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Effect of Cable Restrainers on Seismic
Response of Cross-fault Bridges

GU Yitong, YUAN Wancheng, DANG Xinzhi
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Tongji University, Shanghai 200092, China)

Abstract: In this paper, the seismic response of a three-
span fault-crossing continuous girder bridge subjected to
near-fault pulse-like seismic ground motions is calculated
considering the fling-step effect. Typical near-fault pulse-
like ground motion records are selected and nonlinear
response history analyses are adopted in an asynchronous
excitation scenario. The effect of cable restrainers on the
seismic response of fault-crossing bridges is investigated
under different fault locations. In addition, parametric
analyses on lateral restraining displacement and lateral
stiffness of the cable restrainer are conducted. Results
show that using the cable restrainer can effectively
mitigate the displacement response of fault-crossing
bridges while it enlarges the pier-bottom moment; seismic
responses of a fault-crossing bridge are more sensitive to

changes in the lateral restraining displacements of the
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cable restrainer.

Key words: fault-crossing bridge; near-fault pulse-like

ground motion; fling-step effect; cable restrainer;

seismic response
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Fig.1 Coiled cable restrainer
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Fig.2 Force-displacement relationship of cable

restrainers

e AR RO A A A EEBOHSA 705
A RERIFRAINIEE . [ AR R T BROL AR
AT AR A5 R 7R I A HPIR SN K AR R AIE |, BRAS )
SN A AR A LR e TR PR ES A A RE T3 oK . H
iy A R BR 2 W EE Ay B s 3 Ok T L2 IR S
MkL10] o

2 TiESH

2.1 ARTEEE

Ph—JiE 32X 30 m =85 FUN ) TR Bk 3% SR
TR S T A BRIT AT, B AR WA 3 s
FH 6 F /N R, FE 25 m, A7 BROCHE IR iR Ak
Sk BT R TR s AR EECR DU, (RIE 4. 7 m, 7T
RSP 1.6 mX1.6 m, 8 & 10~11 m, 35 5 2
10.6 m; 2 E 2. 5 m, 95 1. 9 m; BLfli R BB RLIE
o Hirp, FRAR R CS0TREE + |, Hri K 25 2k k)
h CAOTRBE L . A 3R I AR e 2 A8, 0 B
] A7 124> 388, 5 GYZ D300, 323 i R
74 mm , HUASSZJE AW EE R 1600 kNem 5 H R
] 715 5 6 > SR, SR GYZ D600, 32 8 =5 &
150 mm, HLA~ S HEKSE- NI A 3 084 kNem ', A f)
TOAETRY v OR8240 S AR X A6k
WS o

30 30 30

P1 P2 H P3 Pélil
beerd
(LI

B3 HEAE(EM:m)
Fig.3 Layout of the bridge (unit:m)

K NN R AR e R o A & W 4544 3 T R 7
OpenSees HATABRIC/HI . E 5 55 52 MBI
R FHER B A OTARANL s %o T S e , 5 el XA e 5 g
FERNIFE T 2 R S RE A St R i <2
JAE B 7K S A% 38 B1] 100 %6 A5UIE J2 EE BE B I Uy ke A o
3l , 2k H Elastic-Perfectly Plastic H. ¢ X} H i 17 #
U E AR B4 KA SRR, Q R 3
JE R T (Q=KA, Horp A Sy 2 Jig B AHE M it i ES ) .
238 2R BR AV #% 5% FH Elastic-Perfectly Plastic Gap
FATOXSIE BN ) a3 I A TARRANL TSR A £
] A RE IR, BRAS 4% F FH AR 0. 10 m, FRASE I H
45000 kNem ™", W& 5r7n . B 5, K HLK 55353
FN IE G 1 I BRI B a0 e R0 0 53 900 8 TE AR
] (PR 2% F R . WEFEAlR FH A s a4l
2.2 MIEFEAN

AR AP i-RiE R VA Blin [ =3 N S P o
T 2R v . Hisada 4R Hamidi 48 2
T3S A8 AR pR BRI BT )2 M E 3) . Hoseini
Vaez 50 T R I RN 22 30 2 20 R ) 3 822 M
A, X — A5 R ARG R A H 0L b 5% v () 4 T A0



1258 [/ 3% K 27 22 WA KB 22 i) A48
P ot ' o7
W RE: K=9 252 KN'm™
0 0-1018 kN isk el
S TCU068
& ——— TCUO071
LS @ 0 =
k% & \
-0.5} N
WS RE: K=9600kN-m™ |
0-508.8 kKN -1.0

