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Stability analysis of rock salt cavern with catastrophe theory
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Abstract: The stability of single cavern roof is studied with cusp catastrophe model of large deformation circular plate with fixed
supports. The necessary conditions of instability are deduced. Considering the level stress contributed under the weight of strata and
geological construction, the cusp catastrophe of connected well roof is analyzed with cusp catastrophe model of beam model. The
sufficient and necessary condition of instability is deduced, which is the theoretical base of the cavern’s stability controlling and
national strategic oil storage in the cavern.
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Fig.1 Simplified mechanical model
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Fig.2 Simplified Mechanical Model
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