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GE Xiong, WEI Zheng, DENG Yu-lin
(School of Transportation, Wuhan University of Technology, Wuhan 430063, China)

Abstract: In order to study the reasonable parameter of the elastic-plastic retainer considering the
damage of the pier column, a three-span simply supported girder bridge model was established using the
finite element software of OpenSees. The yield strength of retainer was dynamically adjusted through
nonlinear time history analysis. An intuitive connection was established between the yield strength of
the retainer and the damage state of the pier column. The initial stiffness of the elastoplastic retainer and
the stiffness ratio after yielding were analyzed. The results show that, the action of retainer can be
improved by increasing the strength. When the strength of the retainer is set to achieve the moderate
damage stress of the pier, it is conducive to reasonably distribute the seismic inertial force. The
displacement response of main beam can be reduced effectively by increasing the initial stiffness of the
retainer. The influence of initial stiffness on the seismic response of the pier is smaller than that of the
strength. When the yield of retainer is induced by the strong earthquake, the seismic response of the
bridge is very sensitive to the change of the stiffness. A small post-buckling stiffness ratio is beneficial
to the seismic resistance of the substructure, and the sharp increase displacement demand of the upper
structure can be limited.
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Fig. 1 Elevation and cross section of the bridge (unit: m)

AWK OpenSees A FR JuiRAF & 7 AR ik
1T D15 BT REHE S A F2 0 4, FLAG BR oA 4 ]
2 e ER mRESRHAR R RO, Jf
KHARZNE p-y HIZRE M G HEIE— T3 A
TERVHEARRY . =000 A B s e v,
P Megally!25 A (i ae 45 5, ATk i U 22 A5
R 3 frox. Hd, Ko NESHWILERIE; F, v )E
MRSREE s Ay NIEIRAIFE s Au AREROIFE s oKy 94
B AR WIRE : 17 ~4" 58 8T . 78 OpenSees 1,
K H Hysteretic Material B4 PR ITIELENEAT N, $4
L5 FRARKEANT, AFEEREEI P
filk4 .

S BN A R R AE T S EANTRZR IR,
T I WA S AR 2 A o v 2 % 45 2R R AE R
Bk F.0K F OpenSees H AR R4 BT T,
TR > v er e, il 4 fos.

P IOR AP 2 TR 1 S A% 0o TR W 1) SR P 2 1



% 2 H B, %

SN T § 55 B A RAMS A B 5 49

2 HBIA FRAARR
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Fig. 3 Elastic-plastic model of retainer
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Fig. 4 Fiber section model and moment-curvature

relationship for the bridge pier
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Fig. 6 First-yield displacement of concrete and steel
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