B4 HAGRZEREE

Fig.4 Schematic diagram of laminated rubber bearing
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Fig.5 Schematic diagram of coiled cable restrainer
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Tab.3 Maximum displacement of the bearings in Case 1 (BAH7:m)
ANRI bR AR T 25 TR
s TCU052 TCU068 TCU071
1-1 1-2 1-3 14 1-1 1-2 1-3 14 1-1 1-2 1-3 1-4
Pl —1.08 —0. 14 —0.17 —0.18 —1.25 —0.14 —0.19 —0.20 —0.83 —0.13 —0.16 —0.16
P2 0.10 0.43 0.18 0.18 0.16 0.57 0.21 0.21 0.10 0.35 0.16 0.16
P3 0.07 0.07 —0.09 —0.07 0.03 0.07 —0.11 —0.08 —0.04 0.05 —0.07 —0.07
P4 0. 06 —0.25 —0. 20 —0.11 —0.05 —0.29 —0.25 —0.11 —0.04 —0.09 —0.14 —0.11
x4 ITHRI1BUREXTEMEENE
Tab.4 Maximum moment and torsional moment at the bottom of piers in Case 1 (BA4f :kNem)
ANFEHOFEDEAE R T 25 T 00U i RS i el
g5 TCU052 TCU068 TCUO71
1-1 1-2 1-3 14 1-1 1-2 1-3 14 1-1 1-2 1-3 14

Pl 3370 7 381 10422 11 824 3833 6 890 12 450 13 106 4 588 6437 9196 9196
(2249) (2664) (2641) (2641) (2738) (2745) (2780) (2780) (2187) (2782) (2753) (2753)

P2 5342 6 577 15710 15527 6 967 6 990 20 165 20 043 6 336 7162 14 159 14 794
(1419) (4006) (4186) (4149) (1965) (4740) (4874) (4895) (1432) (3240) (3451) (3438)

P3 3 886 4008 5647 4759 2472 4161 6473 5347 3 380 4311 5039 4944
(438) (2215)  (1201) (946) (693) (2840)  (1395) (988) (444) (1599)  (1111) (943)

i 3695 3839 4187 5070 2822 3456 3645 4648 3490 4662 4774 4126
(393) (1681) (832) (415) (313) (2047) (888) (336) (385) (1054) (831) (543)
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Tab.5 Maximum displacement of the bearings in Case 2 (BAH7:m)
ANTRIHB AR AE T 25 TR
B TCU052 TCU068 TCU071
2-1 2-2 2-3 2-1 2-2 2-3 2-1 2-2 2-3
P1 —0.06 0.75 0.13 0.05 0.90 0.13 0.05 0.38 0.12
P2 —0. 38 —0.17 —0.21 —0.47 —0.17 —0.25 —0.31 —0.16 —0.18
P3 0. 38 0.17 0.21 0.47 0.17 0.25 0.31 0.16 0.18
P4 0.06 —0.75 —0.13 —0.05 —0.90 —0.13 —0.05 —0.38 —0.12
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Tab.6 Maximum moment and torsional moment at the bottom of piers in Case 2 (#f7:kN+m)
ANTE] M AR E 4% T O BIURS B s i AN AR
a5 TCU052 TCUO68 TCU071
2-1 2-2 2-3 2-1 2-2 2-3 2-1 2-2 2-3
Pl 3450 3450 7 209 2937 3332 8 044 3782 4 306 5689
(2374) (2244) (2274) (2448) (2306) (2279) (2326) (2368) (2188)
P2 6 395 15421 20017 6 365 15130 24 685 7 247 13 398 16 859
(3425) (4956) (4 236) (3902) (4 925) (4889) (2855) (4416) (3597)
P3 6 350 15443 20 130 6478 15171 24 853 7302 13408 16 464
- (3421) (4 964) (4 225) (3891) (4919) (4883) (2852) (4 400) (3607)
PA 3446 3458 7371 3041 3518 8 231 3 876 4 808 5999
(2 365) (2238) (2 260) (2 466) (2311) (2287) (2298) (2380) (2181)
82 72 P s 4.1 BHEEMNERN
0.6 B ke BB (S2I FE g 45 000 kNem !, ] pH A AE AL [
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Fig.14 Maximum displacement of the bearings in
Case 2(TCU068)
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