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Design of gas storage rock cavern by the hydro-mechanical coupled discrete model

BAREIE, KFEREs RREE e LRI
Kenji AOKI, Yoshitada MITO, Tetsuya MATSUOKA, & Daisuke KONDOH

Energy storage plants in rock cavern with high internal pressure, such as LPG storage cavern, CAES (Compressed
Air Energy Storage), have the possibility of LP Gas or air leakage, accoﬁpanying fracture initiation, propagation
and coalescing to form continuous fracture networks around the cavern. In order to plan and design the energy
storage plant, it must be required to estimate behavior of fracture propagation induced by internal pressure. The
discrete particle model which simulate inter-particle mechanics explicitly, can be coupled with fluid flow mechanics,
and often provide a more realistic simulation of rock mass deformation and fracture than continuum model, is

examined in this study.
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Microproperties Notation  Unit  Value

Ball-ball contact modulus Ec GPa 43 Microproperties Notation Unit Value
Ball stiffness ratio Kk, 12 Multiplier for domain volume my 1x107
Ball friction coefficient ' m 0.5 Residual channel aperture ag m  1.58x107
Contact-bond normal strength Sc MPa 137 Normal force for calibration Fy N 1x107
Contact-bond shear strength tc MPa 137 Multiplier for channel aperture m, 1x107
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