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Evaluation for the Stability of a Deep Underground Rock Cavern

— An Experimental Study on Damage Growth in Rock Masses —

Kenichirou Suzuki  Kazuto Namiki

Makoto Toriihara
Abstract

To characterize rock behavior around a cavern, tri-axial compression tests and rock cavern model tests
were conducted and crack geometry evolution during brittle failure was investigated. It was demonstrated that
crack tensor F;; was closely related the second rank tensor V; which was determined by measuring the elastic
wave velocity in at least six directions. Crack tensors showed that crack nucleation and growth progressed in
the same manner as in an initial anisotropic structure. Resistivity measurement for large columns before and
after failure tests showed that crack distribution depends upon stress condition at failure. Rock-cavern model
tests showed that cracks evolved at the sidewall of the cavern in the biaxial compression stress state by
monitoring AE and measuring porosity.
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A Sample of Super-Sonic Wave Test
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Resistivity Measuring Pattern (View and Location)
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Schematic View of Cavern Model Test
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Measuring System of Cavern Model Test
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Change in P-wave Velocity during Brittle Failure
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Change in Crack Density £, during Brittle Failure
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Stress level and Location of AE Events
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