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A Study on the Shape and Size Effects on the Stability of Underground Openings
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Abstract

In this study, the analytic solutions and numerical methods were used to estimate the
shape and size effects on the stability of underground openings. The stability of underground
openings was evaluated by scrutinizing the effects of the rock mass quality, the state of
in-situ stresses and the lateral earth pressure coefficient on the displacement, the stress con-
centration and the plastic region developed in the vicinity of the openings.

The analytic solutions have shown that the stress concentration factor is inversely pro-
portional to the radius of curvature of openings. Through parametric study on the various
shapes and sizes of underground openings the characteristics of the controlling factors con-
cerned with the stability were analyzed.

Then, the study was extended to the horseshoeshaped openings commonly used for under-
ground storage. Through the extended study the effects of the stress ratio and the height-to-
width ratio of openings on the maximum displacement and plastic region developed around
the openings were estimated. The results have shown that the height-to-width ratio of dom-
estic storage caverns can be increased economically without stability problem, as far as the

lateral earth pressure coefficient is appropriate.
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