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H NTB AKS 02/14/11 49633
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DBT 02/18/11 |Sheet No.
Calculations For Backchecked by Date
1-90 - Cleveland Innerbelt, BL-1 AKS 02/18/11
File: c:\cadalib\pw\astefl\db\dms72707\[CUY090 1490L - Seismic Pedestal xls]SEISMIC PEDESTAL 2/18/2011 11:23

CUY-090-1490L - BRIDGE 1
SEISMIC PEDESTAL DESIGN

Per ODOT BDM 301.4.3, use Seismic Zone A Requirements
Per AASHTO Standard Specifications (LFD), Division I-A, Section 5 (Seismic Performance Category A):
Section 5.2: the mechanical device used to connect the superstructure to the substructure shall be designed to resist a horizontal seismic force
in each direction equal to 20% of the tributary dead load.
Section 5.6: only the superstructure to substructure connection needs to be designed for seismic forces.

HEIGHT OF PEDESTAL (h)
h = Max Brg Ht + 2 3/4" ODOT Std. Drwg. A-1-69
Beams A - F
h
LOCATION Brg. Ht. 234
(in.) (in.) (in.)
Rear Abut 4.25 2.75 7.00
Pier 1 4,67 2.75 7.42 PRELIMINARY BEARING HEIGHTS, VERIFY
Pier 2 167 2.75 7.42 WITH FINAL DESIGN THAT h < 14 in.
Fwd Abut +.25 2.75 7.00
HORIZONTAL SEISMIC FORCE
skew = 4.622 degrees (Max. skew at Rear Abutment)
skew = 0.08 rad
Unfactored DL Factor| Factored
FSHSM]C
GIRDER DL AASHTO DL
LOCATION (kip)  T3.221.A| (kip) (kip)
Rear Abut ALERE ah2 o i 45.1 Freiemic = 20% * (No. of Beams * Fact. DL) / cos (skew)
B-E 27.6 L3 358
. A&F 1266 1.3 164.5
i B-E 1119 13 1455 1828
A&F . 3 .
Pier 2 — i 18A 182.2
B-E 111.6 1.3 145.0
Fwd Abt A&F 313 13 40.7 451
B-E 27.6 13 39 |
Total = 455.2 L

CHECK FOR REQUIRED QUANTITY OF PEDESTALS
Max Pedestal Ht. = 7.42 in.
Allowable Pedestal Force = 294 kips ODOT Std. Drwg. A-1-69, Table A

QTYpeqp = Fsesmic/ Allowable
QTYREQD = 1.55
USE: 2 Pedestals minimum on bridge per direction of seismic movement
Place at Rear & Forward Abutments
Place 2 pedestals at each abutment to resist transverse movements in either direction
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CUY-90-1490L (BRIDGE 1) AKS 02/18/11

File: cAcaddlib\pwhasteffi\db\dms72707\[CUY030 1490L - StripSeal Expjointxis]Rear Abutment

STRIP SEAL EXPANSION JOINT (REAR ABUTMENT)

INPUT

2/18/2011 7:49

L= 47.72916667 FT (LENGTH FROM JOINT TO THERMAL NEUTRAL POINT)
(MEASURED ALONG CL BRIDGE)

dsteel=  0.0000065 PER DEGREE FAHRENHEIT
SKEW = 4.622222222 DEGREE

DIMENSION "A"
(ODOT STANDARD EXJ-4-87)

| Aso= 1.70 IN |(DIMENSION "A” AT 60 DEGREES)

A90 = A60 - (d*DT*(L*12)*COS(SKEW))
DT = 30 F

[ A%= 1.59 IN |

ABD = A60 - (d*DT*(L"12)*COS(SKEW))
DT = 20 F
[ Aso= 1.63 IN |

A70 = A60 - (d*DT*(L*12)*COS(SKEW))

DT = 10 F
[ A70= 1.66 IN ]
AS50 = A60 + (d*DT*(L*12)*COS(SKEW))
DT= 10 F
A50 = 1.74 IN |

A40 = A60 + (d*DT*(L*12)"COS(SKEW))

DT= 20 F
[__Ad0-= 177 1N |
A30 = A80 + (d"DT*(L*12)*COS(SKEW))
DT= 30 F
[ asn-= 1.81 IN |

, £ [
Lo Con’}vaf {or. TYor

A o= 90°

6.5 e-i(39(77 75 1) (cos .23

Note: See ODOT Std. EXJ-4-87 Page 4 of 5 Legend 4. Minimum joint opening of 1.5" at time of installation.

Rear Abutment

{ié}dj-f'o - 30

o

CUYD090 1480L - StripSealExpJoint.xls
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File: c:\caddlib\pwAasteffl\db\dms72707\[CUY090 1490L - StripSeal Exploint xls| Forward Abutment

STRIP SEAL EXPANSION JOINT (FORWARD ABUTMENT)

INPUT
L= 114.90625  FT
dsteel=  0.0000065 PER DEGREE FAHRENHEIT
SKEW = 4.136944444 DEGREE
DIMENSION "A”

(ODOT STANDARD EXJ-4-87)

A60 = 1.60 IN

A90 = A60 - (d*DT*(L*12)*COS(SKEW))
DT= 30 F

A90 = 1.33 IN |

ABD = A60 - (d*DT*(L*12)*COS(SKEW))
DT = 20 F

A80 = 1.42 IN ]

A70 = AG0 - (d"DT*(L*12)*COS(SKEW))
DT= 0 F

A70= 1.51 IN |

AS50 = A60 + (d*DT*(L*12)*COS(SKEW))

DT = 10 F
| Aso= 1.69 IN |
A40 = A60 + (d*DT*(L*12)*COS(SKEW))
DT= 20 F
[ ad0= 1.78 IN ]

A30 = A0 + (d*DT*{L*12)*COS(SKEW))
DT = 30 F

[

A30= 1.87 IN ]

2/18/2011 7:49

(LENGTH FROM JOINT TO THERMAL NEUTRAL POINT)
(MEASURED ALONG CL BRIDGE)

