---r--+---,_----� � > � � >  
r- 4 2  4 11 100 SS- 1 7  1 . 00 - - - - - - - - 35 A - 6a ( V J  _; ,_v _;- ,_  

4 � > � � >  
r- 4 3 - _; ,_v _; ,_ 
----�--�r---�----�---+---r--+---�-+--�--�--��----r-----� � > � � >  

_; ,_v _; ,_  
-.1 > �  -.1 > 

r 4 4 -
100 ST - 1 8  0 0 1 1  3 9  5 0  3 2  2 1  1 1  25  A - 6a ( 8 J  

r- 4 5 - < < 
�--�--�r---�----�---+---r--+---�-+--�--�--��----r-----� _., ,_v ..., ,_ 

r 4 6 - 3 
5 16 - - - - - - - -

� > � � > 
100 SS- 19 2 . 0 0  2 7  A - 6a ( Vl _; ,_v _;- ,_  

r- 4 7�--�7+---�---r------r---�-1---+--1---+-�r--+---r--+---1-----� � > � � >  
_; ,_v _;- ,_  
� > �  � > 

r- 4 9 1�
3
�6

--�---
r

--�------�--
+

---
r

--+---r--+---
�

�--�--
4

----r----
�

_; ,_v _;- ,_ 
18 100 SS - 20 1 . 5 0  - - - - - - - - 28 A - 6a l V l  ..,� > � ..,� > 

"" 7 < \J < 

r 4 8 -
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M A T E R I AL D E SC R I P T I ON 
AND N O T E S  t\MULCH ( 2 "l 

VERY S T I F F , BROWN , SANDY S I L T , "AN D "  GRAVEL , 
L I T T L E  C L A Y , T RACE ORGAN I C S , M O I S T  [ F I L L l  

M E D I UM DENSE , BROWN , S T O N E  F RAGME N T S  W I T H  
SAND A N D  S I L T , T RACE T O  L l  T T L E  C L A Y , T RACE 
ORGAN I C S ,  DAMP ( F I L L l  

V E R Y  S T I F F , G R A Y , S I L T  A N D  C L A Y , T RACE SAND , DAMP 

B O T T OM OF BORING @ 14 . 0  F E E T  

N O T E S: NONE 
� l r\ r'\ 11.. ,.m,.m , n m M F N T  M E T HO D S , MAT E R I AL S ,  QUAN T I T I E S: 

E L E V . 
5 0 8 . 8  

_j � 

5 0 3 . 8  

4 9 6 . 3  � 4 9 4 . 8  

D E P T H S  S P T I  B A C K  
R O D  F I L L  

--"'-"""0_ 
'- '-' U  

-

r---
1 12 

2 I 5 f- 2 � 
f--- 3 -
f- 4 13 6 12 

33 

39 

SS - 1 2 . 0 0 1 38 I 15  1 1  26 I 10 I 29 I 19  1 0  

SS- 2 2 .5 0 . - ' -

r--- 5 17 
61 I I 1 0

12  
I I I I I I I I I 

f- 6 22 100 SS - 3 1 . 5 0  • - ' -

f- 7 22 100 SS- 4 2 .5 0  I 52 I 1 7  7 18 6 24  16  8 
f- 8 

-

12 A - 4 a  ( O J  

8 I A - 4 a  ( Vl 

10 I A - 2 - 4 ( V l  

7 I A - 2- 4 ( O J  

: 1: l8 
14  ,.I 1 1 1 1 I I I I I I I I I 28 100 SS - 5 2 . 0 0 1 3 7  I 20 12 21 10 I 27 I 2 0  7 9 A - 2- 4 ( O J  

f- 12  

f- 1 1  1 12 
13  I 29 I I I 100 SS- 6 

16  
17 8 I 14  f- 13  89 SS - 7 

6 

I I I I I I I I I I 2 .5 0 . - 9 A - 2 - 4 ( V )  

4 .0 0 1 0 0 2 62 I 36 I 31 I 2 0  1 1  20 I A - 6o [ 8 l  
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One Di1nensional Consolidation and Swell Properties of Soil - ASTM D 2435 
CTL ENGINEERING, INC.  

Project No. :  

Prujed: 

Client: 

Boring No. :  

Sample No. :  

1 305000 1 CIN 

2860 Fisher Road 

Columbns, OII 43204 

Lytle Tunnel Ventilation and Pump Station Improvements 

Hatch Mott MacDonald I LLC 

B-001 

ST- 1 8  

Soil Description: Gray Clay, moist 

2 

4 
5 
6 
7 
8 
9 

10 
1 1  

Step No. 

