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Abstract: The direct finite element method has been widely used in the soil-structure interaction
(SSI) analysis. It is achieved by transforming the site response into the equivalent loading based on
the viscous-spring boundary condition. When the structure is deeply buried in the soil, the whole finite
element model of the SSI system contains too many degrees of freedom, especially for the three-di-
mensional problem, so that the computation efficiency is low. In this paper, an efficient analysis
scheme is developed. In this new scheme, the one-dimensional site response analysis is still performed
for the whole deep soil layer. Subsequently, the artificial bottom and top boundaries of the SSI model
are moved up from the bottom of the actual soil layer (bedrock surface) and down from free surface,
respectively, to the locations sufficiently near the structure. The theoretical analysis and numerical ex-

amples indicate that the proposed efficient analysis scheme satisfies the requirements of precision,

* Wis HHA:2018-10-22; & [E H#3 :2019-01-13
EETH AT AR ERE SR EERF LT HJQ19029) [ 2 & # A1H A BA(No.IRT _17R03) . [ % 973 %I
Tt H (2015CB057902)  [E 5% H #A B} H 4 71 H (51421005, 51678015)%% Bl
EE BN R (1980— ), B, 802 W+, FEMNHFE R TEIENG . E-mail: zhaomi@bjut.edu.cn

39



even when the location of the artificial boundary is sufficiently near the structure. The boundary loca-

tion 1s discussed based on some parametric analyses regarding the structure size, its buried depth and

the surrounding rock grade.

Keywords: seismic soil-structure interaction; site response; deep structure; artificial boundary condi-

tion; seismic input; parameter analysis
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Table 1 Material constants of surrounding rock and lining
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Table 2 Computational model and time
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