I(DIMENSION "A" AT 60 DEGREES)

i/

| . _ ;
/"I[ 6o CC‘-V'F 'ifor,’. FEen \(;,:m

A ovement

Note: See ODOT Std. EXJ-4-87 Page 4 of 5 Legend 4. Minimum joint opening of 1.5" at time of installation,

Forward Abutment

- 0.8

)

CUY090 1490L - StripSealExpJoint.xs



For CUY=-90-1990 £ Jobno. 49455 sheetno. /¢, “ANTB

Madeby 7L Checked by ES2 Backchecked by' T
Date Z/=1/17 Date 7] v Date 7/2)/ 1
/\k
d{ Deldt rmi :PAL A bipr # ﬂ‘oj/ fals d Lt(. 77 crier] Can:‘ﬁa; i +
Aeecddad | Jue des e | reldudsd 5744my CASure arﬁ/.- clecvance | L}
at ea.h /A.ea/z;fc./- Peldeste |
/
Tkl WEspsne = £37 37 / Lee ltacluds Expansjon et Cales

Cgre_ ool ionrs srtached € f)

Die 4o £ Cﬁaﬂ_é;gn’ )n%encﬂré’u(t:

&
I P
Dﬂf;/ 3 ¢7C vi & |G bor Cawm //qu ConFrnctionl = 88 ‘/
boel olacad, | Asec. %’ CadarF s
/ d 4 7 .
oft she Sersmid fedesta poovde | N dlv, v

/:; i /4(4-’{{5/2;/ =| SF < “ Lﬂes.‘s%gyce-

2oy Je) = 1729 %/

N
)

foo | This | Shedpy

; [ . /1l Oeziséje
reg g..'ﬂfni) o Ahel Riaht cin tbe | Plaed

~

2 Lostveint s | The hi-

L

¥ i& ShHramd [y oU  as -:4@.\»‘

25

::> pe Frabmntl Ft ﬂ"le Zf‘@'i’

9-97,' A pdv il iOf/Jgs?'a/S /

~

pOZ-IOIEAN
€
|
N

re bttachasd varke 0 fj n<

{Dn:rl S J/éi‘ft: ‘J\ 1S,




P

/&

180

a0

HMA
OMIISH0

w

-
=

‘ON did| ™

Lecse /ZeelL

06'vL-06-AND

180
a3aH

agd
Nava

s29.081

HIOAN 3113 3U10081S

HIS
Cau3IATY

1i-g2-10
31v0

INNIAY HIHLYIMNYYLS ¥IAD 06-1/1L-1

¥06Y1-06-AND "ON 390148
NOILVA3TI ONV NV1d LNIWNLNBY HV3IY

w
)
o
(2]
m
N

Sewmam

8-k

_l-.w\_m.._ = 'VdS 032

*[SEZ3[) 1330S 335 V- NOISNINIG 40 318V §04'9

‘YvE INILSIXI

3HI 40 30IS ¥3HLIF 01 GIAON 38 TIVHS 13400
FH1 “IT0H 1IMO0 0IS0d0Yd V S¥ NOILVIOT
JNVS 3IH1 LV OIYIINNCINI ST V8 INILSIXI

NV 41 “STIOH INITHHG 0L HOlYd (431 INOHIVL)
HO1VIOT Yvd INIJHOINITH ¥ 40 GIv 3H1

HLIM @31V307 38 TIYHS SITOH TIM00 JHL 40

‘[55/Br] 1 33Hs 335

VIHY 3HL NI SHVE 13315 INIJHOANITY INIISIXT "G ONV SWYHIVIO GNIE 48 INIJHOINIIFYH

(ALIHVTD HO4 NHOHS LON S37id)

335 ‘STUVLI0 HIHHVE NYIGIN ONV STIVIIG TTYHINIH Y04 &

¥} 40 H1d30 v 01 S3IVANS INILSIXT 40 JOL 3HI ASIEYIS b

‘SUVII TriSIAId JINSIIS HOA 'E
5720 3305

SNUViId TvNOILIGaV
(55731 4 33us 335 gN3937
-8 "v-¥ NOILD3S ¥04

iSIION

(5£/5£) naH1 [SEfPE] S133HS 335

INIIVSS 28 b 3 NOTIVATTT INIFWINGV dvIH
7/ OO i o v et
ONLLSIXT HOLYH [ = SRSt o lBn03y Sv 100 w31

FEbe69 AT [ : 0NN SWYIZ NIIHLIE (STMO0 A
o g zgs H rdAl ‘gAL) (ST LSl 8 18- (STIHOD) (STIHOa)
% T : 73 T2l © 16-2 40 5135 7 4051359 18-2 40 5135 2 21 6 152
; Pyl L/ WSS W PREEE S e N - (9 310N 335) ('dAL) (3T8vL 335) 40 5135 ¢

ol o - T e 1V3S WV3B INILSIXT ™

o1 H\E&. 0 135 1 LB-EXGn-p 11 /
('vdS 404 8-8 » . | S R 14 d
NOILIFS 335) nb-rbX5a-01 —T | £ ‘vxmw‘wu,.lwwl‘w LW mr"h”””uuuuuﬂﬂlr = ‘M‘ ................ 2%
_Fsssssssssssssisool. w)ﬁt.n |||||| S 1 Ea . f F Yy
g ranL) o=

("vdS 404 8-8 NOILD3S 335)

f
/l ("dAl) 20i-.L

('dd L)

