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T . — — STATE OF OHIO PROJECT DESCRIPTION
}_/JM . : ) IMPROVEMENT OF 0.06 MILE OF U.S. 22 IN THE
=\ bl © | | VILLAGE OF HOPEDALE AND GREEN TOWNSHIP OF
5 T , @ v NG - HARRISON COUNTY. THE IMPROVEMENT INCLUDES
\g L\\ T : DEPART ME NT 0 F T RA N S P 0 RTA Tl 0 N THE REHABILITATION OF THE EXISTING STRUCT-
/A -5 A s e ' URES HAS-22-2362 L&R OVER S.R. 15/ BY REPLACE-
2 g%gIleiF;%gCng STA. (250450 MENT OF THE BRIDGE DECK, BRIDGE RAILING,
= = . APPROACH SLABS, AND MINIMAL APPROACH
SN ' PAVEMENT.
/3 ,
0,9 =
HAS-22-23.60
¢ LIMITED ACCESS
THIS IMPROVEMENT IS ESPECIALLY DESIGNED
&
&, FOR THROUGH TRAFFIC AND HAS BEEN DECLARED
2L _ VIL L A G E o F H 0 P E DA L E A LIMITED ACCESS HIGHWAY OR FREEWAY BY
Sut - S ACTION OF THE DIRECTOR IN ACCORDANCE WITH
Vo 3 g .
L) Bast S A GREEN TOWNSHIP THE PROVISIONS OF SECTION 55/1.02 OF THE
= OHI0 REVISED CODE.
A/ \ — |
7 HARRISON COUNTY
> /] 2002 SPECIFICATIONS
—~ 3R JPING VALLEY Rp.
INDEX OF SHEETS THE STANDARD SPECIFICATIONS OF THE STATE
LOCATION MAP TITLE SHEET / OF OHIO, DEPARTMENT OF TRANSPORTATION,
LATITUDE: N40°/9"40” LONGITUDE: W80°54°/0" TYPICAL SECTIONS Z INCLUDING CHANGES AND SUPPLEMENTAL SPECI-
GENERAL NOTES 34 FICATIONS LISTED IN THE PROPOSAL SHALL
SCALE IN MILES MAINTENANCE OF TRAFFIC 5-15 GOVERN THIS IMPROVEMENT.
. GENERAL SUMMARY 16-17
0 / e 3 4 CALCULATIONS /8 | HEREBY APPROVE THESE PLANS AND DECLARE
PORTION TO BE IMPROVED . PLAN SHEET /9 THAT THE MAKING OF THIS IMPROVEMENT WILL
STATE & FEDERAL ROUTES PROFILE SHEET 20 NOT REQUIRE THE CLOSING TO TRAFFIC OF THE
OTHER ROADS _ ESTIMATED QUANTITIES 21 HIGHWAY AND THAT THE PROVISIONS FOR THE
CROSS SECTIONS ) ee-23 MAINTENANCE AND SAFETY OF TRAFFIC WILL BE
DESIGN DESIGNATION PRESSURE RELIEF JOINT DETAILS 24 AS SET FORTH ON THE PLANS AND ESTIMATES.
STRUCTURES OVER 20’ SPAN 25-43
CURRENT ADT (2003) 6700
DE YEAR )
SIGH ADT (2023 7900 UNDER AUTHORITY OF SECTION 45/1.21, DIVI-
DESIGN HOURLY VOLUME (2023) 790
DIRECTIONAL DISTRIBUTION 5y SION (I) OF THE REVISED CODE OF OHI0, THE
FRUCKS (24 HOUR B&C) e REVISED PRIMA FACIE SPEED LIMITS AS INDI-
DESICN SPEED o YPH CATED HEREIN ARE DETERMINED TO BE REASON-
CEeal SPEED ce WPH ABLE AND SAFE, AND ARE HEREBY ESTABLISHED
- FOR THE DURATION OF THIS PROJECT. THE
DESIGN FUNCTIONAL CLASSIFICATION - RURAL ARTERIAL PRIMA FACIE SPEED LIMIT OR LIMITS HEREBY
VHS PROJECT _ vES ESTABLISHED SHALL BECOME EFFECTIVE WHEN
APPROPRIATE SIGNS GIVING NOTICE THEREOF
DESIGN EXCEPTION APPROVAL DATE SHEET NO. ARE ERECTED.
STOPPING SIGHT DISTANCE 10-2/-02 20
ENGINEERS SEAL:
Lo
Q=
S STANDARD CONSTRUCTION DRAWINGS ;;’;gltfé“f;‘lgﬁ"s
UNDERGROUND UTILITIES S
- TWO WORKING DAYS —
SZCF BEFORE YOU DIG ,, " BP-I.1 7-28-00| RM-4.2 /~18-02 | MT-35.10 4-20-0/|TC-41.20 i-19-01 | AS-1-8/ 7-19-02| 864  7-11-00 /] ey
AR a2 | BP-2.3 7-28-00 MT-95.30 4-19-02 | TC-42.20 4-20-0/ | SBR-1-99 7-19-02 [
CALL 1-800-362-2764 (TOLL FREE) sionepntl Pt b a ) | BP-2.5 7-28-00 WT-95.40  4-19-02|TC-52.10 4-20-01 | SICD-1-96 __ 7-19-02 SIS &
OHIO UTILITIES PROTECTION SERVICE pATE: /24469 | BP-3. 7-28-00 MT-96.20  4-19-02 |TC-52.20 4-20-0/ APPROVED _f "t - "
NON-MEMBERS ENGINEERS SEAL: | BP-5.1 7-28-00 | DM-1.I 7-19-02 | MT-96.21 4-i9-02|7C-82.10 4-19-02 DATE 2-4%4%2 DISTRICT DEPUTY DIRECTOR
MUST BE CALLED DIRECTLY DM-1.2 7-19-02 | MT-96.26 4-20-0/
DM-4.] 7-19-02 | MT-97.10 4-/9-02
. GR-I1.IM {0-21-97 | DM-4.2 7-i9-02 |MT-101.20 10-i8-02 /
] = GR-1.2M {-3-96 | DM-4.4 7-i9-02MT-10/.60 10-i18-02 SPECIAL .
PLAN PREPARED BY: § GR-2.IM 4-/4-98 MT-101.70 10-i8-02 PROVISIONS APPROVED 2oy ards . & .
0.D.O.T. & GR-3.IM 10-21-97 MT-105.10 10-18-02 DATE Z-»#-232 DIRECTOR, DE”ﬁlARTMENT OF
GR-3.2M 10-21-97 MT-105./1 10-i8-02
DISTRICT 11 s n [6R-5.1M 4-2/-95 MT-120.00 _ 3-0/-00 TRANSPORTATION

FEDERAL PROJECT NO.
EO31 (255)

PID NO.
20466

CONSTRUCTION PROJECT NQ.

NONE

RAILROAD INVOLVEMENT

HAS-22-23.60
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SECTION A-A
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BRIOGE LIMIT AND
APPROACH SLAB STATION

L-§ ROADWAY
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JOINT FILLER (TYF. < ﬂ_J
_ APPROACH SLAB LENGTH |
NOTE: X SHALL WEVER

PLAN

850! _BARS @ '-67  C/C TOF

BE LESS THAN T

APPROACH SLAB FOR SKEWED STRUCTURE

| _osor . 5501 BARS e N C/C BOTTOM
5 5P @ 6" ~ 3% CLEAR
C Y C-BARS ® 167 * C/C
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ﬁ "4 - BaRS
TR+ Y CLEAR (DIMENSION SHALL BE SHOWN

3 CLEAR

a '
‘ b [Le” ON PROJECT PLANS)
ggg:z or & ro ue NOTE: PRESSURE RELIEF
@ = (/°-37) SEC § {AS MEASURED ALONG THE JOINT NOT SHOWN
LENGTH OF THE D8O OR DEBOZ BAR)
SECTION B-B
REINFORCING STEEL (FOR ONE APPROACH SLAB)
. A-BAR ! (BOTTOM) / (TOP] C-BARS :
LENGTH ;gg?; BARS — xBSU Siirgﬁ — Bi? ; — gggé oF
SP'CG DIMENSION . ¢ - We. - .
L 7 P WARK {LENGTH 4 REQDILENGTH N REQDMENGTH|REQ 0. MARK |LENGTH REGD. [Wo. BESD
150" |z R YT N - o 97 2z © i cs50t | 1476~ N N
[5)
200 | 137 | s~ | a0z | 2o 1e-6 | ol 8 8~ 3¢ 2 14 | cspe | 19067 h w
; 3 ) 9 Plo | Plm
257-07 | 57 ™ 4i003 | 257 -1 et | 4|1 S i 39 < 8 C503 | 2467 | =|~ =i
= = Ll Sy
Joc-ar | 7T | gl | AIOGS | 30T 29767 | & z 8l | 44 < el | cso4 | 297-5 ~
W = APPROACH SLAB WIDTH, QUT TO OUT, IN FEET
& - ANGLE OF SKEW .
K = A-BAR SPACING N [NCHES ; ! / 17’
N - B-BAR SPACING [N INCHES o 2801 ) ol pgoz '
X - APPROACH SLAB THICKNESS AT :
ABUTMENT END It FEET L re0r | rraraxez0z FTOSEC G‘ -0 |
[ # 3 ! - A . FT. -
% - 0UT TO OUT |07 | (araxeg23 FTISEC & | 1 TT07 | (A ETe Tees 2

GENERAL: THIS DRAWING PROVIDES DESIGN AND GENERAL
CONSTRURTION DETAINS. TRHE PROJECT FLANS WILL SHOW
LENGTH, SKEW, CURBS (IF ANY), ESTIMATED QUANTITY
(SQUARE YARDS), AND  SPECIAL  NOTES AND  DETAILS

FOR CONDITIONS OTHER THAN THOSE
THE APPROACH SLAB SHALL BE ADAPTED
THE  APPROACH

WHERE NECESSARY.
INDICATED HERCON,
TO FIT THE ENDS OF THE BRIDGE AND
PAVEMENT .

THE DEO! QR D802 ANCHOR BARS SHALL BE DIHMENSIONED IN
THE CONTRACT PLANS AND [NCLUDED WITH |TEM 502 FOR
PAYMENT FOR EACH SPECIFIC BRIDGE. DEQ! BARS CANNOT
BE USED AS SHOWN [F AFPPROACH SLABS ARE SUPPORTED ON
BACKWALLS LESS THAN 14 [NCHES THICK. DADZ BARS SHALL
BE USED ON PRESTRESSED CONCRETE BOx BEAY BRIDGES
W{TH APFPROACH SLABS SUFPORTED ON BACKWALLS [/ [NCHES
THICK.

D80t BARS CANNQT BE USED AS SHOWN WHERE APPROACH SLABS
ARE SUFPPORTED ON BACKWALLS LESS THAN (4 INCHES THICK.

0802 BARS SHALL BE USED ON PRESTRESSED CONCRETE BOX
BEAM BRIDGES WHELERE THE APPROACH SLAB IS SUPPORTED

ON AN 1 INCH THICK BACKWALL,

® AT THE OPTION OF THE CONTRACTOR AND AT
NG ADDITIONAL COST TO THE STATE, B50f
BARS MAY BE LAPFED Z2°-&~ MINIMUM AT THE
CENTERLINE OF ROADWAY , OR WHERE REQUIRED
FOR LONGITUDINAL CONSTRUCTION JOINTS, N
LIEY OF PROVIDING FULL LENGTH BARS AS

SHOWN .
A-BAR

Lax _

DESIGN SPECIFICATIONS: THIS STANDARD DRAWING CONFORMS
TG "STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES”
ADOPTER BY THE AMERFCAN ASSGCTATION OF STATE HIGHWAY
AND TRANSPORTATION CFFICIALS, i3%86, [NCLUDJNG THE /997,
1988 & 1899 INTERIM SPECIFICATIONS AND THE 0D0OT BRIDGE
DES/GN MANUAL .

DESIGN DATA:

DESIGN LOADING: DEAD LOAD - 860 LB/FFZ (F.W.S.}

LIVE LOAD - ASZ5 AND THE ALTERNATE
ML TARY LOADING.
COKCRETE - COMPRESSIVE STRENGTAH = 4500 P5I.

REINFORCING STEEL - MIN. YiELD STRENGTH = &0, 000 P5!.

REINFORCING STEEL FOR SKEWED BRIDGES: THE A AND C
BARS SHALL BE PLACED PARALLEL TO THE CENTER LINE OF
ROADWAY AND THE B BARS SHALL BE PLACED PARALLEL TO

THE ABUTMENTS.

LONGITUDINAL CONSTRUCTION JOINTS REQUIRED FOR STAGE
CONSTRUCTION SHALL BE ACUDOROING TO 5ii.12.

CURBS, BRIDGES WITH SIDEWALKS » FOR BRIDGES CONSTRUCTED
WITH RAISED SIDEWALKS, DEFLECTOR PARAFPETS OR OTHER
TYPES OF CONSTRUCTION WHICH RETAIN RGADWAY SURFACE
DRATNAGE, THE APPRLACH SLABS SHALL EITHER [NCLUDE
INTEGRAL CURBS OR BE CONSTRUCTED [N CONJUNCTION WITH
BRIDGE CURBS. CURB RESGHT SHALL BE TRANSITIONED UNTFORMILY
BETWEEN ERIDGE CUREB REIGHT AND ROADWAY CURB HEIGHT
TN A LENGTH AS FOLLOWS: WHERE WINGWALL EXTENDS BE-
YOND END CF APPROACH SLAB, USE A MINIMUM LENGTH OF
106 FEET BEYONDG END OF WINGWALL . WHERE THE APPROACH SLAB
EXTENDS BEYOND THE END OF WINGWALL [ TRANSITION [N THIS
LENGTH. HOWEVER, THE TRANSITION LENGTH SHALL NOT BE
LESS THAN 10 FEET AND THE TRANSITION SHALL EXTEND
BEYOND THE END GF APPROACH SLAB JF NECESSARY.

APPROACH SLAB WIDTH (W): APPROACH SLABS SHALL BE THE
SAME WIDTH AS TKHE BRIDGE RCADWAY.

APPROACH SLAB LENGTH (L1}: THE LENGTH SHOULD BE BASED
ON  FACTORS  SUCH AS THE Si78 AND AMOUNT OF EXCAVAT[ON
BERIND THE ABUTMENTS, NEW OR EXISTING EMBANKMENTS AND
SKEW OF THE BRIDGE. THE LENGTH SHALL BE SHOWN ON THE
FROJECT PLANS.

DECK _CROWN AND S{LOFE: THE LOCATION OF THE CROWN POINT
AND THE RATE OF CROSS SLOFPE ON THE APPROACH SLAB SHALL
CONFORM 7O THAT OF THE BRIDGE DECK AND APPROACH PAVE-
MENT. IF THE RATE OF CROSS SLOFPE OF THE BRIDGE DECK
DIFFERS  FROM THAT OF THE APPROACH PAVEMENT , A SMOOTH
TRANSITION SHALL BE PROVIDED WITHIN THE LIMITS OF THE
AFPPROACH SLAB WHENEVER POSSIBLE.

WEARING SURFACE: GENERALLY APPROACH SLABS SHALL HAVE
AN ASPHALT CONCRETE WEARING SURFACE ONLY WHEN BOTH
THE APFROACH PAVEMENT SURFACE AND THE BRIDGE WEARING
SURFACE ARE ASPHALT CONCRETE.

PRESSURE RELIEF JOINTS: RELIEF JOINTS, TYPE A, ARE
To  8BE FROVIDED REGARDLESS OF ABUTMENT DESIGN AT ALL
BRIDGE APPROACHES WHERE APFADACH PAVEMENT IS RIGID, OR
COMPOSITE CONSISTING OF A RIGID BASE. SEE STANDARD
CONSTRUCTION DRAWING BP-2 3 FOR DETAILS

DASIS OF PAYMENT: [N ADDITION TG THE JNCIDENTAL [TEMS
LISTED [N 526.08, THE DEFPARTHENT WILL INCLUDE THE
FOLLOWING [TEMS FOR PAYMENT: THE PREFORMED EXPANSION
JOINT  FILLER ANG JOINT SEALER AT THE CORNERS AND
SIOES OF THE APPROACH SLAS;  AND THE TYPE “A” WATER-
PROOFING  AND THE PREFORMED ELASTOMERIC COMPRESS/ON
JOINT SEAL AT THE BRIDGE LIMIT END OF THE APPROACH
SLAR.

THE DEFARTMENT WILL PAY FOR THE PRESSURE RELIEF JOINTS
AND ANCHOR BARS 1 D8CI OF DEOZ) SEPARATELY

DESIGH AGENCY
OFFICE OF STRUCTURAL
ENGINEERING

TAANSFORTAT[ON
5
DATE

STATE OF OHIO DEPARTHMENT OF
ENG INEER OF BRIDGES

REV } EWED
LMW

AS-1-8¢

CHECKED
JAM

DRARN

DESIGRED
JFF
JFF

REVISIONS
91594

04-20-0f
07-19-02

STANDARD
REINFORCED CONCRETE
APPROACH SLAB
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DETAIL A

T

DETAIL B

*J—:::T—NOTE 4 £

NOTE 2 T 2

NOTE 4

DETAIL C

NOTE 3 -

DETAIL D

DETAIL E

BRIDGE LiMIT

; x“/- o
g POROUS

BACKFILL (TYP.)
ON SLAB BRIDGES

CONCRETE WEARING
SURFACE ON BRIDGE DECK
AND AFPPROACH SLASB

BRIOGE LIMIT

ON PRESTRESSED CONCRETE BOX BEAM BRIDGES®

BRIDGE LIMIT

APPROACH SLAB SUPPORTED ON ABUTMENT BACKWALL

ASPHALT CONCRETE WEARING
SURFACE ON BRIDGE DECK
AND APPROACH SLAB

BRIDGE LIMIT

ON BRIDGES W{TH [NTEGRAL CONSTRUCTION

(SEM{-INTEGRAL SIMILAR)

BRIDGE LIMIT

ON PRESTRESSED CONCRETE BOX BEAM BRIDGESQ

ERIDGE LIMIT

APPROACH S5LAB SUPFPORTED ON ABUTHMENT BACKWALL

CONCRETE WEARING
SURFACE ON BRIDGE DECK
AND APPROACH SIEAB

BRIDGE L/MIT

o~
3

APPROACH SLAB SUPFORTED ON ABUTMENT BACKWALL

@ -

BRIDGE LiMiT

@
QN PRESTRESSED CONCRETE BOX BEAM BRIDGES

CONCRETE WEARING
SURFACE ON BRIDGE
DECK ONLY

THE APPROACH SLAB SEAT FOR THIS PRESTRESSED
CONCRETE 80X BEAM BRIDGE |5 SHOWN AT THE
SAME ELEVATION AS THE BEAM SEAT. FHOWEVER,
IT MAY ACTUALLY BE HIGHER OR LDWER THAN THE
BEAM SEAT DEPENDING ON THE BOX BEAM DEPTH.

DETAIL F

NGTE |: PREFORMED E{ASTAOMERIC COMPRESSION JOINT SEAL,
TOS. 00 il WIDE FOR A Y% WIDE GROOVE) PLACED
PN a2 GRGOVE.

NOTE Z: PREFORMED ELASTOMERIC COMPRESSION JOINT SEAL,
FOS. (1 (i WIDE FOR A 16" WIDE CROOVE) PLACED
TN G x 2Y7 GROOVE.

NOTE 3: 17 PREFORMED EXPANSION JOINT FILLER, 705.03.
NOTE 4: TYPE “A" WATERPRGOFING.

NOTE 5: SEE PLAN [NSERT SHEET, “ABUTMENT JOINTS [N
BITUMINOUS CONCRETE, BUOY BEAM BRIDGES. "

WOTE &: SEE PLAN TNSERT SHEET, “POLYMER MODIFIED
ASPHALT EXPANZIOQN JOINT SYSTEM. ”

TYRE “A” WATERPROQFING SHALL NOGT EXTEND ABOVE
THE BOTTOM OF THE GROGVE INTQ WHICH THE PREFORMED
ELASTOMERIC COMPRESSIGN JOINT SEAL I5 TO BE PLAC-
EQ. T SHALL BE AFPPLIED TO THE ENT/RE AREA OF
THE ABUTMENT OR SUPERSTRUCTURE WHICH COMES
INTO CONTACT WITH THE APPROACH SLAB

FOR  PRESTRESSED CONCRETE  BOX  BEAM  BRIDGES WITH
ASPHALT  CONCRETE ON BOTH BRIDGE DECK AND APPROACH
SLAG, THE TOF 0OF ARPRCACH SLAB AT TRE BRIDGE END
SHALL BE CONSTRUCTED TO THE LEVEL OF TRE TOP OF THE
BEAMS TQ FACTLITATE WATERPROOQFING OF THE JOINT, THE
THICKNESS OF ASFHALT CONCRETE AT THE APPROACH END
OF THE SLAE SHALL BE THE THICKNESS OF ASPHALT
CONCRETE USED ON THE ROADWAY PAVEMENT. THE THICK-
NESS OF  ASPHALT CONCRETE SHALL VARY UNJFORMLY ., TF
NECESSARY . IN THE LENGTH OF THE APPROACH SLAB. THE
SUBGRADE (SUBBASE) SeALL  BE GRADED TO PERMIT THE
JOTTOM 0F THE APRJACH SLAB 7O BE PARALLEL TO THE
TorR.

FOR STRUCTURES WITRGUT STRIP SEAL, COMPRESS[ON
SEAL OR POLYMER MODIFIED ASPHALT EXPANSION JOINTS,
THAT RAVE AN ASPHALT CONCRETE WEARING SURFACE ON
BOTH THE BRIDGE DECK AND APPROACH SLAB, EXTERD THE
DECK WATERPROOFING 2°-0% BEYOND THE BRIDGE LIMITS.
FOR STRUCTURES W[TH STRIP SEAL AND COMPRESSION
SEAL  EXPANSION JOINTS, END THE DECK WATERPROOFING
AT THE PRESTRESSED BOX BEAM NOTCH, FOR STRUCTURES
WITH POLYMER MOGIFIED ASPHALT EXPANSION JOINTS,
EXTEND THE DECK WATERPROOFING TO THE CENTERLINE OF
THE JOINT.

DESIGH AGENCY

QFFICE OF STRUCTURAL

ENGINEERING

OHIG DEPARTMENT OF TRANSPORTATION

10-25-94
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BRIDGE LIMIT

N

Ll |
| |
i
i
| |
"_1‘ - —SEE STANDARD HYDRAULIC
P CONSTRUCTION DRAWING OM 4.

) FOR EROSION CONTROL DETAJLS.

SKEW ANGLE 6 -

© w--- APFPRCACH SLAB

STATION END OF AFPPROACH SLAR

- & ROADWAY
/

R

PEJE AND JOINT SEALER (TYP.)

- TYPE 4-A QR TYPE 4-8 CURB (TYP.)

N BRIDGE LiMIT

RN
AN

FPLAN
BRIDGE WI[TH DEFLECTOR PARAPETS

——-— APFROACH SLAB

705.04 -——"
- & ROADWAY
WY A

\ STATION END OF AFPROACH SLAB

\

TYPE 4-A QR TYFE 4-8 CUREB
SEE STANDARD CONSTRUCTION ._—‘
PRAWING BP-5.1

JOINT SEALER T

N
I |

BRIDGE LiMIT

4 VA ,L, [
:S[DEWAI_K (TYed . 1
CAPFROACH SLAB
B STATION END OF APPROACH SLAS
- & ROADWAY
7/ /S A 7

' P | SIDEWALK
| APPROACH SLAB "W~ ; N T

- 1
e ASPHALT CONCRETE SURFACE ,___.--.i = 2
7 COURSE. IF SPECIFIED

1t PEJF

SECTION A-A SECTION C-C

APPROACH SLAB "W~

e ASPHALT CONCRETE SURFACE
/'/ COURSE, IF SPECIFIED

FPLAN
BRIDGE WITHOUT CURBS

SECTION B-B

: - T -
L i PEJE (YR L —-‘—/—’Y T

BRIGGE WITH SIDEWALKS

AFEROACH SLAS "W

= ASPHALT
" COURSE,

LEGEND

CURE ON APPROACH SLAB SHALL
HATCH CURE ON BRIDGE

CONCRETE SURFACE
IF SPECIFIED

We APPROACH SLAS W/OTH.QUT TO CUTIN FEET.

L= APFROACH SLAE LENGTH.

PEJF = PREFGRMED

CXPANSION

JOINT FILLER.

DESIGA AGENCY
OFFICE OF STRUCTURAL

ENGINFERING

25-94
DATE

10-

STATE OF QHIO DEPARTMENT OF TRANSFORTATION

ENGINEER OF BRIDGES

LMW

REVIEWED

CHECKED
AM

AS-1-81

AESTGNED

JF
DRAWK
JFE

REVISIGNS
9-15-24
04~20-0!

07 -19-02
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Pavement Lane
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o Edge of FPavement ﬂ éx\’ Transverse Joint
- 0 {272 [300:250] 12727 £300:50]
I
3 . o ‘ PLAN
} & Longitudinal Joint
- N
ﬁ ﬁ i[ ﬂ " l ﬂ i ‘ Varies 24" [65]
! to T/3 + 17 [25]
ar or ee ire !
W4 D4 [MWZ26 MD2E6] Steel W
spaced 127 (3051 max. ¢. fo c. é
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w| | o ~ \—Reinforcing Steel Z Ny
Ql Sf= b~ Tie Bar 7
= Dowel Bars
N
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2 SE
5 31, SECTION A-A
w g|e
i
O
i o S =
= 05 U=
Q‘ -
Q1 @ laea >
b y
gl € NOTES
S -
3 = ._fN> STEEL REINFORCINGt [n normal or wider lane widths, reinforcing may
= b consist of ftwo units with an gpproved longitudinal hinge. The hinge shatl
. consist of W4 ar D4 [MW26 or MD26] steel wires connecting the two units
o such that the longitudinal members on either side of fthe hinge will be
properly spaced when the reinforcing is in fthe final positian.
X T Reinforcing steel in Final position shall not ftouch either the dowels or tie bars.
N \— Edge of Pavement
<
& WIRE FABRIC DETAIL

THIS DRAWING REPLACES BP-1.i# DATED 10-28-94.

STANDARD ROADWAY CONSTRUCTIGN DRAWING
CONCRETE PAVEMENT REINFORCING
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Bridge Limifs

gq?,’ii"?”’ei”:\., e

£neZm 7
Joinf |
REINFORCING STEEL LIST
Number Length
,_,* Work Shape English Metric English Metric
It
l/ / Ilg" jEdge of R501 £#i16MI[T]| Stroignt 8 8 $-0.5 ft. $-0.45 m
r e J
-‘// . / Concrete Shoulder s s 8 2.25
" . . . .
« ’I ’ R5QZ [#i6M1] Straight { ¥ = T N a3 m cos @ 1 cos @ M

KNS HORT AT JON
DATE
_

ROADWAY DESTEN ENGINEER

S = Length of sleeper slab in feet [meters]

mRSOl bars may be furnished in segments with
g F-7* [485F bar tap between segments.

