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Particle flow simulation of the effect of characteristics of filled joints
on rock mechanical behavior under static compression
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Abstract: The characteristics of filled joints are important factors affecting the stability of rock engi-
neering. To study the influence of the characteristics of filled joints on the statically compressive me-
chanics and deforming features of rock, based on laboratory uniaxial tests of rock samples with filled
joints, we performed particle flow simulations to study the evolutions of mechanical parameters, mi-
cro-crack development, and the final failure morphology characteristics considering the variety of an-
gles, numbers, and thicknesses of filled joints. The results show that the peak strength and elastic mod-
ulus display a U-shaped variation with the increase of the angle of joints, monotonically decrease with
the thickness of joints and the decreasing speed of elastic modulus gradually slows down. The crack ini-
tiation stress and the total number of micro-cracks decrease first and then increase with the joint angle,

and the total number of micro-cracks increases with the increase of joint thickness. The change of joint
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angle seriously affects the development of micro-cracks and the final failure mode of rock, i.e., when

the joint angle is large, particularly with multiple joints, the overall stability of samples is poor, and

samples are vulnerable to suffering sliding failure and cause serious damages.

Key words: filled rock joint; joint characteristics; particle flow simulation; mechanical properties;

crack evolution
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Fig. 2 Particle flow numerical model of filled jointed rock
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Table 1 Mesoscopic parameter table of numerical model of filled jointed rock
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Fig. 4 Crack development in numerical model of uniaxial compression process
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Fig. 5 Failure of filled jointed rock in the whole process of uniaxial compression
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Fig. 6 Stress-strain curves of numerical models

under different joint angles
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