R

"dA1) T¥15303d JINSIIS -

«£-.EXGu-k

A3V NOIS30

i

®
v

WOLLNMISHOD K04 03A0HddY

31A34 NOISEINGNS TYNIS

YLLINGNS B3IA3Y MIHILNE

SNQISIA3H

W-50-v0

oz

31va

3 bokxgws —) | LLELN] ("dAl) (37gv1 335
STl e SN R TN 1¥3S Wr3g GISO0Hd e A
<0l INIOP NOILINYLSNOD o mmﬁqml._w@mw@mw“l”llﬂhlu ..... =S e i
ey e ey o1 A - e ] ]
L me 1 A = i 557200 A3TT
FTOr AT A3 £
/J T ’ Sy «01-.0£XGx -2 (43144 VE NYIOIN 40 3017 (VT3
. (L3dVaVd 40 301) NHOHI) 28-,82X5#-2 (unjor 65°204 "A313 Rty
IHOQ 9% 8 Syvg 26 6/°€0/ "AF1F 0z°p0! "AF1F 99°£07 ‘AT NOLIINHLSNOI el
HILYW O 039%dS §I-2 i LINIONNOY) mq«m u\.ﬁmewm ISV
40 5135 5 § #3-5 £3-5 15-5 ‘ .0-5 — A ¥9'£0/ "AT73
- aH 06 '] "do¥d "ISNOT 8
,L @ : (STIHOD XYW .0-1 8 IN - 9 _ (STIHOD "XVW .0-1 @ IN - £F
, w6k R (STIHOQ) XVA -5-4 813 - 8l | (STIHOT) "XVW .9-4 @ 1] - 22 !
| |
66'269 | §I'869 | 8¢°669 | B/°869 | /0669 | /5669 | 61669 | - INILSIXT el
1+°069 | 02°869 | 00669 | OF 669 | 09°669 | 06669 | 89°669 | 85669 | 03S0d0bd (ALIYYTD YOS NHOHS LON INILOO!
N 2] 7 ¥ r H ] 29 NVTd INFNINGV Gvid
SNOILVAF13 1735 Wr3g
ie- Ok | +9-.6F = .£-,8 & S3IVdS WY3F 9 " dAl) T 7L YE-r
@ O) ® () @ 1343791 @ 13437 .9-1
("dif) . 1
TS =T | R Iy waleom vige | | ¥ | _ ! b—sr3d. 3
T )2 - H
S¥3H NS 3 Lol |— 2nsi3 < (dAl} 52,0960~ | |
N\ ; T — ’
ml _ m _ m _ i _ _ _\ ] w./ m 4
0 t7 T _ I _ i 4 _ Dt
T el b bZe26 1 | ZNIO" NOLLONYISNOD i =
S = J“ 3S¥Hd 0750408d R
0 .
.4| = - o= [ - o
5 / . ‘L/F S\ v w3
° ANIOr ONILITHS SSOHIV SNONNIINOD  (*dAl) S1vIS N
B 1735 AY7S g
3 NOLLINHISNOI S— ’ 38 TIVHS Fdld JISVId  WrIg NITHITE !
£ |x TIINIVG 406 "Y1 dOtd TISNO T, 8 Q31 VonHH03 G31ve0 s e dis — MIVOUIIY -9 A
2 % snavod J0 s 34 ¢ Euzn?mmqﬂwna@.
= 1= i - "2'd 04 4 i 11X3) 92'k2+001 VLS
) ("dAL) (S Fddd ‘FEL04) T 3NIIII5
NE 3did LSV Id 3LVINEHOI V15 HIVOdddy N3 ) % -
52 G3LVHO M3 $ .2 R0 1S e
3
S | VIS HIVONY
- 30 WOI108 01 INIL0O4
N 40 dO1 WOYS O -0-.£
2 & INIH00HHIL VM 2 Tddd
|3 || ("dA L) ONIYOHS AHYHOINWIL
N = IS a
S v wz |

(NOLLINHISNOD £ d31S “I ISVHd) . Hj0-.6¢

(NOILINHLSNOT & d315 *I ISVYHA) £Y[E-18

-5-EF96 At

uBp 06 b1 -1 008V - HE

uozsezrg2ieq

o



180

LEE]

omaisa

e

[SE/5E| NyHL[SE/PE] S133HS 335
SUVII0 TWNOILIOaY HO1 TWMXIVE 40 d01 OINI
15¥] 38 O INIJYOINIZY NYIOIN BVIS HIVOYDDY «

/90 133HS 335 ‘.. NOISNIWIO 40 378V 404 '9

“Y¥E INILSIXI

3HI 40 30IS H3H11F O1 GIAONW 38 TIVHS 1IM00

L ‘3104 1IHOC 0350d04d ¥ SY NOILVIOT

JNVS 3IH1 LV OIYIINNOINT ST Y¥E INILSIXI

NV 41 "STT0H INITIHG 01 HOI8d (431 INOHIV)

HOL¥IOT YvE8 INIJHOANITS v 40 GV 3Hi

HifM GI1v301 38 TIYAS STT0H TIH0OC 3HL 40
VIYVY 3HI NI SYVE T3FLS INIJHOINIZY ONILSIXT "5

e

Hid3G ¥ O S3IIVAENS INILSIXT 40 JOL 3HL AJIHVIS “¢

‘[5£/81)£33Hs 335 'STvL30 TW1S303d JINSIIS 404 €

) 35 335 “sviI0

H3lyEve NYIOIN ONv STIVLIO TIVHINIM Y04 °¢

-[B£791] 13345 335 an3o37 anv swvavia
ONIE HYg INIDHOINIIY “8-8 "¥-¥ NOILIIS 404 I

