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Seismic Vulnerability Analysis of Long-span Continuous
Beam Bridge Based on Incremental Dynamic Analysis

ZHAO Renda' ,GAO Neng' ,JIA Yi' ,QIU Xinlin®

(1. Department of Bridge Engineering, School of Civil Engineering, Southwest Jiaotong University , Chengdu , Chi-
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510101)

Abstract ; The analysis of seismic vulnerability of highway continuous beam bridge provides a the-
oretical basis for the multi-stage fortification and seismic design of the bridge. Based on perform-
ance seismic method, five levels of structure performance were defined. The bridge damage thresh-
old values for different damage limit state were studied by taking displacement ductility ratio of the
pier as a quantitative performance metric. Then,the seismic response under the action of 20 artifi-
cial earthquake ground motion curves were calculated by using the incremental dynamic analysis
(IDA) method. Finally , the seismic vulnerability curves were obtained. The theoretical vulnerability
curve shows that the bridge has a good comprehensive seismic performance. And the probability of
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slight damage , moderate damage and severe damage is 57.9% ,44.7% and 3. 6% ,respectively,

under the action of 0.3g ground motion. The results obtained by the vulnerability analysis can be

used to reflect the bridge seismic performance and damage probability. And it also has guiding sig-

nificance for analyzing the seismic performance of the whole traffic network and making emergen-

cy rescue plan.

Key words : vulnerability analysis;incremental dynastic analysis ; performance level ;damage index ;
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Table 1 Description of bridge seismic performance
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Table 2 Quantitative indicators of the bridge seismic performance
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Table 3 Ductility index of bottom section for pier
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Table 5 Time history analysis results of IDA
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Table 4 Calculated results of damage index
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