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Large Deformation Analysis of Cylindrical Underground Structure
with Surrounding Ground Subject to Action of Lateral Pressure
——Two-dimensional Analysis by Nonlinear FEM——

Takashi Matsuda Yozo Goto

Abstract

A large deformation analysis of a cylindrical underground structure was carried out
giving consideration to the restraining effect of the ground and the influence of lateral
pressure. The object of this study was the estimation of ultimate loading under a condition
nearer to the real state of the structure than according to the elastic buckling theory for
circumferential pressure only under no restraint. Numerical calculations were executed by
geometrical and material FEM. As a result, it was found that (1) without consideration
of the ground the ultimate load is reduced to 44% of buckling load according to conven-
tional designing caused by the synergistic effect of circumferential and lateral pressures,
(2) with consideration of the surrounding ground, the ultimate load is increased by the
restraining effect of the surrounding ground, and it is thought the cylindrical structure
will not collapse under lateral pressure in the range normally used in designing.
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