2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  

0.125 
0.25 
0.5 

2 
4 
8 

16 
4 

0.25 

Applied 

Stress, 

tsf 

0.125 
0.25 
0.5 

2 
4 
8 

16 
4 
1 

0.25 

0.01386 0.481 1.39 
0.02150 0.470 2.15 
0.02811 0.460 2.81 
0.03585 0.448 3.58 
0.04418 0.436 4.42 
0.05448 0.420 5.45 
0.06677 0.402 6.68 
0.08029 0.382 8.03 
0.07273 0.393 7.27 
0.06527 0.404 6.53 
0.05597 0.418 5.60 

Final Strain 

Displacement, Void at End 

in Ratio % 

0.01386 0.481 1.39 
0.02150 0.470 2 . 15 
0.02811 0.460 2.81 
0.03585 0.448 3.58 
0.04418 0.436 4.42 
0.05448 0.420 5.45 
0.06677 0.402 6.68 
0.08029 0.382 8.03 
0.07273 0.393 7.27 
0.06527 0.404 6.53 
0.05597 0.418 5.60 

3.0 
14.9 
13.6 
8.7 
4.7 
4.2 
2.1 
0.9 
0.1 
4.8 

19.0 

Log. 

T50, 

min 

1.2 
0.0 
0.0 
1.4 
0.0 
0.8 
0.0 
0.0 
0.0 
0.4 
0.0 

Depth: 

Sample Type: 

Test Date: 

Cheeked By: 

Tested By: 

7.95E-06 
1.59E-06 
1.72E-06 
2.64E-06 
4.85E-06 
5.25E-06 
1.04E-05 
2.22E-05 
1.78E-04 
4.41E-06 
1.14E-06 

Cv 

ftA2/sec 

4.88E-06 
O.OOE+OO 
O.OOE+OO 
3.80E-06 
O.OOE+OO 
6.77E-06 
O.OOE+OO 
O.OOE+OO 
1.29E-04 
1.26E-05 

O.OOE+OO 

43 .5' - 45.5' 

Shelby Tube 

211 1 /20 1 3  

SM 

JD 

1.11E-01 
6.11E-02 
2.64E-02 
1 .55E-02 
8.34E-03 
5.15E-03 
3.07E-03 
1.69E-03 
6.30E-04 
2.49E-03 
1.24E-02 

Mv 

1 /tsf 

1.11E-01 
6 .11E-02 
2.64E-02 
1.55E-02 
8.34E-03 
5.15E-03 
3.07E-03 
1.69E-03 
6.30E-04 
2.49E-03 
1.24E-02 

CONSOLIDATION PARAMETERS 

Preconsolidation Pressure (tst): 2.70 Initial Void Ratio: 0.48 

Compression Index (Ce): 0.07 Compression Ratio : 0.04 

Recompression Index (�.) : 0.03 Recompression Ratio: 0.02 

2.38E-03 
2.63E-04 
1.23E-04 
l.lOE-04 
1.09E-04 
7.29E-05 
8.60E-05 
1.01E-04 
3.02E-04 
2.96E-05 
3.80E-05 

k 

ft/day 

1.46E-03 
O.OOE+OO 
O.OOE+OO 
1.58E-04 
O.OOE+OO 
9.40E-05 
O.OOE+OO 
O.OOE+OO 
2.19E-04 
8.42E-05 
O.OOE+OO 

< 
1-
< 
c 

1-(/) 
w 
1-

> 
a: 
0 
1-
< 
a: 
0 

Ca m % 
< 

O.OOE+OO ...J 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

8 18 
0 
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(X) 
(!) 
N 
r-.. 
(X) 
/ 
z 
u 
0 
0 
0 
L[) 
0 
1'0 
::;: 0 ::J _c (/) 0 ---, 
/ 
z 
u 
/ 
� 
Q_ Q) 0 ( Q) .D 
2 
(.) 

0 
/ 
"'" 
0 
';'J _j 1-
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0 .45 

0 
� 
n::: 0 .40 
0 
0 
> 

0 . 35 
I I 

- - - - - - - - - - - ---1 -

CONSOLIDATION TEST DATA 
S U M MARY R EPORT 

I I 
I I 

I I I I 1 
-+ - - - - - - - I - - - - t- - - I - - 1- - I - I - I - 1 - - - - - - - - - r- - - -

I I I I I I I I I I 
I I I I I I 

0 . 30�------�--�--�-T-+��r+-------r--�---r��-+-r�-------+----r--r���-r� 

0 . 1 1 0  1 00 
VERTICAL STRESS,  tsf 

1 0-3 �------_, ____ ,_ __ r--r-r-r,_r+--------r----r--+--r-+-+-r�--------r----r--,_-+_,-+-r,_b 

u 1 0-4 QJ UJ "'-
(',) 
i. 
'+-

> 
1 0-5 (.) _ _ _ _ _ _ _ _ _ _ _ _  j _  

I 

0 . 1 

Project: HAM - 7 1 -0 1 .34 

Bori n g  No. :  B - 00 1 

S a m p l e  N o . :  ST- 1 8  

Test N o . :  1 

Descrip ti o n :  Gray C l ay 

Remarks:  

