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AE Monitoring to Evaluate the Stability of Rock Cavern in High Pressure
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Abstract

At the test site of CAES (compressed air energy storage) cavern in Kamioka mine in GIFU, Japan, AE (acoustic
emission) was monitored to evaluate the stability of rock around the entry roadway, the cavern, and the concrete plug
during high pressure water injection tests.

In orderto monitor an extensive scope around the cavern ahd the plug, ten AE transducers (2 - 5 kHz) and four triaxial
transducers were cemented at the bottom of the boreholes in the depth of 0.2 - 10 m drilled from the cavern wall and the
roadway, before the cavern wall was improved in water proof. In this field test, the inner water pressure was increased up to
4.5 MPa.

Through this field test, most of AE events detected were smallin magnitude in comparison with the shot signal hit the
roadway wall with small hammer. Furthermore, in the cyclic pressure loading tests, few AE was detected untilthe pressure
increased to the maximum value of previous cycle. That is, Kaiser effect was identified. Also, combining the data from
other measurements such as plug displacement, water leakage and so on, it was confirmed that most of the AE were not
originated from anew crack initiation of rock, but the existing cracks and the grouting mortar. Besides, the displacement of
the concrete piug with the increase of water pressure induced the closure or the opening of the existing cracks with AE

generation.
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