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Abstract

This study focuses on the high-temperature environment encountered in deep underground rock
engineering, where the triaxial stress state is generally 61 > 62 > ¢3. Considering both the damage
to rocks under high temperatures and the stress damage under true triaxial stress conditions,
based on Lemaitre’s strain equivalence hypothesis theory, the temperature damage variable and
mechanical damage variable, which can reflect the damage degree of rock materials under ther-
mo-mechanical coupling conditions, are introduced to describe the damage extent of rock mate-
rials. The thermo-mechanical coupling damage variable is introduced according to the exponen-
tial decomposition form of the thermo-mechanical coupling damage variable. True triaxial in-
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stantaneous constitutive models for high temperature and load coupling damage of rocks are es-
tablished based on the D-P criterion.
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Figure 1. Theoretical stress-strain curves of granite at different temperatures
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