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Abstract

Crude oil storage in large rock cavern is in progress in Japan today, and other plans are
under way for underground storage of LPG, natural gas and compressed air. Construction of these
rock caverns normally involves simultaneous excavation of multiple large caverns, so it is quite
important to monitor the changes in the mechanical stability of the rock around the caverns
during and after construction, Since the loosened zone around rock caverns which have resulted
from the excavation of the caverns plays an important role on the stability of caverns, the
distribution of loosened zone must be accurately monitored and the results should be reflected
in the countermeasures to prevent the excessive propagation of the loosened zone,

The authors have carried out the laboratory and in situ experiment to investigate the failure
mechanism of the rock around the caverns by monitoring AE(acoustic emission). The obtained
results are as follows:

(1)In the measurments by triaxial compression tests in laboratory, the m-value decreases with
increase of loads and maintains the minimum value after failure.

(2)Through the measurments during the construction of caverns, loosened zone detected by m-value
propagates gradually from the walls of caverns to deep area.
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