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Renormalization study and numerical simulation on brittle failure of rocks
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Abstract: In this paper, the eritical failure model is established by renormalization group theory approach, and the relation between the peak
strength and the mean strength of the elements is studied. The stress transfer among the elements is defined with the conditional probability meth-
od. The critical probability P~ is obtained. On the other hand, the whole process of brittle fracture of rock has also been simulated numerically
from micro-fracture to macro-fracture by using the rock failure process analysis( RFPA) code. The peak strengths obtained by the numerical model

agree fairly well with those obtained by the renormalization group theory.
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Fig. 1 The sketch of two dimensional renormalization theory
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Table 1 The peak strength of rocks with different m

m P g /q,
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0. 1707 0. 4327
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Fig. 2 The iterative process of the critical pl‘nh‘d]}i"t}' P‘
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Fig. 3 The numerical results of micro-fractures of rock failure
with m = 2
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Fig.4 The numerical results of the stress— strain curve of rocks
withm = 2
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Fig.5 The numerical results of microfractures of rock

failure with m = 10
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Fig. 6 The numerical results of the stress— strain curve of rocks
with m = 10
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Fig.7 The comparison of the peak strengths between the two models
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