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Analysis of Seismic Response of Seismically Mitigated and
Isolated Bridge Subjected to Near-Fault Ground Motion

SHI Yan'' >, WANG Dong-sheng' *, SUN Zhi-guo' *

(1. Institute of Road and Bridge Engineering, Dalian Maritime University, Dalian 116026, China;
2. Key Laboratory of Highway Engineering of Liaoning Province, Dalian 116026, China)

Abstract: To have an understanding of the seismic mitigation effect of the continuous girder
bridge used with the combined seismic mitigation system of shock absorbers and cable restrainers
subjected to the near-fault ground motion, a high-speed railway prestressed concrete continuous
girder bridge with span arrangement (40+64+40) m was taken as an example, the structural a-
nalysis software SAP2000 was used to set up the dynamic elastic-plastic calculation model consid-
ering the pounding effect of the adjacent girders and the nonlinear time-history response analysis
of the model was carried out by inputting the near-fault ground motion with velocity pulse charac-
teristic and the ground motion without the characteristic. The results of the analysis demonstrate
that under the near-fault ground motion with the velocity pulse effect, the utilization of the com-
bined seismic mitigation system of the shock absorbers and cable restrainers can achieve good
effect of the seismic mitigation and the seismic mitigation ratio can exceed 60%. The near-fault
ground motion with the velocity pulse effect may cause the seismically mitigated and isolated

bridge to have stronger seismic response and also may easily cause the adjacent girders to pound.
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The ignoring of the pounding effect will result in overestimation of the seismic mitigation effect.

Key words: high-speed railway bridge; continuous girder bridge; seismic mitigation; shock

absorber; cable restrainer; near-fault ground motion; pounding effect; seismic response analysis
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Fig. 1 Sketch of Bridge Structure
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Fig. 2 Bridge Structure and Shock Absorber
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