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Study of creep characteristics of deep rock salt
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Abstract: Through analyzing the result of uniaxial and triaxial creep tests on rock salt from Yunying and Jintan salt mine and
mudstone from Jintan salt mine, the effect of external conditions concluding stress state and confining pressure and internal
construction on the creep characteristics of rock salt are studied. No matter under any confining pressure, the steady state creep rate of
rock salt increases obviously following the accreting detective stress. Confining pressure, which plays a role of restricting creep
deformation, however, has a little effect on the steady state creep rate more and more as confining pressure increases. Furthermore,
larger grain size and more inclusions in the rock salt will result in weakening creep property. In this paper, the origin and the nature of
this internal stress, which develops during inelastic deformation of the material, are discussed. It is shown that this internal stress,
which reflects the microstructure evolution of the material under the competitive action of hardening and recovery mechanisms and
bridges the gap between micro construction and macro experimental phenomenon, can serve as an internal state variable in the creep
constitutive model of rock salt. Good agreement between the numerical results obtained from the model presented and experimental
data of creep curves to triaxial multi-grade compression test is given.
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Fig.1 Pictures of test samples
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Table 1 Detailed result of creep tests

W i fi 3 51 pIIE K R F S e
s p/MPa o /MPa t/h £./10%h"
5 82 5.0
PVA e
. 0 10 85 15.0
W6
15 82 45.0
10 69 2.0
N 15 89 8.0
wie" : 20 101 22.0
25 110 45.0
15 47 3.0
R 20 73 12.0
w10 10 25 66 25.0
30 74 38.0
“RdhE w2st 15 15 93 33
10 46 0.1
PNA & 15 58 0.7
w29" : 20 57 2.0
25 60 7.0
GiREhE 2 5 25 142 1.0
SIREE 127 5 27 169 2.0
SIREE & 5 30 47 4.7
SirdE 17 5 35 22 25.9
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Fig.2 Typical complete creep curve of rock salt
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Fig.3 Steady state creep rate versus deviatoric stress
under different confining pressures for Yunying rock salt
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Fig.7 Steady state creep rate versus deviatoric stress
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Table 2 Comparisons of calculated steady state creep rate
against experimental data
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Table 3 Detailed parameter values of multi-grade creep tests

AR B i £p
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4 9.57 0.231
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Fig.9 Internal stress evolution with time
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