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STABILITY ANALYSIS OF UNDERGROUND OPENING DURING
EXCAVATION, TAKING TIME-DEPENDENT BEHAVIOUR OF SURROUNDING
ROCK MASS INTO CONSIDERATION

Toyokazu OGAWA, Tomoyuki AOKI, Mayumi JO,
Hiroya MATSUI and Hideyuki HORII

For a design and safe construction and operation of underground structures in sedimentary rocks at
depths, it is important to consider long-term stability of rock mass around openings. It is important
especially at the excavation stage to evaluate this since the rock deforms elastically as well as inelatically.
This paper introduces a method to explain this, combining laboratory experiments and a rheological
model with numerical analysis results. A couple of indices to describe the degree and timing of time-
dependent deformation are introduced with reference to the instantaneous elastic deformation. Effects on
the amount of deformation and support pressure subsequent to the support erection are investigated.
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