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Soil-Structure Interaction Analysis in the Time Domain
Using Explicit Frequency-Dependent Two Dimensional Infinite Elements
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ABSTRACT

In this paper, the method for soil-structure interaction analyses in the time domain is proposed. The far field
soil region which is the outside of the artificial boundary is modeled by using explicit frequency-dependent two
dimensional infinite elements which can include multiple wave components propagating into the unbounded
medium. Since the dynamic stiffness matrix of the far field soil region using the proposed infinite elements is
obtained explicitly in terms of exciting frequencies and constants in the frequency domain, the matrix can be easily
transformed into the displacement unit-impulse response matrix, which corresponds to a convolution integral of it
in the time domain. To verify the proposed method for soil-structure interaction analyses in the time domain, the
displacement responses due to an impulse load on the surface of a soil layer with the rigid bed rock are compared
with those obtained by the method in the frequency domain and those by models with extend finite element meshes.
Good agreements have been found between them.
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