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SOIL-STRUCTURE INTERACTION OF RIGID STRUCTURES CONSIDERING
THROUGH-SOIL COUPLING BETWEEN ADJACENT STRUCTURES

by Dr. HIDEJI KAWAKAMI, Associate Professor of Saitama
University, Member of A, 1. ].

The objective of this study is to develop a theory for the response of a group of rigid structures with arbitrarily
shaped bases attached to the surface of an elastic half space under the effects of the seismic excitation.

Two methods are developed for the calculation of the dynamic response of a group of rigid structures. One is
the application of a computationally efficient boundary element method. This procedure is based upon sub-
dividing the contact area into a number of smaller triangular sub-regions, and the contact tractions and the
Green’s functions are assumed to be linearly varying functions of space coordinate within each sub-region. The
obtained system of integral equations is discretized and reduced to a system of linear algebraic equations.

The other is a much simpler method than the first one, and it is for obtaining a first order approximation. For
this method only the response of a isolated structure and the Green's functions for the elastic half-space are
needed.

Numerical results for two cylindrical masses (Fig. 2) are presented when they are excited by vertically incident
plane waves, The amplitude ratio of the motion of the structure to that of the corresponding isolated structure is
plotted in Fig. 6 as functions of dimensionless frequency for different values of separation. A comparison of the
four sets of curves of Fig. 6 makes it evident that the effect of varying the mass of the structure, m,, on such a
ratio is not so significant as the mass of the second structure, m,, and that the agreement between the results of

the proposed two methods is reasonably good.
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