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Fig. 2 The complete stress-strain curve for S1 Fig. 3 The axial strain-time curve for S2
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Fig. 5 The comparison between the isochronal
stress-strain curves(S2) and the

complete stress-strain curve( S1)
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Table 1 The simulative and fitting parameter values of the isochronal stress-strain curves

E, /MPa E, /MPa fitting values of failure points by eq.(2)
/h from eq.(1) from eq.(1) e . /MPa
0 2 410.0 110.0 0.018 3 15.75
2 1276.4 63.6 0.020 0 15.34
4 1115.0 55.5 0.021 1 14.81
6 1 040.0 51.8 0.022 0 14.30
8 995.3 49.6 0.022 7 13.90
10 965.1 48.1 0.023 4 13.53
12 943.1 47.0 0.023 7 13.38
14 926.3 46.1 0.024 2 13.15
16 913.0 45.5 0.024 6 12.96
18 902.1 44.9 0.024 78 12.82
22 885.4 44.1 0.025 1 12.60
26 873.0 43.5 0.025 35 12.37
32 859.4 42.8 0.025 80 12.22
40 846.7 42.2 0.026 12 11.96
48 837.7 41.7 0.026 3 11.67
60 828.1 41.2 0.026 79 11.43
70 821.3 40.9 0.026 9 11.26
80 817.8 40.7 0.027 1 11.05
90 814.1 40.5 0.027 4 10.86
ES 771.2 35.2 0.03(from eq. (5)) 8.63(from eq. (3))
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Creep Lifetime Evaluation of Muddy Salt Rock

XU Hongfa, MA Yuging, YANG Yaoran, LU Yaru, GENG Hansheng
(State Key Laboratory of Disaster Prevention and Mitigation of Explosion and Impact,
Army Engineering University of PLA, Nanjing 210007, P.R.China)

Abstract: The creep life is an important problem in the research of rock rheology. For the lack
of long-term creep experiment data, the creep rupture time is difficult to estimate. The com-
plete stress-strain uniaxial compression experiment of the muddy salt rock was conducted, and
the uniaxial creep test with the Chen method was done. The creep curve cluster under different
stress levels was gained through processing of the creep curves, thereby the isochronal stress-
strain curve cluster was obtained. Based on the fitting analysis, the variation law for the secant
modulus of isochronal stress-strain curves with time and the mathematical model for isochronal
stress-strain curves were established. The relationship between isochronal stress-strain curves
and the complete stress-strain curve was considered to get the mathematical expressions of the
creep failure strength and failure strain with the creep lifetime respectively. The research results
can be used to estimate the creep lifetime, the long-term strength, the long-term elastic modu-
lus, the creep failure line and the termination line of muddy salt rock, also make a reference for

the estimation of the creep lifetime of similar rocks.

Key words: muddy salt rock; creep lifetime; long-term strength; long-term modulus; creep

failure line; creep termination line
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