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Seismic Response Analysis of Cross Transfer
Subway Station

SU Jian' ,LI Dakun' ,XU Minze® ,CUI Chunyi’ ,ZHAO Jingtong’

(1. Department of Ocean and Civil Engineering,Dalian Ocean University, Dalian, China, 116023 ;2. Department of
Civil Engineering,Dalian Maritime University , Dalian, China, 116026 )

Abstract;In order to study the influence of the vertical ground seismic load on the dynamic
response of the structure in the seismic analysis of the cross transfer subway station, it can provide
some reference for the seismic analysis of the cross-transfer subway station. Taking the structure of
an underground three-layer cross transfer subway station as the research object, a three-dimensional
finite element analysis model is established by using the finite element software MIDAS-GTS.
Considering the nonlinearity of soil,the dynamic time history analysis method is used to analyze
the seismic response law of the cross transfer station structure under horizontal and vertical ground
motions ,and compared the response of the structure under unidirectional and bidirectional coupling
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ground motions. Under the action of bidirectional seismic loads, the dynamic response of the
structure is similar to that of unidirectional seismic loads, but the average increase in horizontal
displacement of the structure is 1.44% , and the average increase in vertical displacement is
1.21% ; The interlayer displacement angle increased by 12% compared to horizontal seismic
motion and 1 876% compared to vertical seismic motion; The structural acceleration response
increases by 4. 1% horizontally and decreases by 2. 8% vertically. Under the coupling effect of
bidirectional seismic loads,the seismic response of the structure significantly increases,resulting in
greater dynamic effects and ultimately causing greater damage to the structure; The peak
acceleration of the top plate is the largest and most susceptible to damage; Due to the effect, the
horizontal seismic response of the structure increases, while the vertical seismic response
decreases.

Key words: cross over transfer subway station; dynamic time-history analysis; seismic response;
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Fig.2 Soil model and mesh diagram
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Table 4 The acceleration amplitude of main nodes

under horizontal seismic action cm/s’

Rl in 3 R i R Jom i s £
1 116.0 5 108. 5
2 116.1 6 108. 5
3 111.8 7 104. 8
4 112.6 8 104. 8
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