I I I 
I I I 
I I I 

I I I 
I I I I 

_ _ _ _ _ _ _ _ _ _ _ _  ! _ _ _ _ _  ! _ _ _  ! _ _  ! _ _ _ _ _ _ _ _  ! _ _  _ I I - - - - - - -

VERTICAL STRESS,  tsf 

Locati o n :  COL 

Tested By: JD 

Test Date: 2/ 1 1 / 1 3  

S a m p l e  Typ e :  S h e l by Tube 

I 
I 

I I I 
I I I 

1 0  

_ I _ _ _ _ _  I _ _ _ _ _ I 
I I I I 

Project N o . :  1 305000 1 Cl N 

C hecked By: S M  

Depth:  43. 5 - 45 . 5  

Elevati o n :  495 .7 - 49 7 . 7  

1 00 

0 . 036 

c 0 . 038 

� w 
25 0 . 040 
(.) <( _j Q.. (.!) 
0 0 . 042 

0 . 044 

0 . 0 1  0 . 1 

CONSOLIDATION TEST DATA 
TIM E C U RVES 
Step : 5 of 1 1  
Stress :  2 .  tsf 

1 0  
TI M E ,  m i n  

1 00 

I I I 

1 000 

0 . 036 - - - - - - - - - - - - � - - - - - - - - - - - - � - - - - - - - - - - - - � - - - - - - - - - - - - - L - - - - - - - - - - - - + - - - - - - - - - - - -
1 I 

I I I 
c 0 . 038 - - - - - - - - - - - - T - - - - - - - - - - - - � - - - - - - - - - - - - - T - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - -

t-=' z w 
a o . o4o (_) <( _j Q.. (.!) 
0 0 . 042 

0 . 044 

0 

Project: HAM - 7 1  -0 1 . 34 

Bori n g  N o . :  B - 00 1 

S a m p l e  N o . :  ST- 1 8  

Test N o . :  1 

Descripti o n :  Gray C l ay 

Remarks:  

2 

1 

I 
I I - - - - - - - - - - - � - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - -
1 I 
I I 

4 6 8 1 0  
SQUARE ROOT of TI M E ,  m i n  

Project N o . :  1 305000 1 C I N  

C hecked B y :  SM 

Depth:  43. 5 - 45 . 5  

Elevati o n :  49 5 . 7 - 49 7 . 7  

1 2  

D 
UJ 
1'3 •  � z  
(J 

1-
C/) 
w 
1-

> 
a: 
0 
1-
<t 
a: 
0 
m 
<t 
...J 

9 18 
0 

J 8 0�--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------��----� 



0 

0 

0 

0 

0 
-� _r: (.) 0 
(/) 

c 

<X> 
(!) 
N 
r-.. 
0) 
/ 
z 
u 
0 
0 
0 
L[) 
0 
1'0 
::;: 0 ::J _r: (/) 0 ---, 
/ 
z 
u 
/ 
� 
Q_ Q) 0 ( Q) .D 
2 (.) 
0 
/ 
"'" 
0 
';'J _j I-
u � 0 Q) Q. 0 
0 
/ 
0 

0 . 044 

0 . 046 

c 0 . 048 

� z w :::=! 
0 . 050 w 0 <( _j Q_ (/) 

0 0 . 052 

I I I I 
0 . 054 � � �� T -c T I I 

0 . 0 5 6  

0 . 0 1 0 . 1 

0 . 044 

CONSOLIDATION TEST DATA 
TIM E C U RVES 

I 
� � 

I 

I 
I I 
I I 

I I I 
I I I 

I I 
I I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

I I I 

I I 
I I 
I I 

I 

�- 'i � I I 
I I 1 1 
I I 1 1 

I I I 
I I I 

1 I I I I I I � � � �� � � � � -� � �� -t T -t 
I I I I 1 1 

I I 
I I 

I I I 
I I I 

I 

S te p :  6 of 1 1  
S tres s :  4 .  tsf 

I I 
I I I 
I I I 

I I I I 
I I I I 
I I I I 
I l 1 1 
I I I I 

I I I 
I I I 

I I I I 
I I 

I I 
I I 

I I l ]  I I 
I I 

I I 
I I I I 
I I I I 
I I I I 

I I I 
I I I 

I I I I 
I I I I 

I I I 
I I I 

I I I I 
I I I I I I L L 1 
I I I 1 1 

I I I I 
I I I I 

I 
I I I I 

1 I I I I I I � � � �� � � -t � T � �� I -t 
I I I 

1 0  
TI M E ,  m i n  

I 
I I 
I I 

I I I 

I I 
I I 

I I I 
I I I 

I 

1 00 1 000 

I 
0 . 046 - - - - - - - - - - - - � - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - -

c 0 . 048 

� z w 
Cj 0 .050 () <( _j Q_ (/) 
0 0 . 052 

0 . 054 

0 

Project: HAM - 7 1 -0 1 . 34 

Bori n g  N o . :  B - 00 1 

S a m p l e  N o . :  ST- 1 8  

Test N o . :  1 

Descrip ti o n :  Gray C l ay 

Remarks:  

