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Study of thermo-mechano-damage coupling behavior
of surrounding rock of deep tunnel
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Abstract: Based on the theories of thermo-mechanics and elastoplastic mechanics, the thermo-mechanical coupling effects of rock
and their effects on mechanical and thermal parameters are analyzed. By defining the evolution equations of thermo-mechanical
coupling parameters under the damage of temperature effects and mechanics, a new coupled thermo-mechanical damage model with
improved Mohr-Coulomb criterion is established, and the numerical implementation in ABAQUS is given. Using finite element
method, a typical example was given to verify the importance of the thermo-mechanical fully coupling of rock. Taking a deep tunnel
of clay stone as background, the evolution and distribution of damage, temperature and coupling parameters of the surrounding rock
are simulated in detail. The results show that the temperature has a great influence on rock properties and damage evolution. Also, the
damage by excavation and thermal stress has a great influence on conducting and diffusing of heat. The proposed model can depict
the excavation damage, control heat circle and coupling parameters evolution, and may provide a new tool for associated
applications.
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Table 1 Material and model parameters of clay stone

E y Coo Cooin c @ e, kg c, _
/MPa H(Nm) Jkpa /kPa Jkpa () swpa? P % T ’ W ) kg )
300 0.25 20 800 8 100 18 0.187 08 02 03 0.6 1.0x107 2.5 837 0.1

2 20 300

Table 2 Material and model parameters of lining 7-20

E P 5 k, ‘. fey = ke — (g —1.38)[exp(0.725_—) - 1} 13
/MPa  H/(Nm®) [(Wime ) (ke ) T +130

30 0.3 25 6.0x10° 2.2 993

fero 20
W/(m- )
Heuze (3]

[12]

?1994-2018 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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