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Abstract: In this work, an overall finite element model, considering the nonlinear dynamic inter-
action of soil-pile-evaluated station structure systems, was established with the software
ABAQUS. The transverse seismic performance of an elevated metro station was systematically
analyzed, considering the spectral characteristics of input ground motions. Horizontal deforma-
tion and the acceleration response of the structure, and the dynamic internal force response at the
column bottom were obtained and analyzed. The results showed that the dynamic response of the
superstructure of the elevated station was stronger than that of the understructure, especially the
maximum shear force and bending moment at the column bottom. Meanwhile, earthquake waves

with obvious near-field pulse-like characteristics should more easily enhance the seismic response
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of the elevated structure.
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Fig.2 Finite element model of the elevated structure for a subway station
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Fig.3 Finite element model of soil-pile-elevated station structure interaction
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Fig.4 Original time-histories of the acceleration used as the input motion in this test
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Table 2 Natural vibration frequencies of the Qiaolin

subway station

B BIR/Hz o JAW/s dRBY O BER/Hz o /s
1 1.229 4 0.813 4 6 2.226 7 0.449 1
2 1.387 1 0.720 9 7 2.592 2 0.385 8
3 1.649 5 0.606 2 8 2.624 7 0.381 0
4 1.759 6 0.568 3 9 2.670 8 0.374 4
5 1.959 0 0.510 5 10 2.789 1 0.358 5
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The first two vibration modes of the elevated station structure
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Fig.6  Acceleration amplification at the bottom and top of column under bedrock input
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Fig.8 The bending moment at the bottom of column under bedrock input earthquake waves with different PGAs
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Fig.9 The shear force at the bottom of column under bedrock input earthquake waves with different PGA s
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