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Abstract: To investigate the impact of spatial variability
of different mechanical parameters on the initial fracturing
pressure of gas storage cavern. A thermomechanical
coupling random phase field model, applicable to lined
caverns for compressed air energy storage, was
established based on the principles of random field
theory, conservation laws of mass and energy, Fourier’s
law, and the variational principle. The correctness of the
model was validated through experimental results and
numerical simulation. Combining Monte Carlo method, a

compressed air energy storage (CAES) case from
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literature was selected for analysis and study. The
research indicates that the initiation pressure of a gas
storage cavern is significantly influenced by the spatial
variability of rock mass, decreasing with increasing
coefficients of variation of the Young’ s modulus and the
critical energy release rate, and exhibiting an
approximately inverse relationship under their combined
variability. However, the autocorrelation distances of the
Young’ s modulus and critical energy release rate have a
relatively minor impact. The spatial variability of Young’s
modulus has a greater influence on the initiation pressure
compared with the critical energy release rate.
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