@—
SFI0N EX
= 'vds "03 N_ —

=
)
=
o
* 0
~ o
m & - (ALIHV1D HOS NHOHS LON S31id) -t
[y IVA INIFNINEGY G4YHHOS 208l b-d ONIDVdS 28
wao | BlZ2 1 e e e e s e e (S73H00)
& e @3HINOFA SY INO NYITH LTI s s . ~9-EXGe b ) : “mww.wm ..__w.w ﬂm_..
2 4 Cddl) MiVH3E OL) 3dld i (STINOG) CO'N'D SHYIE NIIMLFE ” !
G31VINEHOT .9 INILSIXT (S TIMO0 ) L@ 98-2_, | "dAl) (STIMO@ _ . ('dAd) ' W3 2a-s w
(STIMOG) _[-========nmmmmmnas, i =7 5 7 - 7 I
G| 5 ZSl @ 98-2 40 5135 2 =l melw.h..wm‘m: - ,é @ 98- 40 5135 6 a.j‘am‘w@wm S ! @
@ 40 S138 LI ("dil) (378V1 335) 2 ] I e Fyeeeme et N -
£ V35 Wy3d ONLLISIXT S H .
o 98- 40 135 | H #0-d4
m FasdchozEres 1 l/ul T r'VdS 404 8-8 NOLLITS
0 . ,F L] & ! ] | 335) wb-bX54-01
- ] e O T
o i T 1 1 e il e e
-y D /..u.t._ rgvs 335 |9 =0 A T : _.
- = V35 Wr3 03504084 "dat) Wy3g 3 | i | — ("VdS HO0S
2 3 i 12 310N 335) 1 g-8 NOIID3S 335)
S Y9 W gié ..|..‘J..l.,i..ﬂlomw.q._mmmmu. SIS °dAd) 3I1TdS TYIINVHIIN . SINIOM NOILINHLSNGD A3 bk XG0
om B Nm Fl]H'“II.“J'. e 4'3 49-.82X5%-C <01
o3 ——— el e il
S Sls o - e e T
28 M JIE] S il —_ _ : ZZF0L AT
(39 1434 JO1-0EX5w-2  #E-dd — T
-5 Z[ W2 o CEEC " @l orgor “A313 wwosn | _—| (134VHvd 40 301)
47 gt NYIO3W 40 301) . . 22'c0¢ 'A313 1IHOT 9= B Syvg 28
=0 o8 f= 207207 "A373 injor N el i HILVW 01 033VdS 53-2 40
25 C|fA = NOFLINYLSNOD 3SVHA) 30v49 I 08 (INIONNOH) g £
z 5 ZlIRD 5 £0°F04 "A313 B 06 “H'1 "dO¥d “ISNOJ B 07§ Q /,I 5135 5 8 p3-5 '£3-5 'I5°5
B | A (STIHOG XYW .0-1 8 IN - £F _ (STIHOQ) "XVH 0-d 8 IN - 92 d
W ® m £ (STIHOG) "X¥W .9-. @ 1T - 22 _ (STIHOA) “XPH .9~ @ 12 - 61 8-k '
3 |
= ; G- bl -
m j (4114v1] 503 NHOHS LON INILOOT) »0'/69 | b£269 | £9°/69 | 26°269 | 12°869 | 05°869 | 92°869 -- INILSIXT
g 2 NVd INFNINGY O5YHE04 16°265 ” 12°869 | 15°869 | 08°869 | 0I'669 | 0r°669 | 9I'669 | p0'669 | 03SO0H
= N | n 7 A & H 9 29
m ﬁ SNOILVAF13 1¥35 NY3E
=z 8 | T n
3 2Hz-p | et S ~9-.6F = .£-.6 & 53I¥dS WY3E 9 Tk ] Bz
('dA1) 1337 .91 C'dAl) 291 @ ® ® @ Ccan (3) )
—_
] ® @ = L5303 INIHINAY
i (Al | Lodd) ("dAL) -52,05.68 0= g o) SIS nE-F ' qurkoy
) z - ooz =\ So-e | 2 QI \luz;.qum 3
g ; o] G ] ———] 8]
: [ _ H _
|=|~| & _ _ _ ANIOr NOTLINHISNOI 35¥Hd 0ISO0Hd ——= H,
3 d¥I ONT = 11 v
EHE . —— ——#% (14
mmw A3 d 3 — / \PI / _i\\ AT ]
38|35 VIS grIs t'dAl) SIVIS ny TINIVE ANIOr I~
gl Ak HIFOHdY .9 WY38 NIIN138 s SNO4Od 40 SLINIT NOILINYISNOD 5
: 38 < J ¥ 34075 2 2
al3l7| @ ('dAL) (S IdAL ‘EE€L00)
g o 3did JISYTd OI1VONENOI ONILIIHS SSOHIV SNOMNIINOD £4°BE+201 1S — (HZl. FELEON) N
= z 38 TIVHS Idld AISK T YIS HIVOUddY NI938  ("'d OLINIONV. GIONILX3) 25
2 e 031VINHY0T 031 VH043d 3NIT 3IN3Y3A34 ald
= <o
144, % 3dOTS - an ~h
=
. e : V15 HIVOUddV 40 5
("dA L) INIHOHS AHVHOINIL aH 06 "d'I "dodd “1SNOT & :GEDOMIOQ._“ uz%m_ﬂ_nuema % M
d04 WOYS 0~
m 3(% 2 INIAQOHHTLIVH 2 FdhL H <
] o ]
=|z|8|m

L

oV ONF

(NOLLINYISNOD b o31S ‘I ISVHd! ﬂ‘&h i3

INOLIJNYISNOJ £ d31S I 35¥Hd) - %(0-.62

S-Crg6 vy

-48

ubp 466 ¥ -Z0GEY

uggsces9:218g



Made by Date Job No.
!1 N TB VWR 12/14/10 | 49633
B Checked by Date
DBT 12/15/10 |Sheet No.
Calculations For Backchecked by Date
1-90 - Cleveland Innerbelt VWR 12/17/10

File: c:headdlib\pwivwrobbins\dbidms727 1 N CUY0S0- 1496R - Seismic Pedestal xls]SEISMIC PEDESTAL 12/17/2010 10:49

CUY-090-1490R - BRIDGE 2
SEISMIC PEDESTAL DESIGN

Per ODOT BDM 301.4.3, use Seismic Zone A Requirements
Per AASHTO Standard Specifications (LFD), Division [-A, Section 5 (Seismic Performance Category A):

Section 5.2: the mechanical device used to connect the superstructure to the substructure shall be designed to resist a horizontal seismic force

in each direction equal to 20% of the tributary dead load.
Section 5.6: only the superstructure to substructure connection needs to be designed for seismic forces.

HEIGHT OF PEDESTAL (h)

h = Max Brg Ht + 2 3/4" ODOT Sid. Drwvg. A-1.69

PRELIMINARY BEARING HEIGHTS, VERIFY
‘WITH FINAL DESIGN THAT h <= 14 in.