Concrefe
~ Pavement
SIGh— ™
----- + IJ‘—-—-—-—-—--—'-—-'——'—'—'?
(N nderdrain
! Edge of
! Pavemenfﬂ

Concrete Shoulder
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as required in fthe plans. to € of roadway [3301 ¢/¢c
T’ = Design Pavemenf thickness as Y n
shown in the plans. 8 -0 (2.4 m] Sleeper Slab (Llass C Concrete) ,'_']_’3_835:7" See DETAIL “A” for construcfion
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Joint
Bridge Limits
- S
f i
| Ky’# 770" (5.2 m] REINFORCING STEEL LIST
~ I/
! x4 Number Langth s
I rete Shoulder (shown) !
4 / s onerere Y v Mark Shape English Metric English Metric :
Existing R501 [#16M] Straight 6 6 $-0.5 f1. $-0.15 m
Sieeper A Concrefe gy straig L:?: g\
¢ Pavement——, Stab —___, Pavement 59
SOOI, WU S0 £/ AP e . S S 6 _ L8 23
8 7 2 R502 [#[6M] Straight | N = T N =557 ses @ 1 cos g ™ Eri
, em 305 ~—Type v Joint
em .
/ EXiSﬁn% I, ll’: Pavement Edge of Pavemenr——\ S = Llength of sieeper slab in feef [meters] F§§ !%
roac
pg/ob / ’,:’ Concrefe Shoulder (shown} R50i bars may be furnished in segments with 2@ 3,}:
“_’ / 4 a I’-77 [4851 bar lap befween segmenfs. s =,
] Joinf and Slesper Slab shall extend i
I‘? across Concrefe Shoulders 200
T P )
/ T 3°%%
d Underdrain EE 5%
n
$95w
®
.
B3
=857
g -l
FPLAN VIEW ©
PRESSURE RELIEF JOINT - TYPE A :52
AT EXISTING APPROACH SLAB Bug
{Concrete Shoulders shown) [77-07 [5.2 ml [tem 305 Pavement ngi‘:
Bridge Approach Silab {Short Side Length) oW
-~ ide Lenglh) A P
Ly
Steel Trowel Finish
Top of Sleeper Slab
o <
. . See BOND BREAKER Type Y Joint ]
67 1507 min. 4-0” £1.2 ml Joint 2:-0% Note (Sheet 3 of 3) (See SCD BP-2.5) 2 lo':l"‘
Coat Surfaces ) [0.6 mi g:?z
‘g er [tem 401./2 ‘
ix:sfmgh P Proposed Existing 3 ,__m
pproac - asphait overiay Pavement NP
/ 558
“““““““““““ r— 7 r3 R I _ N "59.
; ! / ]l _—J;__ @ N &
T = Thickness of Approach Slab as Asphalt Cancrere@ e _ . | S w<
shown in the plans. : BT ;ll'iiiiﬂe'—O”raooJl R - : % S0
i oo : . R\ FWE
T’ = Design Pavement Phickness as ' r‘ b ? _ g g e AN 58% - FeT
shown {n the plans. TS g e (STAL ST 318 b ""3
37 757 Ciear I-__ g ® | E%.S B _ Existing a §|L|
N B SN & B (3 Subbase 2 e
6 [1507 t— X £ A
& S 67 [150] ~ [tem 605,03 = g™
= R501 e 1-1” Perforated Fipe Underdrain R
£3307 c/¢ - a
> R502 @ I"-07 [3001 c/c placed
parallel to § of roadway
- 6°-67 1,95 m] Sleeper Sigh {3

{Closs C Concrete) 13807
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TIE 7 DOWEL BAR
PLACEMENT DETAIL

(See for Bar Placement)

NYLON OR PLASTIC
GROUT RETENTION DISCS
FOR DOWEL/TIE BARS{H

i(Ye” 1.6 min. thickness)

JOINT SEALER DETAIL

THIS DRAWING REPLACES BP-2.5M DATED 4-8-97.

bok sonte o NOTES
Top of See JOINT Pavement See JOINT 2 .. )
SEALER DETAIL : SEALER DETAIL s GENERAL: All joints shall be constructed normal to the centeriine of
Concrefe N Top of the pavement lane unless otherwisse specified in the plans.
Pavement New Pavement | =t 3 AN Concrete All dowel holes shall be drilled by ¢ mechanical device that will allow.
\ /- \ ,E;{,ﬁ’,’;;’ﬁ, " Pavement independent_gdjusiment of oll drill shafis in fhe horizontal and vertical
— i — —_ direction. e davice shall be capabie o rilling a minimum 0 ree
I Existing . ] ] =] ] Ny Retention D holes at a time. )
) Pavement | ! TV ee——o] N - gtenison Lisc All smooth dowels shail be coated with a thin layer of ofl or other
] [m— [~ | 1%~ (411 3 — “bond-breaking” material after they have been installed in the existing
b~ } _|_ ] ] ~ 2 { Dritied Holg 1o - o pavement and just prior to placing the patch. All dowels shall be placed
| - \&/V ) 4 « —1 1o xi4 2 parallel to the pavement surface and the centeriine of the pavement lane.
i [§8 3557 = ~ [38x3551]1 This stondard drawing is infended for use in repairing both concrete
$ — — —— X ~ 30% Dowel and composife pavemenfs. For clarity, asphalt overiays are not shoewn.
- 1% c417 Lower ~ = New Pavement rWhen Prefai}rfcafec.; I{:"ci;ge Drains are used, they shall be placed after
Yy % - . g
M : 3 F0.9 ml N ¥ joint repgirs are completed.,
e Drifled ; N
N Hole min. ¢ & L , -‘ TYPE N JOINT: Joints referred to as Type N joints on the plan shall be
8 Patch I: oy 3 £0.9 mJ constructed as contraction joints per SCD BP-2.2.
R ri507 " min. ; _
N grateh ADDITIONAL PAVEMENT REMOVAL: [f, ofter the sawing and removal of the
~ SECTION - TYPE Y SECTION - TYPE YU HOLE DRILLING DETA[L pavement from the area to be repaired, the face of rheﬂremarnmg pavement
(Confraction) (Undercut @ Contraction) is spatled or deferiorated for a height greafer than one-fourth (1/4) the
antracrion faercy onfracti thickness of the rigid pavement, an additional saw cuf shall be made os
See JOINT 1%~ [4i] shown and as directed by the Engineer, This additionol work shatl be
SEALER DETAIL Top of Drilied . . p , meosurerd rfmv' aa;d;hgnc;/ %aymenrffor full depth pavement sawing, rigid
#Hxl4” Cancrete Hole See JOINT op o avemen pavemen emoval an eplacement.
#
gggaf;,e ge,éf,”m’;{fg{}, Povement SEALER DETAIL . . LONGITUDINAL JOINT: For patches 10 [3.0 m] or greater in length,
; 127 _£3007 the longitudinal joint shall be constructed per SCD BP-2.1.
P + Sawed
avemen New Pavement —_—— X _ ! | Edge The tie bars or hook bolts shall be spaced at no more than 30”7 [7607
I Existing nor less than 247 [60] on cenfer.
[ e — 4 } Pavement | R irrybr ]
Existing . ) . #) o .
\ Fovenesr 1/ S O o st S povomenr [ LEGEND
S I ] S ! Z#u 147 g ! P AN
! i & [ [#_;6.# 3557 @ | Afea Bars shall be placed 2 [6Q01 from fhe tied longitudingl joint and
} & — X continue gcross with o I* (3001 spacing fo the edge of pavement or
\ m R Deformed Bar } - L L an untied longitudinal joint., Where iane widths are between two ftied
v e S ww f fongitudinal joints, begin bars 2’ [6001 from each tied longitudinal
- 3 [0.9 mJ . o] New FPavement Diomond Saw Jjoint and continue geross with a 1Y [300]1 spacing.
il C [0S m fn e
3 3 i oy vt Fulf Depth . . . .
1% [41] min. K Reinforcemenf will be required for all repairs greater than 10° [3.0 m]
*\N Orilled ¢ C\\:l 6 ] 3 0.9 m7 J EZ] ir} length or fo.;_ re;?car‘rs that will be ape!}ed 5-05 rrafEiQCSWH}‘u%;fl h?&fbrgﬂ
= Hole Pateh : z of placement. he fabriec shall consist of W8.5 or . or
N - 1507 min. gPatch ADDITIONAL PAVEMENT lengitudinal wirss spaced 6 [150] c/¢ and W4 or D4 [MW26 or MD26]
NUOSECTION - TYPE T REMOVALS transverse wires spaced 12” [3001 c/c. The clearance from the end
b (Tied} SECT[ON - TYPE TU of the wire fabric to the edge of pavement orf new frangverse joint shall
be 4722”7 [100+501.
. tUndercut ¢+ Tied)
Ifed'r dinal 3] #Nyion or piastic grout retenfion discs shall be clear or opagque white
Sopairuaing T Joint [ Y Joint in color.
.\ )
—_—_———_——— g —————— — %3"" rei ~ 2
N % r7_ g radius slof @ +
N‘-D New Nﬂo o 8
5 ST Pavement ST YL < 5 8
0
IS = oy 3L e N |
?% T pirection of 447 e ® f L20J ‘:l, = l—
=& = Travel ~ e ® j.07s [252] =
28 of— +3e 22 ]
wg a4 —— —+ nue S ¥ b,
. T 3 RA . . .
e o 4 S V1 Ve
9 16 .8 m e & A e Item . RO/ [17.5x20.6] (Optional)
St _t min, (Typ.) - < v ” Yy ¥ 705.04 RS q 4
& ® 1.547£0.02 ¢ B P 7
] 1 e R £39:0.5] % ond Sealer | %ﬁé/é
o . N diameter Breaking —
Untied Longitudinal Joint or Edge of Pavement—; Tape
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Y [6]

as specified

PLAN

Proposed
Overlay

Wearing course to be

MERGING EDGE OF PAVEMENT WIDENING
WITH EDGE OF EXISTING PAVEMENT

Surface Course

—a Mt arorny

b e —

Intermediate Course

Rituminous Aggregate, Intermediafe or
Asphalf Concrete Course, as specified

P

l_[EJ._ LAV /—

The Bituminous Aggregate in the upper
part of the base widening shall Finish
approximately Y4” [6] above the edge
of the existing pavement where no
prefeveling s used.
(using intermediate course material)

Details assume non-settied approach stabs.
settiement s required per plan grades or as directed by the Engineer.

Where o preleveling

is specified it shall be placed prior to

excavation of the widening trench and

of Existing
Favement or

Preleveling Base Course

the upper course of the base widening
shall Finish approximately 'a” 6] °
above the prelsveling.

y#[7]

Subbase Course

LEGEND

SECTION A-A

COURSE DETAIL FOR WIDENING

;’/‘—Cenfer tine or edge of ftraffic lane

™ Joint

~ '

Joint

6~ (1507 6 [/507 -

Joinf_/'

S~ Joint

— _...........,........._....._..___._r__
3

LAPPING LONGITUDINAL JOINTS

The exfended widith (X} of a
base or subbase course shall
be equal to the depth (Y) of
that particular course, unless

otherwise specified in the plans.

{21 The extended width shali be
equal fo the thickness of the
surface caourse plus the infer-
mediate course, or 4 inches
[1G01, whichever is greater.

Surface
Course

Intermediate
Course

Base
Course

Base
Course

Insufation
Course or
Subbose

4/1. 1

l

Trangition length as shown on plans
A = g -
o
R
~ . Feather ) Sr‘ruc&ure Limits . Feqther _,
Subbgsse Course 3 - g p . -
5 N S Thickness to Thickness to § Lxist
E Base Course ! Proposed Q be applied fo be replaced on
S Surface and Overilay 500 % bridge deck bridge deck
z intermediate Courses ] Ly 1
/f Exi r'/%’?//é/?/{i?/%‘ﬁ'wm‘nous Aggregate /73 Feqgther Approach | ¥ //////T// ////7-.._ _—
-l —— Existing Pavemen ge ftumi , : .
A Intermediate or Asphalt 300 Tigp e Structure
Concrefe course | E—=—— ;
* —.__—__'___———-'_—'
- = Overlay

FEATHERING AT STRUCTURES

Min length = (0 Ft. per in. of *d” [I20 mm/mml.

For speeds 50 MFPH [80 km/hl or greater,
use 25 ft. per in. of “d” [300 mmsmmli

Remove under

der:

L b

Intermediate Course

g
[ %
Surface Course <

Surface of Existing Pavemenr—/

Lo et

f "
Asphalt Cemenft Coaling zr L15]]

@Perm:‘ss:‘ble lfem 208 and
removal and replace with new
replacement Surface Course

2 [0.6 mi

=S Y

when is applicable

BUTT JOINT TYPE

For speeds 50 MPH (80 km/hl or greatsr,
use .25 ft., per in. of “d” (300 mm/mmi

’E Min fengih = 10 fif. per in. of “d” [I20 mm/mml,

o
r—»

intermediate Course

Yoo [153

Surface of Existing Pavemem‘—/ L

Asphalt Cement

{\a—

et

Cooting
TAPER EDGE TYPE

Either buft or taper fype may be used
uniess type is specified by the pilan.

PLACING FEATHERED AREAS

Vaiues for “1” agnd “d” are obtained from the plana.

NQT £

removed under Item 202

Smoeothing of the profile for

Asphalt Cement
Coating when[3]
is not applicable
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Class C Conerete or 3% [76]1 Layers
of Compacted Asphalt Concreafe

Intermediafe
Course

Q. T 3’.‘
— v cr 1

Grade Rings, Bricks, Class C
Concrete or Mortar. Maximum
Mortar thickness is 14" [38]

USING CONCRETE OR MORTAR

Mefal adjusting rings shall:

Provide Metal
Adjusting Rings

————
- v RN
1 //mm/
1 ~
M rne EXisting
.+ Existing Pavement
—— ] _C_‘Wff__‘::____

USING METAL ADJUSTING RINGS

(g} oftach securely fo the existing frame by welding or mechanical devices;
(b} consist either of cast mefal having an integral rim and sea?, or be
fabricated metaf with a sturdy connection befween the seat aend rim; and

{c) provide an even seal for the manhole cover.

In addition, the adjusting ring type shall be a design accepfable to the
local governmental agency responsible for streef and sewer maintenagnce.
Any installation ungccepfable fo the Enginecer shall be replaced by the

Contractor af his expanse.

MANHOLES ADJUSTED TO GRADE

307 £7501 max.

M
&
N Surface Course -—’
N Intermediate Course—r
- Gutter Seal per
Ifem 40403
[ \ |
: LF ‘l""r—— *
IR P
Exist | Existing = a
xisting Pavement
Curb—/rl ] - e

Special care sha!ll be taken during construction fo obfain
maximum compaction of bituminous concrete in gutters.

GUTTER FINISH

Filter Fabric

Ground Line Overtap
OSSN NS
1O &
S VIANY, K S e l‘Q §
NI S\ ~
Gravet, Stone ,\‘ |7z
or Slag per ‘Q >\ =
item 605.06 \_ @l S
NN
/\_a 4 g Q00 ) -
ST
27 £3603

Aggregafe drains tc be plgced where and as
directed by Engineer. Provide Filter Fabric
when specified as a separate pay item.

AGGREGATE DRAIN

THIS DRAWING REPLACES EP-B‘JM DATED 10-28-94.
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27 [50] rad. 4 L7007
N«
Fagce of Curk ° ¥ Ll
TN 22 NOTES g
1D e o0 50 A3 2-6" [750] unless g
o § W[\ oftherwise shown on plang ’ GENERAL: This drawing shows aiternate types of curb that X
] ol Yo [61 may be wused on various fypes of pavement. The typical i =
'r 40, 07 [25G] section of the project shows fhe type to be used, also the :i
W, I raag. rad. thickness of the edge of the pavement or fhe edge of 3
Base — LAspha.ff ' the curb and gutter section. S
il Surface of 2
[2930 ~ Concrefe r S 5‘,"29.‘;6 Pavement JOINTS: |” [25] expansion joints shall extend up to 3
L1 e the top of the curb and shall be constructed in the curb ¥ &
’h‘ l “'"_’;'.‘ - "‘a"!’." ﬁ.’_vo and gufter section in such a manner that fhe joint seef x
e M IR RS will extend the full width of the gufter and info the curb
TYPE | +Q ~ P’Vf’v_'_"a." N ‘._A-'- el .\—[Zl/' face a sufficient distance to seagl the joint to an elevation 4
y gt - A AR - | of at least 27 [501 above the flow [ine of the gutter. 3
oz‘hfrw?se[;gf?bjnuon.!?e‘z%ns e . Dowel bars shail be used in the curb and gutter section &
As Shewn on Typical at expension joints and to the surfoce fo the pav ¢ =
Sections in Plans P fon jornts ah . . bria e pavement. W
6 [I1507 Transverse expansion joinf maferial shall meet the o
> requirements of I[fem 705.03.
Ye" (6] |ugy )52 [125] TYPE 3 g8l %
rad. ] . GUTTER PLATE THICKNESS: Thickness of qufter plate “T* g S
A /—r}ad.[?j] ggg:;ceifof shall be 9% [230] uniess otherwise shown on the plans. §“~' §“~
. [ .ty
| v‘\k( Slope 1241 TOLERANCESt Dimensional tolerances are as follows: el
N W A AT Curbst Yo" ta g [~ to +51, 9guw
I RS R RS Gutters: 0 fo *5” [0 fo +12]. S5,
N R sl FA $aSe
- IR s T e e e >
| B AT LI TR SASPLAPE 107 [250] rad. LI
As Shown on Typical ,952:-‘2
Sections in Plans —/ 853
Surface of g;:éﬁ
TYPE 2 Pavement ~5.°
el
S . \ -
=
S Concrete Pavement xaw
57 [125] . Eu
Yy [6] ¥ 3=&
rad. 3~ [75] rad. (tg:::,‘
- W
T (T Surface of : TYPE 3-A LEGE”D
: O ARl Pavement
ol v _\ . .. . .. ; .
b o Expcm.smn joint material and joint sealer are nof required -
. for the rp?rﬁon %f fhe c;frb ;hai is Gdjﬂcefc;f to g;ie;ﬁg/e < 1= g:)
] . pavement type. oth materials are required, as detailed, x |=
[150 Concrete Pavement S for the full height of rigid pavement and concrete boses. & e Ql-h:-'
2 =] of Q
q&f IZI Butt joints shall be provided befween combined curb-and- & iz ﬁg
e 67 ) gutter and new or existing rigid pavements, with tie bars = IR e
107 [2501  _|T or hook bolts provided at intervals of 5° (1.5 ml. See a [bwn
r~ rad. 3o SED BP-2i for details of tie bars and hook bolts. W {2 @
TYRPE 2-A : [ 2ls If the combined curb-and-gutter adjoins a new rigid o I Q:E
=2 Surface of 0k base or an existing rigid base or pavement fhat is to be o l= 8
Fl-«m Pavement wol® surfaced with bituminous material, g butt joint shall also e Ym
e \ < be pravided. However, tie bars or hook boits shaill be b N
gl omitted when fhe vertical overigp ("V© in defail below) 0w |z ha
B Wearing Course I~=_) befween the curb-and-gutfer and rigid pavement is less. 4 13 Ly
57 [i25] Sl g T than 77 [I75]. g | Ea
‘——[— 302 . o [15] € Oy
Me” [61 235“- e L2 2= Bituminous WA §2
. s Wy i H Ly [~}
rad, = 3% [75] rad. . EE Concrete Base Course Surface Material S |z (__,a
| Surface of <<| = . ) Tl o=
LA Pavement - Combined S B T a =
o N Curb-and- 1 RRIEY w | 9
S Wearing Course My Gutter 5o e B AN ®
RN Y g ¥ TYPE 3-B e gt Rigid Pavement ©
}_T 6% Concrete Base : =
£150 Course 3 -
c la o
Q 'g \
[ gﬁ
oy
TYPE 2-B =
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2-6" [7501 unless
otherwise shown on plahs

5~ 1257

& [1501]

7 rad—, e Surface of
e rad.—\ rad: Pavement
[ A Stope 124/
P N
R A ST T vy L L
S R e e T i eh _-v,'w_'?_'.ﬁ.;‘v‘;v'
s 1 SRR LA DS KA
M= v e°~‘:~e'.“@
- .::.:';?i't.;'ﬂ 'y RO M NN
As Shown on Typical
Sections in Pians_/
TYPE 4
54/ [1251
Yav [61

de.’—\

o §

3% [75]7 rad.
Surface of

Pavemenft —-\

[1g07

4/

t &~ [150]

Ceoncrete Pavement

TYPE 4-A

£
a2
57 [125] ©IS @
Yy 161 §4 3
4 ” -
rad. 37 {7571 rad. EEQ.
"o s
Surface of ‘QS
; /_Pavemenf
§ § TS\ Wearing Lourse FJ
NS "-1 67 Concrete Base
(/507 Course
T'YPE 4-B
v 11503 3% [757 rod.
6r Ll Joint Seafer
57 [1257 | -
Yy [61 rad WS
4” Frad. -
i N — l‘** Surface of
R, Favement
~ L ._n¥/ i N
e
5 PRV - R ~ Pavement /
s - wl :|@  Approach Slab
: AN W
&9 q.‘a". . — ey
Wy ~ [

6//

Preformed Jdoint Material,
[tem 705,03

Yor [13]

L1507

See Sheef | of 2 for Notes and Legend.

TYPE 4-C

6”7 [150]1, ,

5% [125]
Y (61 rad.

3% [75] rad.
/—Joinf Sealer

[4557

/ 8:”

Surface of

Pavement _\3__

Pavement

\-wPreformea' Joint Material,
Item 705.03 [!‘_]

fh
ot [13]

8~ rzool

6l [i65]

i [251]
rad.

FPreformed Joint

1
Jeint
/_Sem'er

Pavement

r

Material, Item
7’05.05 Yo [13]
—
TYPE 7
I_E” {3007
1" [351] g~
17 1257 rad - | 1239 | e ie 1257 rao.
™~
. 2
Y
L
; Asphalt Pavemenf}: x
o Shoulder % G Pavement
~i
(N
Preformed Joint Material,
Joint -Sealer Item 705.03
TYPE 8
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3 3 NOTES
ey : -~
2 9g CONSTRUCTION METHODS
2 [~ N MASONRY COLLARS* A masonry collar shall be provided
= N 37x3" [75x751 Mesh where plans reqguire that o pipe extfension be joined to
= 16 gage steel hot the end of an existing pipe with g buft joint. The cosf
” s el e — 8 galvagnized wire clofh shall be included in the unit price bid for fhe new conduilt.
2" [507 T b
—_— I"— Ay o —
5 = a EROSION CONTROL PAD AND ANJMAL GUARDS: These items
J_' sl ™ shall be provided gt ithe outlel end of all farm drains
I T/ g = except where fhey outlet into o drainage sfrucfure. The
'l"”""' — ety steel bolts or rods for the animal guard sholl be galvanized
— Ya* 61 Typ. J8 I (07 110" #4 [250x250 #13M] per CMS 7I10.06. [n ilieu of drilling or punching the "o [i3]
.L_______ <+ ' CMS 603 Conduit diamefer hofes info fhe pipe, ¢ metal collgr meefing all of
LI U-Bar, E£poxy cooted A the above requirement be clamped onfo the pipe if
(47 or & £100 ori507) gquirements magy be clomped onfo the pipe |
327 (8007 approved by fhe Engineer.
Mortar the void . .
TOP VIEW ; PAYMENTY [Crosion confrol pads, mgsonry collars, and animal
q 3 28% [700] ge per CMS 604 guords shall be included in fhe unit price bid for
6" g [61 Typ. #4 [#/34] {ten 603 - __ inch [mm) Conduit, Type __ .
[1507 Straight Bor, 247 [500]
Epoxy Cooted ) PRECAST REINFORCED CONCRETE QUTLET: The concrefe
- ! cutlet shall meel the reguirements of CMS 604.
’I'\ v /™ © iy P _\-‘:‘__l Tied Concrefe Block Mat ;
3 S o = ' , PAYMENT: The Mortar; Tied Concrefe Block Mat, Type 2,
% A~ (\’,i?o = SN I il 1 Type 2, Grouted per CHS Grouted; and Wire Mesh shall be included in the unit price
U-Bar Epaxy [f=-y N S Tay | 1 il 60111 Top fo be flush with bid for llem 604 - Precast Reinforced Concrete Outilel,
Cogted | _u L . o 1AW i surfoce of the siepe.
2 rs01 [ Y At © I i ;
= , %7 [101 dia. Bult or rod
N - ] in Y57 [13) dia. holes in pipe. »
:n‘g SIDE VIEW FRONT VIEW @ \r'r % o. holes in pipe iz
)
PRECAST REINFORCED CONCRETE OUTLET — r_f_fzii min.
Erosion confrel pad v [50]
= 1/
f _m—' -~ e (381 crc ofif e Alternates
2 A Fod —_| \ Yor [131 min. E
<
@< of~ . . {
= § 7 pine (g Brick N Lé/'—{/—fin'ck
S o ! } Yo [131 min. )
. M% 9”7 [225] grouted : —
N A L CHS 603 4 R 2 riprap er 67 [150] Nz
Y I Conduit Ciass C cencrefe
-6 [4 P
| 2°-07 [6007 J i 6’ (4507 '[!%OJ . Ciass C
| | concreii/
PLAN PROFILE SECTION A-A collar
EROSION CONTROL PAD AND conpuitT size | F 1 &7 | &7 4 107 | 12" i 15T | /8"
[100101503|r2001{£2503|0300303753|04507 MASONRY AR
ANIMAL GUARD FOR OUTLET PIPE SONRY COLL
No. of Bolls 2 3 5 6 7 H
Backfill as per .
i CMS B03.08 As per CMS 601.04.0, reinforce fhe slab
o = opproximately midway befwsen the fop and
125% of 0.0., min. bottom of the sieb, with siee! bars or
2 fabricated reinforcemenf equivalent fo g~
#3 [#IOM] round bars, ot 24”7 [6001 o.c.
in two directions, or wire fabric gccording 2257
47 11001 min, 4* _[100] min, to SCO BP-II
2 T
_— e =
= B
éu i > [
6” [150] Reinforced T E
% concrete siagb % ;_._}:% hY
ES B o ES % o
= & Q_|Qb =g
g % e . . g4 %
S = 6” 1501 min Undisfurbed soil é RS
z S ‘ < VRVF =
A E e 18" [450] max. o
CONCRETE CRADLE Jj SRR 67 [1507 in rock RIPRAP CUTOFF WALL S

FPlain or reinforced
concrete cradle, Class C

The cost of the cultoff well sholl be included
in the unit price bid for [fem 60/ Riprap
using &~ [15071 reinforced concrefe slgb.
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Frecast reinforced 37 [9007 min.
cencrefe outlet Fay flength
N N 47 [1007 min. :
b8 eh N )\ 7
’ F PR SR S AV (L LSV St YT SO S R Ly S e 8
Y SN -
SR ! . -1 4z
W R T A B B s T AT NA U D e LE T e U B AT — .
‘\\ R e = s -
AN “— Pipe Underdrain
- 47 [160; min.

\* Tied Concrefe Bleck

Mai, Type 2, Groufed.
487 x48% [1.2m x 1L.2mJ

PLAN

<%

b
Gragnular filfer as Qg
per CMS 605.03.C - Wi
oM
(]
=|©
3lo

@

Precast reinforced
concrefe ouflet

2-6" {75017 1 {‘5”

L1507

lfem &£05, 6% [1507
Unitassified Pipe
Underdrains for Springs

/E

Tied Concrefe Block
Maf, Type 2, Grouted.
487 x48" [1.2m x [.2m]

SECTION A-A

SPRING DRAIN DETAIL

Tarred paper, tarred
Gectexfile Fabric per CMS 7i2.09.

No. 8 Aggregefe

NOTES

SPRING DRAINt Aggregates, tarred paper, tarred buriap,
or geofexiife fabric backfiil ond necessary excavalion

for spring drains shall be included for payment in fhe unit
price bid per Foot [Meter] for [tem 605 - Aggregote
Drains for Springs.

PAYMERT* The pipe shall be included in the unit
price bid per Foot [Meferl for [lem 605 - 6° [I50]
Unclassified Pipe Underdreins for Springs.

PRECAST REINFORCED CONCRETE QUTLET: The concrefe
cutiet shail meef the requiremenis of CMS 604.

PAYMENTI The Mortar; Tied Concrete Block Mat, Type &2,
Groufed; cnd Wire Mesh shall be included in the unit price
bid for [tem 604 - Precast Reinforced Concrete Oullef.

burigp or Tyoe B
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4~ [i0g7
Conduit
Type F

ESF

Existing
1 Existing Pavement

Shoulder

£ s T dnc e J2ERET
EXisting BOSE o e o —

Proposed Shallow Underdrain

Existing outlet {3 remain

max.

intc cagtch bgsin or precast reinforced cuncrefe ouflef)

Backfill as per CHS 605.03.C

ftem 604 - Precast
Reinforced Concrefe Qutlef
See SCD DM-1.1

Finished

Gradey___——.—-_f::._-:

-

Existing Shoulder

A

| As shown on
Typical Seciion

~" |y Desirable Siop¢
_._ﬂ_—————‘—

I/

T

L. a—

— Proposed
Shaliow
Underdrain

Varigble Length

]

ffem 603, 47 or 67

100 or 1501 Conduit
Type F for Underdrain Qutiets

ELEVATIONS

Backfill ¢s per CMS &605.03.C

Top of Existing Shoulder

Item

304 under
Paved Shoulder

ftem 30!

Cutlet

SECTION A-A
SHALLOW UNDERDRAIN SYSTEWM

6% [15071 Conduit Type F for Underdrain Outlets (ouflef

0.0. of conduit
plus 27 [50] max.

Top of subgrade

AN [ =
i R R
R

—

441i001, 6711507 |- I
or 8702003 Conguit, |~

Type Bj c -

Structral
Backfill

Type [ as

per CM5 F0O3.1!

6” (1507

T

603 411’ 6”. or 8”
[100, 150, or 2001
CONDUIT, TYPE B

4~ [igo] .
57 [iZ25] of [fem 30§
Bituminous Aggregatfe Base
F*"
-+
I___ —— o] ‘,LJ
\—#8 Nagtural Aggregatfe Backfill
—— 8% [450] Prefabricofed
Edge Underdrain
Exisfing Shoulder] Edge of Existing Pavement

Being Refained Being Refgined

PREFABRICATED EDGE DRAIN SYSTEM

Existing
Concrefe
Pavement

Existing Base

NOTES

DESCRIPTIONt This ifem shall consist of furnishing and installing

either g pipe undercroin sysfem or o prefabriceted edge underdrain system
in geceordonce with 1he specifications and with fthe defails on the plons

cr as directed by fre Enginger.

MATERIALSY The underdrain shall either be ¢ pipe underdrain system or
g prefabricated edge underdrain sysfem meeting the requirements of CMS 605.

B8AS]S OF PAYMENT FOR PIPE UNDERDRAIN SYSTEM ONLY: Work
completed, gecepted gnd measured under this item shall be paid for of the
confract unif price b'd for lfem &05 - 4 [100] Shallow Pipe Underdrains.
The price shall be full compensatfion for excgvafion and backfill; for
furnishing materiols, including materials for outlet fittings and [tem 30i;
and for gll fgbor, tools, equipment gnd incidentgls necessary fo complefe
the work.

BASIS OF PAYMENT FOR SHALLOW UNDERDRAIN SYSTEM: Work
completed, accepfed ond measured wunder this item shall be paid for at
the contract unit price bid for [fem 605 - Sholiow Underdroins.

The price shall be full compensation for excavafion gnd backfill; for
removing and disposing of all surplus excavation in accordance wifh
CMS 10516 and 105.07; for furnishing materigis, including materials for
splices, outlet fittings, and [tem 30!; and for all fabor, tools, equipment
agnd incidenfals necessary fo complefe the work gssociafed with the
instagllation of pipe underdragins.

BASIS OF PAYMENT FOR PREFABRICATED EDGE DRAIN SYSTEM: Work
completed, accepfed and meagsured under this ifem shaell be poid for af

ihe contract unif price bid for |fem 605 - Prefgbricoted Edge

Underdrainsg, The price shali be full compensation for excavation and backfili;
for removing and disposing of @ll surplus excavation in accordance wifh

CMS 105.16 and 105.7; for furnishing materiais, in¢cluding materiagls for splices,
outlet Fittings, and ltem 30!; and for alf lobor, fools, eguipment ond incidenfgls
necessary fo complete fthe work gssocigfed wilh the instagilation of
prefobricated edge vnderdrains.

The cost of the 47 [100] Conduit Type F and necessary pipe bends
gnd branches needed fo connect the exisfting ond proposed underdraing
shall be included with the cost of the 67 [/507 Conduit Type F for
Underdrain Oufiefs.

57 [125]7 of Hem 300

10" (2501 min. ., Bifuminous Aggregate Base

Existing Concrefe
—_— _...../ Pavemenft

Existing Base

#8 Ngfurgl
Aggregate
Sackfill ftem 605 4~ [i0Q]

Shallow Fipe Underdrain

Shoulder Edge of Existing Pavement

I/Ee:'ng Replaced Being Refained

PIPE UNDERDRAIN SYSTEM

QHIQ DEPARTHMENT OF TRANSPORTATION
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| i )\ )\ )\/ } Where this distance is less than 307 {10 mi ,
,J>’ Pavemen! the sod shall exfend 1o the fiowiine
| Approach of the toe-of-slope ditch, otherwise if B A
[ Slab Faved Shoulder shall terminagte af fhe toe-of-slope. I’
Bridge I Transition 26’ [8.0 m] of Curb 1) See DEPRESSED
Deck SHOULOER Note Favement
I Type 4A or 48 Curb Type 4C Curb - —_ a
;‘3' g
| X A A7
I /ACUFD face s
| y— Parapet face
o
l 3 . = iF/oane of flume
7 6 L ==
D
Y s 1.1
Edge of Shoulder - PROFILE 3-6% {14 m]
Item 601, 3°s 4°-67 1.4 m]
g Aggregate or Concrete ffem 659 Normal [Ti miJ B
B Slope Proteciion (inciuded ] 'e seeding & paved 2" (507
E with bridge quantities) C E_U"C”f‘”g shou!der] max.
[ z6* (8.6 mJ min. from end of e 90" (2.7 m] 90" [27 mI G
Paragpel when Transition /s on ‘ 90" (2.7 m] i o~ - E
Approach Silab, or 26° [8.0 m] [ - .13 s o o e
= from back of Bockwall when [Sfoea?:fi?rgg M N2 o i N
2 Transition is on the Bridge Reinforced . = ~ Depressed -
Item 670, Slope 33 = e } poved shoulder Earth
Erosion Profection & D shoulder
Iten 659 - - - -
Seeding & D-D c-C B-B A-A
mulching
D) CROSS SECT/ONS
PLAN . Edge of
Ny paved or
. stabrlized
PU!'UPST \ Gugrd rail \ /_ Curb :J ShOU’l'dEf—\ NOTES
"
7 1 =l . DEPRESSED SHOULDER® This portion of the
)¢ ¥ ! Finished grade shoulder shall be depressed fo ensure positive
e = bl i = i i = it = i drainage into the sodded flume. [t is especially
I ‘ - important in the shoulder oreg to excavafe and
. . 4( Q shape the subgrade cccording fo the ¢cross-
Flowline shoulder O sections.
r . p 30 ¢ N Shoulder wrs/o curb
Stope goper curd neignt Lrom 30 Je = PLACING REINFORCED SODDING* Prior to placing
protection : the sod, galvanized poulfry netfing shall be placed
; SECT[ON X-X on the finished subgrade. The nelfing shall be
50dding o] < 4 [1.2 m] wide, poultry netting or equivaient,
ftem '659 Reinforc with 2% [501 mesh and No. 20 gaege minimum
Seed:qg & wire. Each strand shali be stoked securely fo
muliching the subgrode by using T-shaped pins or 1"xi"x8"
[25x25x200]1 weood sfokes. The stagkes or pins
shall be pigced at 4 [1.2 m] intervels pn fhe
S 4 top and botfom gnd in rows 47 [1.2 m] gpari.
. Finished Fasfen the poultry neffing fo the wood sfakes
Seeding & Boulfry grade —, with staples. Where the sodding is from 8 to
Edge of pavement ELEVATION mulching Netring, 9 [2.5 t0 3.0 m] wide, fwo stronds of netting
ré , Sou For a fotal width of 8 [2.5 ml is permitted.
See
DEPRESSED Al . Al 367 [1d m] T S0D: Sod shall be loid in gccordance wifh CMS
ﬁHrOULDER Séab;gzed 3.6 46" - . i 660. Special care shall be taken fo excavaie
ore snouiaer f f 3 4°-6" \ . . the sod bed to g proper depth so fthat the sod
————— £ m]| irig m o = Line of excavation i : !
! - N [E (See SOD Naote) is flush with the surrounding grade.
3 i .
] Y~ - ET Al PAYMENT: Payment for qll the above shall be
- — SOD INSTALLALLATION D AllL included in the unit price bid for [fem 660,
L%;::ZJ Sodding Reinforced, Square Yard [ Squore Meter].
8 Al-Al gx [501 |
N : }_L AZ-AZ
TABILIZED SHOULDER DETAIL
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EROSION CONTROL

Cafch basin

Concrete
opren

L6 L1507 min.