_ _ _  l_ _ _ _ _ _ _ _ _ _ _ _  _ 
I 
I 

2 4 6 
SQUARE R O OT of TI M E ,  m i n  

Locati o n :  COL 

Tested By: J D  

Test Date:  2/ 1 1 / 1 3  

S a m p l e  Typ e :  S h e l by Tube 

8 1 0  1 2  

Project N o . :  1 305000 1 C l  N 

C hecked By: S M  

Depth:  43.5-45 . 5  

Elevati o n :  495 . 7 -49 7 . 7  

0 . 055 

c 0 . 0 60 

� w 
Cj 0 . 0 65 0 <( _j Q_ (/) 
0 0 . 070 

0 . 075 

0 . 0 1 0 . 1 

CONSOLIDATION TEST DATA 
TIM E C U RVES 
Step : 7 of 1 1  
Stress :  8 .  tsf 

1 0  
TI M E ,  m i n  

1 00 

I I I 

1 000 

0 . 055 � � � � � � � � � � � � -t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � L � � � � � � � � � � � � + � � � � � � � � � � � �  I I 

I I I 
c 0 . 0 60 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � + � � � � � � � � � � � � � � � � � � � � � � � � � �  

� z w 
Cj 0 . 0 65 () <( _j Q_ (/) 

I I 

I I I 

- - - - - - - - - - - - � - - - - - - - - - - - -1 

0 0 . 070 � � � � � � � � � � � � -c � � � � � � � �  � � � � � � � � � � � � � � � � � -t � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � �  

0 . 075 

0 

Project: HAM - 7 1  -0 1 .34 

Bori n g  No. : B - 00 1 

S a m p le No. : ST- 1 8  

Test N o . :  1 

Descripti o n :  Gray C l ay 

Remarks:  

2 

I 
I 

4 6 
SQUARE ROOT of TI ME,  m i n  

I 
r 
I 

I - - T 
I 

8 1 0  

Project N o . :  1 305000 1 C I N  

C hecked B y :  SM 

Depth:  43. 5 -45 . 5  

Elevati o n :  49 5 . 7 -49 7 . 7  

1 2  

D 
UJ 
1'3 •  � z  
(J 

1-
C/) 
w 
1-

> 
a: 
0 
1-
<t 
a: 
0 
m 
<t 
...J 
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0 

0 

0 

0 

0 c 
:.c u 0 
(/) 

(X) 
(!) 
N 
r-.. 
(X) 
/ 
z 
u 
0 
0 
0 
L[) 
0 
1'0 ::;: 0 ::J _c (/) 0 ---, 
/ 
z 
u 
/ 
� 
0. Q) 0 ( Q) .D 
2 u 
0 
/ 
""" 
0 
';'J _j 1-
u � 

0 . 0 65 

0 . 070 

c 0.075 

� z w ::2 
0 . 080 w (.) <( _j a_ (!) 

0 0 . 085 

0.090 

0.095 

0 . 0 65 

0 . 0 1 

I � -j � l I 
I 

� T -t T I 

0 . 1 

CONSOLIDATION TEST DATA 
TIM E C U RVES 

I 
� 

I I I 
�- � � I I 
I I 

I I I I I � � �1 � � T � 
-t 

� 1� T T T I I I I 1 1 
I I 
I I 

I I I 
I I I 

I 

S te p :  8 of 1 1  
S tre s s :  1 6 .  tsf 

I I I I I � T � �� I T  I I I 

TI M E ,  m i n  
1 0  

I 
T � 

T 
I I 

I I 

I 
I I 
I I 
I I 
I : 

� I 
I I 
I I 
I I 
I I 
I I 

I 

1 00 

I I 

1 000 

0 . 070 � � � � � � � � � � � � T � � � � � � � � � � � �  1 � � � � � � � � � � � � � � � � � � � � � � � � � � L � � � � � � � � � � � � + � � � � � � � � � � � �  

c 0.075 

� z w 
i3 0 . 080 (.) <( _j a_ (!) 
0 0 . 085 

0.090 

0 

Project: HAM - 7 1 -0 1 . 34 

Bori n g  N o . :  B - 00 1 

S a m p le N o . :  ST- 1 8  

Test N o . :  1 

Descri p ti o n :  Gray C l ay 

Remarks:  

2 

I 

I � � � � � � � � � � � � � � � � � � � � � � � � � � + � � � � � � � � � � � �  
I 

I 
I I 

� � � � � � � � � � � � � � � � � � � � � � � � � � L � � � � � � � � � � � � -t � � � � � � � � � � � � �  

4 6 
SQUARE R O OT of TI M E ,  m i n  

Locati o n :  COL 

Tested By: J D  

Test Date:  2/ 1 1 / 1 3  

S a m p l e  Typ e :  S he l by Tube 

I 
I 

8 1 0  1 2  
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...J 

11 18 
0 

J 8 0�--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------��----� 



0 

0 
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::;: 0 ::J .c (/) 0 ...., / z 
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One Di1nensional Consolidation and Swell Properties of Soil - ASTM D 2435 
CTL ENGINEERING, INC. 

