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Rock Salt Creep Constitutive Model to Predict the Long-term Stationary Creep Rate
with Short-term Laboratory Experimental Data
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(1.College of Architectural and Environment, Sichuan Univ., Chengdu 610065, China; 2.Inst. of Petroleum Eng., Clausthal Univ. of Technol.,
Clausthal 38678, Germany; 3.Energy Research Center of Lower Saxony (EFZN), Goslar 38640, Germany)

Abstract: Due to the time limitation of creep tests in laboratories, the derived stationary creep rate is usually 5 to 50 times as large as it measured
in-situ. Estimation of the long-term stationary creep rate from creep experiments with a short duration is a difficulty issue in salt mechanics. Based
on the existing theoretical research on the creep behavior of rock salt, a new constitutive model was proposed to solve the above problem. By
combining the advantages of two typical rock salt creep constitutive models of Lubby?2 and IfG-G&S, a new Lubby2 I - Il model was developed.
This new model can describe the automatic transform of the rock salt behavior from the transient creep into the stationary creep, and be further de-
veloped into a creep damage model. Based on the experimental data of the rock salt in Jintan, Jiangsu, the parameters of the above three creep
models were determined. In addition, the stationary creep rate and deformation were calculated by using the obtained parameters, and then com-
pared with the experimental data and the convergence of the rock salt cavern in Jintan. The results showed that the Lubby2 I - Il model can not
only describe the creep experimental curve of the salt sample well, but also estimate the back analyzed long-term stationary creep rate of the rock
salt in Jintan much better and more reliable. This good agreement confirms the reliability of the Lubby2_ I - Il model for estimating the long-term
stationary creep rate from short-term laboratory experimental data.

Key words: creep of rock salt; constitutive model; stationary creep rate; Lubby2; IfG-G&S; Lubby2 I -1l model
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Fig.1 Uniaxial creep curve of rock salt in Germany
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