Check slofs
shall be as
shown in

Type A-F
agnd Type H-I

Direction
of flow

&“ [150] staples on
6” [i50] cenfers across

STEP | and :
2rer 2 Derars -

CHECK SLOT AT STRUCTURES

&% [150] sfaoples on

&7 [1507 cenfers across
6% (15017 rofi to anchor top mat
overiap | [/

Type A-F

and Type H-I -\

Direction
[/ of Fflow

Upgrade mat shali

be fapped on fop
as shown

67 [i50] stapies on io%'é

&“ [150] cenfers across - €

boftom of trench

Fill gnd fanmp french as in
check siof censtruciion.

END OF ROLL OVERLAF

Excelsior matfing

— Extend mat 2° [600] e e o = o
Apply the maf on sfeep slopes beyond the breck al Yy
by backing down hili, keep the the top of the slope. #’ 7
edge overlapping adjacent S 2 L 2L
£ 7

matferial by 27 [501].

On short grodual slopes,
the matfing may be applied
horizeontally.

bettem of trench

STEP |

Overlap should be stif only
enough te aflow For check siof.

_hefween check slolswy

TYPICAL INSTALLATION

. .Q'u-

3 A
-
o

AT

7> Ay

Type ¢ mat
227

MAT TYPE A-F AND TYPE H-I INSTALLATION

Completed
check siof

Fili and
famp
ftrench

&7 [i50] stapies on
6" [i50]7 cenfers
gcross check stot

STEP 2
CHECK SLOT CONSTRUCTION DETAILS

Type A-F
and Type H-I

NOTES

GENERAL? The defails shown govern fthe
instaltgtion of mat Types A-I unfess otherwise
shown in fhe plan.

END OF RUNI Use g check slof and staple in the
slot as shown in END OF ROLL OVERLAP Detail for
mat Type A - F and H-[. When placing mafting

for ditch profection, starf at the downsiream

end, ds shown in fhe CHECK SL0OT AT STRUCTURES
Defail,

TYPE G MAY: Siagple maf as defraited for mat Type
A-F and H-I except use sfaples on 6”7 []5Q7 centers
without a buried end gt the rofl ends and af

He* 381 end overlaps. Piace g 67 [150]

overfold agcross fong rofls at infervals of 507

fi15mi  or less and staple on 6% [150] cenfers.
STAPLES: Stoples shall be in agocordance wifh
CMS 67102,

Direction of flow

Archor ditch not required
./ urless called for in the plans.

7 67 [i50]

e RN &4 S o
FENCEAN R s LN £

OVERFOLD DETAIL

Overiap upgrade maf by I/ [38]
and staple af 67 [i507 infervals.

2
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I—W‘“‘A

e 6 [2 m] min

width for Rock
Foint “A"
; ”2X4”
s F50xi00 71N -,
NN e
— > EraTRain
HE Z v
S ; a= = :_ | E : Points “A”
Rock
A
ELEVATION VIEW OF FLAT BOTTOM DITCH
Fence
i ~=M— Flow
- -
= B
P~
iy b 4 & N N
I | o809 /§§§%%§§
2 fG.6mi . S
s o ol
My ’-—:

SIDE VIEW OF FLAT BOTTOM AND V DITCH
SECTION A-A

& [2 ml min. .
widfh For Rock

[1501

&

Minimum dimensions: 2° [0.6 ml] high x 6" (2 m] wide x 3 [0.9 m] long

ELEVATION VIEW
ROCK CHECK

DITCH

Point "A”

sheuid be

higher then Point “B”

CHECKS

_Wsm@a_.A

. 6" [2 m] min.
wiidith for Rock

“px g
{50x1007

.
L)
S

A
(5
e
LA
INEN

T
%

ELEVATION VIEW OF “v” DITCH

NOTES

FILTER FABRIC DITCH CHECKS:

MATERIALSt Furnish filter fabric ditch checks consisting of the folicwing materials?

. 307 [0.8 m] wide filter fabric with sound wood supporis with maximum on-
center spacing of [0° [3.0 mi. Use fitter fabric confarming fo 7/2.09 Type C.

Z. A verficaliy driven “Zx4” [50400] sfagke in fhe cenfer of the ditch

3. Grovel or limestone maferial conforming to one of fhe following gradafions
No. | Through No. 4 on Table 703.01-1.

CONSYRUCTION: Trench the filier fabric fence as detailed for FERIMETER FILTER FABRIC
FENCE. (see Sheef 2/2}) Place a vertical “2x4” [50xI00] sfake in the cenfer of fthe

difch with fhe fop level fo the top of the fence ond of least 67 [1507 below the boffom

of the ditch. Excovate for and place fthe grave! or iimestone on the upstregm side of

the ditch check.

PAYMENT: The Department will pay for the gccepted quanftities at the confroct
prices in feel [meters] as foliows: [lem 207 - Filter Fabric Diich Check,

ROCK CHECKS:

MATERIALSt Furnish material conforming to Item 60/ Rock Channe! Profection
Type C or D without fiifer.

CONSTRUCTIONt Place the rock oufside the fraffic clear zone in fthe ditch.

PAYMENT: The Deparimenf will pay for fhe agccepfed quantifies af fthe comtract prices
in cubic yards [cubic meters] as follows: [tem 207 - Roct Chennel Protection Type C or D
wilthoul filler.

OHIO DEPARTMENT GF TRANSPORTATION
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PERIMETER FILTER FABRIC FENCE

imEaATH}

i
mus—1 18]

iR

Direction

Direction
of fiow

of flow

Excavate ¢ 67x6" [I50xI50] french
aglong the propesed fence line.

STEP |

Furnish 307 [0.8 m] wide filfer fabric with sound wood supporfs with
maximum on-center spacing of 10 [3.0 mj. Use fiiter Vabric conforming fo 712.09 Type C.
The Confractfor moy elect to use strew or hay bales. Use 30% [750] long 27x27 [50x507
wooden stakes, reinforcing bars or fence posts for the sfraw or hay bales.

MATERIALS?

CONSTRUCTION: Trench the filter fabric fence a5 defailed. The Cconfractor may elect fo
french the fence detaoiled on steps | through 3 in one plowing operafion.

b ’//,.—

=

STEP 2

NOTES

When sfraw or hoy bales ore used conform to the following:
gdjgcent to one enother.
Firmly sfake each bale with at feast fwo sfakes.

3 s'_:: B T o
ARnTiIE S FEHHEEEhHT T e : =H
T HE H 'y E : EF =
iETuges: £ N S = ey -
1 ;}‘.“ Iy s Wy E n
%| 3 - //..
= - 5 %l
> Ry l?}
T - Directien v )
= T of flow z

Figce Fabric ong support stakes
and extend fabric into the trench.

Backfill and compact the excagvated soil.

STEP 3

Tightly place each bale
Enfrench &% [50] fo 37 [75] into the ground prior fo staking.
Js5e locse hgy or straw fo fill fthe voids

under or between the boles.

PAYMENT:
feef [metersi] as follows:

T'he Department wiii pay for the agccepled quanfifies gt fhe confrgcf prices in
ftem 207 - Perimeler Filter Fabric Fence.

2l

ENGINEER OF BRIDGES

OHID DEPARTMENT OF TRANSPORTATION

[
o
~
™m

4-29-02
7-19-02

HYDRAULIC
ENGINEER
0. Gruver

0
@ ¥
S w
.9‘5“2.(__"
2.%®
S
-]
E T as
P
Sl
o283
2o
TeE2
e
sz
EQEE
g °
F=s

INLET

Filter Fabric over
“2x4” [B50xI00] Frame

“2x4” [50x{00] Frome

Iniet side
“Zx4” [50xI007

PROTECTION

6 (1507
“‘ " I
(S =
§
o
T

PROTECTION

NOTES

MATERIALSY Furnish inlet profection consisting of 187 [0.5 m]

wide filfer fabric fence with ¢ securely nailed “Zx4” [50xi100] wood
frame with g vertically driven “Z2x4” [50x/00] on the inlet or flow side
of the structure. Use filter fabric conforming to 712,08 Type C.

CONSTRUCT|ON: Construct gn '8” [0.5 mi wide filier fabric

fence supporfed around a storm drain inlef or catch basin with ¢
securely nailed “Z2x4* [50x100} wood Frame. Excavate g &7 [150] trench
around the inlet, and drive support posts 6% [150] below fhe

excavated trench betfom, Strelch the fabric around the frame,.

Secure it fightly ensuring fthaf 67 [1801 of fabric is in fthe trench.
Overlap the fabric on one side of the infet so fhgt the fabric ends

gre not oftagched to the same posf. Backfill and compaci the

excavared soif tightly onto the faobric. Flace a vertical “2x4” [50x1001 in
the cenfer of the inlet so that the top is ot the top of the fence

and the bottom is af legst 67 (1501 beiow fthe boftem of the ditch.

PAYMENT:
the confract prices in feet [mefersi gs foliows:
{niet Protection.

The Department will pay for fhe accepted quaniifes af
ftem 207 -
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NOTES

GENERAL? Components shown on this drawing are used in
g variety of guardrail systems.

drawing for specific applications.

See CMS 606 for guardrail specifications not covered on

these drawings.

less of post spacing.
CMS 606.04.

traffic.

44,7 [108]
4447 (1081

See individual guardrail

10 gauge steel (0.135” [3.4])—\ '
I

¢ Post Bolt

10 gauge steel (0.135” [3.41) .
\ !
. l ]

€ Post Bolt

33/8//
[8517

3%”
851

2” [50] l

/2//4//

[312]

Post Bolt Slots
(optional)

. PLAN PLAN
Refer to AASHTO M 180 for dimensional details of W-Beam
and Thrie-Beam rail elements, related buffer and end
sections, beam splices, post and splice bolts, nuts, and
Type | W-Beam to Thrie-Beam Transition sections. 2'-6” [760] N 2/-67 [760]
RAIL ELEMENTS® W-Beam Rail has an efffecfive Ieggrhzﬁf
12°-6” [3.81 m], unless otherwise specified, with J”"x27" ” . . . Y Y ” P ” ”
[19x64] post bolt slots on 6°-3” [1.905 m] centers regard- !“ [24] 2 4 et 87> 40 41 37 [75] -2 ] 37 [75]
Field punch or drill bolt holes or dia. Hole 501 croziLiory) L2161 [108711081] 1 [24] dia (507
slots for irregularly spaced posts as specified in (optional) Holes (fypl/’c.a/
— - of 7 places) : L J ]
RAIL SPLICE: Lap splices between two rail elements or ( a ] P : =
between a rail and terminal connector in the direction of a . __q)_ : | | [ BT
Lap the buffer or flared end sections in < =Nf8 | ! ‘ h , , , ,v,\ﬁ?m
the direction of traffic, 2 %g | = = I oL | o I3
‘ O B h—-©-—0—-—-— l—gp - SR —
\v Ve L ! Wy o | oW\ -——""" Ll e oy ol
§ RR | P P 3 "R e
A 1 . . 3 T : '
52! - [==) 8 .i | 'i 3
S - | ~IS
Ywoler (20x657 P 1”x37 [24x75] N - = -
1” [24] dia. 4 X212 X ost Splice Bolt Siot ol - —D—-—-—- —t= - \\_-_..__-
g Holes (4 places) Bolt Slot (optional) (8 places) “f‘i‘ —® I AN +
Weld and grind flush .\ 17 [24] dia. S =) , s
— ELEVATION Holes (optional)/ 1 - N
- - - - (2 places) | Ol
PLAN NS 1"x1%" [24x45] SpliM N\
©
s 12225 m 12 gauge steel [(0.109” [2.7]) IS Bolf Slots (Typ.)
- PO — - 4y 11581 | ELEVATION
-3” [, m ~
. S oosr S B THRIE-BEAM TERMINAL CONNECTOR
-5t 4-5Y%" [1359] ] W (1081 S ¢ Post
r4321 | 27 [50] N -
b | lep | o 9
€ Post . | . | M
e Bolt Siot I |
. | = 2~ [50] I l éVz” [Z/QJ’ 2" [50]
] 3 ) S T
= | =2 ~ PLAN
¥ (3 3 3 2'-3” [700]
o) i :
, , ==t 3y o L2ex308 GUARDRAIL BOLT
; : , 52 X178 X (For Post and Splice Bolts)
| 3 195251 | 31 95251 " | rﬂ—é‘lp—»/ CRyice poge siots . 7 ot
I _— _ /———'—\ mfn' [¢] g0
12 gauge steel (0./109” [2.7]) - 187 [4601]
(Standard Rail) 4” .
Splice Bolt Slot Post Bolt Siot ,§ 26" [640] 10017 Type 5 WP/WB, PB
T xlYg” [23x301 (Typ.) Y x2Yo" [20x65] (Typ.) M (Barrier Rail)
41/
2 107 [255] Type 5: SP/WB, PB
ELEVATION = = N [//3(,7/1
X ” 8 :
TYPE 2 TRANSITION SECTION — — 1% 1351 307 Splice Bolt
(Asymmefr/c W to Thrie-Beam) WP= Wood Fost WB= Wood Blockout
SP= Steel Post PB= Plastic Blockout

For details of Type | Transition Section
(Symmetric), refer to AASHTO M 180, Figure 4,

\____;//””Zim_ |

% x2” [20x65] Post Bolt Siof

Longer Bolt may be needed for round

ELEVATION

W-BEAM FLARED END SECTION

Wood Fost larger than 87 [200] dia.

Y7 x 2" [20x65]

THIS DRAWING REPLACES GRIIM DATED 10-2/-97.
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* [0.6 m]

‘ min.
]

=
Post -—/):

I
L

I —

l Embedment

Normal Offset

Depth

DETAIL A

See POST EMBEDMENT DEPTH Note

6” [1501]
(nom.,)

Holes orientated

parallel to traffic —/

TYPE |

ol

.

101 or
Flatter

Treated
Shoulder

Treated
Shoulder

10:1 or Flatter
it

Shoulder

2" (0.6 m],

FRONT

BREAKAWAY CRT POST

or less

Siope extended.
(Meagsure “h” from
grade /ine where
graded Shoulder Slopes
are steeper than 6:1.)

Slope
extended

Treated

~h = Standard Height (See GUARDRAIL HEIGHT Note)

MEASURING GUARDRAIL HEIGHT

3
207
dia.

6’=0” [18307

NOTES

GUARDRAIL HEIGHT* For initial installation, construct the guardrail
within + |7 [25] of the standard height, h, or 27%” [706] to the top
of W-Beam rail. (See MEASURING GUARDRAIL HEIGHT Detail.)

When subsequent projects, such as resurfacings, affect the height of
existing guardrail, the finished height is fto be within #3” [75] of
the standard height.

POST EMBEDMENT DEPTHt Where less than 2° [0.6 m] of graded shoulder
shoulder width (10:1 or flatter) exists, measured from from the face of
the guardrail (see DETAIL “A”), use longer posts so that a minimum of
57-57 [1.65 m] embedment depth is provided. Payment for the longer
posts will be made at the unit price bid for Item 606 - Guardrail Post,
9’ [2.75 ml, Each.

SPECIAL POST MOUNTINGS: [nstall posts located over a drainage inlet or
structure as shown in the FOOTING ANCHOR Detail, or anchor per the details
shown on SCD GR-2.2.

[(nstall posts located over a footing with a cover of less than 2/-6”
[0.75 m] with g footing anchor as detailed here. (A plate, as detagiled
on SECTION B-B of SCD GR-2.2, may be used as an alternative attgchment
method.) Where the cover is between 2°-6” [0.75 m] ond 3°-5” [1.04 m],
the foofing anchor may be omitted and the post encased instead with

4”7 [100] (min.) of concrete.

Do not drive posts located over a culvert with less than 4'-37 [1.3 m]
of cover; instead sef in drilled or dug holes, Where the available post
embedment depth /s less than 3'-57 [/.04 m], encase the post with a
minimum of 4” [/00] concrefte,

All costs associated with special post mountings are included in the unit
price bid for [tem 606 Guardrail of the type specified in the plans.

ANCHORS* Holes and grouting shall comply with CMS 510. Use either
cement or nonshrink, nonmetallic grouf,

Expansion shield anchors as specified in CMS 712.0/ may be substituted
excepl where concrete deterioration has occurred, as determined by

the Engineer. Where self-drilling anchors are used, drill the holes
with the expansion shield (not by a drill bit) and install the shield
flush with the concrefe surface.

PROTECTIVE COATING: [n Iieu of the complying with CMS 710.06,

coal expansion shields, anchors and concrete insert agnchor assemblies
embedded in concrete i/n accordance with ASTM A /53 or be of sfainless
steel. Any bolts screwed into these devices shall meet CMS 710.06.
(See sheet 3 for Concrete [nsert Anchor Assembly Detail.)

TYPE 2 BREAKAWAY CRT POST

Std. Steel Washer
and Hex Nut

% (191 Plate

- 8" [200]
Iy (nom.) 5% [140] S 7" [190] 8” [203]
| —_—— feg—— >
© (Tolerance 6~ ~ G J -
| Post = +0, ~Yg” [-31) = s |3 [ Ground g
) _'=+== (preservative 2,7 x3~ N b2l i Line A
= | treated affer [70x20] \ [ . - L 1
o dritiing) Slotted Hole M T————
N [P ' . R\ ™~
~ | Ground Line 2% [64] dio - . % 201 ¥
'G);‘m Hole with Post— e ol NE 9 1-4 gio hoies X
i >’372 907 Sleeve on ?\;\NS’, 02(19 7 090 o 7/3 (207 — I
! dia. holes end Post only |\ Y M IS e dia. holés 37 [76] [1 N
& == A _Q;_ — Ground <
TV 7 75 ~ =-@ Line S ¢
75 207 Y BZH N \Z J TS 87x6”xJs” I
dia. hole N 0 | | (TS 203x/52x4.8] | |
N | ASTM A 500 Grade B
S45 _/ = or ASTHM A 50/ "
-
2 O
] FRONT LR SIDE
"2
SIDE FRONT SIDE

STEEL GROUND TUBE

¢ holes

12”7 [300] Steel
" Five or Piling

2,, 5 77 - 77 o7

[50] [i757| L1757 7507

-
Yy 1O
qlB

-y

® Wy (6]

-
N L]
~|

"w

~
S
NS o ,— %" [19] Piate
‘ 1}
S - 14" [32] Hole
N0 Footing Anchor and hardware

.need not be galvanized

SECTION A-A

—'~"~/—W6x25 [Wi50x37.1]

Steel Post

AY

127 (3001 Steel
Pipe or Piling

i YA

=

[300

min.

12"

L2
%7 x6” [19x150] Studs or

Bolts (See ANCHORS Note)

ELEVATION
FOOTING ANCHOR

See SPECIAL POST MOUNTINGS Note.

Fill with
} Concrete Grout
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\ 3-37 [10001]
. Symmetric about centerline
| /
3 : 5% 1 2", 7 Y 17 % 107
/éx,éfggaﬂ,’,‘" 7507 [68 [7807 2% 707 _ e o
Cable to be
swage connected %"
(AASHTO M 30, o7 3%~ ~ -
| ¢ < - gL — .
F NN | = Ny
¢ <l X o
\\v"(\'j’ P g /7 [24] dia. - We” €281 dia.
=~ ~|~ stud, threaded . hole, centered

entire length
STANDARD SWAGED FITTING AND STUD

CABLE ANCHOR END PLATE

167 [400] §
2” %" [20] dig, Hole 2 N
[50] at 47 (1001 ¢/¢ rsol ‘\g
%" [24] rad. T
o o o ° % [10] rad. 350
YR
&
NV LY .
N il T 2
[Ty}
o o o 0 A
i Y
Bent Plate ¥g” ~

[5] thickness
ANCHOR BRACKET

End Pilate
(See detaill

%~ [20] dia.
Hole (Typ.)

Anchor Bracket

(See defail) \
o o

Neutral Axis
o !

p

2r [501

1

Eight each, %~ [16] dia.
Hex Head Bolfs, Nuts
and Washers .

%~ [19] dia. Holes

17 [25] Hex Nut
and Washer

_I ' ,/\—— Rail shown

l Swaged fitting—
l< 16”7 [4001]

6” (1507

POST SLEEVE

T%” [22] 1.D. threaded Steel Insert
with IYg” [29] min. 0.D. & solid boftom

4// . 4// .
{1001 [1001
Spot weld

(Typ.)

WIO [MW6E5] min,

tensile strength

”

5”7 [125

Typ. all contact points
RPW
—~
My
L
r{?srg// §J Ye” [1.6] (Typ.)
US 7\ =
o o ©Q, o 5,0 Q, . . * e 0+Q
+ 8t ki et gEs | PR
n
NS
L] N L.
N <+ -
[Te}
N—\
E gld
>
7/ . e
Four 73” [22] Bolts required A\ g

ELEVATION

CONCRETE INSERT ANCHOR ASSEMBLY

(W-BEAM ONLY)

See ANCHORS and PROTECTIVE
COATINGS Nofes on Sheet 2

8" x1”"x¥g” [200x25x5]
Plate. Tack welded to back.

M_ We” 28] dig. Hole

—

0

t \8”)(8”/\'5/8”
£200x200x16]
Plate

4// 4//
L1001 (1007

" BEARING PLATE

5///

S [8] 3 S
: “
- N L)L
s}
S : \7/8”)(2”
TA;;F’I 8% [210] e ezsi] Ll gﬁww :
7557

YOKE

Two required in Assembly
Wires

with 100,000 psi [690 MPal]

/7 [25] radius (Typ.)

6]

-

57" [I1705] ‘

STRUT

Y6 5]

’ | St‘rurj‘

Yoke 3//6 [57

Channel legs shown down. For opposite
hand, install Channel legs up.

STRUT AND YOKE ASSEMBLY

247 x24" xYy”
[600x600x61]

Plate —\

- 757 [22]
dia. Holes

j2”
3007 [[3007

/2//

9|
[2257

9~ [225]!=

6~ (1507

SO0IL PLATE

/—— Channel C6x8.2 [CI50Xxi2.2]
| 1

THIS DRAWING REPLACES GR-1.3M DATED [1-30-94.
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-H.A—/—WI5OX37.I Steel Post

Normal Offsef

Weld and grind flush —

Pier
5/ 178 , 178 5/ _\ A'

305 mm steel
pipe or piling

Std. steel washer
and hex nut

32 mm Hole‘

Footing anchor and
hardware need nol be
galvanized

SECTION A-A

0.6 m min.

i

Depth

Fe——————
f Embedment

L.

DETAIL A

BEAM RAIL ELEMENTS* Elements shall be 3.8 m
effective length, uniess otherwise specified, with

19x64 mm post bolt slots on 1.905 m centers regardiess
of post spacing. Field punching or driliing of bolt
holes or slots for irregularly spaced posts shall be.
according to CMS 606.05.

BEAM RAIL SPLICE between two rail elements or
between a rail and terminal connector shall be lapped
in the direction of traffic. The buffer or flared end
sections shall lap on the traffic face. A 305 mm
length of beam rail (Back-up Platel), with a 19 mm
diameter boll hole or a 19x64 mm siot, shall be
provided at steel posts not having a rail splice.

EMBEDMENT DEPTHt Where less than 0.6 m of graded
shoulder width (10:! or flatter) exists, measured from
the face of the guardrail (see Detail “A”), longer
posts shall be used so that a minimum of 1.65 m
embedment depth is provided. Payment for the

longer posts will be made at the unit price bid

per Each, Item 606 - Guardrail Post, 275 m.

PROTECTIVE COATING* [n lieu of the requirements
of CMS 710.06, expansion shields, anchors and insert
anchor assemblies installed (embedded) in concrefe
shall be coated in accordance with ASTM A 153 or
be of stainless steel. Any bolts screwed into these
embedded devices shall meet CMS 710.06.

® /9x150 mm Studs or bolts

ELEVATION
FOOTING ANCHOR

lPav’r.

Greater
than 0.6 m

10:! or
flatter

VAS

freated
shouider

freafed
shoulider.

R N
10:1 or flatter
AN\

PLAN
2.223 m o
. 1905
n -
0.6 m 432 1359
or less
; 108"
5_/—..' R
slo e h /
exfended * -
™ 3
—
952.5 e 952,5
]
* Measure “h” from grade line

where graded shoulder slopes
agre steeper than 6:l.

slope
exfended

treafed
sﬁoulder

h = Standard height (Tolerance =25 mm)

MEASURING GUARDRAIL HEIGHT

NOTES

SPECIAL POST MOUNTINGS:

Posts located over a drainage inlet or structure shall
be encased or anchored per the defails shown on Standard
Construction Drawing GR-2.2M.

Posts located over a footing with a cover of less than
0.75 m shall be installed with a footing anchor as detailed
hereon., (A plate, as detailed on Section B-B of Standard
Construction Drawing GR-2.2M, may be used as an alternate
attachment method.) Where the cover is between 0.75 m
and 1.04 m, the footing anchor may be omitted and the post
encased instead with 100 mm (min.) of concrete.

Posts located over a culvert with less than 1.3 m of cover
shall not be driven, but shall be set in drilled or dug
holes. Where the availabie post embedment depth is less
than 1.04 m, the post shall be encased with 100 mm (min.)
of concrefe.

All costs associated with special post mountings shall be
included in the unit price bid for 606 Guardrail of the
type specified in the plans.

% ANCHORS1 Holes and grouting shall comply with
CMS 510. Either cement or nonshrink, nonmetallic
grout may be used.

Expansion shield anchors conforming fo CMS 712.01

/P:sf Bolt Siot

Splice Bolt Slot
19x64 mm (Typ.)

23x29 mm (Typ.)

ELEVATION

TYPE 2
TRANSITION SECTION *
(W-Beam to Thrie-Beam)

* For details of Type |

Transition Section, refer
fto AASHTO M 180, Figure 4.

All dimensions are in millimeters
unless otherwise noted.

may be substifuted except where concrefe deterioration

has occurred, as determined by fthe Engineer. The
same bolt diameter specified shall be required.
Where self-driliing anchors are used, the holes
shali be drilled with the expansion shield (not by a
driti bit) and the shield installed flush with the
concrete surface.

This Drawing Replaces GR-1.2.
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Install Posts and Install Posts and
Blockouts at 3'-1/2” Blockouts gt 6'-3”
[952.5] ¢/¢ when [1.905 m] ¢/¢ when 1% [44]
Type 5Aquardrai/ Type 5 guadfdfw/ € Post Bolf t
f fied. is specified.
fé speciried g ¢ Steel Posts
Steel Post
- -r .
1 Nofched Blockout
I (Wood or Plastic)
!Igl m o
Tl Iy |
1 [ ETE
1 T
o O
)
Face of Guardrail /
Raill Splice (lap in the
direction of traffic)
PLAN VIEW
(Steel Posts shown)
12°-6” [3.8/ m] Standard 12 gauge W-Beam Rail panel
Splice Slots Type 5 Post spacing 6°-37 [1.905 m] Type 5 Post spacing 6°-37 [1.905 m]
(Typ. of 8) _
Type 5A Post spacing Type 5A Post spacing Type 5A Post spacing Type 5A FPost spacing
3-11b” [952.5] 3-1"" [952.5] : 3-15" [952.5] 31" [952.5]
Post Bolt Slot )
o o | —i=— o s | |
I

T

0 O [0 O

s

0 O [0 O
0 O [0 O
/\ e

See SCD G6R-1.1

273%” 7067
Standard Height

Blockout

See

Standard Post Length 6’-0”' [1830]
SCD GR-1.1

3'-5” [1.04 m]
Depfth.

min. For specific
Post Embedment

|

Wood Post LJ
///— "
I

I

L

ELEVATION
(Wood Posts shown)

NOTES

RAILt  Use W-Beam rail meefing AASHTO M 180 Type [
Class A, as specified in CMS 606.

POSTSt* Posts may be constructed of wood or steel., Wood
posts may be round or 67x8” [150x200] square-sgwed.

Use round wood posts on runs of single-sided rafl.
The round postsshall be 87 [200:25] in diameter
at the top and not more than 37 [75] larger at the
butt with a uniform taper.

Fabricate wood posts with square ends. Posts shall be
bressure-fregted as per CMS 710.i14. Bore bolt holes and,
if required, trim the tops of posts after the posts are sef.

Steel posts are to be W6x9 [WI50X/3.5] or W6x8.5
[WI50x12.8] galvanized steel. Use the same type of post
throughout the length of the project unless ofherwise
specified in the plans or permitted by the Engineer.

All posts are 6’-0” [1830] long unless specified otherwise
in the Contract Document. Posts may be set in drilled holes
or magy be driven to grade.

WELDED BEAM POSTS: Welded beam guardrail posts may be
used for [tem 606, Guardrail, provided the web and flange

sizes are as shown here. Welding of the web to fhe flanges

musf comply with ASTM A 769, Class I, using Grade 36
steel [250 MPa yield point] with the Following exceptions:

Sec. 7.2 Test reports of tensile properties for edch
lot shall accompany each shipment,

Sec. 12 Beams that have inmperfections repaired by
welding shall not be accepted for use in
[tem 606.

