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Seismic Response Analysis of Soil-Pile-Structure Interaction System

considering the Underground Cavity
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ABSTRACT

The major purpose of this study is to determine the dynamic behavior of soil-pile-structure
interaction system considering the underground cavity. For the analysis, a numerical method for ground
response analysis using FE-BE coupling method is developed. The total system is divided into two
parts so called far field and near field. The far field is modeled by boundary element formulation
using the multi-layered dynamic fundamental solution that satisfied radiational condition of wave. And
this is coupled with near field modeled by finite elements. For the verification of dynamic analysis in
the frequency domain, both forced vibration analysis and free-field response analysis are performed.
The behavior of soil non-linearity is considered using the equivalent linear approximation method. As
a result, it is shown that the developed method can be an efficient numerical method to solve the
seismic response analysis considering the underground cavity in 2D probiem.

Key Word : seismic ground motion, FE-BE coupling method, multi-layered dynamic fundamental
solution, seismic response analysis, cavity
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