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AN EXPERIMENTAL STUDY ON THE SHALLOW UNDERGROUND OPENINGS
IN ROCK MASS ON THEIR STATIC AND DYNAMIC STABILITY

Michio TAMASHIRO, Takashi ITO, Omer AYDAN and Naohiko TOKASHIKI

In recent years, there is interest on the stability of man-made and natural cavities. Among them, large-
scale cavities are generally constructed for hard rock. However, there are few studies on shallow
underground openings, and it is necessary to consider seismic resistance in underground openings. In this
study, the authors examine the stability of shallow underground openings in rock with different
discontinuity patterns (e.g. hexagonal pattern orthogonal, crushed, spherical) through model tests.
Furthermore, we have studies the effect of seismic forces on the rock load through the trapdoor testing
technique, and showed that the possibility of permanent change in rock load.
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