Beam G2 BeamsG -
LOCATION Brg. Ht. N Brg. Ht. 23/4 h
(in.) (in.) (in.) (in.)
Rear Abut 5.16 4.25 2.75 7.91
Pier 1 6.15 4.67 2.75 8.90
Pier 2 6.15 4.67 279 8.90
Fwd Abut 5.16 4.25 275 7.91
HORIZONTAL SEISMIC FORCE
skew= 0.000  degrees (ignore small skew)
skew = 0.00 rad
GIRDER | Unfactored DL Factor| Factored Fseismic
DL AASHTO DL
LOCATION (kip) T3.22.1.A| (kip) (kip)
G2 209 1.3 27.2
Rear Abut H-M 28.1 1.3 36.5 53.4
G&N 22.1 1.3 28.7
G2 80.1 1.3 104.2 tributary slab width.
Pier 1 H-M 113.7 1:3 147.8 215.2
G&N 89.4 1.3 116.3
G2 80.1 1.3 104.2 Beams G & N
Pier 2 H-M 113.9 1.3 148.1 215.5 Beams H-M
G&N §9.6 1.3 116.5
G2 209 1.3 272
Fwd Abut H-M 28.0 1.3 364 53.3
G&N 22.0 1.3 28.6

- /
Total = \:;373’-{\%

CHECK FOR REQUIRED QUANTITY OF PEDESTALS
Max Pedestal Ht. = 8.90 in.
Allowable Pedestal Force = 294 kips ODOT Std. Drwg. A-1-69, Table A
QTYweon = Fepsane / Allowable
QTYeg0 = 1.83
USE: 2
Place at Rear & Forward Abutments

Pedestals minimum on bridge per direction of seismic movement

Place 2 pedestals at each abutment to resist transverse movements in either direction

Feismic = 20% * (No. of Beams * Fact. DL) / cos (skew)
Existing exterior beam reactions reduced by

Tributary
Slab Width

6.49  ft(avg.)
825 ft
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Fite: c'caddib\pwinkocher\dbidms7 2711 [CUY090_1450R StripSealExpJoint xis)Rear Abutment  12/8/2010 10:04

STRIP SEAL EXPANSION JOINT (REAR ABUTMENT)

INPUT
L= 114 FT (LENGTH FROM JOINT TO THERMAL NEUTRAL POINT)
(MEASURED ALONG CL BRIDGE)
dsteel= 00000065 PER DEGREE FAHRENHEIT
SKEW = 0 DEGREE

DIMENSION "A"
(ODOT STANDARD EXJ-4-87)

[ As0= 1.60 IN ](DIMENSION "A" AT 60 DEGREES})

A0 = ABO - (d*DT*(L*12)"COS(SKEW))
DT= 30 F
[ Aaso= 1.33 IN |

A80 = ABO - (d*DT*(L*12)*COS(SKEW)) r o -
DT= 20 F M b ol o O S T30
% 1 ac To Tror
| Aso= 1.42 IN | & Coniva i

o
A70 = ABO - (d"DT*(L*12)*COS(SKEW)) n
DT= 10 F ANT= 90

[ A= 151 N 1 ) . N
. ,’Qd\ ( / 47 (.2\( oS © /)
AS0 = ABO + (d*DT*(L*12)*COS(SKEW)) PP loseg i b= G5 E~C(TYU(/ )
DT= 10 F fe o 5
|  As0o= 1.69 IN 1 = 20 /

A0 = ABO + (d*DT*(L*12)*COS(SKEW))
DT= 20 F
[ Aad0= 1.78 IN

A30 = AB0 + (d*DT*(L"12)"COS(SKEW))
DT = 30 F
| A30= 1.87 IN |

Note: See ODOT Std. EXJ-4-87 Page 4 of 5 Legend 4. Minimum joint opening of 1.5" at time of instaliation.

Rear Abutment CUY0G0_1480R_StripSealExploint xis
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File: ¢ \caddhb\pwinkocherdb\dms72711{CUY020_1490R_SiripSealExpdoint xisfForward Abutme  1218/2010 10:04

STRIP SEAL EXPANSION JOINT (FORWARD ABUTMENT)

INPUT

L= 47 FT (LENGTH FROM JOINT TO THERMAL NEUTRAL POINT)
(MEASURED ALONG CL BRIDGE)
dsteel = 0.0000065 PER DEGREE FAHRENHEIT

SKEW = 0 DEGREE

DIMENSION "A”
(ODOT STANDARD EXJ-4-87)

[ As0= 1.70 IN ](DIMENSION "A" AT 60 DEGREES)

AQ0 = ABD - (d*DT*(L*12)"COS(SKEW))
DT= 30 F
| As0= 1.59 IN |

ABO = ABO - (d*DT*(L*12)*COS(SKEW))
DT= 20 F
[ Aso= 1.63 IN | § - £V

ATO = ABO - (d*DT*(L*12)"COS(SKEW))
DT= 10 F [ F0 22

I } 'S AL
I, \ALFIVES
Vi » 4

[ Am0= 1.66 IN

AS5D = ABO + (d"DT*(L*12)*COS(SKEW))
DT= 10 F
[ As0= 1.74 IN ]

A40 = ABD + (d*DT*(L*12)*"COS(SKEW))
DT= 20 F
[ Ad0= 1.77 IN |

A30 = ABO + (d*DT*(L*12)"COS(SKEW))
DT= 30 F
[ A= 1.81 IN ]

Note: See ODOT Std. EXJ-4-87 Page 4 of 5 Legend 4. Minimum joint opening of 1.5" at time of installation.