Sec. I3 Random samples shall be tested by the
Department from materials delivered to the
project site or other locations designated
by the Laboratory.

ALTERNATE POSTSt Engineered guadrail posts having met
NCHRP 350 criteria, and listed on the Office of Materials
Management‘s Approved List are permifted as an equal
alternate when installed according to the Manufacturer’s
instructions and within the Iimitations shown on the Approved
List.

BLOCKOUTS® Blockout dimensions are dependent on post used.
Wood Blockouts are to be pressure treated as specified in
CMS 710.14. Bore bolt holes. Approved plastic blockouts may
be used in lieu of the wood blockouts shown. The approved
list is maintained by the Offlce of Materials Management.

WASHERS* [nstall appropriate sized standard galvanized steel
washers on the nut side of bolts installed on wood posts.

DELINEATION: For barrier reflectors, see CMS 626.
MISCELLANEOUS* For other guardrail details, see SCD GR-I.l.
STEEL BEAM POSTS (English)

Size Beam Flange Flange Web
depth wldlh |thicknessithlickness

Rolled W6x8.5 5.8” 3.94” 0./93” 0.470”

Rolled W6x9 5.97 3.94” 0.215” 0.170”

Welded 6x8.5 6.0” 3.94” 0./193” 0.170”

Welded 6x9 6.0” 3.94” 0.215” 0.170”

STEEL BEAM POSTS (Metrlic)
Size Beam Flange | Flange Web

depth width |thicknessithickness
Rolled WiI50x12.6 148 mm | 100 mm | 4.9 mm | 4.3 mm
Rolled WI50x13.5 | 150 mm | 100 mm]| 5.5 mm | 4.3 mm
Welded 150x12.6 152 mm ) 100 mm)| 4.9 mm | 4.3 mm
Welded 150x13.5 | 152 mm | 100 mm| 5.5 mm | 4.3 mm
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Barrier Design

Standard Design

8//

8~

8~

17 [251]

(2007

[2001]1

{20017

' e

47 [3601]

-

%

/———/Od Common Coated

Nail to prevent blockout
rotation (drive at center
of Block and Post after
installing Post Bolf.

6I/X8”
[150x20017

\\‘\i&

Wood Blockout

See POSTS and
BLOCKOQUTS Notes
on Sheet |/

Barrier Design

Splice Bolts,
8 per splice

}‘\“5/8” [16] Post Bo/fs—/z<' /
I

71/ ” ”
Sfanfiard ; [léZOJ' 2.065" (+g”,-0) , | 2%” (+¥6”,-0)
Design (Top) [55 (+3,-0)] [70 (+5,-0)]
yp. - (Typ.) (Typ.)
19}
N
w
%" 0197 S |
7 | dia. hole T _ "
_____f. ""\ '.I N S §_§
~ N 32 Q.
2 [N oM slow
S -t 3 L
[ 1.4 O N ™~ §<0CD
N i | h P O
E 1 N g

136" (:0.08")

_é_/_/

\— 557 x7!s” [140x190] notched
Wood Blockouts (See NOTCHED

BLOCKOUT Detail)

Wéex9 [WI50x13.5] or
W6x8.5 [(WI50x/2.6] Post

6”x8” [150x2001 Post

STEEL POST

See POSTS Note, Sheet |

SQUARE WOOD POST

Rail
~ ~
a Blockout 2 Post
S 3
o llo 1 9
\ ;
I
o) f{/\
l_._ Rail overlap
at splice
~ -
Q N
N 77 L[175] ‘ | 87 tz001
: :
i 3 1 ST
~ ©
3 / z ! 2 g
M N b
~ ““‘:#$¥D“%”nm > ///ﬁ# *D N j %
$ Post = | Ay |
V. —~—
= ‘ } ’ Bolts — < '_L/‘—L— ‘ l
] I 4 | r g,
' ' 1”7 [25] ———| 4—1 17 [251] }«——‘
= N A
& &5 &
10d nail required, to Toenarl not required if
prevent blockout rotation post is cut as shown
METHOD |/ METHOD 2

Routed Blockout Notched Post

Alternate methods of placing the Blockouts on round Posts may
be submitted for consideration and approved by the Engineer.

ROUND W0OOD POSTS

Single Sided runs only (Standard Design)

[30 (£2)]

PLAN

7”1.3,//6”
[18051]

1
/147 [3601]

7//:%6//
[180:51]

_______25_______

|
|
|
|
)
|
|
|

Permissible radius
on exterior corners

ELEVATION

NOTCHED BLOCKOUTS
FOR STEEL POSTS

See BLOCKOUTS Note on Sheet |

New or reusable

67x8” [150x2001]
Wood Blockout

4”7 [100] max.

10d nail required,
prevent blockout r

v

0ld bolt hole

to
otation

D

[as
]

=

|
|

==

g

|
|
k

AR N ...

W

Wo0D POSTS WITH WO0D BLOCK
RAISING EXISTING GUARDRAIL HEIGHT

Existing Wood Post

THIS DRAWING REPLACES GR-2./M DATED 4-18-98.
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All metric dimensions
(in brackets [1) are

in millimeters uniess
otherwise nofed.
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GUARDRAIL TYPE 5 & 5A
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Payment Limits for [tem 606 Guardrail (See PAYMENT Note) g tul
UL
6°-3”7 [1.905 ml] . Four spgces @ 3'-1H” = [27-6”" e 67-3" [1.905 m] ; 6°-37 [1.905 m] le LVYDE 5 QTO p
Bsearing P/tjife [Four spaces @ 952.5 = 3.8/ m] Guardrail L ¥
(See detail 25%" ‘ 2
~r6407 | ' NOTE S %
. (¢ Y N
| \a f GENERALt For additional details, see SCD GR-I.l. &
: Post 2
! APPLICATION: Use Type | Bridge Terminal Assembly
W ¢ Post Bolt Holes to connect guardrail runs to bridges having Deflector
nou l Blockouf Parapet type Bridge Railing (see Structural Englneering’s
o . ocxou A 4 _AN SCD BR-I. It may also be used to connect guardrail
l i W | , 1 1 T ! runs fo the approach ends of Concrete Barrier (see
! ‘ \—p.; , SCD RM-4.6).
Face of ail Splice On undivided, bi-directional roadways, Type I’s may be
. C-d Guardrail used to anchor guardrail runs to fhe trailing end of
Two sections of Thrie-Beam (nested) LEGE”D Deflector Parapets or Concrete Barrier installations.
o - [ Posts 1 & 2 THRIE BEAM TRANSITION* Symmetrical W-Beam to Thrie
7 " . ! PLAN 107x107x8°-0” [250x250x2440] Wood Post with Beam transition panel shall be 10 gauge.
7" [22] dig. ASTM A 325 through bolts (length fo be
determined in field in gccordance with Parapet widfh)f 87x8”x22” [200x200x550] Wood Biockouts POSTSt Post b tin drilled hol dri
/ / Piat 'th standard washers and hex nufs. 0sts ma e set in drille oles or driven
into Bearing Plate wi ; [B] Post 3: - lo grade. See SCD G6R-I.I for additional Post embedment
87x87x8-0" [200x200x2440] Wood Post with details.

87x8”x22" [200x200x550] Wood Blockouts

Parapet or Concrete WO0D POSTS - Use square sawed pressure fregted wood « O
Barrier (See plans) [3] Posts 4,5 & 6: as per CMS 710.14 and fabricate with square ends. 23S
30" [750] 87x8"x6°-0” [200x200x1830]1 Wood Post with Bore bolt holes and trim the tops of posts, if required, > Lf_’
87x8”x14” [200x200x360] Wood Blockouts after the posts are sef. ‘é’ )
20,, /8// n Q
;"‘_'[500_7 ?};goé‘é. gf(’?ggsf— mbe allowed as a%]a/fernafe. Use W8x24 -
. . . 10”x10” [250x250] wood posts and use 2o
/2‘% Slng/e Thrie-Beam Ty[)e / w6 25X[ or ” " S5,
|7 /a7 . , . " ¢ Wi 7.1 for ts. 388
W. ' € Post Bolt Holes Two Thrie-Beam Rgil Sections (nested) Transition Section, 10 gauge. posxf mafer?(?/)(fhro{]ghooufgagiem%§£0X200] posts.  Use same 2;§§
Post No. | 2 g5, 8
== v 5 6 7 BLOCKOUTSt Use wood blockouts only, steel or plastic Sese
o o ° .9 ° %t — H————,\-, blockouts are not permitted. Use routed blockouts with .333’;
_______ ) e i EN N S N steel posts. 585
N - ° 5 = . e o N , - €338
TR o " P < CURB* Provide o Type 4-A or 4-C concrete curb minimum =s:°
L] S T— — \_ . N of 20° [6 ml, or longer as shown on plans, including a <
Single W-Beam N 10 [3 m] taper (from curb height to flush). Front of ©
Rail _& curb to be flush with face of guardrail, QEV’
Y, 7 ] , al
A ’] g ~ FLARED GUARDRAILt Begin Standard Guardrail Flares gs E TR
| || |1 | ] | | U | | 3 SQ shown on SCD GR-5.1 preferably at or beyond Post No. 7; 3§>
1 — — —_— — — Oles however, the flare may begin af Post No. 5. o=&
1 1 M M M MSE PAYMENT: It 606 - Bridge Terminal Assembly, T / tga
1 1 - * Jtem - Bridge Termina sembly, Type ]
| | ‘ I | | L1 L1 L1 L1 ) Each, inciludes the cost of extra components, in'excess’
— b b | i of normal guardrail, for additional and different size of -~
. , posts and blockouts, nested Thrie-Beam, fransition and
107 [3 m] 47 [100] curb 10° [3 m] curb taper connector sections, Bearing Plate, bolts, washers, nuts, e B‘f
other hardware, and curbs. r& N >I:
<
Lap Thrie-Beam Terminal Two Thrie-Beam -~ |l
Connector in the direction ELEVATION Bearing Plate Sections (nested) Zj : >
of troffic. . Blockout = |? @
— € Rail /“' o § E‘
- %~ [16]1 thick plate . ' ‘ o )
i\NJgg /_ with Iive /" (25] Y Sagtt . . B Sz 9
= a. holes N . ] e
» ! g N | Type 4-A or = |° o
S 4~ =y <
SRS ¢ 5 e v E S
b RIS | 4 2 R
¥ = . - © |8
N S X ' L 9 g " " —— ] o @ E
b SN | |
Q N \;' ? ! ~NS B . Y 5] g ~
= o ' * < : - - ' Q|3
~ NS l R L\ \‘ 3512 w
3 < . oo Parapet, or Post RS
. , Concrete o |7 S
o l L / Barrier — o =
R 15 [38] 8” 12" 381 o Q
~ f2007" A Front of curb to be flush = _.J
I with face of guardrail. = -
© 3
27517 SECTION A-A SECTION B-B SECTION C-C S|y m
|
BEARING PLATE B S
Pl
~

[~




Steel Post Wé6x9
[WI50x13.5] or W6x8.5
[WI50x12.6] (Typ.)

Notched Wood
Blockout (Typ.)

Bearing Plate
(See detarl)

.

T

Rail splice —/ | Face of Guardrail —j

PLAN (Steel Posts sho‘wn. See POSTS Note.)

Payment Limits for Item 606 Guardrail (See PAYMENT Note)

5 A

To” [22] dig. ASTM A 325 through bolts (length to be
determined in field in accordance with Parapet width)
into Bearing Plate with standard washers and hex nuts

Parapet or Concrete
Barrier (See plans)

SECTION B-B

BEARING PLATE

¢ Boit
| holes
Type 5 § 6°-37 [1.905 ml] N 6°-37 [1.905 m] N 6'-37 [1.905 ml , 6’'-37 [1,905 ml 20%” ! 27 [50]
Guardrail [5301] |
" ' /i ”
6”x8” [150x200] or €47 L6800 ] %
round Wood Posts with
67x8"x14” [150x200x3501]
Post No. 4 J '2 Wood Blockouts (Typ.) '
- | o | — | v |
I 19 I
P iy e e e e S O —
< AR |
NG g q
s f— —/ prm——
3¢ , _ . /
':\,L’ I Single W-Beam Rail l € Post Bolt Holes —— |
L——l ‘—-l L Place W-Beam Terminal
' ‘_Con'necror 50 thql the lap
ELEVATION (wood Posts shown. See POSTS Note.) fo in The direction of troffic.
1/ » ” . I/
Bearing Plate ¢ Rail o [381 4 4 .\ JP2" [38] NOTES
<= {10011 r1001 -
X ) N
«E"’a R GENERAL* For c¢dditional rail and post details, see SCD GR-I.l.
~iw
-~ - APPLICATION: Use Type 2 Bridge Terminal Assembly to connect
' guardrail runs fo the frailing end of Parapets or Concrete Barriers
W-Beam Rail — | [ @— - (see SCD RM-4.6 ror barrier) on one-directional roadways. Do not
. . , ’ QN'S -S use if located within clear zone of opposing fraffic.
’ | ' NN & POSTSt Posts shall be of standard size and material specified for
—+ {‘?- - —(P--W|-- —_—t ~ the appropriate type of guardrail to be installed leaving the bridge
X WA or barrier. For Type 5 guardrail, see SCD GR-2.l,
” N ‘ . N =
%~ [I6] thick | TN BLOCKOUTSt Use Wood Blockouts only. Steel or plastic blockouts are
plate with four 1” q}- — A not permitted.
Parapet, or [25] dia. Holes
Concrete Barrier = FLARED GUARDRAIL* Begin Standard Guardrail Flares as shown on
© SCD GR-5.1, preferably at or beyond Post No. 4; however, the flare
/17 [275] ": may begin at Post No. 2.
N PAYMENT: Item 606 - Bridge Terminal Assembly, Type 2, Each.
SECT]ON A_A § includes the cost of extra components, in excess of normal guardrail,

for the Terminal connector, Bearing Plates, bolts, washers, nuts,
and other hardware.

THIS DRAWING REPLACES GR-3.2M DATED 10-2/-97.
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™y
3l
|k
S
NOTES = 7
i
STANDARD GUARDRAIL FLARE® Construct the flare shown here =
Anchor when indicated in the construction plans and in conjunction g
Taper Length Flare Length . Assembly | with SCD 6R-5.2, Q
( / for length) (See plans for length) '
Contro! See plans Tor feng 3 P ’ 5| (S the ANCHOR FLARE RATES AND OFFSET SPEEDS! Use the Design Speed -
Point o a ore ' shown on the plans to determine flare rates and offsets. Where
I~ ~ g Design Speed is not shown or gvailable, use the legal posted
""""""" <l Flare rate as required for © speed limit,
. 'S,QC: Design Speed (See TAPERED S
Warranting o GUARDRAIL OFFSETS Table) w ANCHOR ASSEMBLY? Use o Type B-98 Anchor Assembly with
Feafure @ standard guardrail flares unless otherwise specified. The
___________ Type A can be used, with restrictions. See Locafion & Design
anual, Volume l, Section 603.
e T T T T T T R e e e e T T T T T T T T T T T T T e T T T e e e e e e e e CONTROL POINT* The point shown designates the extent of the
hazard being protected and is shown for design use only.
Treated/Paved Shoulder
Standard guardrail See GUARDRAIL | 25’ [7.62 mJ -
4—-_—, offset as shown FLARE ARC Detail 4= Guardrail Flare Arc | Guardrai § %
on Typical Sections . - Taper Line by Lf
- - - - - - - S - - « @
B - - - - - < E .
\@ Pavement 3 L l/ ° Q
Q "
. Ssw. -
STANDARD GUARDRAIL FLARE Face of Rail 3083
B s v3
(P/O/? V/eW) Beginning ' Y Post No., 2 ée:‘g:
of Design X Post No. 2 (See Table) Qgé"g
" O
Taper Length (See Table) §5358
E .ék
GUARDRAIL FLARE ARC DETAIL s8e°

[
xza
Q
TAPERED GUARDRAIL OFFSETS (Feet) TAPERED GUARDRAIL OFFSETS (Meters) §u:.§
(i
s ,‘:ﬁf 50 MPH 55 MPH 60 MPH 65 MPH 70 MPH post | Fi 70 km/h 80 km/h 90 km/h 100 km/h 110 km/h 120 km/h c?:'g:‘;',
P';’;f L’:"’:;h 101 Taper | 117 Teper | 121 Taper | 3: Taper | /4: Taper | I54 Taper o, [;:;f‘;, o Taso | 11 Toper | 12:1 Toper | 13:1 Taper | 1411 Taper | 154 Taper W
X Y X Y X Y X Y X Y X Y X Y X Y X Y X Y X Y X Y
0 0 0.3 0 0.3 0 0.3 0 0.2 0 0.2 o 0.2 0 0 0.09 | 0 0.09 0 0.081]1 0 0.07 |0 0.07 | 0 0.06 o
2 12.4 1.3 2.5 1./ 12.5 1.0 12.5 1.0 12.5 0.9 12.5 0.8 2 3.79 | 0.38 | 3.80 |0.35 3.80 0.32) 3.80 | 0.29 | 3.80 0.27 | 3.80 |0.25 < =
4 25 24.9 |25 249 | 2.3 24.9 | 2. 24.9 1.9 24.9 1.8 24.9 1.7 4 7.621 7.58 | 076 | 7.59 | 0.69 7.59 | 064 )| 7.60 | 0.59 |7.60 0.54 | 7.60 0.5/ = 3 3
R PR R A P AR S MR (N AU R U I S IR PR R B P AR IR SRR D B T P R R < ~
6 37.3 | 3.7 37.3 3.4 37.4 3. 37.4 2.9 37.4 2.7 37.4 2.5 6 11.37 | 1.4 11.38 | 1,04 11.39 | 0.95 | 11.40 0.88 | 11.40 0.82 | 11.40 |0.76 N : :
8 50 49.8 | 5.0 49.8 4.5 49.8 4./ 49.9 3.8 49.9 3.6 49.9 3.3 8 15.24 | /5./6 1.52 | 15.18 | 1.39 15,19 1.27 | 15.19 1.7 15.20 1,09 |15.21 1.02 N E g
RN [N TN S P ——— Iy S — V———— U S S ——— U U N T — el SISy WS UUEY NN PEN—— S — U — (U S S SN I — L — Q
10 62.2 | 6.2 62.2 5.7 62.3 52 62.3 4.8 62.3 4.5 62.4 4.2 10 18.951 1.9/ 18.97 | 1.73 18.98 1,59 | 18.99 | 1.47 19.00| 1.36 }/9.0/ 1.27 E § W
12 75 74.6 7.5 74.7 6.8 74.7 6.2 74.8 5.7 74.8 5.3 74.8 5.0 12 22.86 | 2275 2.29 |22.77 | 208 |22.781 1.9/ 2279 1.76 22.80] 1.63 |22.8/ 1.52 g 5 $
______ R SN DENSED SIS SENII I (SN S I SN S SN S b e e e e e e e e o e e e e e e e b e e b =
14 87.1 8.7 87./ 7.9 87.2 7.3 87.2 6.7 87.3 6.2 87.3 5.8 14 26.54| 2.67 | 26.56 | 2,42 | 26.58| 2.22126.59| 2,05 | 26.60| 1.9/ |26.6/ 1.78 = 3 t
16 100 99.5 9.9 99.6 9.1 99.7 8.3 99.7 7.7 99.7 7. 99.8 6.7 16 30.48 | 30-33] 3.05 | 30.35| 2.77 30.37| 2.54 ]| 30.39| 2.34 | 30.40| 2./18 |30.4/ |2.03 ; =
IR DA NN NENCURNN JUNI N SNpU—— N SR SO SN (YUN— S — N b = e e I Yol o~
18 /111.9 | 11.2 2.0 | 10.2 1a.l 9.3 11z2.2 | 8.6 /12.2 | 8.0 1231 7.5 18 3442 | 3.43 | 34.45 | 3.2 | 3447 | 2.86 | 3449 | 2.64 |34.20 | 2.45 |34.21 |2.29 & 2L
20 125 124.4 | 12.4 124.5 | 11.3 124.6 | 10.4 124.7 9.5 124.7 8.9 124.7 8.3 20 38.10 | 37.9/ | 3.8/ 37.94 | 3.46 | 37.97| 3.8 37.99| 2.93 |38.00 | 272 |38.02|2.54 " & g
oz | T 136 [157 |36e {25 [isro s (377 Trows [75707 98 157z [ 97 7] (22 |~ w0 wis a4 [5er [aire | 549|978 | 32z [as0 | 288 [qez (27| YR &
24 150 | /49.3 | 149 |/49.4 | /3.6 |/49.5 /2.5 |/49.6 | /.5 |/49.6 | /0.7 |149.7 | 10.0 24 |45.72 | 45.49| 4.57 | 45.53| 4.6 | 45.56| 3.8/ | 45.58| 3.52 |45.60 | 3.27 |45.62 | 3.05 JI1E >
L o ] — — b e e — e e e e e e e e e e ] — — —f —— b — e e e e e e ] a | ©
26 161.7 | 16.2 161.8 | 14.7 161.9 | 13.5 162.0 | 12.5 162.1 11.6 2.1 | 10.8 26 49.28| 4.95 | 49.32| 4.50 49.36| 4.3 | 49.38| 3.8/ |49.40 3.54 | 49.42 | 3.30 P b
28 IT5 1740 | 17.4 174.3 | 15.8 74,4 | 14.5 I74.5 | 13.4 I74.6 | 12.5 174.6 11,6 28 53.34 | 53.07| 5.33 |53./12 | 4.85 |53./5 4.45 |53.18 | 4.0 |53.20 | 3.8/ |53.221} 3.56 «
o 4 4t — — oy —_ 4 — e ] )
30 186.6 | 18.7 186.7 | I7.0 186.9 | /5.6 186.9 | 14.4 187.0 | /3.4 187.1 | 12.5 30 56.86| 5,72 |56.91 | 5,20 | 56.95| 4.76 | 56.98 | 4.40 |57.00 4,08 | 57.02 | 3.81 =
J2 200 199.0 | /9.9 199.2 | 18.1 199.3 | /6.6 /199.4 | 15.3 199.5 | 14.3 /199.6 | 13.3 32 60.96 | 60.65] 6./10 60.71 | 5,54 |60.75| 5.08 |60.78 | 4.69 |60.80 4.35160.82 | 4.06 3
S
All “X” dimensions shown are from the centeriine of Post O to the centeriine All “X” dimensions shown are from the centeriine of Post Q to the centerline % § ]
of the indicated post along the standard guardrail offset line extended. of the indicated post along the standard guardrail offset line extended. » |3 Q':
All “Y” dimensions shown are from the standard guardrail offset line extended All “Y” dimensions shown are from the standard guardrail offset line extended T =0
to the face of rail at the post indicated. ‘ to the face of rail at the post indicated. ~

-~




Bridge Terminal
Assembly (Type |

shown)

Post A

~
O
gq Impact Aftfenuator,
< . pr Type /-98
2 le’-6” [3.8] mJ] - Bidirectional
W See Type 5 Guardrail placed at 15: Taper __ See  _ 3/7-6"
Note 4 Note 4 [9.6 m] ¢ Pavement
~ Poiemenf Edge

Paved
Shoulder

Parallel to € / /

L Valley

v_.'.

8:1

L

Grading

— | Guardrail, - ~ = ¢ -
&1 Barrier o o N e S/r;efaf &S|
; R :/ taper
Design 3 ®© P
oA s A |

h
N Paved Shoulder

e A (See Sheet 2 for Section A-A)

Pavement Edge ——/

Bridge Terminal
Assembly (Type |
shown)

Flared end section

DESIGN A

Narrow Medign (See NOTE 2)

INTRODUCED GUARDRAIL APPROACH INSTALLATIONS

See Note 4

Face of
Parapet

! "~ Bridge Rail

|

\\

See Nofe 4

Paved Shouldert \

ori.__ _

¢ Pavement -—/

\_/5:/ flare to normal
Guardrail offset as
shown on Typical Sections

RECOMMENDED LENGTHS FOR
GUARDRAIL OFFSET TRANSITIONS
English (ft) Metric (m)
D L - T L T
Difference angent Difference Tangent
n LZZ’(;/h Length on n /_7;?,;0/,7 Length on
Offset J Flares Offset Flares
2 62.5 12.5 0.6 79.05 3.81
4 87.5 37.5 1.2 26.67 11.43
6 125.0 75.0 1.8 38.10 22.86
8 150.0 100.0 2.4 45.72 30.48
/0 175.0 125.0 3.0 53.34 38.10

GUARDRAIL OFFSET TRANSITION

AN

€ Pavement
* Slope Varies

NOTES

1) The length of guardrail needed shall be determined according to methods
contained in the Loeation and Design Manual, Volume I, Section 602 . Quantities
shown on this sheet are based on fthese methods, using o lateral offsef of 30’
(9 m] for the area of concern, a runout length of 472° [I44 m], and a guardrail
flare rate of 15:/.

2) Use DESIGN “A” /n narrow medians where the end of the guardrail run
extends into the clear zone of the opposite side traffic. [n medigns where

< the guardrail run would otherwise extend beyond the centerline of the median, turn

the guardrail run to follow the centerline using a standard flare arc. The plans
shall clearly indicate what portion of the flared guardrail run is to be constructed
using barrier guardrail.

3) Use DESIGN *“B* (see Sheet 2 of 2) where the gudrdrail run lies outside
of the Clear Zone of the opposite side traffic. [n fhis case, the design of the
guardrail flare in the median would be similar to that of the guardrail approgch
on the outside shoulder. Estimated quantities are provided in the box below.

4) Use a 25'-0” [7.62 m] Standard Flare Arc per SCD GR-5./.
5) Provide 10:1 or fiatter cross-slopes in front of guardrail. The 8: slopes shown

in the medign at other locations are the recommended practice, although other slopes
may be designated in the plans.

THIS DRAWING REPLACES GR-6.IM DATED [-3-96.
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DAT £

6 = Length including Flare Arc

Post A
A See SECT.
A-A
AT [ON

Bridge Terminal
Assembly (Type | See Type 5 Guardrail placed at 15:1 Taper | Anchor

& Pavement
shown) Nofe 4 o Assembly
- Type B-98 | B /——-f’avemenf Edge

’/ Paved -
J Shoulder
7

8:/

Grading
Iine at

5: taper A

/— Valley

STDS. ENGR
D. F00k9¢

8:/

V o
Sy

Paved Shoulder l»A Pavement Edge ———-/ f

\— ¢ Pavement

(in brackets [1) are
in millimeters unless
otherwise noted.

All metric dimensions

DESIGN B "‘ Slope Varies

Wide Median (See NOTE 3 on Sheet )

INTRODUCED GUARDRAIL APPROACH INSTALLATIONS

RECOMMENDED LENGTHS FOR GUARDRAIL
FLARES AT BRIDGE APPROACHES'?

ROADWAY
NGINEERING
SERVICES

lf

on the outside Shoulder approach to the Bridge.

3 Lengths are based on using whole numbers of Guardrail
panels (12'-6” [3.81 m] Jong).

|

NUMBER
GR-6./

pC
. [ =
English (ft) Metric (m) E
F ¢ H F ¢ H s
OPESUU Guardrail Length of Offset Guardrail Lenoth of Of fset £ = ©
Edge of ormqg iti P Edge of Offset at End Offset engrn or - 4t Epg 2 Q
Traveled Way of Post A _.t <2207 16007 Troveled Way at Bridge| Need (3) | ot pin ot Bridge | Need (3) | or mun St &
4 2125 7.3 .2 64.77 5.26 S|l @
— 6 200.0 18.4 1.8 60.96 5.6/ 318
= jﬂ} 8 175.0 18.7 2.4 53.34 5.70 S <
— : : 10 162.5 19.8 3.0 49.53 6.05 NN
1041 N._————,———"“"‘zs‘: 12 150.0 21.0 3.6 45.72 6.39 ¢ |x
— s 8 14 137.5 22.1 4.2 4.9/ 6.74 e |z <
e 6 125.0 23.3 4.8 38.10 7.09 s IS a
Paved Shoulder o g OQ:
! Including the 25'-0” [7.62 m] Standard Flare Arc W la <
: - coming off the Bridge, but excluding the Anchor - RIE D
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614 WORK ZONE RAISED
PAVEMENT MARKERS

GENERAL

This item of work shall consisT of furnishing, installing,
maintaining and subseguently removing werk zone raised
pavement markers (TRPMs}. The markers shall be yeliow or
white, as described in The plan.

MATERTIAL

alt markers and refroreflectors shalt be of sufficient
strength and properly shaped so as not To be dislodged or broken
by ‘mpacTs Trom vehicles Tires, including those of high
pressure Truck Tires loaded To 4500 pounds (2040 kilograms).

Retrereflectors shall be provided in cne or Two directions
on each marker as required by The usage ond shall refurn
white or yzllow light as is appropriate for The application.

The reflector shall have an effective area of 0.35 sq. inches
(225 sq. mm} for Type & or 3.0 sq. inches 11835 sq. mw) for Type B.
1ts brightness or specific infensity (when Tested at 0.2
degree angle of observation and the following angles of
incidence) shali meet or exceed the following:

SPECIFIC INTENSITY

TYPE A
INCIDENCE WHITE YELLOW
ANGLE
{DECREES)
Q 1.0 0.6
20 0.4 0.24
45 - -
TYPE B
WHITE YELLOW
o] 3.0 1.8
20 1.2 0.72
45 0.3 0.2

Angle of incidence formed by @ ray from light source
to the marker and the normal to The leading edge of
the marker face (also horizental entrance anglel.

Angle of observation formed by a ray from light source
To The marker and The returned ray from the marker
To The measuring recepior.

specific intfensity is The mean candlepowsr of The
reflecTed light (at given incidence and divergence
ongles; for each foot condle 4i0.7 lux) at the reflector
(en a plane perpendicuiar to the incident light) .

Iype & markers are intfended to provide high visibility both
day and nmight. Their daytime visibilitTy shall be
assured by size, shape and color as follows:

B The markers shall be a high visibility yellow or white
color which will not dearade substantially due o fraffic
wear and which will match The coler of the refTlector.

2)  When viewed from gbove, tThe markers shall have a visible
area of not less than 14 sq. inches (3030 =q. mm).

31 When viewed from the front, paracllel To the pavement,
as from approaching traffic, the marker shall have a width
of approximately 4 inches (00 mm} and a visible area of not
less Than 1.5 sq. inches (370 sq. mm).

Type B markers are infended To provide high visibility at night
by retroreflecting light from autemotive headlights back
to The driver.

INSTALLATION

WZRPMs shall be attached To clean, dry povement by a butyl adhesive
pad, a bifumincus adhesive or ofher construction grade adhesives
(such as Franklin Panel and Metal Adhesive! suitable To anchor
the marker under the above conditions. When it is necessary To
attach markers te new concrete pavement with curing compound
remaining, the curing compound membrane shall be removed by
sandblosting or other mechanical cleaning method. Markers shall
be installed in accordonce with the manufacturer's recommendations.

The Confractor shall immediately reploce, at his expense, any
markers which fail tbroken housing, housing worn to the exfent
that daytime visibiliTy is significantly diminished or of an
unacceptable color, detached or broken reflecter, housing
detached from adhesivel.

