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Numerical simulation of damage and failure of rocks
under different confining pressures
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Abstract: A numerical analysis has been conducted to evaluate the damage evolution and the fracture process of brittle rock under different confin-
ing pressures by using RFPA™”. A fractal dimension D associated with material damage is defined to describe the damage process of the specimen
subjected to tensile or compressive load. It is found that the fractal dimension D) and the damage variable ©increase progressively with loading. The

initial damage is delayed by the increase of confining pressure. The results show that the specimen is strengthened by the confinement and fails ac-

cording to Mohr— Coulomb failure criterion.
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Fig. 1 A schematic model
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Table 1 Material parameters and houndary conditions of the model

WREES g a0

m Gy /MPa Eq/MPa 0;/MPa @/(°)
1 JE 4 2 200 60000 0 30
2 4 2 200 60000 10 30
3 JE 45 2 200 60000 20 30
4 JE 4 2 200 60000 40 30
5 EA L 2 200 60000 0 30
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Fig. 2 The evolution of microfractures in specimen No. 2
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Fig. 3 The method for calculating the fractal dimension
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Fig. 4 Computed results of uniaxial compression of the specimen under different loadings
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Fig. 5 The variation of D) with loading
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Fig. 6 The stress— strain curves of the specimen under loading
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Fig.7 The Mohr circles and envelope of computed results
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Fig. 8 The distribution of microfracture for five specimens at failure
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Fig.9 The stress curve and the evolution of damage in specimen No. 2
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Fig. 10 The variation of the damage variable @with loading step
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