Project No. :  l 305000 l CIN 

2R60 Fisher Road 

Columbus, OH 43204 

Project: 

Client: 

Lytle Tunnel Ventilation and Pump Station Improvements 

Hatch Mott MacDonald I E LLC 

Boring No. :  B-002 

Sample No. : ST- 1 4  

Soil Description: Brown Sandy Silt 

Step No. 

2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  

Step No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  

Applied 

Stress, 

tsf 

0.125 
0.25 
0.5 

4 
8 

16 
4 
1 

0.25 

Applied 

Stress, 

tsf 

0.125 
0.25 
0.5 

4 
8 

16 
4 
1 

0.25 

Final 

Displacement, 

lll 

0.00839 
0.01480 
0.02065 
0.02664 
0.03264 
0.039 5 1  
0.0471 3  
0.0571 3  
0.05124 
0.04827 
0.04490 

Final 

Displacement, 

in 

0.00839 
0.01480 
0.02065 
0.02664 
0.03264 
0.039 5 1  
0.04713 
0.05713 
0.05124 
0.04827 
0.04490 

Void 

Ratio 

0.334 
0.325 
0.317 
0. 309 
0.301 
0. 292 
0. 282 
0. 268 
0.276 
0. 280 
0. 285 

Void 

Ratio 

0.334 
0.325 
0.317 
0. 309 
0.301 
0. 292 
0. 282 
0. 268 
0.276 
0.28 

0. 285 

Strain 

at End 

0.84 
1.48 
2.07 
2.66 
3 .26 
3.95 
4.7 1 
5 .71 
5 .12 
4 .83 
4.49 

Strain 

at End 

% 

0.84 
1.48 
2.07 
2.66 
3 .26 
3.95 
4.7 1 
5 .71 
5 .12 
4 .83 
4.49 

Sq.Rt. 

T90 

111111 

56.3 
9.4 
4.5 
4.4 
2.4 
1.5 
0.7 
0.3 
0 .1  
1 .4 
1 .4 

Log. 

T50, 

mm 

15.4 
0.0 
1 . 1  
0.7 
0.4 
0.1 
0.1 
0.0 
0.0 
0.0 
0.1 

Depth: 

Sample Type: 

Test Date: 

Checked By: 

Tested By: 

Cv 

ft''2/scc 

4.32E-07 
2 .55E-06 
5 .27E-06 
5 . 3 6E-06 
9 .62E-06 
1 .52E-05 
3 .23E-05 
6.98E-05 
3 .59E-04 
1 .61E-05 
1 .62E-05 

Cv 

11'"2/sec 

3 .67E-07 
O.OOE+OO 
5 . 10E-06 
7 .63E-06 
1 .22E-05 
4.05E-05 
5 .92E-05 
O.OOE+OO 
1 .33E-04 
O.OOE+OO 
4.49E-05 

3 3 . 5' - 35 .5 '  

Shelby Tube 

3/1/20 1 3  

SM 

Jl) 

Mv 

l ltsf 

6.71E-02 
5 . 13E-02 
2 .34E-02 
1 .20E-02 
5 .99E-03 
3 .44E-03 
1 .91E-03 
1 .25E-03 
4.91E-04 
9.88E-04 
4.49E-03 

Mv 

lltsf 

6.71E-02 
5 . 1 3 E-02 
2 .34E-02 
1 .20E-02 
5 . 99E-03 
3 .44E-03 
1 .91E-03 
1 .25E-03 
4.91E-04 
9.88E-04 
4.49E-03 

CONSOLIDATION PARAMETERS 

Preconsolidation Pressure (tsi): 3 .I 0 

Compression Index (Cc): 0.05 

Recompression Index (C,.): 0.03 

Initial Void Ratio: 0.33 

Compression Ratio : 0.03 

Recompression Ratio: 0.02 

k 

ftlday 

7.82E-05 
3 .53E-04 
3 .32E-04 
1 .73E-04 
1 .55E-04 
1 .41E-04 
1 .66E-04 
2.35E-04 
4.76E-04 
4.29E-05 
1 . 96E-04 

k 

ft/day 

6 .65E-05 
O.OOE+OO 
3.22E-04 
2 .47E-04 
1 . 97E-04 
3 .75E-04 
3 .04E-04 
O.OOE+OO 
1 . 76E-04 
O.OOE+OO 
5.44E-04 

Ca 

% 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

1-
C/) 
w 
1-

> 
a: 
0 
1-
<t 
a: 
0 
m 
<t 
...J 
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/ 
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u 
/ 
� 
Q_ Q) 0 ( Q) .D 
2 (.) 
0 
/ 
"'" 
0 
';'J _j I-
u � 0 Q) Q. 0 
0 
/ 
0 

0.026 

0 . 028 

c 0 . 030 

� z w :::=! 
0 . 032 w 0 <( _j Q_ (/) 