Markers are likely To be removed by snow plowing operations,
thus they are not considered suitable for use during The
period from octeber 15 until april 30.  The Contractor is
advised To schedule his work and/or The use of these
devices To avoid This period. Should The Contractor choose
o use WZRPMs during this period and they are subsequentiy
removed or destroyed by smow and ice contfrol activities.
The Contractor shall immediately, at his expense, provide a
substitute Traffic guidance system effective during doy
and night and which is acceptable To the Engineer.

The markers shall be placed accuraTely To depict straight
or uniformly curving I'mes.  When used To supplement work
zone pavement markings, they shall be placed on or immed-

iately adjocent to the pavement marking. Locaticns shall
be adjusted up To 12 inches (300 mm} longitudinally or &
inches (150 mm) laterally to aveid plocemen? on joinTs, or
on craocked or deteriorated pavement. Markers shali no¥
be placed directly on pavement markings it this detracts
from Their ability fo remain offoched to The pavement.

APPLICATION

Il When required to supplement pavement marking, work
zone raised pavement markers shall be placed as follows:

LINE TYPE SPACING
EDGE EINE A ORB 20' (b m C/C
LANE LINE 4 OR B 40" (12 m) CsC*
CENTER LINE ,
(SINGLE BROKEN: A OR B 40" (12 m C/C*
2 UNITS
CENTER LINE L OR B SIDE BY SIDE
(DOUBLE/SOLID: 4* (100 mm} APART
20' (6 m C/C
CHANNELIZING LINE A ORB 0" (3 m C/C

(INCLUDES EXIT GORE NOSE)

# CENTERED IN GAP

2)  When used To substifute Tor (replace) pavement marking,
work zone raised pavement maorkers shall be placed as follows:

LINE TYPE SPACING
EDGE LINE A 5 (1.5 m C/C
5@ 2.5 (0.75m
LANE LINE A £/C 300 (5 m) GAP

{40 (12 m) CYCLE]

CHANNELIZING LINE A .
(INCLUDES EXIT GORE NOSE) 2 m L/t
EDGE LINE SACK TO BACK
(TWO COLOR) A S0 m e
(WHITE/YELLOW) )

vellow markers used To separate opposite flows of Traoffic
(center lines) shall include retroreflectors for both directions.
All other yellow and whiTe markers shall provide
retroreflectivity for one direction only.

REMOVAL

Removal shall be accomplished in a manner such thot 1itTle
or none of the adhesive remains on the pavement. Permanent
pavement surfaces shall not be scorred, broken or roughened
signiTicantly.

PAYMENT

Basis of payment shall be at the contract unit price per
eqgch marker and shall include all labor, eguipmenT, hardware
and incidentals required To perform The work. 1t shall also
include replacement ot no additional cost cf all work zone
raised pavement markers which, in the judgement of The
Engineer, Tail for any reason, execpt due To failure of
the pavement to which They are oftached.

ITEM UNIT DESCRIPTION
PYY EACH WORK ZONE RAISED

PAVEMENT MARKER

10-18-02
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SAME AS OPPOSITE APPROACH
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(SEE NOTE 6}
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U TYP. 1 L [ U
FIXED BARRICADE GATES FIXED BARRICADE

o

GENERAL NOTES

Barricades: Barricades shall be constructed according
To details shown, When the road is closed To fraffic,
borricodes and gates shalibe used fo effectively close
the entire roadway including the median of divided highways.
In urban areas and at lecations where it is mpractical fo
exTend the barricade To The Right-0f-Way line because of a
sidewalk which is to remgin open or other obsfruction, The
ends of The barricede shalibe located as directed by the
Engineer to effect The desired closing of The highway.

Painting and ReflecTorization: in construction or

maintfenonce areas allrails of The barricades and gates
shallbe reflecTorized with orange and white reflectorized
Type G sheeting in 67 (50 mm) wide olfernate stripes which slope
downward Toward The cenmfer line of tThe road gt an angle of 45°,
Any barricade placed on The pavement must be considered as o gate.
The top railof the a-frame and cll three rails of the
hinged gate shallbe sfriped on both sides. Allposts,
braces, gate legs, and any unstriped rails shallbe painted
white. (Gates and barricades used in permanent or
semipermanent application shall differ only in that They
shalluse red and white sTripesi.

Gates:one gate shallbe srectad for each froffic lane.
Gates shall be chained and padiccked to one another and
te adjocent post of the barricades. Chains shallbe Y4” (6.4 mm)
stock or larger with welded links. A hinged gate may be used
and shall be supported aof the center in an approved
menner .

Type A flashing Warning Lights:

Type A Flashing Warning Lights are required on the 0W-134
and the first 0W-120 signs,

Type B Flashing Warning Lights:

Each goTe shallbe equipped with a Type B Flashing
Warning Ligh?, conspicuousily visible at all distances up
To 1000' (300 munder normal atmespheric conditions. The light
shallbe in operation at il Times during the period the
highway is closed.

SIgNS! where the road is closed fo Traffic by the erection
of gafes ond barricades, R-75 signs signs shatl be mounted
on the gates as shown, The Advance Warning Signs shown
on This drawing willnot be required when all fraffic has
been directed from the rocdway of or Just in advance of
the gates and barricades such as on a Limited Access
Highway or when a Temporory run around similar o Figure
£-24 of The Ohio Manualof Uniform Toffic ConfrolDevices (OMUTLD
is used, Advonce Warning Signs shallbe required in all other
sifuctions and when required in the plans. Advance Warning
Signs on an approach shail comsis®™ of two OW-120
signs with distonce plaques placed about 300" (IS0 ml and 000° (300 m
from the closure and a OW-i34 placed about 15007 450 m} Trom
closure, the signs shall be piaced on both sides of the road
{duailed for 4-lane divided highwaoys or when required
by the plans.

Ogera‘?ionz On a Z-Lane 2-Way roadway The Contractor will
normally open only The left hand gate as necessary To allow
vehicles to enter and immediotely close iT. Both gates will
not normally be opened ot the same fTime. The Contractor
shall assign an employee to assure thal gates are closed and
chained shut aof the end of each workday.

10-18-02
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FCB SHALL BE DELINEATED AS FOLLOWS:

PCB  TYPE DELINEATION
327 (813 mm} HIGH WITHOUT BARRIER REFLECTORS @ 507{I5 m} C-C (MAX.)
GLARE SCREEN TOP MOUNTED OBJECT MARKERS

BX127 (150 X 300 mm)e@ 507 U5 m) C-C (MAX.)

327 (813 mm) HIGH WITH BARRIER REFLECTORS @ 507 (5 m)C-C
GLARE SCREEN VERTICAL STRIPES ON PADDLES
2%12° (50 X 300 mmie 50°(7.6 mC-C MAX.)

50" (1270 mm) HIGH BARRIER REFLECTORS e 257 (7.6 m}{- C {MAX)
TAPERED END SECTION OBJECT MARKERS &7X12”7 (150 X 300 mm}
AND EXPOSED END TOP MOUNTED @ EACH END

DRAWING SHALL BE USED WHEN PCB IS SPECIFIED IN THE PLANS.

THE TOP OF THE BARRIER REFLECTOR SHALL BE MOUNTED AT 26 INCHES (660 mm) FROM THE BASE.

OBJECT MARKERS
AT 507 (15 m) INTERVALS
(WHEN REQUIRED By PLAN)

L SEE NOTE 3
\XX\ 0743 m - 20° (6.0 m) SECTIONS (PCB)

REFER TO RM-4.iand 4.2
FOR PCB CONNECTION

PORTABLE CONCRETE BARRIER (PCB)

10-18-02

PORTABLE CONCRETE BARRIER DELINEATION

OFFICE OF TRAFFIC
ENGINEERING

~| MT-101.70

JAM




LAA Wd 6%:F€:10 TO0T €0 1090100 AepsIny [, - o[ S0 [ - 601D @euuosou

TEMPORARY SIGN SUPRPORT
REQUIREMENTS

A PLACEMENT OF SIGNS WHICH WILL REMAIN MORE THAN ONE DAY:

5.

C.

1

(a8

3

Lateral plocement o nearest edge of signs shalibe as follows:

A

on the right side of the road for approaching Traffic (except for dual mounted
signs and signs designated in the plans for left side mounting.

B

Curbed roadway - minimum 27 (0.6 m} behind Tace of curb.

C

Uncurbed roadway- 12/ (3.6 m) from edge of fraffic lane or & (1.8 m) from edge
of paved or useable shoulder, whichever is greater.

D) Behind guardraii or barrier - preferably 27(0.6 mibehind face of gquardrail
(minimum 1" ¢0.3 mi Tor signs on class & supports: 47 (.2 m) for Class B or €
supports: 1'(0.3 m} behind face of Concrete Barrier unless barrier fop mounting
is required by The plan.

vertical clearance of signs, megsured above roodway elevation: shallbe
as Tollows:

A

Ruraf- 5°0.5 miwhen parked cars, construction egquipment, efc willne? obscure
sign visibility.

B

Rural areas with parked cars or constructfion equipment - 7 (Z.1m!

C

tUrbam - 7 (2.4mi

]

Care shallbe tceken To assure that signs willnot be obscured by construction
equipment, trees, weeds or other obstacles. Brush, weeds or grass within
the right of way shallbe frimmed cs necessary. Signs shall normally be
visible To Traffic 400720 ml To 600 (180 m)in advance of the sign.

Supports Tor signs which will remain in place more Than one day shallbe fixed
rather than portable except in sifugTions where the sign must rest on permanent
pavement or other surface which would be damaged by insertion of posT Type
supports.

PLACEMENT OF SIGNS WHICH WILL REMAIN FOR ONE DAY OR LESS:

b}

2)

Same as A-labove excep? that signs moy be placed on The roadway only if they do
not intrude inte a traffic lane in use.

Mintmum of 1'(0.3 m) above roadway

CLASSES OF SUPFORTS:

1

2)

All temporary sign supports shallbe of fthe following types:
CLASS A:
Supports shallbe used for exposed locations on highways whers traffic

approach speeds of 40 MPH and higher are encountered. They are also
suitable for use in all other locations.

CLASS B

Supperts may only be used where fully protected by guardrail, concrefe barrier
and in locations positively protected from fraffic such as on retaining walls.

[.TRAFFIC APPROACH SPEEDS:

Traffic approach speeds shallbe the locally posted speed (not advisery speed signs)
or the measured actual (85th percentile) speed (if availablel of approaching fraffic,

whichever is higher, adjacenT to the sign location.

TABLE

COMPLETELY PARTLY GREATER THAN WITHIN
APPROACH PROTECTED | PRCTECTED BY | 5519 miFROM | 307 (9 m) FROM
SPEED (MPH) BY GUARDRAIL | GUARDRAIL OR EDGE OF EDGE OF
OR BARRIER BARRIER %K PAVEMENT PAVEMENT
40 AND HIGHER & OR B & OR B A OR B%K%]é A DMLY
26 TO 38 A OR B A OR B A OR B A OR B
0 TO 25 A OR B A OR B A OR B ACRE

1T supports are behind guardrailbut not fully 5% (.7 m)behind face of railor if
sign is not {'{0.3 m)behind face of concrete barrier.

%@K30' 19 myeriterion is based upon straight roadwey and a slope of & To 1 or
flatter. Supports on the outside of curves or located down a slope (stesper than

15

s Dwillrequire use of class a supports.

E . BALLASTING

Ballasting of portable supports shallbe with sandbags ploced within (0.3 m of the
ground. In ne case shallhard cbjects be used for ballast.

F. STRENGTH OF SIGN SUPPQORTS

The Contractor shall cheose sign supports of adequate stremgth and with adequate
foundations and ancherage To suppor? the sign sizes erected. Proprietary devices
shallnot be loaded beyond the limits recommended by the manufacturer. Slip base
type breakaway besam connections shallbe at leasT partially embedded in concrete
consisting of a 1'0.3 mideep by 110.3 mi diameter collor. Sign supports which failunder
Typical wind lead corditions shallbe immediately modified or repioced with a support
of adequate strength.

G.PROHIBIT

PPORT

The following support Types shallnof be permitted on projects:

3]

2

3)

Supports fabricaeted from aufTomotive axle differenTial assemblies and similarly
heavy gssemblies which cannoT be considered breakaway Type.

Supports consisting of vertical posts with angled braces made from drivepost
or ofher rigid elements.

Supperts That are not WCHRF 350 compliant.

3}

2

3

4

5

6

CLASS A SUPPORTS

FIXED SUPPORTS

All #2 and #3 pests when installed singly or in pairs (side by side)
according To The details of TC-41.20. The rnumber of supports shall
be as shown on TC-52.10 and TC-32.20.

The Tollowing posT Types. when installed singly, by imbedment or
driving info earth to a depTh of obout 42 inches (.1m).

A} - up To 44" (102x102 mm} wood.

Bl - up To 2" (&lmm) diameter schedule 40 steeipipe.

Cr - up to 3”176 mm) diameter schedule 40 aluminum pipe.

Dy - up To 247 (56,4 mmi squore, 12 gauge wall, punched steelposT.
E} - up To &"x8”(152x203 mm) wood with breckaway holes shown on

MT-105.131.

The following post fypes when installed in pairs {side by side }with
less thon 6-%7 (2 m)between posTs, by imbedment er driving into earth
to o depth of about 42 inches (fimi:

A - up To 447 1102x102 mm! wood.

B) - up To 275t mm) diameter schedule 40 steelpipe.

C) - up To 37(76 mmldiameTer schedule 40 aluminum pipe.

o - up to 27(5imm) square, 14 gouge wall, punched steelpost.

Fixed Type Il Barricodes:

All breakoway conmnecTien beom supports, when installed according to
The proper details shown on TC-4i.10 with a minimum clear distance
between supports of 7 (2.im) for supports larger than wé x 9.

Any breakoway post or post and conmection which has been crash tested and
opproved by the FHWA as safisfying The breakaway criteria described
in 630.06.

( CONTINUED ON MT-105.11)

10-18-02

TEMPORARY SIGN SUPPORT

OFFICE OF TRAFFIC
ENGINEERING

MT-105.10




LA A 6¥:0%:10 TO0T £0 3290100 Aepsiny], - W] [SO1IW - 60 1O Y LE@Ruu0d0w|

CLASS A

SUPPORTS

FIXED

WOOD POST 503
BIRECTION WITH BREAKAWAY Lo~ | &

oF I. HGLES h/i//}’
e

TRAFFIC// 127 (305 mm)

2 (51 mm) DIA HOLES: | /i
BORED THRU é) 37 (76 mm)
PERPENDICULAR “f DIMENSION
‘H\Wﬁr OF HOLE

GROUND
LINE

TYPE B (6"x8" max.)

SIGN POST

FASTEN TO TOP OF PCB SCH 40 STEEL

WITH EXPANSION BOLTS, ETC. STEEL TUBING

POST

CLASS B

- 47x47 (102X3102 mm) WOoD
- UP 7O 37176 mm) DIA

=3"X37 (T6XT76 min) SAQUARE

METAL PLATE WITH
SOCKET WELDED ON
TO ACCOMMODATE

SUPFPORTS

SET
SCREWS

PCB

TYPE |

T
|
t
i
|
I
|
|
|
|
|
|
|
|
|
|
|
1
i
i
i
!
!
1
1
I
1
1
I
I
]
i
[
3
i
I
|
3

CLASS A SUPPORTS
STUBBING STANDARD

10-18-02

/\[’/
5/ XB
2 0OSTER
. POST
2iihn
— i
Zir o NOTES
= —
=] ™ DIRECTION OF TRAFFIC .
Elzw I. FOR USE WITH #3 POST OR SMALLER ONLY
857w o2l (B
e NIEC = 2 2. BOLTS SHALL BE STEEL OR ALUMINUM
x £ £
BOLTS 2| of - o [ 3. A MINIMUM OF TWO FASTENERS
APPROX 1" (25 fhmi~~" b= O@ z| = SHALL BE USED PER ASSEMBLY
2o % g
GROUND ——\'i A = 4. BOOSTER POST SHALL BE
LINE | ; - MOUNTED BEHIND STUB POST
PSS 5

. BOOSTER POST SHALL BE THE SAME
OR 1LBAFT (1.5 kg/m)LESS THAN STUB POST

[
-
I
]
427 (1,0 m)

MT-105.10

NOTE: SPECIFIC
INFORMATION SEE

TO0P OPTIONAL

PYC BREAKAWAY SIGN

TEMPORARY SIGN SUPPORT

SUPPORT aND TYPE I1I
BARRICADE

(2 PLACES

. ALL BEAM TYPE SUPPORTS WITHOUT BREAKAWAY CONNECTIONS.
2. SUPPDRTS SIMILAR TO BUT LARGER THAN PERMITTED FOR CLASS AL

3. THE STEEL DRUMIS) SHOWN BELOW MAY BE USED ONLY WHEN LOCATED
BEHIND GUARDRAIL OR BARRIER.

# 3 OR # 2 STEEL POST |
BOLTED THRU WALL OF DRUM

55 GALLON (208 LITER) STEEL DRUM
(FILL 0.25 TO 0.33
FUuLL OF GRAVEL)

1
|
1
|
1
1
i
1
1
i
i
H
!
1
1
1
1
1
3TKIAI2 )
(0.9 mX0.9 mxi3 mm) 1
PLYWOOD :
3

3

I

|

I

1

1

1

1

1

1

|

1

1

]

i

|

|

PORTABLE

DRAIN HOLES AT 3 OR 4
LOCATIONS IN BOTTOM EDGE

FOLDING METAL

FLAGS (OPTIONAL UNLESS
SPECIFICALLY REQUIRED
IN THE PtANS)
SUPPORT WITH
SPRING LOADED

WIND RECOIL JOIN &

OFFICE OF TRAFFIC
ENGINEERING
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NOTES:

© The Contractor shall furnish, install, maintain end remove ail signs, Tlashing

warning lights {when reguirsd and flags as shown above, including supporfs
and all necessary mounting hordware.

after receiving approvat from the Engineer to activate the signal, the
contracter shallnetify the Engineer al ieast ten U0 days prior To plazing
the signaiin stop-and-go mode To allow the Engineer Time To noTify local
media and law enforcement of the schedule signal activaTien.

A permanent new signalor signal upgrade from a flasher, shell operate

" ih flash mode Tor three (1o en (I0) consecutive days sefore being placed in

a stop-and-go mode for the Ten (i) day burn Test, as directed by the Engineer.

The Comtrastor shall erect the 0C-61-60 wiTh activation day, month, and date;
e.g. MON AUG 12) signs equipged with orange Tlags and flashing warning lights

owhen required as shown above an sach gpproach of the intersection of the time
the signalis placed in Tlash mode.

immediately before placin% the new signal installation in sTep-and-go made, The
Contractor shall remove the 0C-81-60 signs and insTall or uncover the OW-47 and
ow-154 sign assemblies as shown above.

. Immediately ofter changing the signalTe stop-ond-go cperation the Contractor

sholl remove the existing stop signs ond peost supporTs.

. The Controctor shallremove the Tlashing warning fights, fiags, brockeTs,

OWP2-30, DW-47, and OK-152 signs 21-30 days after the signal is placed in
stop-ond-go mode.

Flags shallbe ersciéd gs shown above. The flags shall be i8”X 1B450 mm X
450 mmlin size, made of oronge vinylmatericl, and securely fastensd to the
sign or sign suppor?, when required by plan note, Type B Figshing warning
lights shail be instalied as shown above.

g, The OW-154 sign instoligtion tincluding The OWP2~47 sign and flagsion fhe Thru
approach shallbe omitfed when o permanent ‘PREPARE Y0 STOP WHEN FLASHING
-44) sign is erected. When specitied in The plan, o W-47 sign shallbe used
in place of the OW-47 sign on The thru approach. The 'NEW SIGNAL'[OWP2-47)
sign, Tlags, and Tlashing werning light, wher required, sheil be insfalled with
the W-4T sign as shown. When sgeciﬁed in fhe plan, a ¥-47 sign shalbe used
in place of the oW-47 sign on the stop opproach. The 'NEW SIGNAL® [OWP2-47)
shall be installed with The (0W-47 sign as shown.

jo. On multilone Thru approcches, replace The Ow-i54-36 sign with an OW-154-48
sign, and reploce the OW-47-36 sign with an OW-47-48 sign. On multilane
divided thru approaches, reect signs in median idenfical To Those on right To
create dual installations, inciuding supplementai signs and Tlags, and, when
required by plan note, Tlashing warning lights.

i, For mult-way stop approaches, each approach confrolled by a stop sign shall
be treated as shown above Tor The stop approach. 7 P e

. The signal shallnot be activated fo stop-and-go operation on a Friday,
Seturday or Sunday, or the day preceding or during ¢ notional holiday, (New
Years, Memorial Doy, Independence Doy, Labor Day, Thanksgiving, or Christmas).

13. Permanent supports, permanent signs (W-44 and W-47), and Type B Tiashing
warning lights shalibe paid for under separafe pay items in the plon. Payment
for allether lsbor, equipment and materials necessary To compleTe This work
shallbe including in the lump sum price bid for &M Maintaining Treffic.

3-01-00

P wew sionaL
= WILL BEGIN
L STOP-AND-GO
f| (A1 B (O

0C-61-60
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FLASHING ARROW PANEL

The flashing arrow pane!lshall consist of the following
components:

A. Tlasher panel

B. lomps

C. confrois

D. powsr supply

E. mounting
Flasher panel

The Tlasher panelshallbe of exferior type plywood or
corrosion resistont metal consTruction of adequate design
and sTrength. The panei finish shallbe flat biack.

& Tlasher ponelshallbe one of three sizes. The type 4
pone! shalibe a nominal 247 (610 mm) high by 487 (1219 mm}
wide. Type B shallbe a mominal 307 (762 mm) high by
€0 {1524 mmrwide. Type C shallbe o nominail 487 (1213
mm} high by 967 (2438 mm) wide.

Fiashing arrow paneis shall normally utilize high
cutput (4412A end 44154 § lamps powered by an engine
driven generafer when permitted by the plans. The
contractor may alse Turnish unifs powered by a solar
array and batferiss or only botteries. However, these
units shallneT be used whare The opproaching traffic
would be on a herizontal curve in excess of 3 degrees,
These wnits shalineT be used if the approaching traffic,
closer tha Imile .6 ke [i7Z mile (.8 km) where speed
limits are lsss Than 40 MPHI, is more Thon 5/ degrees
horizontally or 2 degrees verticaily from the central
axis of The lens unifs.

amps

For engine powered generafor units, lemps shallbe ANSI
Number 4412a (PAR 46) Tor Type B and C ond 44150 (FAR 36)
for type A. The lomp shallbe fitted with an upper hood
of not less Than 1B0® at leost 5 ~ 027 mm) long.
Arrow panels may use a lowsr power (watfage ) famp Then
The stondard arrow panels. The lamps shalibe approx-
imaTely 57027 mm) diameter with o porabolic refiector.
The lamp shall provide improved bight distribution control
by means of high cuality reflectors and refractors.
The light cutput from eoch lamp of The arrcw shellnot
be fess than shown in figure 1 when operating at full
dayTime brightness.

The lamps shallbe securely mountsd and posiTioned in
the panel perpendicular to the panel face and coriented
sc That the iamp location lug ton back of The lomp) is
on Tthe horizontal cenfer line through the lens. The
lug willbe en the right side of The lamp as viewsed Trom
The front.

The lomps shallbe wired n circuits that can be switched
to display ony one of the folowing messages: left arrow,
right arrow, left and right, and cautien bar. 4 minimum
of three indicator lights shallbe placed on The back of
The panel To indicaTe which message mode is in operatfion.

Each panelshail contain the folloewing number of lamps
as o minimum: Type A-12 lamps, Type B-13 lamps, Type
C-15 lamps.

CANDLE POWER CHART

100 4°
0o | 150 | z00| 150 § 100 el
006 | 150 | 200 | 250 | 3501 250 200 | B0 | 00 | oo
00 {150 | 200| 150 | w0 - 20
100 - g0

e | 7.5° 80 | 2.5°1 0° f2.5°] s° | 7.5°] Ip°

LEFT CENTER RIGHT

i Measurements expressed in candela.
2} Color of output light shailbe yzllow to light vellow.

Figure |

c. Controls

tach flashing arrow paneishall contain o Tiasher control
ond a dimmer contrelunit housed in o cabinet which can
be locked.

1. Flasher control

The flash rate for the sign paneishalibe 25 fo 40
Tlashes per minute. The Tlasher shall net cause
elecTromagnetic Interference. The lamps shallhave
a minimum “on Time* of 50% and a maximum of 66%.

2. Dimmar control

Lamp inTensity shallbe variable by mearns of a
photoslscTrically confrolled circuit which shall
reduce lomp oufput during low ambient light conditions.
Lamp inTensity shallbe at the nighttime level whenever
the ambient illumingtion is in or below the range 2 fooT-candle
2l luxi te 5 Teot-candle 54 luxrand shallbe at dayfime ievel
when ambient tllumination is in or above the range 5 Toot-condle
54 lux) te 10 feot-candle KB tiwd. 1T centrols provide for continuous
adjustment of lamp intensity with respect to ambient ilkmination,
then lomp intensity shallincrease lineerly from rightime intensity
at 5 foot-candle {34 luxi fo doytime infensity at 3250 Toopt-condle
135,000 Iux). A time delay shatibe built into the controite prevent
false opsration due To lfight fleshes. The photosleciric control
shall contain ¢ switch which shalloverride the photfeelectric
confrol.

D. _Power supply

The flashing arrow pane!l shalioparate from powsr sources
capable of centinuously Turnishing The proper voltage To
the lamps a minimum of 24 houwrs withouT atfendance.

HORIZONTAL

. Cent.

MoTor generaters, if used shallbe of modern design to
provide low emission of polutants and shallbe properly
muffled. The motor generater shalibe encosed in a
mesh enclosure which con be locked., The fuelfank shail
have o cap which can be locked. MotTor genmerators
supplying power tTo o Tlashing arrow sign shall not be
used To supply power fo oTher eguipment. Gasoine fueled
engines shall not be used.

Battery and soler/baTtery units shail have a no-charge-life
of no? less Than 15 days. No-charge-life is the number
oT consecuTive days that the system can contfinue to
function (double arrow mede, normaldimming during 12
hour night, full cuTput during i2 hour dey 1 starting
with a fullbattery charge and with no additional charge
being provided by the sclar cells. The no-charge-life
may be based upon colculations providing That manu-
facturer's ratings and efTiciency calculations are Turnished
for each major component.

E. Mounting

The fieshing arrow ponelmay be trailsr or vehick mounted
or mounfed on a rigid supporting device suifable Tor
maintaining it in The designated position. Each of The
mounting methods shallbe suitably stable sich as To
prevenT movemenT due 1o high winds or passage of farge
vehicles,

when a Trailer is used, consiruction shallbe such as
to fTransport The Tlashing grrow panelond appurtances
adequately and legally as well os suppert Them properly
during operation. The Trailer shallbe equicped with
devices which shellprovide leveling and stability during
operation.

Minimum arrow panel mounting height shallbe 7 fee? 2.m
abeve The pavement surfoce ( measured fo the boTtom of
the panell.

Use and operation

The Tlashing arrow panel shallbe located as shown in
the maintoinence of Traffic drowings or as directed by
the Engineer and operofed continuously during traffic
mainTained periods. The Contractor shallsupply cll
fuel, lubricants and parts necessary 1o obtfain continuous
operation and shall provide coll service. The Cenfractor
shall inspect the operation of the unit daily, including
weekends and helidays.  The Contracter shell arrange
with fhe Engineer, an acceptable method of cbfaining
service Tor a malfunctioning panel within 30 mnutes of
a reported molfunction. Lamp intensity shallbe adjusted
To provide minimum legibility distances of Yemile (.8 km) type &,
Yo mile (.20km} Type B ond Imile {I.6 km) Type C.

Type C panels shallbe used for stationary operations on
high speed 55 MPH or greater, high volume rocdways. Type B
shall be used for sfaTienary operations on intfermediate
speed 40-50 MPH Tacilities, and Type A on iow speed 20-35 MPH
facilities.

In addition, Type B paneis shallbe used for moving
operations on freeways ond expressways and type & for
moving operations on other facilities.

Bottery and solar/baTiery units shall be Tully charged
when first set up. They shoilhave gauges 1o indicate
approximate battery charge remaining. The Contractor
shali verify daily That the unit is cperating satisfactorily
and The remaining batTery charge is sufficient for of
least 2 more days.

Floshing arrow ponels are notT To bs used on two lone-
twe way roadways.

when lef? unattended the contreolcabinet, meofor generator
enciosure and fuel Yank shelibe locked.

Type A and Type B ponels used in moving cperations may
be powered by The vehicle's electricaisystem but shall
not be left unatfended when so powered.

¥hen not in use, The Tlashing arrow panel shalibe stored
at a iocatien which will net be hazardous fo tfreffic or
pedestrians.

The panels shallbe designed for operation in 100% humidity
and Temperatures Trom -20 to + 130 degrees Fahrenheit
(-29 to + 54 degrees Celsiusl.

