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Influence mudstone interlayer on stability of oil storage in laminated salt rock

YIN Xue-ying, YANG Chun-he, LI Yin-ping
(Key Laboratory of Rock and Soil Mechanics, Institute of Rock & soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: Considering the laminated geologic characteristics of salt rocks in China, the stability of ZK1075, ZK1083 and ZK1099
salt caverns in Yun-Ying area of Hubei Province is analyzed by the FLAC®” interface program of the new three-dimensional
expanded Cosserat medium constitutive model. Besides dealing with the effect of the stiffness difference between mudstone and rock
salt on elastic characteristics of the composite, it also considers that displacement correspondence between layers results in
mudstone’s fracture firstly and then leads to the deformation and failure of composite. The results show that the mudstone interlayer
in laminated salt rock in Yun-Ying area will restrict the deformation of rock salt owing to its larger stiffness and strength; and the
presence of mudstone interlayer plays an active role in the stability of the oil/gas storage.
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Table 1 Calculation parameters for static analysis
g PR JARAEL BERD) ANEREM PRI

E/GPa u ¢/MPa  w/(°) /MPa

i+ 0.5 0.35 0.5 35 0.5

s 2178 0232 2.0 24 15
FEvATSA 2178 0.232 2.0 24 1.5
AT EE 515 0.312 1.5 35 1
SRR RA 2178 0.232 2.0 24 1.5
SlREAE TS 515 0.312 1.5 35 1
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Table 2 Internal pressure in center of salt caverns of
calculation schemes
I p0 W T /MPa

TH

ZK1075 ZK1083 ZK1099
TH 1 4.36 6.12 5.78
THi2 5.6 7.12 6.78
TH 3 6.36 7.9 7.47
TH 4 7.36 9.12 8.78
TH 5 8.36 10.12 9.78
TH6 / 11.12 10.78
THL7 / 12.12 11.78
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