Forward Abutment CUY090 _1490R_StripSealExpJointxls
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Calculations For Backchecked by Date
CUY-90-1628L&R - Seismic Pedestal NT 12/1/)0
File: C:\Documents and Settings\nojain\Desktop\[CUY-90-1628_Seismic Pedestal xIsm]SEISMIC PEDESTAL 12/1/2010 15:18
Ubdalsd - M 20
SEISMIC PEDESTAL - DESIGN Verly t smae 12102
ZONE A REQUIREMENTS (ODOT BDM 301.4.3)
HEIGHT OF PEDESTAL (h)
h=T,+23/4" (T, = T + T,, from bearing design)
Girders A-G[LOCATION Te Tt Th 2 3/4 h
(IN) (IN) (IN) (IN) (IN)
RA 1.89 1.60 3.49 2.75 6.24
PIER 1 2.92 210 5.02 2.75 1.77
PIER 2 2.92 1.60 4,52 2.75 7.27
FA 2.68 1.60 428 2.75 7.03

MINIMUM HORIZONTAL SEISMIC FORCE
skew = 12.000 degrees
skew = 0.21 rad

Feeismic = (0.20 *(No. of Girders*Fact DL)/(cos (skew))
LOCATION GIRDER | Non Comp Comp TOTAL FSEISMIC
DL DL DL
(K) (K) (K) (K)
RA P 58.43 27.23 85.66 262.7
PIER 1 P 172.25 81.03 253.28 776.8
PIER 2 P 117.39 60.89 178.28 546.8
FA P 26.87 14.69 4156

__127.5 p
¢ Total = 1?13’.8/) 7)@
\\—-_-—«._-—
CHECK FOR REQUIRED QUANTITY OF PEDESTALS
(ODOT STANDARD A-1-69, TABLE A)
h(MAX)= 78 IN
(ALLOWABLE FORCE PER PEDESTAL BASED ON TABLE A IS 294)

QTYrean = Fseismc/294
Fseismc= 1714 K
QTYREQ'D = 5.83

USE: 8 PEDESTALS MINIMUM ACROSS LENGTH OF BRIDGE
PLACE AT RA & FA - Place 8 pedestals at each RA and FA

8 pedestals provided to allow even distribution betwn L & R bridges.

™~
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Fife: C:\Documents and Settings\stock\My Documents\i-90 Innerbelt Project\Bridge No. CUY-90-1  11/4/2010 16:35

STRIP SEAL EXPANSION JOINT ( LEFT REAR ABUTMENT)

INPUT
Li= 87.7 FT (LENGTH FROM JOINT TO THERMAL NEUTRAL POINT)
(MEASURED ALONG CL BRIDGE)
4 steel=  0.0000065 PER DEGREE FAHRENHEIT
SKEW = 10.7356 DEGREE

DIMENSION "A"
(ODOT STANDARD EXJ-4-87)

| ABOD = 1.79 IN |(DIMENSION "A" AT 60 DEGREES)

AZD = ABO - (S*AT*(L*12)*COS(SKEW))
AT= 30 F
[As0= 1.59 N ]

ABO = ABO - (6*AT*(L*12)*COS(SKEW))

AT = 20 F
ABO = 166 IN 1 - i :
I I /5% 6 Londrgc tro GO
A70 = ABO - (6*AT*(L*12)*COS(SKEW)) % . o
AT= 10 F @ -30 AT = 9C
|  A70= 1.72 IN ]
S— /
AS5D = ABO + (5*AT*(L*12)*COS(SKEW)) (e >.q 2.
A - =L Fe ) of M xie
AT = 10 F //”j(_'}/{;’}’lf wr - G54 é\ (\
[ Aso=___18 N | = oo J
A40 = ABO + (5*AT*(L*12)*COS(SKEW))
AT = 20 F
[ Aa0= 1.92 IN ]

A30 = ABD + (5*AT*(L*12)*COS(SKEW))
AT= 30 F
|  A30= 1.99 IN |

(V2]
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File: C:\Documents and Settingsystock\My Documents\-90 Innerbelt Project\Bridge No. CUY-90-1  11/4/2010 16:35

DT 1) fefio
STRIP SEAL EXPANSION JOINT (LEFT FORWARD ABUTMENT)

INPUT

L= 143.8 FT (LENGTH FROM JOINT TO THERMAL NEUTRAL POINT)
(MEASURED ALONG CL BRIDGE)
o steel=  0.0000065 PER DEGREE FAHRENHEIT

SKEW = 12.0000 DEGREE

DIMENSION "A"
(ODOT STANDARD EXJ-4-87)
[ Ae0= 1.68 IN |(DIMENSION "A™ AT 60 DEGREES)
A90 = ABO - (§*AT*(L*12)*COS(SKEW))
AT= b 30 F
| As0= 1.35 IN ]
AB0 = ABO - (§*AT*(L*12)*COS(SKEW))
= w1 |
al= 20 F ﬂ" e Lontvae T ow
[ ABO= 1.46 IN ]
AT0 = ABO - (§*AT*(L*12)*COS(SKEW)) M y
AT = 10 E ovTe el =
[ A70= 1.57 IN |
A50 = ABQ + (5*AT*(L*12)*COS(SKEW))
AT= 10 F
[ As0= 1.79 IN |

A40 = ABO + (6*AT*(L*12)*COS(SKEW))
AT= 20 F
| A40 = 1.90 IN |

A30 = ABO + (6*AT*(L*12)*COS(SKEW))
AT= 30 F
[ As0= .01 N ]
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File: C:\Documents and Settings\istock\My Documents\I-90 Innerbelt Project\Bridge No. CUY-90-1  11/4/2010 16:35
i by T I?/k"j/o

STRIP SEAL EXPANSION JOINT (RIGHT REAR ABUTMENT)

INPUT
L= 88 ET. (LENGTH FROM JOINT TO THERMAL NEUTRAL POINT)
(MEASURED ALONG CL BRIDGE)
0 steel= 0.0000065 PER DEGREE FAHRENHEIT
SKEW = 12.0000 DEGREE

DIMENSION "A"
(ODOT STANDARD EXJ-4-87)

| ABQ = 1.79 IN |(DIMENSION “A" AT 60 DEGREES)

A9D = ABD - (5*AT*(L*12)*COS(SKEW))
AT= 30 F
[ Aso= 1,59 N ]

AB0 = ABO - (5*AT*(L*12)*COS(SKEW))

