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On an Earthquake Response Analysis Method
of Liquid-Structure-Ground Coupled System
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Hideki Kawamura Masahiro Tokunaga

Abstract

A computer program according to the finite element method which analyzes earthquake
response of a liquid-structure-ground coupled system concerning the axisymmetric and
antiaxisymmetric oscillation of an axisymmetric rotating body was developed. The micro-
amplitude wave theory and the potential theory formulate the liquid oscillation, and the
transmitting boundary and the viscous boundary are used for side and bottom boundaries
of the ground respectively to simulate the infinite extension effects of the ground. This
program may be applied in analyzing some kinds of tanks, offshore structures and reactor
containers, and is effective in the case of a structure having the interactions of liquid and
ground. A case study on an underground LNG tank shows that the existence of liquid
has little influence on the sectional forces of the side wall, and it is brought to light that
the liquid is adequately medeled by the fixed liquid concept of Housner and others.
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