0 0.034 

0.036 

0 . 038 

0 . 0 1 0 . 1 

0 .026 

CONSOLIDATION TEST DATA 
TIM E C U RVES 

I I I 
� _j �- � � I I 

I I 

I I I I I I 
� - - -l - - � - -� -

1
- -t l -t 

I I I I 

S te p :  5 of 1 1  
S tres s :  2 .  tsf 

I I 
I 1 1 
I 1 1 I I I I I I I I I I I I I l 1 1 I I I I 
I I I 
I I I 

I I I I 
I I I I 
I I I I l ]  I I 
I I I I 
I I I I 
I I I I I I I I 

I 1 1 
I : I 

I I I I 
I 1 1 
I 1 1 I I I I I I I I I I L L 1 

I I I 1 1 I I I 1 1 
I I 1 1 1 I I I I 

I I I I 1 I I I I I I 
- � - -1 � � -t - I � 1 � I -t 

I I I I 1 1 

TI M E ,  m i n  

I 1 1 
I 1 1 

I I I I 
I I I I 

I 

1 0  

I 
I I 
I I 

I 1 1 

I I 1 1 
I 1 1 

I I I I 
t ·� I 

I I 
I I 

I 1 1 
I 1 1 

I I I 
� ,  - - - - �  

I 1 1 

I I 
I I 

I 1 1 
I 1 1 

I 

1 00 

I 

1 000 

0 . 028 - - - - - - - - - - � - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - -

c 0. 030 

� z w 
Cj 0 .032 () <( _j Q_ (/) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - -

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  l _ _ _ _ _ _ _ _ _ _ _  _ 
I 

0 0.034 - - - - - - - - - - - - � - - > � - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
�

- - - - - - - - - - - - -

0.036 

0 . 038 
0 2 

Project: HAM - 7 1 -0 1 .34 

Bori n g  No. :  B - 002 

S a m p l e  N o . :  ST- 1 4  

Test N o . :  2 

Descrip ti o n :  S a ndy S i l t  

Remarks:  

- - -t - -
I 
I 

4 

- - -

6 

- � - -

SQUARE R O OT of  TI M E ,  

Locati o n :  COL 

Tested By: J D  

Test Date:  2/25/ 1 3  

S a m p l e  Typ e :  S h e l by Tube 

-

8 1 0  1 2  
m i n  

Project N o . :  1 305000 1 C l  N 

C hecked By: S M  

Depth:  3 3 . 5  - 35.5 

Elevati o n :  505 . 8 - 507.8 

0 .034 

c 0.036 

� w 
Cj 0 . 038 0 <( _j Q_ (/) 
0 0 . 040 

0 . 042 

0 . 0 1 0 . 1 

CONSOLIDATION TEST DATA 
TIM E C U RVES 
Step : 6 of 1 1  
Stress :  4 .  tsf 

1 0  
TI M E ,  m i n  

1 00 

I I I 

1 000 

0.034 - - � - - - - - - - � - -t - - - - - - - � - - - - � - - - � - - - - - - - - � - - - - - - - - - - - - - L - � - - - - - - - - � - + - - - - - � - - - - - -
1 I 

I I I 
c 0.036 � - � - - - - - - � - � - - - - - - - - - - � - - - - - - � - - - - - - � - - - - - - - - - � - - -t - - - - - - - - - - - - - � - - - - - - - - - - - -

� z w 
Cj 0 . 038 () <( _j Q_ (/) 
0 0 . 040 

0 . 042 

0 

Project: HAM - 7 1  -0 1 . 34 

Bori n g  No. : B - 002 

S a m p le No. : ST- 1 4  

Test N o . :  2 

Descripti o n :  S a n dy S i l t  

Remarks:  

1 I 

_ _  L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I _ _ _ _ _ _ _ _ _ _ _ _  _ 
I 
I 

I 
: I I 

7 � - - - - - - - - - - � - - - - - - � - - - - - - -t - - - - - - - - - � - - - - - - - - - - - - - - -t � - - - - - - - - - - - -

1 

2 4 6 
SQUARE ROOT of TI ME,  m i n  

I 
r 
I 

I - - T 
I 

8 1 0  

Project N o . :  1 305000 1 C I N  

C hecked B y :  SM 

Depth:  33.5 - 35.5 

Elevati o n :  505.8-507.8 

1 2  

D 
UJ 
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a: 
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0 

0 

0 

0 

0 c :.c (.) 0 (f) 

c 

<X> 
(!) 
N 
r-.. 
0) 
/ 
z 
u 
0 
0 
0 
L[) 
0 
1'0 
::;: 0 ::J _r: (/) 0 ---, 
/ 
z 
u 
/ 
� 
Q_ Q) 0 ( Q) .D 
2 (.) 
0 
/ 
"'" 
0 
';'J _j I-
u � 0 Q) Q. 0 
0 
/ 
0 

0 . 038 

0 . 040 

c 0 . 042 

� z w :::=! 
0 . 044 w 0 <( _j Q_ (/) 

