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Experimental Study on Creep Behavior of Underground Rock Cavern

Kenichirou Suzuki Makoto Torihara

Abstract

Evolution of cracks leading to brittle failure under dry conditions has been elucidated by tri-axial creep tests and
rock-cavern model tests on granitic rocks. A micromechanical model considering time-dependent crack growth was
applied to simulate the results of cavern-model tests. This paper describes the evolution of cracks leading to brittle
failure under saturated conditions during tri-axial creep tests and rock-cavern model tests on granitic rocks.The
strength of saturated granitic rock was 3% lower than that of dried granitic rock, and the duration to creep failure of
saturated rock was 10 to 100 times shorter than that of dried granitic rock. During rock-cavern model tests under
saturated conditions, damage evolved uniformly around the cavern. This was different from the damage evolution of
the dried rock-cavern model. These results suggested that the water accelerated crack evolution.
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