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(a) Dimension diagram of subway station main structure (Unit: m)
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(b) Reinforcement diagram of subway station main structure
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Fig.1 Dimension and reinforcement diagram of subway

station structure
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Fig.2 Finite element model for soil-subway station dynamic interaction system (Unit: m)
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Fig. 3 Cloud image of seismic tension damages of underground structure under the Kobe wave (PBA=0. 3g)
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Tab.2 The isolation efficiency of main structure under different peak accelerations of Kobe wave
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Comparative analysis on seismic performance of two-story subway
underground station structures with different isolating systems

ZHUANG Hai~yang, LI Sheng, WANG Wei, CHEN Guo-xing
(Institute of Geotechnical Engineering, Nanjing Tech University, Nanjing 210009, China)

Abstract: In view of the weak seismic components of subway underground station structure, the seismic response characteristics of
the traditional station structure, the station structure with the elastic sliding bearing setting at the top of the middle columns on the
top and ground floor, and the proposed station structure with the elastic sliding bearing setting at the edge of the middle plate and
the middle columns on the ground floor are studied. A 2D global time-domain finite element analysis model is built for the nonlinear
statically and dynamically coupled soil-main structure interaction. The influence rules of the interlayer displacement, angle, seismic
damage and dynamic force response of the main structure of the station are compared and analyzed when different isolating systems
are adopted. The results show that, compared with the traditional station structure, the station structure with the elastic sliding
bearing setting at the top of the middle columns suffers less damage in earthquake and has better seismic performance. The station
structure with the elastic sliding bearing setting at the edge of the middle plate and the middle columns on the ground floor proposed
in this paper can ensure that the middle columns of the station structure are not severely damaged and can be replaced quickly after
the earthquake, which can improve the overall seismic performance of the subway station structure and the rapid recovery ability of

the structural function after the earthquake.

Key words: isolation bearing ; seismic performance ; subway underground station structure ; earthquake damage ;numerical modelling
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