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Seismic Response and Vulnerability of Canopies at Xi’an East Railway
Station under Near-field and Far-field Earthquakes

WANG Lixing
( China Railway Construction Co. ,Lid. , Xi'an, Shaanxi 710000, China)

Abstract; The canopy structures of large railway stations are complex, making research on their seismic performance
crucial. Taking the canopy structure of Xian East Station as the research object, a three-dimensional finite element a-
nalysis model is established to investigate its displacement and stress responses under response spectra of different lev-
els and various seismic waves. An Incremental Dynamic Analysis (IDA) method is employed to obtain the relationship
between structural seismic demand parameters and ground motion intensity measures. A logarithmic function relating
the maximum inter-story drift ratio to the peak ground acceleration ( PGA) is regressed to derive the fragility curves of
the structure under near-field and far-field earthquakes. The analysis results indicate that under design basis earth-
quakes (PGA =0.20g) , rare earthquakes (PGA =0.40g) , and mega earthquakes ( PGA =0. 60g) , the maximum in-
ter-story drift ratios of the structure are 1/377, 1/191, and 1/134, respectively. All these values meet the limit re-
quirements specified in the Code, demonstrating excellent seismic performance. Furthermore, the velocity pulse effect
of near-field earthquakes significantly amplifies the structural dynamic responses by 15%~25% and increases the de-
mand model uncertainty, with the exceedance probabilities of all structural damage states being higher than those under
far-field earthquakes. Under far-field earthquakes, the structure exhibits a lower damage risk and possesses a higher
safety margin against collapse.
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