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Rock Damage Model Study Based on Energy Self-inhibition Model Theory

LU Hong-miao
(School of Civil Engineering, Eastern Liaoning University, Dandong, Liaoning 118003, China)

Abstract: To establish a more universal stress-strain relation and energy evolution rule closer to the essence
of rock deformation and failure, the constitutive model, describing the rock stress-strain relation, was
established based on the energy self-inhibition model theory. The energy nonlinear evolution model of rock
failure was established. Taking the coal mine sandstone in Liaoning province as the study object, the
MTS815. 03 test system was used to carry out the mechanical property test on surrounding rock under different
confining pressures; and the influence of confining pressure on the energy evolution rule was analyzed. From
the perspective of thermodynamic energy evolution, the constitutive model of rock strain-elastic energy
was established by using the energy self-inhibition model theory. By applying the energy differentials,
the strain with energy model was derived to develop the constitutive model, accurately describing the rock
stress-strain relation. The result indicates that the confining pressure can effectively improve the energy
storage and dissipation of rock. The calculated values with evolution model and the stress-strain relation
constitutive calculated values are in good agreement with the test values; the correlation coefficients
between calculated values and test values are all above 0. 95. It shows that the established model can
better reflect the energy evolution rule and stress-strain relation in the rock failure process. The

equivalent parameters introduced in the model have obvious physical parameter significance. It can better
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reflect the rock energy evolution rule, providing the method to assess the rock energy variation trends

through the model parameter values, and offering the practical guidance for surrounding rock deformation

and support. The proposed approach enhances the analysis and prediction on rock energy evolution and

corresponding stress-strain behavior.

Key words: tunnel engineering; energy evolution; rock damage; energy self-inhibition model; mechanical

property ; stress-strain; confining pressure
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