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Simplified Numerical Method for Dynamical Ground
Compliance for Arbitrary-Shaped Rigid Foundation

by Hideji Kawakami* , Shinichi Tasaki*¥*

This paper presents an approximate numerical procedure for
calculation of the dynamical ground compliance for an arbitrary-shaped
rigid foundation resting on an elastic half space. The proposed method
is based on a reduction of Fredholm integral equations of the first
kind to linear algebraic equations by subdividing the contact area
between the foundation and the elastic medium into subregions.

Following points are mainly improved:

(1) In order to enable analytical integration, Green's functions are
represented by the sum of the real and imaginary parts, each of
which is approximated to power series or linear functions;

(2) contact area 1is subdivided into arbitrary triangular-shaped
subregions;

(3) linear distribution of contact pressure is assumed in each
subregion; and

(4) displacement points can be separated from loading points.

In order to discuss an accuracy of this method, circular
foundations resting on an isotropic homogeneous elastic half-space are
examined.

The result shows that this method reduces computation time
drastically because it
(1) enables analytical integration in each subregion instead of
numerical one;
(2) is adequate to subdivide the arbitrary-shaped foundation with
small number of elements; and
(3) is excellent in expressing the distribution of the contact
pressure that changes sharply near the foundation fringe.

* Faculty of Engineering, Saitama University
*% Graduate Student, Faculty of Engineering, Saitama University
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