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Creep and damage characteristics of coal rock under different stresses
ZHAO Bin, WANG Zhi-yin, WU Jin-peng

(Betjing Key Laboratory of Urban Oil and Gas Distribution Technology in China University of Petroleum, Beijing 102249, China)

Abstract: Creep curves of coal rock specimens 3* and 5*from Hancheng area were obtained by triaxial creep test under 9
MPa confining pressure through multi-stage loading. Creep constitutive equations under different stress level were established
on the basis of the rheological theory of rock and data of creep tests, and the parameters in constitutive equations were identi-
fied through test data. The results show that the creep curves of coal rock specimens 3* and 5*are composed of instantaneous
deformation stage, decay creep stage and stable creep stage. While differential stresses are less than 60% and 40% of the
corresponding instantaneous compressive strength, respectively. The strain rate is nearly zero in the stable creep stage. While
differential stresses are 60% —80% and 40% —80% of the corresponding instantaneous compressive strength, respectively,
the strain rate is a constant in the stable creep stage. The creep curves of 3*and 5*coal rock specimen show the characteris-
tics of brittle failure and toughness-brittle failure respectively while the differential stresses are above 80% of its instantaneous
compressive strength.
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Table 1 Physical and mechanical parameters of coal rock

determined through conventional triaxial compression test
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Table 2 Axial stresses (o, ) for multi-stage loading

i #1 o, /MPa
Hs
1% 24 3% 4%
3¢ 17.24 25.49 33.73 41.98
5% 16. 07 23. 14 30. 21 37.28
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Fig.1 Triaxial creep curve of coal rock

specimen 3* and 5*
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Fig.2 Pictures of coal rock specimen 3* and 5*

before and after triaxial creep test
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Fig.3 Creep curve of coal rock specimen 3" and

5*under the fourth loading level
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