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Abstract: During the operation of salt rock underground gas storages, ground settlement would be generated due
to the volume shrinkage of salt rock caverns, and that would made a negative impact on the facilities on the
ground(such as buildings, bridges, roadbed, etc.). In order to assess the impact, the method for calculating the
failure probability of ground settlement in the area of salt rock underground gas storage was established. Firstly,
the volume shrinkage of the salt rock caverns was obtained by numerical calculation. Then the SRAKA
SCHOBER mining method was used to obtain the surface settlement caused by the volume shrinkage, and the
performance function of the risk was established. Finally, the failure risk probability of ground settlement can be
calculated by Monte Carlo method based on random variables. The method was applied to the Jintan underground
gas storage in salt rock, the impact of the facilities on the ground settlement was effectively accessed, and the
theoretical basis for the safety control of the salt mine zone was also provided.
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Fig.1 Influence diagram of ground settlement caused by volume
shrinkage of salt rock underground gas storage
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Fig.2 Distribution of facilities on the ground of salt rock
underground gas storage cavern
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Fig.3 Strata distribution of Jintan salt rock underground

gas storage cavern(unit: m)
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Fig.4 Finite element model of Jintan salt rock underground

gas storage cavern
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Table 1 Elastic parameters and statistical distribution of
storage medium
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TH S &R W ok P R B A
GPa  AM % FM RN % KW

YA 100 0.1 10 EX 027 - - -
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Je 2 40 0.1 04 FAx 030 - - -
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Table 2 Plastic parameters and statistical distribution of
storage medium
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Table 3 Rheological coefficients and statistical distribution of
storage medium
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operates for 20 years under pressure of 6 MPa
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Fig.8 Ground settlement changing with operation time
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