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Long-term deformation characters of salt rock surrounding
a gas storage cavern
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Abstract: The numerical creep analyses on salt rock surrounding a gas storage cavern using the FDM-software FLAC™ show that, since salt rock
creeps heavily under stress, the stable stress field in the salt rock strata has the characters of hydrostatical pressure, which is very important for the
stability of salt rock surrounding a cavity. Under an average inner gas pressure of 6 MPa, which is designed for a salt cavern located at 1000 m to
1340 m depth, the surplus storage capability of the cavern will remain 27. 5% of the original capability after 80 designed operation years. Taking
into account the scale and boundary condition effects of the model, the numerical results have been proved to be a relatively conservative reliable
valuation.
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Fig. 1 Geomeltry of cavern
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Fig.2 Numerical model
E TSR 2 b e R 1K, BT LABUE ZE X BRI ( BP « =
0PI vz = 0PI BAJEH( vy = - 640 “F-1fi) 1)
LIRS N, AN T x = 140 “FIH vz = 140 °F
[ R g . BRI E R A B B s E E
AR T . (ERERY R faf 2R FE A JE IR N (]
4 B N ERRYE I N D 21,3~ 39.5 MPa) FUR 2R
RN EARE . RSO 1.5 a IEFRIERARA, B

AZEBRALRE, —kiEmeies ek . REsi
A A BRI 1 R, S5 R AR E .

2 HERISEE IR
LR T 1000 m RAL I ER A, — R LLIRIE T
JIFOREE T . ARAE A I g R, R 5R
PEFF & Mohr— Coulomb 1 W], A 19 56 52 45 br Ak 58 )
2349 3.5 MPa, N BEHE 1 2004 30°, S hbih s 20N
0.5 MPa. #haM Bl ARESHILSWE 1 Pin.
Fx1 BETHEMEESH

Table 1 The parameters for deformation and strength of salt rock
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Fig. 3 Outline of cavern after 6 operation years

( maximum radial deformation 1. 652 m)
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Fig. 5 Radial and tangential stresses at a node

on the cavern wall
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Fig. 6 Convergence of the cavern volume induced
by the inner gas pressure
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Fig. 8 Dependence of the volume convergence on the model
width with two different boundary conditions ( under an

inner pressure of 5 MPa after 6 years)
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