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Shaking table test and analysis on the seismic performance
of pillarless large-span metro station

YANG Lei' ,CHEN Yan',JIA Shaodong' ,HU Shuang ping®, LI Jiangle®
(1. Nanning Rail Transit Co. , Ltd. , Nanning 530029, China;
2. China Railway First Survey and Design Institute Group Co. , Ltd. Xi'an 710043, China;
3. School of Civil Engineering, Xi'an Univ. of Arch. &. Tech., Xi'an 710055, China)

Abstract: The pillarless large-span subway station has the advantages of being beautiful, convenient and practical.
Due to the elimination of the center column in its structural form, the reliability of its seismic performance has also
received much attention. In order to study the seismic response of the pillarless large-span subway station under
various conditions, a pillarless-supported underground subway station in Xi' an is chosen as the engineering
background. The similarity ratio of model structure and model materials were designed. The shaking table
experiment was carried out, considering El-Centro wave, Taft wave, and Xi'an artificial wave. Based on the
dynamic model test, the finite element analysis of the structure was made to study the vibration response of the
structure under seismic waves. Results show that the stress concentration of the structure appears at the joints of
the bottom of the station, at the roof and the side wall and the joints of the two sides of the middle plate near the
wall. It is recommended to take reasonable measures for local strengthening of these structural parts in engineering

applications.
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Fig. 1 Metro station structure model (unit: mm)
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Tab. 1 Scale similarity constant of model
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Tab. 2 Remolding soil parameters
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Fig. 2 Model and acceleration sensor layout (unit: mm)
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Tab.3 Loading conditionsof shaking table
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Tab. 4 Station structure acceleration response peak and power amplification factor
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