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Research on stability of underground high-pressure lining gas
storage based on three-dimensional numerical simulation
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Abstract

Underground high-pressure lining gas storage has many advantages such as good sealing, high proportion of working gas, large
volume compression rate, rapid capacity, flexible injection and production, no need to purify the produced gas, high gas production
capacity, flexible location, flexible construction and so on. In this paper, by means of numerical simulation, three-dimensional solid
model is established to study the stress and deformation of surrounding rock structure and lining structure. The results show that
the main deformation of the surrounding rock and lining structure layer is located in the middle of the tank, and the strain of the
lining layer is greater than the strain value of the surrounding rock, indicating that the lining layer bears the gas storage pressure and
transfers the storage pressure. At the same time, the stress concentration phenomenon occurs in the intersection area between the
straight wall and the disc curved wall, which is as high as 25MPa. At the same time, the stress unit of each structural layer mainly
bears the combined stress. The research results can provide theoretical guidance for the construction and operation of underground
high-pressure lining gas storage.
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