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Vulnerability Analysis of Long-span Continuous Rigid Frame Bridge
under Multi-directional Seismic Excitations

ZHAO Feng, TIAN Shizhu

(School of Civil Engineering, Suzhou University of Science and Technology, Suzhou 215011, Jiangsu, China)

Abstract: Regarding th special seismic response characteristics exhibited by super long-span bridge, a long-span continuous rigid-frame bridge
was focused on as the research subject. A three-dimensional finite element model was established, and incremental dynamic analysis (IDA) was
performed to systematically investigate the dynamic response characteristics under bi-directional and tri-directional seismic excitations. The
results indicate that under bi-directional seismic excitation, the main pier exhibits a 43% probability of slight damage at PGA=0. 4g. After
incorporating vertical seismic excitation, the main pier shows a 22% probability of slight damage at PGA = 0. 2g, with the exceedance
probability of complete damage state increasing by approximately 25%. Regarding the bearing system, the introduction of vertical seismic
excitation significantly accelerates the damage progression rate, reaching a 100% probability of slight damage at PGA=0. 4g.

Keywords: incremental dynamic analysis; long-span continuous rigid frame bridge; seismic vulnerability; earthquake
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