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A STUDY ON THE EFFECT OF SOIL STRUCTURE INTERACTION
ON THE EIGENPROPERTY OF STRUCTURE

1A e, R M- T, K
Nobuo FUKUWA, M. Ali GHANNAD and Shigeharu YAGI

In order to grasp the dynamic characteristics of structure considering soil structure interaction, the eigenproperty of
structure having identical stiffenss and mass distribution is evaluated. As evaluation methods, two approaches are
introduced. The first is based on explicitly representing the determinant of dynamic stiffness matrix by the polyno-
mial expression using the property of the cofactor expansion of tridiagonal matrix having common elements. The
another method is based on explicit representation of transfer function using the transfer matrix method which is
powerful for periodic structures. The dependency of the eigenfrequencies and damping ratios on the analysis model,

* story and size of structure and stiffness of soil are studied. First, the effect of soil-structure interaction on the
eigenfrequencies for undamped models are studied. Secondly, the effect of damping on the eigenproperty is studied
through the complex eigenvalues and transfer functions and it is clarified that the soil-structure interaction gives a
large influences on the dynamic property of structures, which points out the limitage of conventional real
eigenanalysis and the importance of proper selection of damping model.

keywords : Soil Structure Interaction, Eigen Frequency, Damping Ratio,
Gravitational Equation, Cofactor Expansion, Transfer Matrix Method
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