4-20-01

FLASHING ARROW PANEL

OFFICE OF TRAFFIC
ENGINEERING

| MT-35.10




LAT NV TT°6£:0T T00T 0T [Hdy ABpSSupop - wigecen - 601D Laauuosw)

o 32 _3 A §
= v 52 21 o <
o wE BRI W e = E30e 3 !
> Or:: E z = | 5i 3 PR Pe )
= mz ¢ nE & L0
= A m 5 a5 G Gris y—
°5 2 g °2 & N& !
] 3 J E;
SHOULDER SHOULDER SHOULDER
DIRECTION OF TRAFFIC . g
-
DIRECTION OF TRAFFIC S T o
3 I — o®
/1 7/ SHOULDER SHOULDER L
\ o N = W
— —_—
C N C P C p B - C MEDIAN AREA /[: E 3
/ SHOULDER  / SHOULDER i
DRUMS - >~
DIRECTION OF TRAFFIC WORK ZONE EDGE LINE WHEN
—_ — SEE NOTE "\ (SEE NOTE 45 SPECIFIED N T | <
K LAN
— - ‘“ug-lf__ e © — Sl N L. E=
S e W x
N DIRECTION OF TRAFFIC WORK ZONE ———= =TT R e <l
ll.l o e T T St S N s
— EDGE LINC e S e —
i 1055oteatetete ke etets%0%! pateteletetetetetetsl )
L., e
o [+
SHOULDER o 1% v FLASHING ARROW PANEL SHOULDER o o
o Ll
\l: \': \ [: [: I: ,: BUFFER |PROTECTIO ,: ; e
| B | B i [ N /5 B | ¢ [ o3L TAPER-L D[ VEWICLE WORK AREA | 10030 m) 50076:1 0] >
| ' | I I | 1 i | | -0
3 o
//// %] 2 r ) 3 1]
(SEE NOTE 14) 2 o3 A= o P B, =
T Irg g ) G = Yy B> Z 7 S
DISTANCE TO BEGINNING OF TAPER = = N m o= ~ = : - Mo 4 Aol= Z <
AS SPECIFIED IN THE PLANS G Y kS ZE = 5 2 N 5% g zi |z [= =
o) > = o5 1
m g MBS 2 R 4 MZE 2 So(23 (o &
o O m = o o m & = Sl= =
= o © % 0 - ] = <:, i
L - =
GENERAL NOTES: 5 g =1 5
5 - (&
The location of the merging teper and the advance warning signs 7. The pretection vehicle, located close to the work, shall 2. The DC-10 signs cre only required for lcne closures cof more =
should be adjusted fe provide for adequate sight distance for be in place and uneccupied whenaver workers are in the work area. than one day and may be omitted if They fall within the limits
the exisTing vertical and horizontal roadway alignment. This vehicle shalibe removed from the pavemen? whenever workers of a construction project.
are not in The work area. The vehicle shallbe equipped with a '3
2. The spacing between proposed signs should be adjustsd to not 360 degree roTating or flashing amber beacen clearly visible a I3. 0W-134 signs shall be provided on entrance ramps ands/or side e
conflict with and to¢ provide a minimum of 200 ft (60 m)clearance minimum of Amile (400 m. Gther proTective devices may be used in lieu of roads located within the work limits or the advancs warning )
To existing signs. the protection vehicle shown when opproved by the Enginesr. sign group. Within the fength of ciosure, provision shalibe TABLE I < =
made to control fraffic entering from intersecting streets and MINIMUM E =
5. The Taper length (L) and spacing () of drums shallconform to 8. The flashing arrow panel shall mee? the requirements of Standard driveways. Three drums shellbe placed on each side ocross the | pisTance A B c w
table 1. Orum spacing (s) shalibe used for The merging taper, the Construction Drawing MT-35.10. closed lane af each infersection ond driveway. FT_(MEZERS) |-°'- “z-l
buffer area and for the first 1000 ft (300 micf ths work areg and MAJOR 500 500 500 =
at other hazardous locations as directed by the engineer. The 2. Type A Tlashing warning lights shown on the DW-134 and OW-i122 . Extfra advqnc_e warning §ign groups consisting of 0\!:'-[34, _ow—!22 STANDARD {150} (1501 sQ) w g
maximum drum spacing for the balance of the work area is to 1123) signs are required whenever a night lane closure is nacessary and OW-166 signs plus distance plates may be specified in The Q i
be two times the spacing (s)in Table II. A minimum of 5 drums pians or required to be erected at the direciion of the Engineer. | FREEWAY & | 2500 (7800 1800 4800 [ 1000 (30D L
shalibe used to close the shoulder. 0. Wwhen work is being performed in the lane adjacent to the median EXPRESSNAY g
on ¢ divided highway, OW-123 signs shallbe substituted for The 5. allmaterial and equipment shail be removed from the closure
- Cones having a minimum height of 28 inches (0.7 mimay be substituted for 0W-122 signs and OW-80D signs shall be substituted for the ow-goC and the work aree when no work is being dons.
drums for deyTime lane ¢losures. Provisions shalibe made to signs.
safely sTabilize the cones fo prevent them from blowing over. I6. The speed iimit chosen for design of tapers shailbe the normal TABLE II o
1f this cannet be achieved, drums shall be used. 1. If the consTruction operation requires the lone closure Tor more legal speed except where the legal speed limit is reduced due to o~
. . ) than one day then the existing conflicting pavement morkings and the construction and the subject lone closure is not the first active NS%REES’— MINTMUM ¢ MAXIMUM | prrer .
5 The advisory speed sign OW-143 shallbe used when specified in retlectors from the rcised pavement markers [RPMs) shallbe removed construction ares encountered by troffic within the project. Diarr | APER WS meie ] o 7o)
the plan. and the appropriate color work zone edge line shallbe applied MPHy | FT (m FT tm) FT tm)
aleng the Taper. Work zone edge lines which would conflict with 17, This drawing should be used on prejects with dropoffs less than (o))
- The distance plate OW-145A shoil indicate the distence fo the final traffic lanes shallbe removable 1740.06 type D tape unless 57in the work area. Projecis with dropoffs greater than 5“in the 30-40 [ 320 {98} 30 49 70 152) 1
beginning of The merging faper (L). Distances less Than one the area willbe resurfoced in the next work phase. After comple- work <rea should refer to MT-95.40C or MT-95.41 P_
mile may tie expressed in feet. The ploque may be omitted if exira tion of the work, pavement markings other thanm 740.06 type i 45-55 1660 (2001 40 (2) ]335 (02
advance sign groups ore not used. shollbe removed in accerdance with 641,10, The original markings o 15 lass tas: E
and raised pavement marker reflectors shallbe restered ot ne additicnal 60-85 1780 (23R)
L/

cost.
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O PN FLASHING A L SEE TABLE 1 FOR
SHOULDER o ARROW PRt PCB TAPER RATE SHOULDER
o < PANEL “ “==——SFE NOTE 16
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I: l: seaTo BUFFER | o
! B ! B | i [ B | C i M3L TAPER-L ) PCE TAPER WORK AREA [ m 5007 (150 m) |
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EXTRA ADVANGE WARNING .'DISTANCE TCO BEGINNING OF TAPER
ANCE WARNIN GN GROUP
[SEE NOTE i2) AS SPECIFIED IN THE PLANS -
mel2
GENERAL NOTES: i3 .
S5 =
The location of the merging Taper and the Advance Warning signs 9. The existing conflicting pavement markings and reflectors from the 16, A taper end section may be used in ploce of The impact attenuator = é ;=
shouid be adjusted to provide for adequate sight distance for raised pavement markers {RPMs ) shallbe removed and The appropriate at locations where the last full secvion of PCB can be extended = =
the existing verticaland horizontel roadway alignment. coler work zone edge line shallbe applied along the foper. Work zone outside of the clear zone Tor approoching troffic. See TABLE I
edge lines which would conflict with final fraffic lanes shallbe for clear zone widths.
. The spoacing between proposed signs should be adjusted te neot removable (7140.06 Type-i tape unless the area willbe resurfaced
cenflict with and to provide e minimum of 200 Tt (80 m clearonce to in The next work phase. After completion of the work, povement 17, This standerd drawing should be used in projects with Drop-0ffs in
existing signs. markings other than 740.06, Type Ishallbe removed in accerdance the work area that are 5%or greater.
with 841.18. The original markings and raised pavement marker reflactors
» The Taper length (L} and spacing (9) of drums shall conform te shallbe restored at no additional cost.
Table II. Drum spacing {s)shallbe used for the merging taper and TABLE 1 EGEND
the buffer arsa. A minimum of 5 drums shalibe used fo close 0. The OC-I0 signs may be omitted if they Tallwithin the iimits of T— —LEGEND
the shoulder. a construction project. MINIMUM DALMS 000000
- H i i DISTANCE A B c
The advisory speed sign OW-143 shallbe used when specified in I, Ow-134 SI?F\S‘ shall be prc‘)v.lded on enfrance ram}?s an.d/or side r.om?s FT tml PORTABLE COMCRETE
the plan. located within the work limits or the advence warning sign group. Within BARRIER  (PCR) I a—
the length of closurs, provision shallbe made to control traffic entering MAJCR 500 500 GO REMOVE EXISTING
. The distance plate OW-1454 shall indicate the distance o the frem m‘_rrirseclTung‘slTreeTs?and sr‘w:ways. T-Threedd:.m.ls shall be ploced STANDARD {150} 150y {50 MARKINGS
beginning of the merging taper {L). Distances iess than one geross fhe closed lane ai each nTersection and driveway. FREEwWAY & | 26CC 1800 1000 ATTENUATOR
mile may be d in Teef. Th i . R . e (780Gi (300) b i
mie J Srpressec in iee ¢ plaque may be omitfed I2. Exfra advance warning sign groups consisting of Ow-134, ow-122 EXPRESSWAY 1480 :
if extra advance sign groups gre not used. . . . . OPTIONAL
ond OW-186 signs plus distance pletes may be specified in the TREATMENT oDz
. . pkins or required fo be erected at the direction of the Enginesr. ’ N
. The Tflashing arrow panel shallmeet the requirements of Standard TABLE il
Construction Brawing MT-35.10. 3. The speed limit chosen for design of tepers shallbe the normai
N N . legal speed except where the legal speed limit is reduced dus to SPEED | MINIMUM MAXIMUM
- Type A Tlashing warning lights shown on the OW-i3¢ and OW-l22 the construction and the subjeet lne closure is not the first LIMIT | DRUM | SPACING (S) PCB BUFFER %g-?ﬁ ‘%_:?NE
(1231 signs ore required. active construction area encountersd by traffic within the project. iMPH) | TAPER (L1 oF DRums | TAPER | @ FT tm
. . . . . FT (m) FT (m) RATE FT im)
¥hen werk is being performed in The lane adjacent to the median 4. No equipment or material shalibe located other tham behind
on ¢ divided highway, O0w-123 signs shallbe substituted for The the PCR. 30-40 | 320 (98 30 {10y el 170 {152) 5 (5}
GW-122 signs and OW-60D signs shail be substituted Tor the Ow-60C
signs. 15. This standard drawing shall be used with standard drawing 45-55 1860 (zan | 40 (2 16 :¢ ;335 002 | 23 M
MT-101.70.
60-65 | T80 (2381 &0 U8 91 | 485 waBr] 30 )

CLOSING RIGHT OR LEFT LANE OF A MULTI-LANE
PORTABLE CONCRETE BARRIER

DIVIDED HIGHWAY WITH

OFFICE OF TRAFFIC
ENGINEERING
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JAM




La# N TTHE£0 T00T 60 THdy A8psony, - urgzoei - 607 IDDM.LE)M0ow]

AREA TLLUMINATION SHALL BE PROVIDED BY USING I50

WATT MINIMUM HIGH PRESSURE SORIUM LUMINAIRES OR
250 WATT MINIMUM MERCURY LUMINAIRES

SUPPORT POLE — -~
o MINIMUM MOUNTING HEIGHT 27" (8.2 m)
LUMINAIRE TO EXTEND TO AT LEAST
THE EDGE OF PAVEMENT. ON BRIDGE PROJECT CABLE
MAY ALS0 BE ROUTED UNDER
POWER IN BRIDGE IF PROPERLY SUPPORTED.
SHALL BE AN SEE DETALL *C*
INDIVIDUAL CIRCUIT
DIRECTLY FROM B2 b
POWER TRANSFORME 15 ¢4.6 m) MIN.
ALL 12713006 mm)
LENSES
4'¥47 (102 X 102 mm) $SQ. OR 4147 (114 mm) Bla.
/ NO. | TREATED YELLOW PINE OR
DOUGLAS FIR.
STEEL STRAP OR zJowo
BANDING (TYPICAL) (0.6 m TO 3.0 Q
2406 M TO 10713 m)
MINIMUM CLEARANCE
18 (5.5 m
(IF %ELE?RED) islg\}; r::ngIESN'i'M(.SZAﬁ;JE REFER TO MT-95.40
FOR CLEAR ZONE TABLE
\\lf_ AT CENTERLINE
30 AMP DISCONNECT ] | CONTROLLER
SWITCH SEE DETAIL "A- o3| CABINET
=X
5 (1.5 m NOMINAL
NO. 4 GROUND WIRE ——“”’ 1) Pt o
L
/ | ‘
66" (2.0 m MIN. - i
' ] Ll LDCATE POLES BEHIND
L. SHOU n : Le
o THOULDER LB LDER || DITCH weERE POSSIBLE
O
i I EXISTING GUARDRAIL w o 567 (Lim I
]/_'\[LGROUND ROD Sz i -
1 Pt L il
i Pl
] [
-0 - — - - —— O
17 (38 mm) CONDUIT INTERVAL 1 2 3 p z c
WE ATHERPROOF .
" CONNECTOR ‘ —_—
D/ S = = =i F-
METER BASE e =4
UF REQUIRED) — I —
D\' f} WEATHERPROOF USING A PRETIMED CONTROL
[71 === conneCTOR Sh - — - — . O—n oR
| 2154 simeLE PoLE ALL RED ALL RED
g CIRCUIT BREAKERS gie BT |eec |pey  |gsc (897 |BaG B4y
o | DISCONNECT SWITCH CABLES WITH REACH OF PEDESTRIANS | | = H = {
ENCLOSURE SHALL BE PLACED IN CONDUIT. CABLE s T e St s BN —
ALTERNATE CABLE ROUTING RUNS WITHOUT CONUIT SHALL BE
L —RLIGHTING CIRCUIT SUPPORTED AT 10°13.0 m) INTERVALS. WHEN CALLED FOR IN THE PLANS, #72 GREEN
S
DAL CIRCUIT AND 4 GREEN SHALL BE ACTUATED BY
L DETAIL “C° DETECTORS AT APPROACH TO THE WORK ZOME.
- P1& P3 ARE DUMMY PHASES TO TIME ALL

TD GRCUND ROD

DETAIL “A~

RED INTERVAL.
ONE.

USING A 4 PHASE ACTUATEDR CONTROL

DETAIL ~B~”
SIGNAL PHASING

TIMING INITIALIZES ON PHASE

04-19-02

DETAILS FOR SIGNALIZED CLOSING 1 LANE
OF A 2 LANE HIGHWAY SIDE MOUNTED

OFFICE OF TRAFFIC
ENGINEERING

~ MT-96.20
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AREA ILLUMINATION SHALL BE PROVIDED BY USING 158
WATT MINIMUM HIGH PRESSURE S0DIUM LUMINAIRES OR
250 WATT MINIMUM MERCURY LUMINAIRES

SUPPORT POLE
MINIMUM MOUNTING HEIGHT 27' (8.2 m) l\
LUMINAIRE TG EXTEND TO AT LEAST
THE EDGE OF PAVEMENT. ON BRIDGE PROJECT CABLE
MAY ALSO BE ROUTED UNDER
POWER IN BRIDGE IF PROPERLY SUPPDRTED.
SHelL BE AN SEE DETAIL “C~
INDIVIDUAL CIRCUIT 77
DIRECTLY FROM ] | b w (]
POWER TRANSFORME ! ALL 1274300 mm) =z L
[l -® ! (:) LENSES -
o 33
i - D
i
C - @ - g
- I
STEEL STRAP OR .
BANDING (TYPICAL) -2-&5—: mj i S
8" (4.4 m) MIN. Z 0
T bl | a <
|
w
x or
I =l [
I O w
4 f
I | a -
' : 67 (4.9 m) MIN. REFER TO MT-95.40 w ?
! CLERANCE FOR CLEAR ZONE TABLE N o
METER : —
(IF REQUIRED) / | :tl ;
30 AMP DISCONNECT __\1[ . %DERETLLER : ZT
apu ABIN
SWITCH SEE DETAIL “A f I g o
| ——
57 (1.5 m) NOMINAL i i @ xr
NO. 4 GROUND WIRE "’Hff’: l A m CL ou
/ M i O =
6'6* (2,0 m) MIN. ! R ¢
1 Py ol
1 1 E £S BE:
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—~=—11/27 (38 mm) CONDUIT
/2 INTERVAL | 2 3 4 5 & e
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METER BASE —e [~ e
fIF REQUIRED) — B — -
L WEATHERPROOF USING A PRETIMED CONTROL ww
[ [ =="connECTOR [~ O—m = oz
2-15A SINGLE POLE ALL RED ALL RED w3
CABLES WITHIN REACH OF PEDESTRIANS =
Lb,/CIRCUIT BREAKERS &SI—IALL BE PLACED IN CONDUIT. CABLE 76 By |eze (e2vy  gse  1E3Y  [@ac [@4Y S
o DISCONNECT SWITCH RUNS WITHOUT CONDUIT SHALL BE *—_ i__ |_ —  — ——| = 15
= NCLOSURE SUPPORTED AT 107 (3.0 m) INTERVALS. I S - | | — g
ALTERNATE CABLE ROUTING
L =3 LIGHTING CIRCUIT WHEN CALLED FOR IN THE PLANS, 22 GREEN
| . AND @4 GREEN SHALL BE ACTUATED BY
3 SIGNAL CIRCUIT DETAIL “C* DETECTORS AT APPROACH TG THE WORK ZONE. -
_
— Z15% B3 ARE DUMMY PHASES TO TIME ALL N
10 GROUND ROD RED INTERVAL. TIMING [NITIALIZES ON PHASE °
ONE. w0
DETAIL “a~ USING A 4 PHASE ACTUATED CONTROL ?
DETAIL “ B~ a
SIGNAL PHASING -
!/l
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4-20-01

CLOSING 1 LANE OF A 2 LANE HIGHWAY

APPROACH SPLICE SPLICE g4 LOOP DETECTOR
DETECTOR / ?}PPROACH / prod
ETECTOR
RED RED
@ @
YELLOW - - . YELLOW
m . £ RED ool m
" N BLACK CONTROLLER HOUSING BLACK
GREEN GREEN oo e
U 00 WHITE CONTROLLER U
rw DETECTOR WHITE oo
L INPUTS
o 4 . __—— DET.UMIT -
GREEN b 07 GREEN
/‘\ SIGNAL HEAD 62 1O O DET. UNIT SIGNAL HEAD m
@ TERMINAL BLOCK ngigtﬁipﬁw SEE NOTE TERMINAL BLOCK O
FIELD CONNECTION
TERMINAL BLOCK
TYPICAL SIGNAL HEAD 1 CREEN TYPICAL SIGNAL HEAD
24 YELLDW =0 £
i RED o0y old]o —- SEE NOTE 2
O o1l Q
O QO
&2 GREEN 556
) A2 YELLOW
CABLE SHALL BE RUN INTQO SIGNAL HEAD AND CONNECTIONS ARE o2 RED gig;
TO BE MADE AT TERMINAL BLOCKS. ]
/[/t J e
R o R AT
N
AC-
L!_!'é"m"lo
i
LOOP DETECTOR LEAD-IN CABLE e J srouno I LOOP DETECTOR LEAD-IN CABLE
£2 RED i #4  CREEN
SIGNAL. CABLE ,g; ;;l&iw (BLACK} X ﬁ ;EIL)LOW {BLACK: SIGNAL CABLE
AC - (WHITE) AC - (WHITE)

GENERAL NOTES:

. Detection may be loop, magnetometer, sonic or infra-red but shallbe chosen, instaofied
and operated o provide dependable cccurate detection on eech opproach without false
calls resulfing from other troffic. Cabling shown s for Joop defectors. However,
suitable cable Types, as recommended by the manufacturers shalibe used Tor other
detectors.

. Lightning protection, as required in 733.04 shallbe provided for solid
sTate elecTronic controliers and detecTors.

. Signaicable shailbe S/c No. 14 AWG as specified in 732.9. All electrical connections
to be made ot terminal blocks using lock fork terminals. Splices in signal cable
should be avoided but if necessary splice kits shalibe used. all connections at
splice points shalibe soldered,

. Signal Timing settings shallbe as shewn in the plans or provided to the
Contractor by the Engineer prior To implementation of signalcontrol. The
Contractor sholl pericdically monitor the signal operation to determine
failure or inefficient operation.

all equipment Tailures including Timing mechaonisms and detectors shalibe
reported fo the fnmgineer and fully repaired by the Confrector s soon os
possible, but in ro case lenger Than 8 hours following notification of the

TYPICAL SIGNAL HEAD HOOK-UP

Controctor by the Engineer. All failures resulting in unsafe operatfions of
the signal(i.e., signalor tamp Tallure, short-timing of yeliow or cllred
intervals, mis-aimed signals, conflictiong displays) shailresult in The Controctor using
z-way radios To control traffic through the work area until the signalis
fully repaired. Failures shallinclude situations caused by traffic accidents,
acts of God or ony other cause whether under The confrolef the Contractor
or net.

1T the Engineer determines that the signcloperation, although in accordance
with the plans and previous orders, is not providing acceptable sofe and
efficient movement of traffic, the Engineer shall order that approprinte changes
such as timing alteraticns, signal or detector relocations, et¢. be made to
remedy the situction, at no additienai cost to The State. Timing changes and
signai relocations shallbe implemented within four hours, detector relocations
and changes within 24 hours. Failure To make required changes within These Time
limits shali resulf in the assessment of liquidated damages of $10.00 per
calendar day wntil The changes are completed.

ofFfFice oF TRAFFIC | ACTUATED-WIRING DIAGRAM FOR SIGNALIZED
ENGINEERING

~ MT-96.26
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FLAGGER USING STOP/SLOW PADDLE

SAME AS OPPOSITE APPROACH

04-19-02
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GENERAL NOTES:

. The lecation of The Advance Worning signs should be adjusted

to provide for odequate sight distance for The existing vertical
and horizental roadway alignment. The distances shown are
minimums .

. Flaggers, one for eoch direction shallbe used to control

troffic continucusly for as long as a one lane operation
is in effect. The Tloggers shallbe able To communicate with
each oTher at ali times.

. Drums shalibe spaced gt 50’15 m)center to center aiong the closure,

Drums on the advance taper shallbe spaced ot 10°(3 m)center
To cenfer. Cones hoving @ minimum height of 28710.7 m may be sub-
stituted for drums for daytime lane closures. Provisions shall
be made o stabilize the cones to prevent them from blowing over,

. Severai small work arecs close together shaliba combined

inte one work zone. However, the closure shall not be more
than 2000° 1610 m) long unless approved by The Engineer, The
minimum length betwean closures shallbe 2000 (610 m). Only one side of
the reod shallbe closed in any one work zone.

. The protection vehicle shewn ot the beginning of The work

areg shallbe in place and unoccupied whenever workers
are in the work area. This protection vehicle shailbe
removed frem the pavement when workers are not in the work
area. OTher protective devices such as truck mounted aitenuater
may be used. The vehicle shallbe equipped with a 360° retation
or Tlashing amber beacon clearly visible a minimum of on quarter
mile {40C mi.

| T |

(SEE NOTE 4)

6. The Type A Tlashing warning lights shown on The O¥-134 and the
Ow-12¢ signs are required whenever a night lane closure is
necessary.

7. AadequaTe arec ilumination of each Tlagger station shallbe
provided at night by using 50 wett minimum high pressure
sodium luminaires or 250 watt minimum mercury luminaires.
Lumincires shallbe located adjacent to one flagger stotion
for each direction of traffic as shown cbove. The mounting
height for fumincires shalibe o minimum of 27 (8.2 m) above the
pavement and mounted on o support of adequate strength to
provide a satisfactory installation. The overhesd conducter

LENGTH OF CLOSURE 2000 FEET {6i0 m) MAXIMUM ———— st

clearance shallbe a minimum of B (5.5 m) above The poavement.

The luminaire arm shallbe of sufficient length To extend to MINIMUM
the edge of the pavement. Poles shallbe erected q minimum of 66" DISTANCE A B c
iz.lm behind face of guordrailwhere existing, or 12713.6 m!from the edge FT _{m
of pavemen?, where possible locate the luminaires behind ditch. Lighting LRBAN 200 160) | 200 60) | 170 5O
matericl shall comply with specification 7I3. (240 MPH
RBAN ] 350 1051 | 350 (105|335 (100)
8. within The length of closure, provision shallbe made *o control —
50C (1583 500 (1503 (338 {100)

traffic entering from infersecting streets and major drives as RURAL

necessary to prevent wrong way movements and To keep vehicles
off of new pavement not ready fer traffic. The method of
contrel shallbe subject To the apprevalef the Engineer,

9. 36 inch (300 mm) warning sign sizes may be used when the legal speed
limit is 40 mph or less.

8k-01-00

140N CYOY

(%3

HIGHWAY STATIONARY OPERATION

offFice oF TRaFFic | FLAGGERS CLOSING 1 LANE OF A 2 LANE
ENGINEERING

~| MT-97.10
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[x50/ /——See MARKINGS Note | 502 Hinge Bars ”\
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Midland, VA 22728, (540) 439-89!/ or (800) 547-4045.

) X501
Y- | ' i
: %~ [19] dia.
~ i+—i_+__i*—_*l +—““'_l&“““"“f"’(“‘““{}“ l—l_——ti Hinge Bar (Typ.) o
3 I | | ] | e
0 P NI, U SN [ — | A - -0 1 T T QO
¢ — O EEEE s — ot JPeB-RNXIS0TI + + — — S E = By — N
Y PTTT T N I 1 T T T1H ¥
e e e i N L
| N x50 Y30/ (Typ.) > | )
l.,_ I 7%~ rez; | 7" (227 | e 22 L50]
B == PLAN A Ll B rzzr PLAN
See Sheef 2 See Sheet 2
B 10°-0” (30501 minimum, 20°-07 [6100] maximum
6”7_[/501 6”Tf/501 2" [50] clear I ©
47 [100] P Spacing Varies to I’-77 [483] max. o tP o | 47 (1007 / — §
(4 spaces at 197 [483] for 10’ [30501], | (2) X501 W u?
Sle 3 " 6 spcs. @ 16,77 [423] for 122 [36501, or | y D~ = g8
BIS [o | /I spes. @ 17.8” [4521 for 20° (61007 | NS Qs IR o 5 Q
I A N I 37 [75] 2
& il B NS radius X502 e ey
& | 1 e Sttt el St it ks mln R A & N s34
! - X ~S o
g L=l | N\ys0/ | | ==k =l : - S b
HIE R e dors A IED T T g - —- iy S T
f — > -
I I T et LA e (O TR X5 T | = 8 e -7 SB s
B LSl S v ayes TR | Sl 1 oK 2532
IHEENL 4 ! | I I N N #-0” [1220] NS 38s
_ i [ | © FE; : o p
~!<___C‘E=H:g_‘-zf =% (2) XSIO/ | _L Uyl ] - N 2 Lifting Slot permitted NS ol e 27 501 <
oS Nede=t——— - ——d——— L _ = FHTT R o 10°-0” (30507 4" (1007 ;E{g
o l [ 1 ! = | NS
| —= — T . c Q'U>
[ e R ’ o=
| BN (2) X501 ~E Sht. 272 €Sy
2” L5070 | 2/-10” [865] min. | |27 [50] The Tapered End section is not a crashworthy terminal u
3'-0” [9/5] min. 4'-0” [12201] _ 3°-0” [915] min, _| ‘ and should not be used on the approach end of ftemporary
“T Drainage and Lifting Slof, ' o : barrier uniess it is fully located beyond the clear Zzone. a
centered along length ) E
. ; t
ELEVATION ELEVATION S |3 <
1
X ; © S o
32”7 [8/3-mm] BARRIER SECTION , 32% [8/3] TAPERED END KN
Qls &~
Wl W
NOTES s |E «
< v ©
, Q Iz =
GENERAL* See CMS 622 for additional information. glgGE Af’I,D”REINf())‘QCING ?ARS' fTho %“ [191 hinge may be ASTM A-36. SV 8
ebars shall mee e requirements of CMS 509. Black steel I's permltted. ¥ %
PORTABLE CONCRETE BARRIER (PCBJ):* PCB, as shown, shall not be 7 p < N w
used on bridge deck edges.- PCB, Bridge Mounted, shall be used at HANDLING DEVICES® Such devices may be used in lieu of the Iifting siot for z |9
such locations in accordance with Struectural Englneering’s Standard moving the barrier. They may be of any design sufficient to safely handle e @
Drawing PCB-91 [PCB-9IM]. the weight of the section being lifted. No handling devices shall profrude ‘G a ::
. from the surface of the barrier when in place. o | a
CONNECTING HARDWARE® Bolits, washers and hex nuts shall be galvanized ) » |2 3
after fabrication per CMS 711.02 and shall meet the requirements of MARKINGS® All barrier segments shall be marked on the top, gs shown, where 215 a
CMS 711.09 except that the Rotational Capacity test specified in XX indicates the year cast. These markings shall be permanently impressed w =
ASTM A 325 shall be waived. in flze bgrr/er using a minimum of 27 [50] high lettering. The tapered end o« |v &'
In ilieu of the pin and loop connections detailed on this Standard section is not required fo be marked. . N » M
Construction Drawing, barrier sections with “J-J Hooks” end connections Egch segment, including the tapered end section, shall have on its top, a =
may be utilized. unique identification as fo its monufacrurer. And somewhere on the barrier, ;
Transition barrier sections with pin and loop connections on one end the day and the month that the barrier was manufactured. =3
and “J-J Hooks” on the other shall be used to connect runs of “J-J . T | N
Hooks” barrier to other permitted barrier types. The heights of the REFLECTORIZATION® Barrier reflectors shall be installed in accordance QY w
transition sections shall be the same as thé barrier runs being connected. with Traffie Engineering Standard Drawing MT-95.82, when specified vz &
“J-J Hooks” is a trademark of Easi-Set Industries, P.0. Box 300, in the plans. 3 2 o«
b~
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Typical Barrier Reflector location, 27 517 27 517 S |
i~ when specified in the plans. ™ r‘ ’1 - : : ¢ 2 [64] 2 E
“ [64] dig. !
< 6" [152] 77 [178] 67 []52] L, 67 [I52] l ‘ ' =
3 I i 502 j <
N ! = &
‘ X N ] / Y < 3
| £ | 4 ~ :
: w N ;‘:
N - L 77 [178] 3 R N
& (o] ~—
« : - ; et
"’?7 N Hinge , M 2
o Ry | 3
< | ! ~ 2" [64] dia.
& N { | S’) Y QN .
m \\“‘ 1 L
t) N ; x‘: 2V2” [64] dra. I ‘ l5// [1251
010 '
) ~ | Y30/
‘ ' BENDING DIAGRAM
~ ! ~ ! ~ : &
2 P © . 3 ., REINFORCING BAR LIST § <
3 67 1 6”0 ~ 4 . 1 ~ 47 [100J g9
. 150711507 R 7007 R Bar Quantlty per typ. length " W
3 ~ o , 10 . ’ 2 .
B , 24 6101 | " 24" _[610] h | 247 (6107 | Mark| Bar | Length |Shape| s0o) | 55001 (5907 5 Q
#5 9/_4// D g 0
X501 str. |5 2en
Vertical edges on Lifting Slot may [#/6M1) 028507 gfg%
be battered. Depth 2”:Y,” [50261]. -4 I — 837%
) SECTION C-C BARRIER £34503 | 5™ 5 L
SECTION A-A VIEW B-B Tapered End Section 9 Lo | 5 e38¢
See Sheet I. See Sheet I. See Sheet [, [58501 ‘g§§§
#3 51_5/[ ES
Y301\ wiomil fl6507 | BENt 1 3 18 38
B 2'-2” [660] Typ. 13" [44] max. gap (Open Joint) 5 9 -6 m
aln TAPERED | X591 %15 7|c29007 | °T7 | 2 20
47 11001 END %5 | 9-8 |1 N
X502\ r4/6543|29507 | 7' ! s Qus
67 . 6" p )
_ Ti50010/5071¢6/50 %~ [19] dia. Hinge Bar gga
X50] — X501 W
- N =
— ' - — Ye" (6] 1%” [44]
o 2 o = = =S . = = === = min. gap max. gap -, . Q
Y301 (Typ.) F=I==9==5 ET === L —— Y30/ (Typ.)
;\\su s e S || r | : | MR-
B e [ | | SRR
¢ — I e e 3/ , 3/ . N a
: =i =ix %” [19] dia. %~ [19] dia. 3
o (VA TITITTE D, Lo AR 1
Al Sy e A / iy N 4 N4 N
/ = = == = e TNES = .y = = & Q| =~
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S| . w w NN AN \ < |5
mld T Uy |—U I : L s | TR A 8——J[" X - ) ' QS §
m - 17” b 7” 0
5\1’\ i = il = I 7, (2) X501 W\°”"/ N Yy £32] o e 321 di /[/9225130;7?;{;% /(;rrj/z YO
-~ — 5 —_ 4 dia. High 4 /a, , @ 0 N
\\\ ”______ I | “Q___ ____ffr/ T == "*—E‘u:':"l':’!':“ﬂlzi /_ %~ [19] Strength Bolt [— High Strength and end corners. § ] 5
— “SE =D SRS o) T N J/f A e Bolt [B Permissivie 107 [250] & |& D
r_—__—z./'T_T_ = :{}.E§=F = = = =4 &%:ﬁ—_— = gf= == . %” [197 5;7” radivs. LLU) 2 I~
X < [3] Prermissivle 1”7 [25] 3 E:: g
CLOSED JOINT OPEN JOINT radivs. il N
17 [32] dia. High Strength Bolt « 2§
(2) X501/ with Plate Washers (2) and High Barriers shall initially be placed Barrier joints shall be o )
Strength Heovy Hex Nut. close fogether so that Bolts can fully open before the Nut 2
be easily inserted through Hinge ' is tightened onto Bolt. E -——-J
Bar loop. 5(: e N
Q Jw o
DETAIL AT HINGED CONNECTION a ¥
| | JOINT CONNECTION DETAILS e
b~
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(4 -0 TRANSITION

LEGEND: N.5. -~ NEAR SIDE DESIGH
F.S. = FAR SIDE BRIDGES” ADGFTED
MANUAL .

