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Earthquake Response Analysis of Underground Tanks by means of an
Axisymmetric Finite Element Method
Yozo Goto

Takashi Shirasuna
Abstract

A computer program based on an axisymmetric finite element method which includes
thick shell elements and partial viscous boundaries is developed to estimate earthquake
responses of cylindrical underground tanks. The computed results obtained by this program
more or less coincide with the results of tests concerning vibration of a model underground
tank, and agree with the results of the three-dimenstional wave propagation theory with
regard to a rigid cylindrical body embedded in an elastic stratum. A case study concerning
the earthquake response of an acual underground tank indicates that the shearing stress
in the plane direction of the tank wall is of a high level, that soils adjacent to the tank
are severely strained decreasing their stiffness and the distribution of dynamic earth pres-
sures acting on the tank varies, and that the tangential bending stress of the wall should
be estimated through another method which analyzes oval deformation.
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