0 0 . 046 

0 . 048 

0 . 050 

0 . 038 

0 . 0 1  

I I 
� � � 
I I 
I I 

0 . 1  

CONSOLIDATION TEST DATA 
TIM E C U RVES 

I 
� � 

I 

I 
I 

I I I 

I I I 
�- � � I I 
I I 

S te p :  7 of 1 1  
S tres s :  8 .  tsf 

TI M E ,  m i n  

I I 
I 1 1 I 1 1 I I I I I I I I I I I I 

I l 1 1 I I I I 
I I I 
I I I 

I I I I 
I I I I 
I I I I l ]  I I I I I I 
I I I I 
I I I I 
I I I I 

I 1 1 
I 1 1 

I I I I 
I I I I 

I 1 1 
I 1 1 I I I I 
I 1 1 

I 1 1 
I 1 1 
I 1 1 I I I I I I I I I 

1 0  

I 
I I 
I I 

I 1 1 

I 1 1 

I I 
I I 

I 1 1 
I 1 1 

I 

1 00 1 000 

I 
0 . 040 - - - - - - - - - - - - � - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - -

c 0 . 042 

� z w 
Cj 0 . 044 () <( _j Q_ (/) 
0 0 . 046 

0 . 048 

0 

Project: HAM - 7 1 -0 1 . 34 

Bori n g  N o . :  B - 002 

S a m p l e  N o . :  ST- 1 4  

Test N o . :  2 

Descrip ti o n :  S a ndy S i l t  

Remarks:  

2 4 6 8 1 0  1 2  
SQUARE R O OT of  TI M E ,  m i n  

Locati o n :  COL Project N o . :  1 305000 1 C l  N 

Tested By: J D  C hecked B y :  S M  

Test Date:  2/25/ 1 3 Depth:  33.5 - 35.5 

Sample Typ e :  S h e l by Tube Elevati o n :  505.8-507.8 

0 . 048 

c 0 . 050 

� w 
25 0 . 052 0 <( _j Q_ (/) 
0 0 . 054 

0 . 0 5 6  

0 . 0 1  0 . 1 

CONSOLIDATION TEST DATA 
TIM E C U RVES 
Step : 8 of 1 1  
Stre s s :  1 6 .  tsf 

1 0  
TI M E ,  m i n  

1 00 

I I I 

1 000 

0 . 048 - - - - - - - - - - - - - � - - - - - - - - - - - - � - - - - - - - - - - - - � - - - - - - - - - - - - - L - - - - - - - - - - - - + - - - - - - - - - - - -
1 I 

I I I 
c 0 . 050 - - - - - - - - - - - T - - - - - - - - - - - - � - - - - - - - - - - - - - T - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - -

� z w 
Cj 0 . 052 () <( _j Q_ (/) 

1 I 

_ _ _ _ _ _ _ _ _ _ _ _  L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I _ _ _ _ _ _ _ _ _ _ _ _  _ 
I 
I 

I 
I 1 I 0 0 . 054 - - - - - - - - + - - - - - - - - - - - - � - - - - - - - - - - - - - + - - - - - - - - - - - -

0 . 0 5 6  

0 

Project: HAM - 7 1  -0 1 . 34 

Bori n g  N o . :  B - 00 2  

S a m p le N o . :  ST- 1 4  

Test N o . :  2 

Descripti o n :  S a n dy S i l t  

Remarks:  

2 

1 
I 

4 6 
SQUARE ROOT of TI ME,  m i n  

I 
+ 
I 

I - - T 
I 

8 1 0  

Project N o . :  1 305000 1 C I N  

C hecked B y :  SM 

Depth:  33.5 - 35.5 

Elevati o n :  505 . 8 - 507 .8 

1 2  
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CTL ENGIN EERING, INC 
2860 FISHER ROAD, COLU MBUS,  OH 43204 

Unconfined Compression Test 

ASTM D 2 1 66, D 5 1 02 
Client: Hatch Mott & McDonald 

Proj ect: HAM-7 1 -0 1 . 34 Lytle Tunnel 

Location: Cincinnati, OH 

Proj ect No.  1 305000 1 CIN 

Sample ID: B-00 1 ,  ST- 1 4 : 3 3 .5 '-35 .5 '  

Station & Offset: 1 3 1  1 1 3 .3 '  RT (IR-7 1 NB) 

Date Tested: 2/71 1 3  

Specimen Data 

Avg. Sample Height (in.) :  5 . 75 

Avg. Sample Diameter (in.) : 2 .86  

Wet Density (pet):  1 1 6.2 

Dry Density (pet):  88.6 

Visual Description: Gray Clay 

Physical Characteristics 

I % Agg. I % C.S .  I % F.S .  I % Silt J % Clay 

I 1 I 1 I w I 32 I s6 

Failure Dia2rams 

Penetrometer: N/ A 

Torvane: N/A 

L.L. I P.L 

41 I 20 

I W.C.  I 
I 3 1  I 

Remarks : Qu @ 1 9 .7  psi @ 1 1 .5 % STRAIN 

CTL ENGINEERING, INC 
2860 FISHER ROAD, COLUMBUS, OH 43204 

40.00 Project: 1 305000 1 CIN Sample ID :  B-001 , ST- 14 :  33.5'-35.5' 

35.00 

30.00 
-! 25.00 
II> II> 
� 20.00 -

C/) "-
0 10 1 5.00 

·:; <I> 
c 

T ....... .... .. ........................... ... . 

