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Analysis of Pre-existing Crack Propagation Process Based on
Discrete Element Method
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Abstract; Uniaxial compression experiments were carried out for granite specimen with pre-
existing cracks. Variation laws of rock strength and elastic modulus under different crack angles
were obtained, and the crack propagation process was recorded. The calculation model for rock
particle flow under different flaw inclinations was established and the micro-parameters of
calculation model were calibrated based on the laboratory testing results. Crack information during
the crack propagation process was extracted by FISH language and was also analyzed in detail.
The results show that with the increase of crack inclination, both the crack initiation stress and
initiation angle increase continuously. The crack propagation types change from wing-crack-
dominated to secondary-crack-dominated. Through the analysis of crack aggregation coefficient, it
is found that with the increase of crack angle, the curve of crack aggregation coefficient changes
from smooth to tortuous, and the crack propagation path is under the transition from concentrated
to decentralized.
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Fig. 1 Granite specimen with different crack angles
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Fig. 2 The compressive strength and elastic modulus
vary with different crack angles
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Fig. 3 PFC model and result of uniaxial compression
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Table 1 Micro mechanical parameters
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Fig. 4 Pre-existing crack propagation patterns under
uniaxial compression
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Table 2 Description of crack growth pattern
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Fig. 5 Schematic diagram of crack aggregation
coefficient
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Fig. 6 Crack aggregation coefficient under different crack angles

(a)—15°; (b)—30°; (c)—45°; (d)—60°; (e)—75°.

XL ZRBUR AR RS A i B S B
T AL P Y AR AL R E AR OGO AR T 2LE0
FERRE T oA I RBL R SN 1 SRS L
paE Nl R IR RSN R DNITTE DN DN
IS RN RS, A A B AR I A K T
BB R N R AL T A TR RS R S A b R
BeiE R FR YT IPN
*3 HUEERHMUSEH
Table 3 Fitting constants of the crack aggregation
coefficient at different crack angles

LA/ () A B t R
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45 4.765E -4 1. 14E-8 -4.861E-4 0.837
60 5.185E-4 2.600E-17 -1.84E-4 0.788
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