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Dynamic Response of Underground Openings
Considering the Effect of Water Saturation
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ABSTRACT

Three-dimensional dynamic analysis of underground openings subjected to explosive loadings

considering the effects of water saturation is carried out in this study. The problem considered in this
study is an unlined circular tunnel subjected to a finite cylindrical charge placed at the center of the
proposed tunnel. The surrounding rock mass is assumed to be the limestone with 135% of porosity.
Two calculations are compared using an identical explosive charge; the first in dry rock of 135%
porosity, the second in the identical rock, but in a fully saturated condition. It is shown that underground
openings in saturated porous medium could be significantly more vulnerable to the potential damages
associated with high motions and shear failure than those in dry medium.
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