SPECIFICATIONS:

SEECTFICATIONS FOR  HIGHWAY

“STANGARD
£, AND THE QDGT BRIDGE DESIGN

BY  AASHTD,

159

[
=
Q-
L
£
- L u Z
.- R e DESIGN DATA:= ES g
19’ - g6 A8 CONCRETE - COMPRESSIVE STRENGTH 4500 PS). §uwi
REINFORCING STEEL - MINIMUM YIELD STRENGTH - 60,000 PS!. B
A T
vl H = oo
=3 i C ' CEODF CONTROL JO{NTS FOR CONCRETE PARAPETS: SAWCUT IY" DEEP CONTROL v
: i i i i JOINTS  ALONG THE PERIMETER OF THE PARAPET AS SOON AS THE SAW 2
T uF CAN BE QPERATED WITHOUT CAMAGING THE CONCRETE. =
_Ti ©
= I %Il : " 1 SANCUT USE AN EDGE GUIDE, FENCE OR JiG TG ENSURE THAT THE CUT JOINT IS
! ; hE > 1 1 ; . ) . mgﬁyg-y"f STRAIGHT, TRUE AND ALIGNED ON 4LL FACES OF THE PARAPET, THE
- T - H PESF” i : : - : JOTNT WIDTH SHALL BE THE WIDTH OF THE SAW BLADE, A NOMINAL WIDTH
I B leL D E i F = 1
ﬁ <" . i le= le= le— FACE OF CURD & <" A OF G 1NCH.
25 TR TOE OF PARAPET FACE OF GUARDRATL & o ' o
= l I PLACE  CONTRGL  JOINTS AT A MINIWMUNM OF 6° -G AND A MAX[MUM OF
= g F o [ APPROACH SLAB <= f07-07 CENTERS. 3
Py . | =
a P [RR-
@y . | SEAL THE FERIMETER OF THE CONTRGL JOIHT TO A MINIMUM DEPTH OF EC_ o
! - [\/ f\[ ONE INCH WITH A POLYURETHANE OR PLLYWMERIC MATERTAL CONFORMING g iy E
Y TO ASTW €920, TYPE S. LEAVE THE SOTTCH ONE-HALF INCH OF BOTH THE |& : |
FACE OF BACKWALL DETAIL A INSIDE AND QUTSIDE FACES OF THE PARAPET UNSEALED TO ALLOW ANY | % ©
S WATER WHICH MAY ENTER THE JOINT TO ESCAPE. E
PART PLAN AT ABUTMENT fSection fffrough sawcul}
Sewout Ferimerer - 77-67 FOR BRIDGE TERMINAL ASSEMGLY SEC STANDARD CONSTRUCTION DRAWING |5
GR-J. 1 AND GR-3.2. .
=
SawcuT ree! j0 -0 Zio6e L 1-67 ¢
! (See Defgil A} : | &3S
: fooo. rser _-0f  2-YBO3- 10 SPA. @ -0 - 0707 L 4 SPA. & [17 .| 47 SR
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cX6__ K6 - s
y . . o 3
A, =
—- N 2-x561— - — |
T——— =1 || b
> X502 N.5. °
Bye-X5__ ¥5035 £.5. 77T £ 2 . 5 oy
yd =~ il Volume of 14 -0" transiiion section (s /.89 yd ;-
<= ; 2-X501-—, 5
i — - REINFORCING BAR LIST
B ;" . D’;~r A .2 L8 LA .2 N HARK LENGTH SHP. || MARK | LENGTH SHP.
T T T e Tt T LY X501 10 -0” | sTR. || a6y 757 BT.
Y60! M. S, &7 X502 5 5" a7.
Y604 F.S. 2 X505 XEQ3 5 =67 str. || rs01 | a2 -p” | BT. N
Y602 1 5 -1 BT. g
SEE APPROPRIATE B ¥5__ @ $TR [v603 | & -4 | TR, 1EE D
EXPANSION JOINT ™. — Y604 Hell a7. * <
STANDARD BRIDGE /\/ X6__ E STR. || 7665 | & -11”7 | 57R. &
DRAWING BOX BEAM REINFORCING DETAIL Y606 | C-D+2° -0 | BT, 2.,| 8
SECT/ON A-A (Composite Deck/ @ - SEE PROJECT PLANS R 2 g
T Y
VERTICAL BARS SHALL BE SPACED AT i° -0 MAXIMUM. =4 P
(See Project Plans) EINY N
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LA =@ ABUTMENT BEARINGS SHOULDER BREAK— .
1 F | "
POINT [ INE : § ABUTHENT BEARINGS
& 10 f’—6" X i
APPROACH SLAZ SEAT T i i :
‘ = 1 PEJF
1 L. (TYP.)
o . 1
APPROACH SLAE l \ ] — FACE OF y ! _
| | | I/ ABUTHERT / 6% APPROACH
‘ ; SLAB SEAT
| | @ Face of / / ) ‘
! ~FACE OF APPROACH RAILING E APPROACH ——~—- ! o
‘ & T0E oF curs | | TOE OF DEFLECTOR Parene & , e
1 PEJE- | [ PARAPET -~ TOE OF cura/ TOE OF DEFLECTOR FPARAPET..
/ : AN i 4 ay
— ‘ * ‘
- SHOULDER BREAK f
| e -
- I | ‘ POINT L/NE " FACE OF ABUTMENT
oy v S > — - :
SHOULDER BREAK - -7 - i . ~0" TRANSIT/ION | NEQOPRENE i 4° -0 PARAPET TRANSITION - B
POINT i INE < ‘ ~| sweeTING
2 L 2l | (TYR. )
S A ’ _
; T Ef PEJF
, [ s pEJF ‘ (TYe. )
HEDPRENE — PART PIAN AT ABUTMENT
SHEETING APPROACH RAILING SKEWED STRUCTURE WITH DEFLECTOR
NOT SHOWN PARAFPET TYPE RAILING
{ER-] SHOWN, SBR-1-59 SHALL BE S/MILAR)
PART PLAN AT ABUTMENT
SQUARE STRUCTURE WITH DEFLECTOR /(
PARAPET TYPE RATLING ‘
{BR-1 SHOWN, SBR-1-99 SHAL{ BE SIMILAR/
C\\'T
A
q
MIN. 3% CLEARANCE
CONSTRUCT IO CONSTRUCTIGN e 2% PEUF BETWEEN NEQPRENE AND
W rew JOINT FINISHEG GROUND L INE
JOINT N . I 7 L
. ‘L— — TOP OF WINGWALL

APPROACH SiAB— ..

CURE

APFROACH SLAB

PORQUS BACKFILL —-.
WITH FILTER FABRIC

q} FOR BEARING RETAINER REQUIRE-
MENTS SEE SHEET & /7 7

$ TOP OF SLOPE: (0K SUPERELEVATED
STRUCTURES, A LATERALLY SLOPING
“TOP QF SLOPE” MAY BE USED TO
AVOiD  EXCESSIVELY LONG WING

WALL LENGTHS.

B SEE ROADWAY TYPICAL SECTION.
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ABQUT JOINTS

o= CONST. JT.

.-\_\g o 7 ot |/

T T
EXPANDED POLYSTYRENE FILLER OF REMOVABLE
FORMS SHALL BE USED IN FORMING TO PROVIDE
THE CLEARANCE REQUIRED BETWEEN THE ABUT-
MENT AND SUFPERSTRUCTURE AND SHALL BE IN-
CLUDED WiTH THE SUPERSTRUCTURE CONCRETE
FOR PAYMENT

SECTION A-A

® SEE PROJECT PLANS FOR ADDITIONAL NEOPRENE
SHEETING PLACEMENT REQUIREMENTS
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SHOULDER BREAK ——. :
POINT LINE AN I,A, ) A € ABUTMENT BEARINGS
D€ ABUTMENT BEARINGS
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NEOPRENE - x_&| | o i ; / ; [ FACE oF R
SHEET NG 7 i | ‘ " i NEGPRENE ; / ABUTHENT o
_BiC | | FACE OF BRIDGE RAILJNG ! =& p , EDGE OF DECK & FACE'
FACE OF APPRUOACH RAILING ‘ ; ; [ SHEETING (TYP.) [ OF BRIDGE RAILING
A = | | ! 4 : 4 FACE OF APPROACH
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_ ﬁ"‘”‘f L i | FOGE oF | P9
- EDGE OF DECK APPROACH SLAB (TYP.) o
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FOINT LINE ~ POJNT L INE , Crra ) ==
N‘ i : -
2: 1 p .
. p-- = ; —
K o /
8:C v : ~
| e APPROACH
1 | | : SLAB
L2 |
PART PLAN AT ABUTMENT
PART PILAN AT ABUTMENT SKEWED STRUCTURE WITH TWIN
SQUARE STRUCTURE WiTH TWIN STEEL TUBE BRIDGE RAILING
STEEL TUBE BRIDGE RAILING
i
. - :
‘ I
T — T TOP OF WiNGWALL
I [
[ ] ::3 / SECTION B-8B
o CONSTRUCTION “
. ‘ JOINT
RN PRV | I | = T
— __1f___\\\47 5 / * * .
=3 K’ - _77
agggo ¢ BEARINGSP 1 @ S R | POROUS BACKFILL
I‘ NEOPRENE = ~orive L N
. . FASTENERS - :
“ﬁ%@ﬂ} 61 RNy SEE STAWDARD BRIDGE DRAWING TST-1-99
{ _ m+g,44, . _4L44,44, _ FOR BRIDGE TERMINAL ASSEMBLIES.
POROUS BACKFILL ,fu”'"{ sexs] § ¢ L o
WITH FliTER FABRIC | o [ - T0P OF SLOPE BRIDGE SEAT ——-. . H SEE SHEET |i 7 70 FOR ADDITIONAL DETAILS
lﬂy-“ i : 1 AND NOTES.
e o =
NEQPRENE SHEETING -7 “ = £ \ * .

db FOR BEARING RETAINER REQUIRE-
MENTS SEE SHEET 8777 .

O TOP OF SLOPE: ON SUPERELEVATED
STRUCTURES, A LATERALLY SLOPING
“TOP OF SLOPE" MAY BE USED TO
AVOID  EXCESSIVELY LONG  WING
WALL LENGTHS.

" SEE ROADWAY TYPICAL SECTION.
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EXPANDED POLYSTYRENE FILLER UR REMOVABLE
FORMS SHALL BE USED IN FORMING TO PROVIDE
THE CLEARANCE REQUIRED BETWEEN THE ABUT-
MENT AND SUPERSTRUCTURE AND SHALL BE [N-
CLUDED WITH THE SUPERSTRUCTURE CONCRETE
FOR PAYMENT

JOINT

SECTION C-C

‘;banEOPRENE SHEETING (TYP. ),
3 -0” WIDE, CENTERED ABOUT
JOINTS
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SHEETING PLACEMENT FREQUIREMENTS
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BRIDGE ROADWAY WiDTH

e B PERFORATED,
e CORRUGATED, PLASTIC

PIRPE 1707,.33, TrPL 5P)

4507 SERES BAR ‘D' g
LAP AS08 BARS :
A511 AND 4512 APPROACH SLAB SEAT &
_ g 1 L0 o / > T
2-4506 —._ 2T e sen / ConsTRUCTION OINT
2-4508 —., BETWEEN BEAMS MAX. |/ .
5 >
] —
£-4505 @ . L4 as0z ?L==="I’—L W
CRUSHED AGGREGATE- 17 -67 SFPA. MAX. T 3511 AND 7 53
SLOPE PROTECTION, - 4512 3
60,06, AT THE END X [N
, , Z-AB0E =
OF DRAINAGE PiPE SCONST ST x §
(1= P, f 7 :
o vee ‘ L 4-AB0Z g 3
I =T # D tn
— i e i S W i R e W W K
R
E | 4509 aup -~} 4-4803 )
- A | 28502
A5 O . ) N
L o __ 1 __ W
| ] 1 < 4 5
s | __4-a501 2
(MIN.) P : - 8-A501 - =
T A509 -
6" NON-PERFORATED,” fryec s _ —4-4801
CORRUGATED, PLASTIC =~ I—H- 1! ]_H ] - W 1
PIFE (707.33, TYPE §) ] i l l i I I i E
U A ity Ip] H LNV
LIMIT OF © ’ «d
BOROUS BACKFiLL & [ & _As08 & , 205 4D 4510
PERFORATED PIPE 4= 4502 EGUALL As . ]

it el
SPA. B 17 -6"

& 157 spaciiE

MAX .
MAX .
PART EFLEVATION
~——  BEARING
BRIDGE LiMIT
512 = D8OV
. an e APPROACH SLAB
CONCRETE DECK - FIEAR e
3L 48 N Vs
< P
ﬁ— ¥ POROUS BACKFILL WITH
ABOZ THRU CONST. ST N T T FILTER FABRIC, 2' -0 WiDE
2« @ HOLES T )
TN STRUCTURAL | ASE
STEEL - NEOPRENE SHEETING
EXPANDED POLYSTYRENE FILLER
~ OF REMOVABLE FORMS.
ABO3
T g PERFORATED,
LABIO CORRUGATED, PLASTIC
PIFE (707.33, TYPE SFJ
A509
e CONSTRUCTION JOINT (TYP.}
]
—AB0 !
§ PILES W/WEB FPERFPENDICUL AR

6 -G~

SECTION D-D

tON PILES)

! T § BEARING

BETWEEN FILES

(Typ.)

NOTE:

© € BEARING
BRIDGE LIMIT -— | o~
I A A
P BT DED
ASZ g i ICLEAR APPROACH 51 A8
CONCRETE DECK —. FLEAR | o ‘ '
SLAB KN : S b S F
| LN :
zﬁ\fj ﬁi'=|==- _ POROUS BACKFILL WITH
ABDE THRU ot f I FILTER FABRIC
s g mores Tl CONST.JT. : B ea%%i\??g N
2 27 =073 A5

[ STRUCTURAL |

STEEL

REINFORCING STEEL SHOWN TS MINIWUM. DESIGNER

SHALL PROVIDE THE REINFORCEMENT
THE INDIVIOUAL STRUCTURE
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e 2B
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1" W
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o & ABUTHMENT BEARINGS

NOT £+

RE[NFORCING STEEL SHOWN 15 MINIMUM,
DESIGNER SHALL FPROVIDE THE REJNFORCEM
REQUIRED FOR THE INDIVIDUAL STRUCTURE

ENT

GRIDGE ROADWAY W/OTH

- L.
D:

_ASII AND ABTZ2

/ /
! ] ; @ /“-6" SPA.
SUPERSTRUCTURE E ] SBETWEEN BEAMS MAX
/ / — 4-A802
24 PEJF -
H ! 1 - _ b
[ G — i , w0 construcTIon
; f— FACE OF ' T 7 JOINT
e If ABUTMENT 2505 - — J
; 2-A808 —1 ’
) CRUSHED AGGREGATE - M ST ARD PN
{ \ R
6% PERFORATED, - A gﬁ.ﬂgﬁmg;@;ﬁ@gm \ CONSTRUCTION -~ ~ ey A5 18 3
. CORRUGATED, PLASTIC I <06, / JOINT g PRV . EXPANDED POLYSTYRENE
{ PIPE (707.33, TYPE $P cd { OF DRAINAGE PIPE k A5G4 - S ‘ T . FILLER OR REMOVABLE
! fir-0r DEERT. AN == ——n 7 FoRMS (TYP.)
! Y '* " LY ‘!EI R e D A O R T A N T
! W 1E < g
H i “oemb — 4 vl
14°-0% DEFLECTOR PARAPET TRANSITION k- — TOE OF DEFLECTOR ' -E:I ) Evﬁf} L A--8% PERFORATED,
/ P | et i ey et m———— .| PIPE (707,33, TYPE SP)
! i =[N HUM SLOPE - — =
| ! = S— =—p ~
H : OF PIPE IS i t
‘ Y TH.IFT. ! ,|
! X | 4-450
oy 6% NON-PERFORATEL, : : ~
1 8 CORRUGATED, PLASTIC [ H i : 2_ABD
! 1" PEJF -] PIPE (707.33, TYFE 5) /{ [y ] i W]
i 7 PR | i 0 S
i/ il : T
e ! - e - A l “ [): | | | - 4-4801
27 PEJF T | VERTICAL . “2r PESF A30F Ay L
[ £ e
- " ! giﬁ;ﬁfﬁ? ! T & WOW-PERFORATED, ASOS AND A5 1D
© EDGE OF APPROACH SiAB e ! CORRUBATED, PLASTIC @ -7 SPACING
PIPE (707.33, TYPE 51 BETWEEN PILES
PART PLAN HOTE: MAX. (TYP.)
FOR SECTION 0-0
WS SPECiAL DESIGN OF APPROACH $LAB SEE SHEET 377 VIEW G-G
MAY BE REQUIRED '
| /o6
- 1" PEIF : LoE
F r—@ BEARING r‘
| .
f I e 27 PESF 27 PEJF
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i~ 2-A3/6 @ ["6 4 —— oy 4508 - -, s A508—.
I HAX. SPA. o | Y [
T T
| b
=2 \W{ P ‘ z -07| A2 -0
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—. — 4(15 R e IR PO | J
2-4515" e AT
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2-4513 SERIES” (g MAX. SPA. U A c%
@ [7-6% MAX. SPA. e OV 504 — =
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“,-—E ABUTMENT BEARINGS

NOTE:
REINFORCING STLEL SHOWN [S MINIMUM.
DESIGNER SHALL PROVIDE THE REINFORCEMENT

4= BB et

CONSTRUCTION ——
LJOINT pR

CONSTRUCTION .
JOINT

AS08 -

D!

ASII AND ASIZ2

@ /'-6" SPA.

BETWEEN BEAMS MAX.

BRIDGE ROADWAY WIDTH

SRR e S

APPROACH SLAB SEAT

/ AND CONSTRUCTION
; JOINT
e
Z-AB0Z
™~
2517 AND T
4512 3
¢ 4207 | EXPANDED
. POLYSTYRENE FILLER OR

REMOVABLE FORMS (TYP,)

2" PEIF

FOROUS BACKFILL
WITH FILTER FABRIC

I
. N I/_/f ' ey REQUIRED FOR THE INDIVIDUAL STRUCTURE.
! / ] !
! / // / /
APPROACH Siag ! / SUPERSTRUCTURE
= ; ; #HINIMUM SLOPE
/ ; 0F PIPE IS
i / AN AFT.
{ e— FACE OF
TOE OF CURE L ff ABUTHENT
. -G ) I ]
i — .
1 5% PERFGRATED , — oo <t h CRUSHED AGGREGATE:,
i CORRUGATED, PLASTIC - ! f'"'f. SLOPE PROTECTION,
PIRE (707.33, TYPE SP) f P BG/.06, AT THE END:
; OF DRAINAGE PIPE
/ (1°-0" DEEPJ,
_A-— TOE OF CONCRETE
[f PARAPET
/
!
T
i
e .‘"“
! ' 13 o
| 1" PEJF G«
— 6% NON-PERFORATED,™
: . lpoww Ti THE TGP OF CORRUGATED, PLASTIC
- :  AREROACH SLABI PiPE (707.33, TYPE 5)
o pEJF—"“”IHV | VERTICAL ™7 o “ov BEJE
| vEosRENE 7 g won-PERFORATED
£ V' SHEETIW - ’
EDGE OF APPROACH 5LA8 5_5‘_55_!_6_ ______________ | CORRUGATED, PLASTIC
PIPE {707.33, TYPE §)
PART FPLAN '
STEEL TUBE & POSTS NOT SHOWW NOTE:
FOR SECTION D-D, WITHOUT SIDEWALK,
W SPECIAL DESIGN OF APEROACH SLAB
MAY BE REQUIRED +—
]
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r — :
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T 1 PEF
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2-agi5-" AT
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- }
IR | .
; " A503
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AS09 AND 4510
€ /7-6" SPACING

BETWEEN PILES
MAX, (TYP_ )

VIEW G-G

ASP5 -~

A508 —

4513 SERIES 11\

& PERFORATELD,
CORRUGATED, PLASTIC
PIPE (707 .33, TYPE SF)

- ORIDGE SIDEWALK RAJLING

v PEJF

L. PORQUS BACKFTLL
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~ @ STRINGER

JLIMITS OF FOLYSTYRENE FILLER

Zv B HGLE (TrF.)

~ % CLEARANCE PROVIDED FROM EACH END OF BEARING 1w (1yp ) oo - ~ ———
£ : RETAINER SHALL BE 37 WHICH ALLOWS FOR MAXITMUM ? : P % STEEL PLATE (TYP.) 7
EXPANSION LENSTH OF 2507 -0 PLUS AN ADDITIONAL !
17 FOR CLEARANCE. L ~ [
I HY
* N (s}
; = N R A
|
s ty 41
L ¢ ABUTMENT BEARINGS 5 o o~ el
S (TYRL ) ‘[ R
. N |
ANCHOR BOLTS — LE % h xlh” =i E”? i %
Lo | i
e
—_— a Al -

T SKEW ANGLE 3 30°

e FACE OF ABUTMENT

* DIMENSION “h° VARIES AND SHALL BE EQUAL TO
ELASTOMERIC BEARING HEIGHT + LOAD PLATE
THICKNESS BUT SHALL NOT BE LESS THAN 47,

BEARING RETAINER ASSEMBLY

SECTION H-H SEE SHEET [7/7 | FOR PLACEMENT JWSTRUCTIONS

NOTE:

BLARING RETAINER FOR HP STEEL SHAPE [NCLUDED WITH ELASTOMERIC

30° < SKEW ANGLE < 45° BEARING FOR PAYHENT,

PLACE RETAINER ASSFEMBLY ON ACUTE 1ibe DIAMETER X 1E% LONG ANCHOR BOLTS WITH

ANGLE SIDE OF BEARINGS. NUT AND 47 x 4% x 5% SQUARE PLATE WASHER
WITH 1% DIAMETER HOLES , TO BE FIELD 3 -g¥ 6% CLEAR

BT CLEAR EEE ,

DRILLED AND GROUTED WITH AN EFOXY NON- TEVED ‘.,F,%\M FACE OF ?gﬁs?}?g?r?éﬁigﬁ; &
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SHRINKING  GROUT, 705.20, IN i3 x 10~ ITCBT 1187 L APPROACH SLAG)
DEEP HOLES. P '
! y 7 |
REINFORCING STEEL IN THE VICINITY OF THE I ¢ searinés e / =‘/’T
BEARING RETAINER SHALL BE ACCURATELY / ; ‘
PLACED TO AVOID INTERFERENCE WITH THE o o |
DRILLING OF BEARING RETAINER  ANCHOR i St OPE ‘
HOLES. T
SEE WOTES On SHEET 777 Form FACE OF =
ADGITIONAL REQUIREUMENTS. ABUTMENT
&, = e
& / e
— STRINGER N4 = 0 N -
; e K7 3 -0" ‘ A i
- v - s, SECTION [-f EVEL LEVEL
I-K K_l S TYP., FIELD OR SHOP WELDED CTYE. s rYe.
- CLIP ONLY THE TOP FLANGE : L
N+ DESIGNER SHALL PROVIDE THE TQ MAINTAIN THE CLEARANCE
VENT HOLES = REQUIRED WELD SIZE IN THE
PROJECT PLANS (g~ MIN. ).
I | :
Vb Jr POLYSTYRENE FILLER MATERIAL TO PART ELEVATION OF BEAM SEAT
f s s SR T4 | EXTEND 3* BEYOND THE END OF £ BEARINGS
{7 8 VENT HOLE B IR I [“* "’**"‘] THE RETAINER ON EACH SIDE. THE
IN THE WEB OF HP P / ) HEIGHT OF FILLER SHALL BE SHOWN ,'
STEEL SHAPE A AL ON THE DETAJL PLAKS. SKEW ANGLE —moeeo _.

STEEL LOAD PLATE oo’

ELASTOMERIC BEARING |- _—_—

w”

ANCHOR BOLTS

SECTION J-J

! 3+ BOLT PROJECTION

& STRINGER -
3

FACE OF ABUTMENT

SECTION K-K

Tt STRINGER

/S TOP FLANGE

NG U7 @ OVENT HOLES
(BOTTOM FLANGE ONLY)
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REINFORCING STEEL

FOR STRAIGHT WINGWALL ABUTMENTS

MARK | LENGTH | TYPE A 8 C BENDING DIAGRAMS
A8O ® STR
A802 = 5TR
AB03 x 5TR A

T

i
A5 x- STR @
A502 * STA
4503 * STA TYPE 3
oos - pps TYPE | Eﬁi S;ﬂ?ﬁ? BRIDGE
A505 * S5TR
4506 = 4 * ® * s
an07 5.'25;2{0;5 ] P . - T -
A508 " ' gr-2” * ;
4509 » 2 # 2 -7 w| l
A5I0 ® 2 27 -8~ *
A5 ® 2 g -8 = -
A5lZ * i 1-ige * Tree 2
ASl3 * STFE
D80! * 3 )

x  DIMENSIONS VARY
REINFORCING STEEL FOR U-TYPE ABUTMENT
MARK | LENGTH| TYPE A B ¢ BENDING DIAGRAMS
ABOI * 5TR
4802 * 5TR
4803 * STR
ABD4 * STR
~ A

A501 * STR [
AS0E * STHR @
4503 * 2 x zr-v }
A504 * ! e * P TYPE 3
A505 555’2;55 / [-pn * T¥PE | SEE STANDARD GRIOGE
2508 " P OWG. AS-1-81.
A507 * ' 1z =
4508 * ! jr-z2 * - -
A509 * 2 x A T
A5IQ * z 2 -8 * @
A5i #* Z 2 -8~ * :
AsSiZ * f 110 * 1
4513 stigs STR TYPE 2
A514 * STR
A5 /5 * 4 x* x m
4518 * STR
D80/ N 3 *  DIMENSIONS VARY

GENERAL:

DETAILS SHOWN ARE TYFICAL FOR A STEEL BEAM OR GIRDER
BRIDGE WITH ELASTOMERIC BEARINGS.

LIMITATIONS: THESE ABUTMENT DETAILS ARE INTENDED FOR
USE ON STRAIGHT ALIGNMENT STRUCTURES WITH SKEWS NOT
GREATER THAN 45 DEGREES, A BRIDGE EXPANSION LENGTH UF
TO 2507 -07 AND/OR A TOTAL LENGTH OF 4007 -0% FOR SKEWS
GREATER THAN 45 DEGREES, A SPECTAL DESIGN SHALL BE
PERFORMED AS  THE ABUTHENT BEAM SEATS  SHOWN on
THESE PLANS, WOULD NEED TO BE SPECIFICALLY DESIGNED
FOR THAT SKEW TO ACCOMMODATE THE BEARING RETAINER
ASSEMBLIES.

SEMI-INTEGRAL ABUTMENT DETAILS CAN BE USED ON  WALL
TYPE ABUTHMENTS, SPILL THRU TYPE ABUTMENTS ON TWO OR
HORE  ROWS OF PILES, SPREAD FOOTING TYPE ABUTHMENTS
FOUNDED ON  ROCK, OF ABUTMENTS ON DRILLED SRAFTS.
THIS ABUTMENT DESIGN SHOULD NOT BE USED ON NEW
STRUCTURES WITH SPREAD FOOTINGS FOUNDED ON  S0IL OR
EXISTING STRUCTURES WHERE SPREAD FOOTINGS ON 50/L ARE
EXPECTED TO CONTINUE TO HAVE SETTLEMENT.

HOLE LOQCATIONS: THE DESIGNER SHALL DETAIL THE HOLE
LOCATIONS [N THE PROJECT PLANS. FIELD CUTTING OF THE
HOLES [N THE FIELD WiLL NOT BE PERMITTED.

BEARING RETAINERS:

GENERAL : RETAINERS ARE  REQUIRED FOR ANY  BRIDGE
STRUCTURE WITH A& SKEW GREATER THAN 30 DEGREES. NEW
AND REHABILITATED BRIDGE STRUCTURES WITHOUT PHASED
CONSTRUCTION REQUIRE TWO RETAINER ASSEMELIES AT EACH
ABUTHENT , ONE LOCATED AT EACH OF THE OQUTSIDE (FASCTA)
BEAM LINES. STRUCTURES THAT REQUIRE FHASED CONSTRUC-
TION SHALL HAVE RETAINER ASSEMBLIES LOCATED AT EACH
OF THE OUTSIRDE BEAM LINES FOR THE FIRST  PHASE OF
CONSTRUCTION  AND ADDITIONAL RETAINER ASSEMBLIES
LOCATED AT THE NEW QUTSIDE OEAM OF CACH  ADDITIONAL
PHASE OF CONSTRUCTION.

