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Probability Distribution of Rock Salt Creep Parameters Based on
Multivariate Normal Distribution

MA Jiwei, WANG Zhiyin
Beijing Key Laboratory of Urban Oil and Gas Distribution Technology , China University of Petroleum, Beijing 102249, China

Abstract According to the rock salt creep experimental data at a would-be gas storage site and their variation pattern, based on the
Burgers creep model fitting, the rock salt creep parameters of the gas storage are obtained. Taking each of the creep parameters as a
random variable, the influence of many random factors on the creep parameters is studied during the rock salt formation and its creep
experiment process. Considering the linkages between the creep parameters, assuming a five variable overall random sample constituted by
the creep parameter variables in accordance with a five variable normal distribution, the joint density function of the five variable normal
distribution is obtained. Then the link between the creep parameters is revealed through the covariance matrix, and the multivariate normal
distribution assumption is tested by the Q-Q test method of the x* statistics. It is shown that the five variable overall random sample
constituted by the creep parameter variables can be very well represented by the five variable normal distribution. The results provide an
insight for the probability distribution of rock salt creep parameters.
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Fig. 1 Rock salt creep compression test curve
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Table 1 Salt rock creep parameters

W K/GPa m/ (GPa+h) =/ (GPa-h) GJ/GPa G/GPa
1-1 40.50 261.35 1290.65 16.61  30.62
1-2 2273 245.65 1471.28 21.28 33.42
1-3 3484 362.51 1366.67 19.48 4041
1-4  38.85 337.95 1349.51 17.06  37.46
1-5  66.19 298.87 1548.12 20.58 44.18
1-6 2347 212.03 1366.54 17.67 40.46
2-1  36.06 354.26 1404.72 19.06  51.45
2-2  46.04 217.50 1449.26 12.52  31.17
2-3  30.02 214.21 1328.58 11.32  38.75
2-4  37.16 105.84 1554.18 18.06 36.74
2-5 5232 219.28 1388.89 25.27 2853
3-1 2191 206.49 1160.67 12.38 4040
3-2 5441 251.44 1324.11 10.72 2494
3-3 2994 240.92 1218.53 15.88 25091
3-4  38.68 346.60 1339.98 19.66 34.54
3-5  47.82 264.87 1466.17 30.86 65.34
FHE  38.81 258.69 1376.74 17.89  37.77
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Fig. 2 Frequency histogram of elastic shear modulus
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