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ENERGY MECHANISM OF DEFORMATION AND FAILURE
OF ROCK MASSES

XIE Heping® 2, JU Yang', LI Liyun', PENG Ruidong*
(1. State Key Laboratory of Coal Resources and Safety Mining, China University of Mining and Technology, Beijing 100083, China;
2. Sichuan University, Chengdu, Sichuan 610065, China)

Abstract: The relationships between energy dissipation and strength, energy release and global failure during the
deformation and failure of rock mass element are discussed. Under the condition of cyclic compressive load, the
energy dissipation and damage variable are calculated and used to fit the damage evolution equation based on the
analysis of energy dissipation. The releasable strain energy, dissipated energy, unloading elastic modulus and
unloading Poisson’s ratio are calculated at different loading levels and different loading speeds so that an equation
about unloading elastic modulus under complex stress condition is obtained. The global failure criterion of rock
mass element is proposed based on the analysis of releasable strain energy and is well accordance with the result
of biaxial compressive test on marble. The failure criterion of layered rock mass is proposed based on the analysis
of distortion energy and general potential energy of volume; and it is well accordant with the result of biaxial
compressive test on layered rock.
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Fig.1 Relationship between dissipated energy and releasable
strain energy of rock mass element
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Fig.3 Energy dissipation of sandstone sample under
uniaxial cyclic compression test
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Table 1 Testing results of sandstone sample under uniaxial
cyclic compression
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Fig.6 Comparison between theoretical curve and testing result
of damage evolution equation of sandstone sample
under uniaxial cyclic compression
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Fig.7 Failure samples after cyclic loading and unloading
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