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A thermo-elastoplastic model of saturated rock mass considering
compressible mineral
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Abstract: In order to study the influence of temperature and mineral compressibility on the mechanical properties of
saturated rock mass, the constitutive models and controlling equations of saturated rock mass were built regarding
skeleton strain and matrix strains as stain state variables and regarding Terzaghi effective stress and real pressure as stress
state variables on the basis of engineering mixture theory. Firstly, the thermo-mechanics constitutive model of solid and
fluid matrix was obtained from the assumption that the mechanical properties of solid and fluid matrices are the same as
that of corresponding single phase. Secondary, skeleton strain, effective stress and temperature were used to formulated
the thermo-mechanical constitutive model of solid skeleton. Thirdly, the thermo-elastoplastic model of saturated rock
mass was established using the relations between phase strains and strain state variables. Finally, the multi-field coupling
controlling equations were built for the saturated rock mass considering mineral compressibility and temperature impacts.
The modelling method of engineering mixture theory can overcome the shortcoming that Biot's coefficient is difficultly
measured in the single effective stress method and improve the thermal diffusion equation of saturated rock mass. So it
provides another new method for building the analysis of multi-field coupling.
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Figure 1 Diagram of skeleton elastoplastic model
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