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Abstract: The internal pore structure and mineral composition of rocks are crucial factors contributing to the instability and failure of
rock masses. To investigate the influence of pore structure and mineral composition on crack propagation, a grain based model (GBM)
of rock with varying pore structures and mineral compositions was established using the particle flow code (PFC). This study
examines the effect of pore size on crack evolution and the propagation behavior of cracks within different minerals. The results
indicate that as the short-long axis ratio of pores increases, both the uniaxial compressive strength and elastic modulus of the rock
first decrease and then increase, while the degree of rock damage initially increases and subsequently decreases. The most severe
failure occurs at the short-long axis ratio of 0.8. With the increase of the short-long axis ratio of pores, the number of internal cracks
first decreases, then increases, and finally decreases again. The number of tensile cracks follows a similar trend, whereas the number
of shear cracks remains largely unchanged. During the failure process of the rock, intragranular tensile failure is dominant, followed
by intergranular tensile failure, while shear failure is relatively rare in both intragranular failure and intergranular failure. Crack
propagation behavior in sandstone matrix, clay, and mica is most significantly influenced at the short-long axis ratio of 0.6, whereas
the effect on quartz and feldspar is most pronounced at the short-long axis ratio of 0.2. The research results can provide reference and

research basis for solving the instability failure problem of rock mass with porosity structures.
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Table 1 Physical and mechanical parameters of sandstone

mineral components
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Table 2 Mesoscopic parameters in PBM of rock
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Table 3 Mesoscopic parameters in SJM of rock
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Fig.16 Schematic of crack division in different minerals
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Fig.18 Statistics of crack change in clay

B 19 NE BN RO L SRR T

AR . WERRRTBUE Y, =B REE X
o BRECECR I A 73 LU BE S AL R A 1K il b ) 1
KDL& N FHB NS, A FLRRE K
b x=0.4 I, =EFNRACEE K S B REER
Hor R, RYI = BEN IR BRI R G . FE4L
BREECAIEL x=0.6 I, =BFNRECHE K AR
SORR A LR, R BEA BT R R S0
% . JLBREIRK AL x=0.6 % = B ARG R
TR, PR BN E 5 T RS

- . X
1300 o R 134 S
o HEBHES 0 R
1200 o
x = 30 =

m o 430 3
= 1100F =
5 ! \0\1128 5
£ 1000f e
B 126 &
1K L &
wor 1, ¥
800 ' ' ! 1%

0.2 0.4 0.6 0.8 107

TRRE G 1 FLBR A KAl
E19 =BARIGTHEHT
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Fig.21 Statistics of crack change in quartz
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