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Fig.1 The evolution curve of strength parameters

WA A 5 2 A 52 ) T 1 A S T I A1 R
T AT BRI R o, SiE T 2 E



54 TR R A R (T AR )

2015 4F

W R B
0 (T) =w,,-B-T, (8)
At 0, B YA SH B >0.

TE— 52 WU AR JIPE T, 5 40 09 3 B
PRI 22 ol e 10 284 1 0 P O B A . R R R
2k W) B AR N 6L 0 T 5 A T 1 K
B AR IE o,k R R R (B 2)

O TQor iy, T,<T<T
wq.(T) =
o, , T>T,.
(9)
KA T, HHE Y T, 00200, 0 =0,
G IR 3 0 Ay AR 0 A5 T

Tim
B
B2 BREFRBRABEBEEMNRLHLZE

Fig.2 The evolution curve of residual
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Fig.3 The diagram of stress updating
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Fig.4 Finite element model
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Fig.5 The numerical results of case 1
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Fig.6 The numerical results of case 2
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Fig.7 The numerical results of case 3
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A Thermo-elasto-plastic Constitutive Model of the Rock under

the Temperature Effect and Its Numerical Implementation

JIA Shan-po'? | LIN Jian-pin®, LIU Tuan-hui’, CUI Li-hua®, TANG Xiao-qi’,JIANG Su-ping’

(1. School of Urban Construction, Yangtze University, Jingzhou 434023 , China; 2. Exploration and Development Research Institute
of Huabei Oilfield, Renqiu 062552, China)

Abstract. Further study of the mechanism and law of rock deformation and breakage under the temperature
effect has great significance to the safety and stability of the underground rock engineering. Based on the evo-
lution characteristics of rock mechanics parameters under the temperature effect, a new thermo-elasto-plastic
constitutive model with improved Mohr-Coulomb criterion is presented, which can depict the temperature effect
and softening behaviours of the rock. The main contents of the implicit constitutive integration algorithm are
discussed systematically; and the consistent stiffness matrix is deduced. Based on the implicit Euler stress in-
tegration algorithm, the UMAT subroutine of the model is developed in ABAQUS. The numerical simulation
under various stress states and temperatures shows that the numerical simulations agree with the experimental
rules and the proposed model is able to depict effectively the main features of brittle-plastic transition of rock.

Key words: rock mechanics; thermo-elasto-plastic; strain-softening; modified Mohr-Coulomb criterion



