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Abstract: The underground gas storage in salt rocks plays an irreplaceable role in peak shaving and safety ensuring for gas
supply. Therefore, determining the reasonable limit pressure of gas storage is of great significance. With regard to the limit
pressure for ellipsoid gas storages, the limit pressures of different ellipsoid sizes of gas storages are calculated by using the fi-
nite element software ABAQUS. The limit pressures are discussed by the Mohr-Coulomb shear failure criterion, maximum
pressure criterion and minimum pressure criterion. Besides, effects of the varying cohesion and tension strength of interlayer
of underground salt rock gas storages on the limit pressure are studied. The results show that the limit pressure of the gas
storage increases with the decrease of the ratio of the axis length of ellipsoid cavity. While the limit pressure of the same gas
storage does not change with the variation of cohesion and tension strength. When different gas storages attain the maximum
pressure, damage occurs at the top of the salt rock cavity, and for the minimum pressure, the damage area of the interlayer
is basically unchanged. The existence of interlayer has little influence on the limit pressure of ellipsoid gas storages.
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Table 1 Stratum computational mechanics parameters

SUPERL RS BRER PUROR MR WEY

=

H/GPa b J1/MPa JE/MPa fi/(°) (kg-m™)
A 18.5 0.30 1.25 1.0 40 2200
b 150 0.27 1.00 1.0 35 2600
RAEFE 100 030 0.50 0.5 30 2300
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Fig.5 Finite element calculation model
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Fig.6 Equivalent plastic strain at elastic-plastic the maximum pressure of gas storage
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Fig.7 The maximum main stress at elastic-plastic the maximum pressure of gas storage
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Fig.8 The maximum displacement at elastic-plastic the maximum pressure of gas storage
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Fig.9 Equivalent plastic strain at elastic-plastic the minimum pressure of gas storage
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Fig. 10 The maximum main stress at elastic-plastic the minimum pressure of gas storage
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Fig.11 The maximum displacement at elastic-plastic the minimum pressure of gas storage
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Table 3 Laminated salt rock gas storage the maximum

pressure under different cohesions MPa
FBRERTI ¢ BT 1 BT 2 R 3 R 4
0.5 34. 06 34.89 35.95 39.33
0.4 34. 06 34. 89 35.95 39.33
0.3 34. 06 34.89 35.95 39.33
0.2 34. 06 34.89 35.95 39.33
0.1 34.06 34.89 35.95 39.33
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Table 4 Laminated salt rock gas storage the minimum

pressure under different cohesions MPa
FEFRTI ¢ BT 1 BT 2 T 3 AL 4
0.5 10. 26 11. 31 11.01 11.50
0.4 10. 52 11.43 11.24 11.87
0.3 10. 55 11.50 11.37 11.96
0.2 10. 57 11. 60 11. 47 12. 09
0.1 10. 68 11.73 11.49 12. 15
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Table 5 Laminated salt rock gas storage the maximum

pressure under different tension strength  MPa

SRy B g2 KEm3 BiR4
0.5 34.06 34.89 35.95 39.33
0.4 34.06 34.89 35.95 39.33
0.3 34.06 34.89 35.95 39.33
0.2 34.06 34.89 35.95 39.33
0.1 34.06 34.89 35.95 39.33

®6 ARMNBETEXREREMSETREN
Table 6 Laminated salt rock gas storage the minimum

pressure under different tension strength  MPa

FRphsREE B R 2 AL 3 L 4
0.5 10. 47 11. 50 11.34 11.96
0.4 10. 47 11. 50 11.34 11.96
0.3 10. 47 11. 50 11.34 11.96
0.2 10. 47 11. 50 11.34 11.96
0.1 10. 47 11. 50 11.34 11.96
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