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Seismic response of underground structures in subway station-
bridge unitized projects
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(1. School of Civil and Hydraulic Engineering, Huazhong University of Science and Technology, Wuhan 430074,
P. R. China; 2. School of Civil Engineering, Wuhan University, Wuhan 430072, P. R. China)

Abstract: The subway stations - bridge unitized (station - bridge unitized) projects can reduce urban traffic
congestion and save construction space. But their seismic response mechanism and the seismic response of
underground structures are not very clear. 3D models of station - bridge unitized condition and single station
condition were established using finite difference software. Firstly, static calculations were completed, and the
law of force and deformation of two conditions were analyzed. On the basis, with the input of EI-Centro and
Kobe waves, interlayer displacement angle, stress and weak positions of subway station were analyzed.
Finally, the effects of load and height of the bridge on the seismic response of subway station were studied. The
results indicate that as the input acceleration of bedrock increases, the effect of the overpass on the interlayer
displacement angle and maximum stress of the subway station becomes greater. Tensile damage at the ends of
station floors 1s easier to occur in station - bridge unitized condition, and the middle columns should also be

attached equal importance to in strong earthquakes. There is a positive linear correlation between the interlayer

W#E B #:2022-09-02
EE T [HRARPAIES (52078236)
EF ' 9k (1999- ), 55, FE N 5+ TR S, E-mail : zhangs1@hust.edu.cn.
HRAGEGEER ), B, 842, 1+ 4 5, E-mail : zhengjj@hust.edu.cn,
Received: 2022-09-02
Foundation item: National Natural Science Foundation of China (No. 52078236)
Author brief: ZHANG Sheng (1999- ), main research interest: geotechnical engineering, E-mail: zhangs1@hust.edu.cn.

ZHENG Junjie (corresponding author) , professor, doctorial supervisor, E-mail: zhengjj@hust.edu.cn.



% 24

KM, bR LA P T M0 Era B 43

displacement angle and bridge load, which can also be observed in bridge height. In addition, stresses increase

linearly with bridge load and height.

Keywords: subway station-bridge unitized project; overpass; subway station; seismic response; bridge
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Table 2 Mechanical parameters of the surfaces
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