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Rock Behavior of Large Underground Rock Cavern during Excavation
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Abstract

The project of the Sabigawa Pumped-Storage Power Station has got a rock cavern
(height;51m, width;29m, length;165m) excavated in rhyolite bedrock. Fifteen stages
of 2.5m bench cutting have opened the space of about 1,500m*> in cross section area.
The rhyolite bedrock contains considerable joints and several fracture zones. During
the construction of the cavern, many kinds of in-situ measurement were carried out,
and at several stages of bench cutting, rock behavior was forecasted analytically
based on the measurement of deformation. This paper describes the rock behavior
during excavation paying attention to the stress induced in the rock especially.
Rock behavior at the D-section is discussed in this paper based on the measurement
data and the analysis of redistribution of stress which came up after the failure
of the rock

The measurement data indicate that stress concentration was brought about in
the rock around the cavern after the existing stress was relieved by excavation.
Then, after the stress exceeds the peak shear strength, the rock turns into plastic
state. The measured rock behavior seems to be explained quite well in terms of
displacement and stress by the stress softening model which handles plastic state
of rock and geological discontinuities.
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