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Abstract: The direct finite element method is achieved by transforming the site response into the
equivalent loading based on the viscous-spring boundary condition. It is one of the most common meth-
ods using time history analysis for soil-structure interaction analysis. This method is very accurate but
users need to generate command stream files through programming based on commercial finite ele-
ment software. In this paper, a simplified dynamic time analysis method, i.e. the roller boundary is ap-
plied at lateral boundaries and the bottom boundary are forced by the free field response that is ob-
tained from one-dimensional (1D) site response analysis. Firstly, the site response analysis is done un-

der the conditions of given rock surface, bedrock and site surface records respectively based on 1D
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equivalent linearization site response analysis, which shows that the same site responseresults can be

obtained for the three analyses under the same earthquake. Then, simplified time analysis ispresented.

Finally, the seismic analysis of a two-span subway station is presented, and the results indicate that

the method has high precision and meets engineering requirements.

Keywords: soil-structure interaction; dynamic time history analysis; site response; roller boundary;

seismic input
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Fig.2 Seismic input for site response analysis
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Table 1 Parameters of soil layers
T+ )25 W /m #E /(kgem ™) B Y)Y/ (mes ) NER /N + A 5
1 0.0~1.0 1900 140 0.33 1
2 1.0~5.0 1900 140 0.32 2
3 5.0~8.0 1900 170 0.32 2
4 8.0~11.0 1900 190 0.40 1
5 11.0~17.0 1900 240 0.30 1
6 17.0~22.0 2 000 330 0.26 2
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