AT = 20 F 5
| AB0= 1.66 IN ] i ) GO to
AT0 = ABO - (G*AT*(L*12)*COS(SKEW)) ) /
ar= 19 F Md\/—f rmrrﬂ‘f- 0 Cc
[ A70= 1.72 IN ]

A50 = ABD + (§*AT*(L*12)*COS(SKEW))

AT= 10 F
[ As0= 1.88 IN |
A40 = ABO + (6*AT*(L*12)*COS(SKEW))
AT= 20 F
| Ado= 1.92 IN |

A30 = ABO + (§*AT*(L*12)*COS(SKEW))
AT= 30 F
[ A3= 1.99 IN ]
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{ g P
Anes  BjESD
STRIP SEAL EXPANSION JOINT (RIGHT FORWARD ABUTMENT)

INPUT
L= 143.8 FT (LENGTH FROM JOINT TO THERMAL NEUTRAL POINT)
(MEASURED ALONG CL BRIDGE)
d steel =  0.0000065 PER DEGREE FAHRENHEIT
SKEW = 12.0000 DEGREE

DIMENSION "A"
(ODOT STANDARD EXJ-4-87)
[ As0= 1.68 IN |(DIMENSION "A" AT 60 DEGREES)
A90 = ABO - (*AT*(L*12)*COS(SKEW))
AT= 30 F
[Aso= 1.35 IN ]
ABO = ABO - (A*AT*(L*12)*COS(SKEW))
AT = / >
2o F /14 A Cdn rlnfz.f"‘:ov\ 4£:n;—-:f1 é CD “ Fo
| As80= 1.46 IN |
A70 = ABD - {§*AT*(L*12)*COS(SKEW)) 3 o6 S
AT'= 10 F Aloserrent = O 7
[ A70= 1.57 IN ]
AS50 = ABOD + (6*AT*(L*12)*COS(SKEW))
aT=" J00 " F
[ A50= 1.79 IN ]
A4D = ABO + (6*AT*(L*12)*COS(SKEW))
AT= 20 F
| Ad0= 1.90 IN |

A30 = AB0 + (6*AT*(L*12)*COS(SKEW))
AT= 30 F
| A30= 201 N ]
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Made by Date Job No.
H NTB NJ 11/30/10 | 49633
Checked by Date
ST iR/ i3 |Sheet No.
Calculations For Backchecked by Date
CUY-90-1640 - Seismic Pedestal NJ 12,10
File: C:\Documents and Settings\nojain\Desktop\(CUY-0-1640_Seismic Pedeslal xis]SEISMIC PEDESTAL 12/1/2010 15:14
Dbdatad © a7 s i)

\/?V‘:Cy z -.._\,TL\} /;Q/;//O
SEISMIC PEDESTAL - DESIGN
ZONE A REQUIREMENTS (ODOT BDM 301.4.3)

HEIGHT OF PEDESTAL (h)

h=Ty+23/4" (T, = To + T,, from bearing design)
Girders A-GJLOCATION Te Tt Th 2 3/4 h
(IN) (IN) (IN) (IN) (IN)
RA 4.23 1.50 5.73 2.75 8.48
PIER 1 4.57 2.50 7.07 2.75 9.82
PIER 2 478 2.50 7.28 2.75 10.03
FA 4.28 1.50 5.78 2.75 8.53
Girders H-P[LOCATION “Te Tt Th 2 3I4 h
(IN) (IN) (IN) (IN) (IN)
RA 4.28 1.50 5.78 2.75 8.53
PIER 1 4.32 2.50 6.82 2.75 9.57
PIER 2 4.37 2.50 6.87 2.75 9.62
FA 428 1.50 5.78 2.75 8.53

MINIMUM HORIZONTAL SEISMIC FORCE
skew = 29.500 degrees (max skew @ FA)
skew=  0.51 rad

Fsaismic = (0.20 *(No. of Girders*Fact DL)/(cos (skew))
LOCATION GIRDER |Non Comp| Comp TOTAL Fseismic |Average reaction used

DL DL DL for internal girders
(K) (K) (K) (K)
B 43.36 22.94 66.3
BA N 55.65 28.34 83.99 204 Average reaction for
B 236.28 110.61 346.89 internal girders is
RS N 171.46 85.22 256.68 923.9 reduced by a factor
B 238.47 110.68 349.15 of 0.85 for external
FIER2 N 170.48 84.73 255.21 2303 girders.
FA 5 43.67 22.91 66.58 230.6 |

5513 28.07 |,.832__ 20 1 _%_
{ Total = 23217 |7

CHECK FOR REQUIRED QUANTITY OF PEDESTALS
(ODOT STANDARD A-1-69, TABLE A)
h(MAX)= 100 IN
(ALLOWABLE FORCE PER PEDESTAL BASED ON TABLE A IS 294)

QTYReap = Feeismd294
Fseismic = 2322 K
QTYgeap=  7.90

USE: 8 PEDESTALS MINIMUM ACROSS LENGTH OF BRIDGE
PLACE ATRA&FA
Place 8 pedestals at each RA and FA
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Fife: ¢:\caddlib\pwjwroten\db\dms72484\[Strip Seal Exp Joint.xls]Left Rear Abutment

RSB

STRIP SEAL EXPANSION JOINT ( LEFT REAR ABUTMENT)

INPUT
L

228 FT

11/4/2010 11:16

H/I-&!Ia

(LENGTH FROM JOINT TO THERMAL NEUTRAL POINT)

(MEASURED ALONG CL BRIDGE)

§ steel =
SKEW =

0.0000065 PER DEGREE FAHRENHEIT
0.63 DEGREE

DIMENSION "A"
(ODOT STANDARD EXJ-4-87)

[ As0= 1.50 IN |(DIMENSION "A" AT 60 DEGREES)
AS0 = ABO - (S*AT*(L*12)*COS(SKEW))
AT= 30 F
[ Aso= 0.97 IN ]

AB0 = ABD - (S*AT*(L*12)*COS(SKEW))

AT= 20 F \ .
[ Aso=___114 N ] Poe Conbraclon Fom 6O -
A70 = ABO - (5*AT*(L*12)*COS(SKEW)) . e’ |
AT= 10 F o3 = 1.5 = ©.53
| A70= 1.32 IN |

A50 = ABO + (6*AT*(L*12)*COS(SKEW))
AT = 10 F
168 IN ]

A40 = ABO + (§*AT*(L*12)*COS(SKEW))
AT= 20 F
1.86 |

A30 = ABO + (6*AT*(L*12)*COS(SKEW))
AT=_ 3 F
2.03 |

A50 =

A40 = IN

A30 = IN

C

\ A\ O \ - KC‘G
e N @-HF (ARSHTO "'U"\«‘ 72

A(-20) =309 v

il
S— (onTROLS

2
7.

