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DYNAMIC ANALYSES OF SOIL-STRUCTURE INTERACTION
BY BOUNDARY ELEMENT METHOD INVOLVING POINT LOAD SOLUTIONS
IN THE ELASTIC THIN LAYERED MEDIUM

M. Hasegawa *1
S. Nakai *1

N. Fukuwa *1
T. Tamura *2

In general the soil-structure interaction has considerable influence on the
dynamic response of massive structures. Recently considerable efforts have been
devoted to this problem by usage of the boundary element method. On applying
this method to multilayered medium, point load solutions for this system may be
required. Though the analytical method can give the exact solution, its numerical
procedure seems to be little practical. From this point of view, we already have
developed the boundary element method involving the closed form solution by the
thin layer method for the structure on the multilayered medium.

In this paper, a study is extended to the case of an embedded structure with
wide development of the previous method, assuming a quadratic variation of
displacements over the depth of an individual thin layer element and adding the
viscous dashpots to account for wave propagation in the third direction.

The response analyses descrived here are based on the substructure
technique. To calculate the dynamic response of the embedded structure by this
approach, we use the boundary element method involving Green’s functions of the
elastic multilayered medium by the thin layer method.

In order to verify the development presented, we investigated the accuracy of
displacement function, impedance function and transfer function against the free
field surface response of an embedded structure in a halfspace, an approximate
three-dimensional halfspace or a uniform medium resting on a rigid rock. It was
found that these results were in good agreement with those by the analytical
method.

As a conclusion, the aceuracy of this method was verified, and that this
method can be applied to the structure in the maltilayered soil. It seems that this
method is effective to the dynamic soil-structure interaction analyses for
multilayered system from the point of computation time.

*1  Ohsaki Rsearch Institute, Shimizu Construction Co., Ltd.
*2  Tokyo Institute of Technology
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