1 0 .00 ·V 
5.00 

0 .00 
0 .0 2 .0 4 .0 6 .0 8 .0 1 0 .0 1 2 .0 

Axial Strain (%) 
1 4 .0 1 6 .0 1 8 .0 20.0 
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CTL ENGINEERING, INC 
2860 F ISHER ROAD, COLUMBUS,  OH 43204 

Unconfined Compression Test 

ASTM D 2 1 66, D 5 1 02 
Client: Hatch Mott & McDonald 

Proj ect: HAM-7 1 -0 1 .34 Lytle Tunnel 

Location: Cincinnati, OH 

Proj ect No. 1 305000 1 CIN 

Sample ID: B-00 1 ,  ST- 1 8 :  43 .5 '-45 .5 '  

Station & Offset: 1 3 1  +72.2,  1 1 3 . 3 '  RT (IR- 7 1  NB) 

Date Tested: 2/7/ 1 3  

Specimen Data 

Avg. Sample Height (in.) :  5 . 88 

Avg. Sample Diameter (in.) :  2 .85 

Wet Density (pet):  1 1 7 .7  

Dry Density (pet):  95 .9  

Visual Description: Gray Clay 

Physical Characteristics 

I % Agg. I % C.S .  I % F.S .  I % Silt I % Clay 

I o I o I o I 23 I 11 

Failure Diagrams 

Penetrometer: N/ A 

Torvane: N/A 

L.L. I P.I.  

46 1 22 

Remarks: Qu 1 7 .3 psi 

I W.C. I 
I 23 I 

9 %  STRAIN 

40.00 

35.00 

30.00 
-! 25.00 
II> II> 
� 20.00 -

C/) "-
0 - 1 5.00 co ·:; <I> 

c 1 0 .00 

5 .00 

0 .00 
0 .0 2 .0 4 .0 

CTL ENGINEERING, I N C  
2860 FISHER ROAD, COLUMBUS, O H  43204 

Sample ID :  B-001 , ST- 1 8: 43.5'-45.5' 
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CTL ENGINEERING, INC 
2860 F ISHER ROAD, COLUMBUS,  OH 43204 

Unconfined Compression Test 

ASTM D 2 1 66, D 5 1 02 
Client: Hatch Mott & McDonald 

Proj ect: HAM-7 1 -0 1 .34 Lytle Tunnel 

Location: Cincinnati, OH 

Proj ect No. 1 305000 1 CIN 

Sample ID: B-002, ST- 1 4: 33 .5 '-35 .5 '  

Station & Offset: 1 30+9 1 .4, 93 .0' RT (IR-7 1 NB) 

Date Tested: 2/7/ 1 3  

Specimen Data 

Avg. Sample Height (in .) :  5 . 80 Wet Density (pet) : 1 1 7 . 8  

Avg. Sample Diameter (in .) :  2 .85 Dry Density (pet):  1 03 .0  

Visual Description: Gray Sandy Silt 

Physical Characteristics 

I % Agg. l % C. S .  I % F.S.  % Silt I % Clay L.L. I P.I.  I W.C. I 
I 1 I 4 I 37 36 I 22 2 1  I 5 I 1 4  I 

Failure Diagrams 

� _______ ,/ 

���� 
-

Penetrometer: N/ A 

Torvane: N/ A 

Remarks: Qu @ 6.4 psi 8.2 % STRAIN 

z ::::� 
� Q:  • � co  z 
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CTL ENGINEERING, INC 
2860 F ISHER ROAD, COLUMBUS,  OH 43204 

Unconfined Compression Test 

ASTM D 2 1 66, D 5 1 02 
Client: Hatch Mott & McDonald 

Proj ect: HAM-7 1 -0 1 .34 Lytle Tunnel 

Location: Cincinnati, OH 

Proj ect No. 1 305000 1 CIN 

Sample ID: B-002, ST - 1 8 :  43 .5 '-45 .5 '  

Station & Offset: 1 3+20, 25'  LT.  (Lytle St.) 

Date Tested: 2/7/ 1 3  

Specimen Data 

Avg. Sample Height (in.) :  5 . 84 

Avg. Sample Diameter (in.) :  2 .85 

Wet Density (pet):  1 1 6.7  

Dry Density (pet):  93 .3  

Visual Description: Gray Silt and Clay 

Physical Characteristics 

I % Agg. I % C.S .  I % F.S .  % Silt I % Clay I L.L. I P.I.  I W.C. I I o I o I 1 1  39 I so I 32 I 1 1  I 2s I 

Penetrometer: 

Failure Diagrams 
---�� '\ 

1""'-----... ---�--<; 

Torvane: N/A 

Remarks: Qu 1 1 . 1  psi 1 1 .4 % STRAIN 
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CTL ENGINEERING, I N C  
2860 FISHER ROAD, COLUMBUS, O H  43204 

Sample ID :  B-002, ST- 1 8: 43.5'-45.5' 
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