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Study on creep behaviour of sandstone and its mechanical models
JIANG Yong-dong', XIAN Xue-fu', XIONG De-guo', ZHOU Fu-chun"
(1. The Key Laboratory of the Exploitation of Southwest Resources & the Environmental Disaster Control Engineering, Ministry of
Education, Chongging University, Chongqing 400030, China; 2. Chongging Jiaotong University, Chongging 40074, China)
Abstract: Creep of rock could be influenced by a few factors and the stress states had great influence on the rheological
characters of soft rock. The uniaxial compressive creep test on sand stone showed that, when the stress was considerably less
than yield stress, the decreasing strain rate approached to a final steady value. In this case the creep was named stable creep and
only got to the phase 1 and 2 without damage. On the other hand, when the stress was close to the yield stress, the strain rate

decreased at the beginning, then accelerated to increase. Crack appeared and spread in the 3™ phase of the creeping process. The

destructing pattern is tensive crack, which belonged to unsteady creeping. It was shown that yield stress was a critical value to
differences of creep induced by the stress level

cause unsteady creeping. An emperical constitutive model and the creep stress model were established according to the
Key words: creep; yield stress; critical value; emperical model; rheological model
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Fig. 1 The relation of stress with axial, transverse and volumetric

strain of sand stone under uniaxial compression
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Fig. 2 Variation of stress and axial strain of sand stone
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Table 1 The values of sand stone ¢, ¢, @gand o¢
inREE RS g MPa  op/MPa og/MPa  o-/MPa
-1 12.32 35.51 45.66 60.88
f1-2 9.17 20.20 30.52 50.86
“1-3 15.40 35.39 50.56 62.60
FH 12.30 30.37 42.25 58.11
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Fig. 3 The creep curve of sand stone under different stresses
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Fig. 4 The stepped creep curve of sand rock
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Fig. 5 Three cracks of sample *4 in the axial direction
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Fig. 6 Rheological model
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Table 2 The parameters of creep under different stress levels
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g o /MPa EyGPa  EJGPa &£ /(GPa-h)  £./(GPa-h)
] 20.95 6.51 48.05 3637.40
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3 39.34 5.70 43.88 1455.46
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Fig. 7 The experimental, emperical formula and model curve of

sand stone under different stress level
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