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Abstract

The LNG storage system in the rock cavern discussed in this paper has no heating
facility and allows the reduction of temperature in rock around the cavern. The omission of
heating operations in the rock would be beneficial from the standpoints of both
construction and operation costs. However, the reduction of rock temperature can cause
tensile stress in rock and the occurrence and propagation of cracks, resulting in major
stability problems of the rock cavemn.

The computational calculations by the finite element method and the distinct element
method are performed to investigate the exchange of thermal distribution, the state of
stress, and the propagation of cracks around the rock cavern. The results of the
calculations in the two methods are compared in this paper. The properties of the rock used
in the analysis are investigated by laboratory tests in cryogenic condition in order to
consider the thermal dependance of rock properties. The effects of insulation installed on
the surface of the rock cavern are also discussed. It was found that the installation of the
insulation enhances the stability of the rock cavern by minimizing the magnitude of
tensile stress and the propagation of cracks.
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