CONSTRUCTION PROCEDURE:F/ELD DRILL ANCKOR BOLT HOLES,
INSTALL ANCHOR BOLTS AND PLACE EFQXY GROUT AFTER THE
ERECTION OF STRUCTURAL STEEL BEAMS. WHEN DRILLING
HOLES, TAKE PRECAUTIONS TO AVCID FNTERFERING WITH
REINFORCING STEEL. POSITION AND TIGHTEN THE RETA[NER
AND INSTALL A BLOCK QF POLYSTYRENE FILLER MATER[AL,
DIMENSTONED AS SHOWN ON SHEET 6 OF T, QVER THE TOP OF
THE RETAINER ASSEMBLY BEFORE THE CONCRETE FPLACEMENT
FOR THE BEAM END ENCASEMENT

MATERIALS: THE STEEL RETAINER ASSEMBLY AND THE SOUARE
FPLATE WASHER SHALL BE THE SAME GRADE (OF STEEL AS THE
MATN STRUCTURAL MEMBERS. ANCHOR BOLTS AND NUTS SHALL
BE ASTM A3ZZ5. STEEL RETAINER ASSEMBLIES SHALL HAVE
THE SAME PROTECTIVE COATING AS THE MAIN STRUCTURAL
STEEL ANCHDR BOLTS, NUTS AND SQUARE PLATE WASHERS
SHALL BE GALVANIZED ACCORDING TO 711.02. THE THREAD
LENGTHR REQUIREMENTS OF ASTM A325 MAY BE WAIVED.
THE GAROUT SHALL BE A NON-SHRINK, EPOXY GROUT MEETING
THE REQUIREMENTS OF 705.20.

THE COSTS FOR FURNISHING AND  [NSTALLING THE STEEL
RETAINER ASSEMBLIES, INCLUDING THE POLYSTYRENE, WILL
BE TNCLUDED FOR PAYMENT [N THE UNIT PRICE BID FOQR THE
ELASTOMERIC BEARINGS.

STEEL LOAD PLATE ARD THE HP SHAPL {SUPFPQRT MEMBER):
THE DESIGNER SHALL SPECIFY THE STEEL MATERIAL FOR
THE (QAD PLATE AND THE AP SHAPE  SUPPORT MEMBER TO
BE THE SAME GRADE OF STLEL AS THE MAIN  STRUCTURAL
MEMBERS. THE BEARINGS SHALL BE FURNISHED AND
INSTALLED ACCORDING TO DlE. THE DESIGNER SHALL SHOW
ALl BEARING DETAILES, INCLUDING NOTES, [N THE PROJECT
FPLANS. THE HF SHAPE |5 CONSIDERED A COMPONENT 0F THE
BEARING.

ENGINEERING
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STATE OF OHIO
DEPARTMENT OF TRANSPORTATION

SUPPLEMENTAL SPECIFICATION 864
SEALING OF CONCRETE SURFACES

July 11, 2000
864.01 Description
864.02 Materials
864.03 Equipment.
864.04 Mixing
864.05 Storage
864.06 Surface Condition
864.07 Surface Preparation
864.08 Application and Coverage
864.09 Test Site/Application
864.10 Appearance
864.11 Traffic
864.12 Safety Precautions
864.13 Protection of Adjoining Surfaces and the Public
864.14 Environmental Requirements
864.15 Method of Measurement
864.16 Basis of Payment

864.01 Description. This work consists of applying an approved sealer on existing and new
concrete surface areas after the concrete is cured and repairs completed and cured. Apply the sealer
to locations described in the plans. Use sealers on the Office of Materials Management’s approved
list. Apply the sealer listed in the pay item description. Choose a type of sealer if no sealer is listed
in the pay item description.

864.02 Materials. Approved sealer systems meet the following performance requirements:

1. Absorption - ASTM C642 (non-air entrained concrete). Concrete should be proportioned
and mixed in accordance with ASTM C672. Sealed concrete, under total immersion, will
not exceed 1.0% after 48 hours or 2.0% after 50 days

2. Scaling Resistance - ASTM C672 A rating of “No Scaling” after 100 cycles on the sealed
concrete (non-air entrained concrete) as compared to "Severe Scaling' on untreated concrete.

3. NCHRP 244, Series 11 - Cube Test
3.1 Weight gain - not to exceed 25% of untreated cube
3.2 Absorbed chloride - not to exceed 25% of untreated cube

4. NCHRP 244, Series IV - Southern Exposure

4.1 Absorbed chloride - not to exceed 10% of untreated concrete

-1-

5. Record and report the application rate (square footage/gallon) of sealer during the tests.

Provide test data from an approved :ndependent testing facility. The sealer manufacturer funds the
testing costs. Furnish the test data, a one quart (one liter) sample, and the MSDS to the Office of
Materials Management. Pre-qualifizd sealers will be on the Department’s approved list

864.03 Equipment. Use application equipment recommended by the sealer manufacturer. Use
spray equipment, tanks, hoses, brooms, rollers, coaters, squeegees, etc., that is clean, free of foreign
matter, oil residue and water.

864.04 Mixing. Mix the sealer according to the manufacturer's recommended procedures. Furnish
the Engineer with the manufacturer’s application instructions. Don’t mix or apply the sealer until
the manufacturer’s written recommendations are supplied to the Engineer. Mixed materials to a
uniform consistency and maintain during application.

864.05 Storage. Store all sealer components in tightly sealed containers, in a dry location, and as
recommended by the manufacturer. Deliver unopened drums or containers of the sealer or sealer
components to the job site with the manufacturer's numbered seal intact.

864.06 Surface Condition. Apply sealers to surfaces which are dry, free from dust, dirt, oil, wax,
curing compounds, efflorescence, laitance, coatings and other foreign materials. Repair any
structurally unsound surfaces, weak sections or spalled areas before applying any sealer.

Air dry concrete surfaces for at least five (5) days after completion of required curing. Air dry any
cavities which require grout filling and curing for five days. Do not apply sealer until the air drying
1s complete.

Seal accelerated cured precast concrete after it has attained the required 28 day strength and after any
cavities which require grout filling kave been filled, cured and air-dried for five days.

864.07 Surface Preparation. Remove dust, dirt, oil, wax, curing compounds, efflorescence,
laitance, coatings and other foreign materials from surfaces to be sealed. Use chemicals or other
cleaning compounds if removal requires their use but only use products approved by the sealer
manufacturer. Furnish the Engineer documentation of the sealer manufacturer’s approval. Apply
the sealer within 48 hours of surface preparation.

Install suitable traps, filters, drip pans and other separation devices in the cleaning equipment so oil
and other foreign material isn’t depcsited on the surface.

Use the following cleaning methods depending on the surface type:
A. New water cured exposed concrete surfaces.

1. Water blast at 7,000 psi (48 MPa) minimum
B. New, liquid membrane cured, exposed concrete surfaces.

-



1. Water blast at 7,000 psi (48 MPa) minimum, or
2. Sandblast, followed by air brooming or power sweeping, to remove dust and sand
from the surfaces and opened pores. Remove all membrane curing compound.
C. Exposed surfaces of new prestressed concrete box beams

1. Clean with high pressure hot water or steam jenny, or
2. Water blast at 7,000 psi (48 MPa) minimum, or
3. Sandblast, followed by air brooming or power sweeping, to remove dust and sand

from the surfaces and opened pores
D. Existing concrete surfaces.
1. Water blast at 7,000 psi (48 MPa) minimum, or
2. Sandblast, followed by air brooming or power sweeping, to remove dust and sand
from the surface and opened pores.

864.08 Application and Coverage.
A. Epoxy - Urethane sealers.
1. Apply each coat of the Epoxy-urethane sealer at the coverage rate specified on the
Office of Materials Management’s approved list.
(Web site is: http://www.dot.state.oh.us/testlab/applists/cement/Epoxies.htm)
If no application rate is listed, apply each coat at 120 square feet per gallon (2.9
square meter/liter).

2. Only apply sealer when the surface temperature is SOF (10 C) or above

3. Apply with a brush, squeegee, roller or spraying equipment and as recommended by
the manufacturer.

4. Apply one coat of epoxy and one coat of the urethane top coat. Time between coats

shall meet the manufacturer's recommendation. Use epoxy and urethane from the
same manufacturer. Achieve specified coverage regardless of the number of passes
per coat.

5. Tint so the final color is Federal Color Standard No. 17778 - Light Neutral. Pigment
content shall be limited so as not to reduce sealing effectiveness of the second coat.
Refer to the plans for colors for specific projects.

6. Sags and runs are not acceptable in the sealer.

7. For sealed sidewalks or other horizontal surfaces with repetitive foot traffic or
vehicular traffic, integrate 1-1/2 Ibs. per square yard(0.8 kg/square meter) of silica
sand into the surface of the second coat to produce a non-skid surface satisfactory to

the Engineer.

B. Non-epoxy sealer.

1. Apply the sealer according to the manufacturer's recommended mode of application
and under the observation of the Engineer.

2. Coverage.
Surfaces subject to abrasive wear (bridge decks, bridge deck shoulders and sidewalks)
1. Minimum, one gallon (3.875 liter) of sealer for each 100 square feet (9.0

square meter);

Curbs, vertical surfaces of beams and deck slabs subject to direct roadway drainage

2. Minimum, one gallon (3.875 liter) for each 125 square feet (11.5 square
meter)

Other surfaces (for example, parapets, abutments, pier caps and median dividers)

3. Minimum, one gallon (3.875 liter) for each 150 square feet (14.0 square
meter)

3. Apply sealer on surfaces in a one-pass operation at the required coverage.
Acceptable applications saturate a horizontal surface and take a few seconds before
completely penetrating. Broom in the sealer if recommended by the manufacturer.

4. Vertical surface sealer spraying will create runs. Acceptable applications of
penetrating sealer developing 6 to 12 inch (150 to 300 mm) runs below the spray
pattern. Apply additional passes in 10 to 15 minutes if coverage rate is not achieved
with first pass. Apply sealers with brush or roller if recommended by the

manufacturer.

5. After 10 to 15 minutes, squeegee off excess material on smooth finished or dense
concretes where the required coverage is not absorbed.

6. For sealed sidewalks or other horizontal surfaces with repetitive foot traffic or

vehicular traffic, integrate 1-1/2 lbs. per square yard(0.8 kg/square meter) of silica
sand into the sealer application to produce a non-skid surface satisfactory to the

Engineer.
7. Tint clear non-epoxy sealers with a vanishing dye that will not damage the concrete.
8. Don’t apply sealer if the ambient temperature is below 40F (5 C) or will fall below

32 F (0 C) within 12 hours after application.

General. Do not apply sealer if rain is anticipated within 2 hours after application. Clearly mark
where the sealer application stops if not continuous.

864.09 Test Site/Application Apply sealer to measured coverage areas, both on a horizontal and
vertical surfaces, and on different concrete types, demonstrating:

1. The project’s visual effects for the epoxy/urethane sealer application at the required coverage
rate.
2. Visually, the absorption necessary to achieve the specified coverage rate for the non-epoxy

sealer. Use at least % gallon (2 liter) of sealer, following the manufacturer's recommended
method of application, for the total of the test surfaces.

3. Apply to the deck, safety curt or sidewalk for the horizontal test surfaces Use an abutment
parapet or pier face for the vertical test surface and so different textures are tested.

864.10 Appearance.

Epoxy/Urethane sealers. Uniform appearance and the final color shall visually match the test section.
Re-coating, removal and re-applicaticn or other methods recommended by the manufacturer will be
required to final appearance.



Non Epoxy Sealers. The sealer shall result in a uniform appearance.

864.11 Traffic. Allow traffic on deck shoulder areas after 12 hours of drying time for an
epoxy/urethane sealer. Keep traffic off a non-epoxy sealer until the sealer appears totally dry.

864.12 Safety Precautions. Follow precautions defined on the manufacturer's MSDS. Provide the
Engineer a copy of the MSDS sheet for information before any work commences.

864.13 Protection of Adjoining Surfaces and the Public. Protect the public during all operations,
specially when applying sealer to the fascia or the underside portions a bridge that span an area used
by the public.

During sealing, mask off, or use other means of protection, for surfaces not being sealed . Protect
asphalt and mastic type surfaces from spillage and heavy overspray. Do not apply sealers to joint
sealants which have not cured according to the manufacturer's instructions. Joint sealants, traffic
paints and asphalt overlays may be applied to the treated surfaces 48 hours after the sealer has been
applied. Protect nearby steel, aluminum or glass surfaces when non-epoxy overspray could be
deposited on those surfaces.

864.14 Environmental Requirements. Protect plants and vegetation from overspray by covering
with drop cloths.

864.15 Method of Measurement. The quantity will be the actual area in square yards (square
meters ) of surfaces sealed.

864.16 Basis of Payment. Payment will be made for completed and accepted work, including
surface preparation, material, application, and pre-qualification testing costs, under the following:

ITEM UNIT DESCRIPTION

864 Square yard (square meter) Sealing of concrete surfaces

864 Square yard (square meter) Sealing of concrete surfaces (non-epoxy)

864 Square yard (square meter) Sealing of concrete surfaces (epoxy-
urethane)
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K B % 5 /18748 mm) NOTES -
| ‘3\. I L STEEL HEX HEAD LOCKWASHER |I-
A A i BOLT i. InsTall number 4 type P and F o
1 ke q posts, and number & Type P aond F
é i - e posts, only in profecTed locaTions
o) . ‘ {e.q. behindlguerdra;ﬂ. IrgsToHTwo
; ; M P “ post installaticns of number 4 Type S
: & i 8 | —_— i S %] 3/8% 1.D. x 1174700, 55.;;; ® Ernm) T posts within 7 ool 2.imipath only
g (0 mm 1.D. X 32 mm 0.D.) WASHER LOHEX N in profected locations.
TYPE P TYFPE F TYPE /—BEARING PLATE
; 2. Use of anchor base with No. 2
'K and No. 3 square post is optional.
POST POST DIMENSIONS (INCHES) ANCHOR DIMENSIONS UMBER OF POSTS PERMITTED 5" x 4" x 0.100° {127 mm Use of ancho_r base ‘wrrh No., 4
o, || TYPE | LB/FT — > c - 5 - IN SEVEN FOOT PATH IN x 02 mm x 2.5 mm) ALUMINUM square posT is required.
EXPOSED LOCATIONS OR U - CHANNEL
} F 1.2 { 0.875 | 2.063 | 0.8I3 i3 0.06" (1.5 mm) GALY. STEEL 3. Square post may have die-cut
£ 2:00 | 1.469 | 3.063 | 128 z e SIGN ATT ACHMENT DETAIL “knockouts or opent holes.
2 F | 200 | 156 | 325 | 1250 2 .
5 1,750 | 1,750 | 0.083 ] 2.000 | 2.000 | 0.5 2 E 7 y I ; l-
P 3.00 1,875 | 3.500 | L.313 2 3 .8 Q! .
3 F_| 3.00 | 1750 | 3500 | 1625 z /8700 mm? 471102 mm) 0N
< 200 | 2.00 | 0.083 | 2.250 | 2,250 | O.i05 2 —OEBURR AtL EDGES /'51@"
P | amo TC _ND.2 POST 0 l\\ iy (]
4 F_ 1400 T#0 NO.Z POST 0 S | 1 T ‘ o
S 2.500 | 2.500 | 0.105 | 3.000 | 3.000 | 0.188 | ~ |
. P | .00 TWO NO.3 POST ) ! oz oosT
F B.00 TWO ND.3 POST 0 ! —3/8"00 MM | (51 mm) u A
1 DIA. HOLE | 5 /16768 mm) /! (D)
X . STEEL HEX HEAD i LOCKWASHER
; o iy st 2
POST [[ 1ypp Kg/m POST DIMENSIONS fmm) ANCHOR_DIMENSIONS UMﬁiﬁNDE.rgSLSA;:FmITTED : : (102 mm —
thiod A B c A B c EXPOSED_LOCATIONS i \ 5 /167 (8 mm STEEL (]
i F 1.7 22 52 H i ! BOLT WITH HEX NUT -l
? | 30 | 37 8 33 2 ; : . N e B AND LOCKWASHER w
' /87 LD.x I-i/47 0.0, STEEL HEX NUT
¢ F | 30 39 L 32 z | i (0 mm 1.D. x 32 mm 0.0. —
s 44 44 2.4 51 51 2.7 2 WASHER >
P 48 89 33 2
3 F 4 B3| 4l 2 BEARING PLATE
S 5] 5] z.1 57 57 2.7 2 .
F 6.0 TWO NO.Z POST ) SECTION A A
4 F 6.0 TWC NO.2 POST [ SQUARE POST
S 63 | 63 | =27 5 6 1.8 I
P 9.0 WO ND.3 POST 0 -
o ]2 | Twonos posT E SIGN ATTACHMENT DETAIL
i ® mélL l{]—’“ o SIGN POST
IE 2 BT I8 : :
- L ‘ s T M .
s 5' E‘ ° - M
M @ ° ‘ g
: SIGN FOST z 2 : SIGN POST : SIGN POST K SEE DETAIL “&
: /__ EE < . 4
: 2w : : el [t
: GROUND N : GROUND : GROUND ST {/
: LINE e ¥ : : LINE GROUND : ﬁ Qg
: > : . : LINE o =z
P . / ,;;i : . I i T WASHER E ]
o G A - -
E T2 D T TE : L] ORN w
~ 2B P T s | 2 : P S iy ' ! LOCKWASHER L w
| H A & 2| e : -4 % B b O ez
s || o £ : : = g [ 4 | | we
M o ¥ H i 8~ w
: = : : | (200 mm O 516" {6 mm) STEEL o2
: &8 E o : - \ MIN 42~ { | HEX NUT
: a4z E 4 : 42 T
: T oo : : (1105 m | | (.05 @ L
. (1.05 m o & & 11.05 m : DEPTH | ! =
: DEPTH v ® . DEPTH : DEPTH | | I 1
5 © | ; - - I |
2 ,g 2 5 i3 i ; | i
d 2 - //:fp : ! Q
s ::‘ = el v | i 5/16% 18 mm)
: - ? ; ; | PR CORNER N
: g : : ANCHOR BOLT o
¢ : O : - | i
E L E i E [ I A H ;
¥y 3 : DETAIL "A
1IR3l ; 275 mm |7 2] e — :
! O
TYPICAL NO. I, NO. 2 TYPICAL NO. 4 AND
TYPICAL SQUARE POST TYPICAL SQUARE POST ANCHOR -
AND NO. 3 U - CHANNEL NO. &6 U - CHANNEL DRIVEN INSTALLATION
DRIVEN INSTALLATION  DRIVEN INSTALLATION BASE INSTALLATION 7

LAM




2-07 (0.6 mTYP

(SEE NOTE 3 \ ‘—s i
UJ_T

@g:i::ﬁﬁé‘%

URBAN-RESIDENTIAL AND BUSINESS

2°-0" (3.7 m) MIN

&' -0 MIN

RURAL

W/SECONDARY SIGN

4_ (25 mm}

SECONDARY SIGN

(1.8 m MIN}
T'-0" MIN 4°-0% (1.7 m) MIN
(Z.0m MIN) !
| :
P N
F i PAVED SHOULDER J
& SIDEWALK

2706 mTYP

127-074{3.7 m) MIN

5°-07 MI
.5 m MIN)

5’-0;" (1.5 m) MIN

FAVED SHOULDER

RURAL

16°-0"14.9 m} TYP ;
12-07 (3.7 m} MIN |

'{_

6/-0% MIN

(1.8 m) MIN
gm 6'-0° MIN
| 7.6 m MW

PAVED SHOULDER

MEDIAN-EXPRESSWAY OR FREEWAY

|
Q‘ T—=—2’—O”(O‘5 m) TYP (SEE NOTE 3)
} i {SEE NOTE 3
6"-0“ MIN
&/-0* MIN {i.8 m) MIN
(1.8 m) MIN
_i! s 1 -t—._ -
=y b = gy &
SEE DETAIL A
’ PAVED MEDIAN
MEDIAN

17125 mm)

I6°-0" (4.9 m) TYP
i27-07 (3.7 m) MIN

SECONDARY ROUTE MARKER T; 25 mm
16-0" (4.9 m TYP \g,é_t (|63_O Mr\l?m
O m
Voo :
i i

6-0" MIN
(1.8 m MIN)

=07 (3.7 m) MIN ? ]
. B-0°MIN | | e
[ e i ! t \
s mMw| ||, % ﬂ \

k PAVED SHOULDER

EXPRESSWAY OR FREEWAY

PAVED SHOULDER

4°-0* (1.2 m) MIN

EXPRESSWAY OR FR

E

|
|
|

™~ SEE NOTE 4

T‘\T—_— 4-97 (1.2 m) MIN

EWAY

W/SECONDARY SIGN

2-0"{0.6 m) TYP
(SEE NOTE 3)

FXPRESSWAY OR

DRIVE POST
—

27 (5t mm) ASPHALT CONCRETE

8 m MIN:
8” (200 mm) DIA. HOLE (CORE DRILLED I é:r-\ \

/OR FORMED THRU CONCR

—
<o oogo

]

< A
.o he o 5 50 e

_-"-—\/'l
ASPHALT OR PORTLAND ©
CEMENT CONCRETE waLk | [
OR 1SLAND <
o
<
= = 5 g Q

° O cn o 0

o0 O )
= o !
o
O
O

L™l

Sin. oSSR
FREEWAY F
DETAIL A

NOTES

i. See drawing TC-4i.2¢ for details on
yielding supports,

2. Allsigns shallbe piaced 90° io the
roadway, except parking signs with arrow
shalibe sef ot an angle of not less Than
30° nor more than 45° with a line parallel
to the flow of traffic.

3. A clegrance of 1foct 0.3 m)is permissible
where sidewok widlh is limited or where
existing poles are ciose To the curb.

4. See drawings TC-32.10 ond TC-52.20 Tor
dimensions betwaen supports.
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=

#
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S
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ETE)
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{

- SEE NOTE 4
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+ D i A _J_u\ i A —é 6 :
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j - R il to tolerance of =+ '1/32(+ 0.8 om.
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2 FT as 2 F1 LOOP CONSTRUCTION
-~ ©5m SPECIFIED—{ (0.6 m) |
MIN. IN PLAN MIN. NUMBER
Z LOOP PERIMETER OF
L J\ 0
2 . \ " TURNS
- =
wl o } = LESS THAN 40 FT (12 m) 4
=4 —
] I SEE DEZAL B = 40 FT (12 m) TO 160 FT 42 m| 3
S| = = = OVER 160 FT (43 m) 2
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TO PULLBOX WIRING LAYQUT AND POLARITY

SEE SHEET 2 FOR
CONDUIT DETAIL

TYPICAL DETECTOR LOOP DETAILS

SLOT SEALANT

TAPE END SO THAT
FILLER WILL NOT
RUN QUT

1 1/2° {38 mm) MIN. PROBE LEAD

A |

N
A
p

SEE DETAIL B

-

——{—
WIRING LAYOUT AND POLARITY

NUMBER OF TURNS
2-4-2 OR 43
SHOWN IN PLANS

DIRECTICN OF TRAFFIC
EDGE OF PAVEMENT OR LANE LINE

_¢ o s
Lr’

SEE SHEET 2 FOR_f

CONDUIT DETAIL

FIGURE 8 (QUADRUPOLE) LOOP DETAILS

TO PULLBOX

DIRECTION OF TRAFFIC - ma——

CENTERLINE QR LANE LINE

pee———— |2 FT (3.66 m} LANE—————==

SEL DETAIL B

r-SEE SHEET 2
FOR CONDUIT DETAIL

LBOX
_ 1,70 PUL

EDGE OF PAVEMENT
OR LANE LINE

OTHER SIZES CAN BE DESIGNATED AS LONG AS THE ANGLES REMAIN

THE SAME AS SHOWN AND THE DIMENSION RATIO REMAINS 231,

ANGULAR DESIGN DETECTION LOOP DETAIL

OUTER JACKET GF LEAD-IN
CABLE SHALL EXTEND INSIDE

POURING FUNNEL _
OF SPLICE ENCLOSURE

FILLER HOLE
2/C LEAD-IN CABLE I* (25 mm) OF 174" (6.4 mm) 0.D. TUBING OR

SLOT SEALANT BACKER ROD WEDGED IN PLACE ON 2' (0.6 m)

CENTERS TC PREVENT FLOATING

SLOT SEALANT OR

PRCBE LEAD, LOOP
WIRES (MAX. OF 4 WIRES

\

CTHER MATERIAL
AS RECOMMENDED
BY MANUFACTURER

TUBING WITH LOOP
WIRES INSIDE

THE MAGNETOMETER HOLE SIZE SHALL BE APPROXIMATELY 3/4"
U9 mm) LARGER THAN THE DETECTOR PROBE DIAMETER AND A
DEPTH AS RECOMMENDED BY THE MANUFACTUER OR AS DIRECTED

BY THE ENGINEER. THE CABINET.

3. VISIBLE AR BUBBLES {VOIDS) OF 174" (6 mmi OR GREATER MAY BE CAUSE FOR

TUBING SHALL EXTEND INSIDE
OF THE SPLICE ENCLOSURE

. LOOP DETECTOR WIRE TO LEAD-IN CABLE SPLICES WITHIN THE ENCAPSULATED
SPLICE ENCLOSURE SHALL BE SOLDERED.

2, IF A PULLBOX 15 NOT SPECIFIED IN THE PLANS, THE WATERPROOF SPLICE
ENCLOSURE SHALL BE LOCATED IN THE FIRST ENTERED POLE OR PEDESTAL,

EXCEPT IF THE CONTROLLER CABINET IS MOUNTED ON THAT POLE OR
PEDESTAL, IN WHICH CASE THE LOOP WIRES SHALL BE ROUTED DIRECTLY INTO g,

PER SAW SLOT).

TAPE END SO THAT
FILLER WILL NOT RUN OUT

SOLBER CONDUCTORS
AND TAPE EACH SPLICE

3/8° (9.5 mm) MIN.

ASPHALT 47 (10C mmi,
CONCRETE 2°¢50 mm)

L MINIMUM SAW SLOT DEPTH:

Z. LOOP DETECTOR WIRE N TUBING SHALL BE AS SPECIFIED IN
CMS TABLE 732.19-L

3. LOOP DETECTOR SEALANT SHALL BE A PREQUALIFIED PRCDUCT
IN ACCORDANCE WITH SUPPLEMENT 1048,

4. SAW SLOTS AND PROBE HOLES SHALL BE THORQUGHLY CLEANED
AND DRIED PRIOR TO INSTALLATION OF SEALANT,

WIRE INSTALLATIONS IN NEW ASPHALT MAY BE SAWED AND
EMBEDDED WITH SEALANT IN A SUB-SURFACE COURSE WiTH
SUBSEQUENT COVERING BY THE SURFACE COURSE, SUBJECT

TO APPROVAL OF THE ENGINEER.

REJECTION OF THE SPLICE.

MAGNETOMETER SENSOR PROBE DETAIL

SPLICE ENCLOSURE DETAIL

SLOT DETAIL

i 1/4° (32 mm) DIAMETER (MIN.) HOLE
DRILLED TG DEPTH OF SAW SLOT.

SLOT
1\

p
N\

£/

— [.LOOP WIRES

DETAIL B

04-19-02

VEHICLE DETECTOR
INSTALLATION DETAILS

OFFICE OF TRAFFIC
ENGINEERING

~] TC-82.10
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PROBE LEAD, LOOP
WIRES OR TUBING

FROBE LEAD, LOOP
WIRES OR TUBING

EDGE OF PAVEMENT OR EDGE OF FULL DEPTH
SHOULDER IF SAME COMPOSITION AS ROADWAY.

PROBE LEAD, LOGP
WIRES OR TUBING

COMBINED CONCRETE
CURB AND GUTTER

TO PULL BOX

INTEGRAL CURB OR
CURE WITHOUT GUTTER

~—2 FT (0.6 m)MIN. 1

TO PULL BOX

228 %\‘%\i‘\/& CONDUIT/ i|5° 10 45°

NO TRENCHING OR UNDERCUTTING CLOSER THEN
2 FEET (0.6 m) FROM THE EDGE OF PAVEMENT.

T0 PULL BOX

BACKFILL TRENCH UNDER BERM WITH LOW STRENGTH

MORT AR,

l. THE DRILLER HOLE SHALL BE LOCATED AS SHOWN ABOVE AND WITHIN THE FULL
DEPTH PAVEMENT. IT SHALL NOT BE DRILLED OR CUT THROUGH THE PAVED BERM,

CURB OR CURB AND GUTTER SECTION.

2. IN AREAS OF POOR PAVEMENT CONDITION, THE SAW SLOT DEPTH SHALL BE INCREASED
TO INSURE ADEQUATE WIRE EMBEDMENT. ALL FIELD ADJUSTMENTS SHALL BE SUBJECT
TG THE APPROVAL OF THE ENGINEER.

TYPICAL DRILLED HOLE LOCATIONS

SPLICE ENCLOSURE

LOOP A
WIRES

LOCF B
WIRES

LEAD-IN
CABLE

SERIES CONNECTIONS

WHERE MULTIPLE LOOPS USE A
SINGLE LEAD-IN CABLE, SERIES
CONNECTIONS SHALL BE USED.

A MAXIMUM OF 2 LOOPS (3
WIRE SPLICES) SHALL BE USED
IN ANY ENCAPSULATED SPLICE
KIT.

PROBE LEADS OR
LOOP WIRES INSIDE TUBING TWIST LOOP WIRES 3 T0 5
TURNS PER FOOT (0.3 m) INSIDE

5° TO 45° CONDUIT AND INSIDE PULLBOX

8,
T

\ MINIMUM SAW SLOT DEPTH: ASPHALT - 4° 400 mm) ¥
f CONCRETE - 2° 150 mm)

I
INCREASE SAW SLOT DEPTH 2°
(50 mm} IN CONDUIT

AREA

DUCT SEAL END OF CONDUIT
DO NOT USE FOAM

3/4* (19 mm) CONDUIT FOR ONE LOOP OR IF
HOLE SHALL BE !/4" (6 mm) 25 mm) CONDUIT FOR TWO OR MORE LODPS
LARGER THAN CONDUIT DIAMETER BOND TO PAVEMENT WITH LODP SEALANT

CONDUIT DRILLED HOLE DETAIL

LANE MARKING

DRILLED HOLE
(TYPICAL) SEE
TC-B82.10. DETAIL B

LOOP |

PAYEMENT JOINT
e
3" (75 mm; APPROX.

S\. Vaa

LANE. MARKING

SAW SLOTS S,

/ LCOP 2

\_ CUT OUT PAVEMENT AND JOINT
MATERIAL TO DEPTH OF SAWCUT
LANE MARKING APPROXIMATELY 3* (75 mm)
SOUARE DR 3* {75 mm) DIAMETER.
LAY WIRES IN “S* SHAPE.
IFT 0.3 mi MiN. FILL WITH ELASTIC JOINT
S MATERIAL OR ASPHALT.

= LOOP 3
JOINT CROSSING DETAIL
IN P.C.C. PAVEMENTS

EDGE OF PAVEMENT

SPLICE LOCATIONS~_| LEAD-IN CABLES
TO CONTROLLER

L ONLY ONE SET OF LOOP WIRES SHALL BE RUN IN A SAW SLOT OVER
TO THE CONDUIT HOLE LOCATION.

2. ALL ADJACENT SAW SLCTS SHALL HAVE A MINIMUM DISTANCE OF IF0OT (9.3 m)
BETWEEN THEM. NG SAW SLOT SHALL BE LOCATED WITHIN IFOOT (0.3 m)
OF A LONGITUDINAL OR TRANSVERSE JOINT N P.C.C. PAVEMENTS IF THE

SLOT IS PARALLEL TO THE JOINT.

MULTIPLE LOOP LAYOUT

04-19-02

VEHICLE DETECTOR
INSTALLATION DETAILS

OFFICE OF TRAFFIC
ENGINEERING

~| TC-82.10
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