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Study on three-dimensional mesoscopic evolution characteristics and disturbance

factors of coal open fractures
WANG Lei, LIU Huaqiang, CHEN Lipeng, LIU Huaiqian, LI Shaobo, ZHU Chuangqi, FAN Hao

(State Key Laboratory of Mining Response and Disaster Prevention and Control in Deep Coal Mine, Anhui University of Science and
Technology, Huainan 232001, China)

Abstract: The evolution of fractures is affected by internal and external environments such as the distribution characteristics of mineral
particles and confining pressure conditions. In order to explore the macro-meso evolution characteristics and influencing factors of frac-
tures in fractured coal under different confining pressures, based on the industrial CT scanning system and its equipped triaxial loading
system, the triaxial static load test of fractured coal was carried out. The interaction mechanism of internal and external conditions of
primary fractures, mineral particles and confining pressure is reasonably explained by multi-angle joint characterization. the results showed:
(D The confining pressure will shift the significant area of the initial damage of the coal body, so that it transits from the fracture tip to the
upper and lower ends of the coal body with the increase of confining pressure, and it is easier to connect between micropores and large-
sized fractures than between micropores and micropores, and new macroscopic cracks are generated. (2 The increase of confining pres-
sure will lead to the change of three-dimensional dynamic fractal dimension from slow increase, rapid increase and steady increase to the

development stage of steady increase, rapid increase and slow increase, which can be used to characterize the time evolution law of frac-
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tures. (3 The fractured coal body exhibits longitudinal tensile failure under uniaxial or low confining pressure. The high confining pres-

sure will change its failure mode and tend to shear failure, and enhance the strength of the coal body through two ways. @ The deviation

between the theoretical value and the experimental value of the cracking angle increases with the increase of confining pressure, which is

consistent with the discrete numerical relationship caused by the distribution of mineral particles in coal. @ According to the stress com-

position of the fracture and the distribution characteristics of mineral particles, the fracture propagation behavior is divided into three types:

direct drive, bypassing mineral particles and staggering mineral particles. The above propagation behavior depends on the confining pres-

sure to change the force component of the crack. The cracks under the action of relative pure tensile stress, tensile-shear composite stress

and relative pure shear stress correspond to the above three propagation behaviors, that is, the influence form of crack propagation is

mainly confining pressure, supplemented by the occurrence form of mineral particles.

Key words: opening fractures; CT real-time scanning; pore distribution; fractal dimension; mineral particle distribution characteristics
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Table 1 Fissure rate growth value of each partition of spe-

cimen under different confining pressures
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Table 2 Three-dimensional fractal dimension of internal

cracks in fractured coal samples
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coal under different confining pressure conditions
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Table 3 Fissure rate and its standard deviation of each partition and volume of coal in original state

IR R %

TSR R %

RS EIRIRIX RAURX RERX T R FE EIRX RAURX RBIX T R FE
A, 1.94 1.96 10.92 2.26 3.54 3.86 172 167 10.61 2.02 3.01 3.84
A, 4.48 1.41 17.41 1.94 4.00 6.59 3.72 0.64 16.53 1.19 3.28 6.54
A, 1.42 0.86 14.02 1.03 1.45 5.74 0.90 0.24 13.27 0.38 0.82 5.68
A, 4.17 2.88 18.23 2.16 231 6.91 3.19 1.90 16.96 0.82 1.34 6.83
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crack propagation path containing minerals
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