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Fig. 1 Mudstone specimens with structural surface Fig. 2 The principle diagram of experimental device
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Fig.3 The creep curves of whole course Fig.4 Creep curves
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Fig. 5 The curves of instantaneous strain and ratio
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Tab.1 Creep parameters

HWE(MPa) E (GPa) E,(GPa) =7 (GPa+h) n(GPa-h m n R’
8 181.0 564. 2 12.9 70039.7 —1.65 0.107  0.999
9 121.1 620. 4 52.2 10610. 1 —0.842  0.167  0.996
10 128.7 263. 1 15.5 16472.6 —0.07 0.114  0.996
11 127.8 203.5 6.25 14403. 2 —1.17 0.114  0.993
12 116. 4 186. 7 53. 28 13843. 4 —0.73 0.116  0.959
14 111. 4 182.7 54.7 9464. 6 —0.007 0.113  0.995
15 122.5 139.7 78.0 17177.6 —0.541 0. 101 0.979
17 118.3 130.7 74.2 39135.5 —0.516  0.100  0.979
19 115. 4 133.8 66. 4 14815.9 —0.008  0.116  0.995

22 105.3 128.0 79.8 22820. 4 —14.66  0.109  0.999
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Experimental Study of Nonlinear Creep Characteristics
of Mudstone with Structural Surface

LIU Xiao-lin, SU Rong-hua, MA Zhuang, SHEN Hong-shuang, WANG Ying

(School of Mechanics and Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: Structural surface has an important influence on rock creep characteristics. Using self-made
creep experimental device, uniaxial creep experiment was carried out for mudstone specimens with flat
closed structural surface. Experimental results show that when axial stress is 8~12MPa, the ratio of
creep strain to total strain of mudstone with structural surface increases linearly. With the increase of
axial stress, the ratio of creep strain to total strain varies nonlinearly, exhibiting concave first convex
later pattern. Creep rate of mudstone with structural surface obviously decreases with the increase of
axial stress, exhibiting negative exponent relation with time. In order to describe creep characteristics
of mudstone with structural surface under different axial stresses, a kind of nonlinear element-
nonlinear viscous body, which has negative exponential relation with time, was proposed. Combining
with Burgers model, a normal nonlinear creep model of mudstone with structural surface was
established, based on which, parameter identification and fitting analysis was performed. This
improved Burgers model can well describe the creep characteristics of mudstone with structural
surface.

Keywords: mudstone with structural surface; uniaxial compressive creep test; nonliner viscous body;

creep model



