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Study on creep characteristics and constitutive relation of rock salt
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Abstract: Uniaxial and triaxial creep tests have been performed on rock salt of Jintan Salt Mine on high temperature and high

pressure triaxial rheological device; the creep characteristics of rock salt are investigated and the effect of stress state and temperature

of rock salt are analyzed; and then the creep characteristic curve and parameters are obtained. Based on the character of creep curve

of rock salt, a creep constitutive model of rock salt is established by using viscoelasto-plastic theory. Through the test results, it is

shown that the steady state creep strain rate is a nonlinear function of diviatoric stress and temperature; a steady state creep

constitutive model of rock salt is established. The patameters of constitutive equation are obtained by fitting test data; the theoretic

results is proved well by comparison with the experimental results.
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Fig.1 XTRO1 electric-fluid serving compression machine
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Table 1 experiment result of creep of rock salt
ER S/ MPa L SEERIN ) B AR RS AR AR

F S Bl /C /h /% /10%n!
0 10 25 91 0.68 1.40
0 10 50 89 1.01 3.47
0 15 25 56 0.96 2.41
0 15 50 79 1.47 8.37
5 10 25 119 0.19 0.18
5 15 25 90 0.27 0.45
5 25 25 90 0.55 0.56
5 15 50 84 0.45 2.32
5 15 100 76 1.31 6.97
10 15 25 80 0.22 0.28
10 15 50 101 0.37 1.74
10 15 100 95 0.78 3.80
10 20 50 53 0.44 5.18
15 20 25 93 0.25 0.61
15 25 25 97 0.45 1.10
15 30 25 85 0.75 1.60
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Fig.2 Creep strain curve under different deviatoric stress
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Fig.3 Creep strain curve under same stress state
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Fig.4 The rhelogy model of rock salt
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Table 2  Fitting result of creep parameters of salt rock

o3 o1 T E; E, ni o5 12
/MPa /MPa /(C) /GPa /GPa /GPa-s /MPa /MPa-s
5 10 25 21465 3.706 2.846  8.469  3.049
5 15 25 19.97 8.83 1.635 1424 44.636
15 20 25 14.5 3.54 1.113 18.01 5.602
0 10 25 1987 421 0948 1056 0.738
15 25 50 1062 332 0666 2129 487
5 15 100 79 1718 046 628 7489
o IHAARTL
25 — WA

X 2. 0eeod”

& 1.0 ?

}__;5 0.5

0 L L L 1 1 )

0 10 20 30 40 50 60
5] /h
(a) % 15 MPa, #iliH 20 MPa, #HJE 25 C

o IFAAIE
3.0 — A
25

2~0 -.---»q ........

.....

WAL AT/ %

5] /h

(b) I}k 5 MPa, #fijt 15 MPa, ¥ 100 C

B 5 A AR 5L 2k R
Fig.5 The comparison between the experiment analysis
and theory of rock salt
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