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Seismic Reponses of Isolated Bridge with Shear Studs
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Abstract ; In order to study the effects of shear studs on the seismic responses of isolated bridge of
the city light-track traffic viaduct, composite stiffness of the friction pendulum bearing with shear
studs was introduced. Based on a continuous girder bridge of the city light-track traffic viaduct un-
der constructing with short piers, seismic responses of bridge under different cases were compared
by the nonlinear time history analysis method and the effects of shear studs were analyzed. The re-
sults showed that the snipping of shear studs had a giant influence on the hysteretic curve of fric-
tion pendulum bearing, the time history curve of the longitudinal moment of the fixed pier and the
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maximum longitudinal beam displacement. After shear studs were snipped , shear resistance of studs

had almost no effect on the maximum longitudinal bearing displacement of the pier top, but the

maximum longitudinal displacement of the pier top and the longitudinal moment of the fixed pier

were lager with the growth of shear resistance. The shear resistance of shear stud should no more

than 6% of the vertical loading. Forthe continuous girder bridges of the city light-track traffic via-

duct with short piers, shear resistance of studs should be considered fully when seismic isolation

design of friction pendulum bearing was used.

Key words ; shear studs;the friction pendulum bearing ; seismic response ; the nonlinear time history

analysis
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Fig.2 Hysteretic model of friction pendulum

bearing
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R1 HEIGT 2K

Table 1 Dimension properties of piers

ERFIL 4 AHRIEL, A AR R [ 2 2 A4
SO, A 2480 1w S I R B S

: s} /m AR LA Y1 O i E Eh A S AR A
e BT T SR S . A
i 5 1 LA 6.
@ 155 28 5.5 25 9 2.2 EBEBEZRZRENRHNFER
5 n s e w T4 L 0 e 6T P R G AZ A
5 1 e e “ ; 2 HPUET AR ET 5N R T I BRI S R
' ' WO R G, MR ET AR B WS, —H AR G0
® 155 28 55 %0 o PRSP W 2 % BELJE R B0
() @ ® @
I_.;.._.| ______ . R L_._. . N . O .
GEN L
SR O E S

6 TR SO AE A
Fig. 6 Layout of bearings of the main bridge

K =K,K,/(K,+ K,) ,
| "

C.=0.

. C, NP5 EPTT R ET AY EE J 132 S 4 FHL B
HHUITARET BTG AT 2R A5, U R 4543

SN R BHJE R ECh

Ky=K,,

{q:c.

2.3 BIRTEBMEL
KRB BRICH AT Ansys 7 44 =

(8)

Yezs A PR TR, DL g m b X [a],
1 Y [a), W) o Z Ja). AR R v R
A — 357 | % o 25 480 - BT 118 52 Wi Af S [ 280
SO AR S AR R A, 25 SO AV s R ] [
SERLAUL, 5 B 00, SR A A R AL
TR ST R SR FH 32 A2 AR
S F T M AR LA A 242k FH Beam188
235 [A] R PR STAR UL | — 09 2300 L Ak A 15 i
rh it B b B BOTR H] Mass21 BT
00, 25 PR AT A JEE 4545 S SR T - FHLJE



980

Tk B B OR E eE R (A SRR )

%33 %

2390 Combinl4 5414 B0 Combind0 i
7B L. L rp ) BE P 4B S M S ) R A
Combinl4 & 4l, 7K *F- 11 K F§ Combin40 #5
L, HTETARET R Combind0 #EFTARSL.

3 THRE

A FEATE TR FH R T B 42 S A, 2 A
5 B U R A SR 8 A, 45 R 4
SRS B — 20 ARYE AR I E LR
PR B s 5 )57 8% 5 R 52 S JE ) B e IR
DR AEARTR 10 48 43 5 Ak 14 400 B i PR
PEREERE A 0. 5 mm , B BE J5E 1 i 8 1) g 2%
AR A 2 m. R S Y KA R AR #
SR A 0. 1 A%, PLBT AR ET KA TR
S KT T UK 2 PR 4 S EE A
JEE B4 S JAE R 452 0T O W6 ) A ) 0. 04 %, T
FFPUBTFRETHE 7R 8 ) far 2214 0. 06 1.

TE R ShVE T, B #4 7= A 1)
iR 349 v i Sl R 32, S Bh 0T 37 M 7R
Tr B AR S5 F T Ak S b 55 1 AR B T A
VPR PR ALY — 2% B o) R (SR KU
TNEREE R 0.2 g) VENAMES (WK 7),
BTN R X ) (A 1)), $5 4 Fh T OL AT
ARLRMERF R M. DT 1 455800 15 B3 58
S A SO R BEZY RN 6 R, 4T
TR S A3 HT 5 @ T8 2 2 2418 S B 1) oK
2 TR B R T I JEE AR S | A HHRE R4S S
VIS A DN Ta] T By, AT LR R R 43T s B T

3. 24 BB B P T AR AT B0 B S
JBE | % SO F i BEE LTSRN 6 s sl ad sy
RRET LSO, [ i, ELRME TR A 2R B W, F
FTHLRE MR 5307 s @00 4 - 24 Sl i %
JEDTBTAR BT ) BE 4540 S e | 45 SO F R JE 24
UMK 6 i, 18 i o 5T R 5T 2SRRI A
JE , HARBHTST AR TR BT BT, BIDRE BT 8T A2 5T 4T
1R AL BTW AT MR N A

200

100

al(cm * s7)

-100

-200

0 10 20 30 40 50 60 70
tls

B 7 Jnss R £

Fig.7 Time-history curve of acceleration
4 BRI
4.1 #ITREHZ

TUL3 FTAL 4 T YUBTREET Y ) AR i
Ztntel 8 Fron. i 8 (a) ATLA i, T.00 3
T BUBTHETTE 3.76 s BF R AE BT W, I A2
ISR T HAUTRE S ; T0L 4 7, B TRt
BUARET S B — e FE R, BT AR BT AR & A Y
Wi, HARET BT (AR

2000 14000
1500 10000 -
1000 6000
5004 “ 2000
g z !
R B _2000 |
-500
~1000 | -6 000
-1500 | -10000
-2000 L L L -14 000 L L L !
0 10 20 30 40 0 10 20 30 40
tls tls
(a) THL3 (b) T4
B8 ProyteEr sy AR £k

Fig.8 Time-history curves of the shear resistance of shear studs
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Table 2 The maximum longitudinal moment of the

bottom of 2# pier

T L%/ (kN-m)
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Table 3 The maximum longitudinal displacement

of the beam-end

THL fi#%/mm
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