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Study on Constitutive Model of Fractional Creep Damage of Rock
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Abstract: The creep of the red layer side slope is remarkable, and the rock has strong creep character-
istics. In order to reflect the whole process of the rock creep, the elastic strain, the viscoelastic strain
and the viscoplastic strain of the rock creep were respectively described by the elastic body, the soft ele-
ment based on the fractional calculus and the viscoplastic body based on the phase characteristic of the
rock creep. The damage variable was added to the elastomer, the SN element was introduced to improve
the fractional-order soft element, the modified elastomer and the non-unsteady viscous body and the vis-
coplastic body based on the fractional calculus were integrated, and a new constitutive model of the
three-element creep damage was constructed. The triaxial compression and creep test of red-layer mud-
stone is carried out by the RLW-2000 three-axis rheological test system, and the typical creep data of
the red and red sandstone in the relevant literature are cited, and the model is verified by three kinds of
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rock creep curves, and the rationality and applicability of the model are proved.
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Tab.1 Parameters of creep damage constitutive model

Feyal N 71 E, Mo Na2 ¢ A o o R’
e /MPa /MPa  /(Ga-h) /(GPa-h)
4 42.56 7.65 - 1.84 -5.23 0.97 0. 04 - 0.990 5
- 8 35.77 6. 89 - 1.18 -2.61 1.39 0.08 - 0.987 3
e 12 30. 84 6.15 - 0.73 -3.93 2.12 0.11 - 0.992 3
16 2.17 4.84 3.09 0.09 -2.08 2.59 0.22 0.22  0.989 4
s 70 24.37 4.28 2.71 0.01 -0.04 1.58 0.17 0.25  0.9912
AR o=t 50. 45 154. 66 54.59 14.33 1.97 -6.76 5.27 0.38 0.44  0.993 8
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Fig.4 Creep damage model
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Fig.5 Triaxial rheological test system of rock
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