I T =N a

P

09 LR 19,
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File: c:\caddliblowljwroten\db\dms 72484\[Strip Seal Exp Joint xis]Left Forward Abutment

RsE

"A4 /1o

STRIP SEAL EXPANSION JOINT (LEFT FORWARD ABUTMENT)

INPUT
L= 90

4 steel = 0.0000065
SKEW = 30.712

DIMENSION "A"

FT (LENGTH FROM JOINT TO THERMAL NEUTRAL POINT)

11/4/2010 11:16

(MEASURED ALONG CL BRIDGE)

PER DEGREE FAHRENHEIT

DEGREE

(ODOT STANDARD EXJ-4-87)

[ As0= 1.65

IN |(DIMENSION "A" AT 60 DEGREES)

A9 = ABO - (6*AT*(L*12)*COS(SKEW))

30 E

[ As0= 147

N ]

AB0 = ABD - (5*AT*L*12)*COS(SKEW))

20 E

[As0= 1.53

N ]

A70 = ABO - (0*AT*(L*12)*COS(SKEW))

10 F

[A70= 7.59

N ]

A50 = ABD + (§*AT*(L*12)*COS(SKEW))

10 F

[ ASo= 1.71

IN ]

A40 = ABO + (5*AT*(L*12)*COS(SKEW))

20 F

| Ad0= 1.77

N ]

A30 = ABO + ($*AT*(L*12)*COS(SKEW))
AT = 30 F

A30 = 1.83 N |

. . %
ChLtolhTE "R ® -20°F  (ARSHTO 1L )

AC-30) = 2"

7l v

sA = 919" -1k s 058

T
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Mo fegn

File: c:\caddlib\pwYwroten\db\dms72484\[Strip Seal Exp Jofq&}xfsj_t}’ighr Rear Abutment

58

11/4/2010 11:16
Wi fag

STRIP SEAL EXPANSION JOINT (RIGHT REAR ABUTMENT)

(LENGTH FROM JOINT TO THERMAL NEUTRAL POINT)

(MEASURED ALONG CL BRIDGE)

INPUT
L= 90 FT
§ steel=  0.0000065 PER DEGREE FAHRENHEIT
SKEW = 0.63 DEGREE
DIMENSION "A"

(ODOT STANDARD EXJ-4-87)

[ Ae0= 1.85 IN
AD0 = ABO - (*AT*L*12)*COS(SKEW))
AT= 7 gfietoF
[ A%0= 1.44 IN ]
ABO = ABO - (6*AT*L*12)*COS(SKEW))
AT= 20 F
[ Aso= 1.51 IN |
ATO = ABO - (6*AT*(L*12)*COS(SKEW))
AT= 10 F
[ A= 1.58 IN |
AS50 = ABO + (5*AT*(L*12)*COS(SKEW))
AT= 10 F
| As50= 1.72 IN |
A40 = ABOD + (§*AT*(L*12)*COS(SKEW))
AT= 20 F
[ Ado= 1.79 IN |
A30 = ABO + (6*AT*(L*12)*COS(SKEW))
AT=": 30 _F
| A30= 1.86 IN |

|(DIMENSION "A" AT 60 DEGREES)

J

\\ M Ox C@P\ "!‘I’é\C f<'¢ v '(\ vt t:: -
1

4 7

2. =/

A8 -k

i W —20°~
CALLULATE Dmented A @ C

P\ (‘-73‘3\ = ﬁ? 2’

MAX (ol TRAeR T 607 = 2.28 -\ g

<
(YSHUERLD)

7

<2
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Fife: ¢:\caddiib\pw\iwroten\dbidms7 2484\ Strip Seal Exp Joint. xisjRight Forward Abutment

RSB

N fio

STRIP SEAL EXPANSION JOINT (RIGHT FORWARD ABUTMENT)

40 41-18
11/4/2010 11:16

(MEASURED ALONG CL BRIDGE)

INPUT
L= 200 FT
@ steel = 0.0000065 PER DEGREE FAHRENHEIT
SKEW = 30.712 DEGREE
DIMENSION "A"

(ODOT STANDARD EXJ-4-87)

[ Aso= 1.50 IN

A90 = ABO - (6*AT*(L*12)*COS(SKEW))
AT = 30 F
[ A%= 1.10 IN |

ABO = AB0 - (0*AT*L*12)*COS(SKEW))

AT= 20 F
| As0= 1.23 IN |
A70 = ABO - (0*AT*(L*12)*COS(SKEW))
AT= 10 F
| A70= 1.37 IN |
AB0 = ABO + ($"AT*(L*12)*COS(SKEW))
AT=" 10 F
|__As0= 1.63 IN |
A40 = ABO + (6*AT*(L*12)*COS(SKEW))
AT2 T 5 B e
[ Ad0= 1.77 IN ]

A30 = ABO + (*AT*(L*12)*COS(SKEW))
AT= 30 F
|  A30= 1.90 IN |

ﬂ/‘ic-;r C,om Free Aot “('\fom éO i
1 os e pxt e %" |
CNLMTE “AV @ -2 F  (ArsHTo 306 ) BB
_ . 2\ w
PL-;OB =
W R AR RN R

|(DIMENSION "A" AT 60 DEGREES)

(LENGTH FROM JOINT TC THERMAL NEUTRAL POINT)

Z



