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Quasi-static test on buffer cable sliding friction aseismic bearing and
analysis of its seismic performance
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(State Key Laboratory of Disaster Reduction in Civil Engineering ( Tongji University) , Shanghai 200092, China)

Abstract: To achieve a balance between force and displacement of bridges under earthquakes, a buffer cable
sliding friction aseismic bearing ( BCSFAB) was proposed on the basis of cable sliding friction aseismic bearing
(CSFAB). The concept and the working mechanism of BCSFAB were introduced. A quasi-static test was carried out
on CSFAB and BCSFAB, and test results were compared. Then, the numerical simulation method for BCSFAB was
proposed and validated. Finally, by taking a continuous girder bridge as the research object, the seismic
performance of BCSFAB and CSFAB under three near-field pulse-type waves was analyzed respectively. Results
show that compared with CSFAB, BCSFAB performed better in reducing the peak displacement of bearing,
maximum bending of pier bottom, and residual displacement of the structure, which has better limiting ability and
self-centering capacity.
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Fig.1  Constitutive model of BCSFAB
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Fig.2 3D axonometric drawing of BCSFAB
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Fig.3 Schematic diagram of working principle of BCSFAB
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Fig.4 BCSFAB test model
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Fig.5 Photos of YJW-2000 shear compression testing machine
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Fig.6  General layout of quasi-static test
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Fig.8 Hysteresis curves of CSFAB
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Fig.9 Hysteresis curves of BCSFAB
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Tab.1 Finite element model parameters
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Fig.10 Numerical simulation method for BCSFAB
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Fig.11 Comparison of numerical simulation hysteresis curves and test results
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Tab.2  Selected seismic ground motions
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G BRICIT AT, 15 AT T 0 20 B AR A % S
TSRS FE bR e Ly P R PR AN ] 13 ~ 15 R,
T 5T DA ) b 72 i) 7 DAL %) # JBE  T, >R FH 2 o A

VR IR S, 7E Chi-Chi S /E T, S JR8 WA 37
78 UL SR WA S R 08N 15% 2247 5 7F Kocaeli I
YERTR, 32 88 W B A7 RS U8 /IN 10% , B350 068 1 25 4 ik
/N 20% 3 £ Northridge JEA/E T, 32 A7 B2 1B 80/
10% , HBUR e K FEREARIEFE 2 30%. M\ FiRg5 IR
ATLLE Y, R 8 wp A s 2 52 88 AT LU BRI 25
TR B KR E (Y R AR (159 ~ 30% ), [ s il 57 J3g e



.44 . L =S N | 4

PN 5552 %

EA A — R EE A (10% ~ 15% ) . INFRAR
PRSI AR FE AT AT, SR FH 2% wh R 2R ek i <2 A Oy, AR 2
KVEIRADIREE 3 A MR T 38 0 25 A PR AT, X 1h
BB R R -0 2% oh R G0, v] L fiff 8 458 750 5 g
HA—E e S E.

0.30
0.15

SCHEN R /m

0
-0.15 e RSO
N CAUENe Sl
~030 ! % W 2 S
0 10 20 30 40 50

H 1) /s

....... $rg e
— GRS

UG A5 /(MN +m)
&

1
o

10 20 30 40 50
M a)/s

13 Chi-Chi i 1EF Tt 7 M 5z B F2

Fig. 13 Seismic response time history under Chi-Chi ground
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Fig. 14  Seismic response time history under Kocaeli ground
motion
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