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A Practical Coupling Method for Analyzing Soil-structure Interaction

GU Quan, PENG Yi, ZENG Zhi-hong

(School of Architecture and Civil Engineering , Xiamen University , Xiamen 361005, Fujian ,China)

Abstract : A novel practical method is presented for the analysis of soil-structure interaction (SSI).
In this method, the structure is modeled by nonlinear FEM (OpenSees), and the soil is modeled
by a time domain solution that is transformed from a frequency domain analytical solution using a
discrete time domain recursive filter. The boundary conditions of force and displacement between
soil and structure are satisfied using Newton’s method, and the coupling between the two sub-
structures is based on CS integration techniques. We use structure and soil systems with a single
degree of freedom, and study a real SSI example to determine the efficiency, accuracy, and appli-
cability of the proposed method. Furthermore, we examine the differences between the conditions
when considering and not considering SSI effects. This study proposes a practical method for non-
linear seismic analysis of SSI systems, and the research results provide valuable insights for engi-
neering applications.
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