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Characteristics of instability and ejection modes of coal exhibiting strong impact

inclination under uniaxial compression
LEI Guorongl, LI Chunyuanl, YANG Kai’, WANG Jiamin', MAO Huaikun?, LI Zhengyil, WEI Ligangz,
CUI Chunyang', HE Tuan', LI Xiaopeng', YUAN Honghui'

(1.Deep Mining and Rock Burst Research Institute, Chinese Institute of Coal Science, Beijing 100013, China; 2. Xinwen Mining Group Co., Ltd., Xintai
271219, China)

Abstract: Mechanical behaviors of deformation, rupture, and ejection failure of coal with impact inclination under uniaxial compression
were investigated. Uniaxial compression tests were conducted on coal with impact inclination at different loading rates. The classification
characteristics of post-peak stress drop in coal samples have been identified. Based on the 3D reconstruction of the primary fracture of coal
samples through CT scanning, the distinct mechanisms of instability failure of coal samples with various stress drop types are analyzed.
Based on the non-contact full-field strain measurement results, the pre-peak and post-peak fracture evolution and the fracture-ejection rule
of coal samples are analyzed. The stress change and transformation characteristics of the coal sample ejection region are statistically calcu-

lated. The ejection mode of the coal body is disclosed, and the classification characteristics of the fracture-ejection and the stress drop type
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of the coal sample ejection mode are obtained. Additionally, the correlation between the existing impact tendency index of coal sample and

the impact kinetic energy of post-peak ejection is analyzed, and W, is established to characterize the intensity of post-peak ejection of coal

sample. The results show that: Post-peak stress drop of coal samples can be divided into three types: continuous drop, stepped drop and in-

stantaneous drop, and the post-peak stress drop type of coal samples is closely related to the development of primary fractures. Surface

crack propagation before the impact inclined coal ejection has the nonlinear characteristics of slow and accelerated crack propagation, and

the incubation time of class I, class II and class Il impact ejection decreases successively. Coal with impact inclination can be classified

into local ejection, regional through-out ejection and global instability ejection. Coal samples of Class I, II and Il are dominated by loc-

al ejection, regional through-out ejection and global instability ejection respectively. The coal sample has two types of ejection modes: par-

ent power source and ejection block power source. The same stress drop type coal sample can be caused by parent power source or ejec-

tion block power source. Proposed index W, has a linear positive correlation with the ejection kinetic energy.

Key words: stress drop; crack fracture; ejection mode; ejection kinetic energy; impact tendency; loading rate
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Table 1 Specification information of coal samples

iﬁj £ /mm Fi/mm R /mm FiiE/g @ %5,3)
A-1 49.85 50.17 99.74 338.17 1.24
A-2 50.46 50.25 99.69 346.66 1.37
B-1 49.99 50.27 100.23 320.19 1.27
B-2 50.14 50.33 99.60 343.57 1.37
C-1 50.48 50.19 99.70 351.75 1.39
C-2 50.29 50.35 100.35 327.31 1.29
D-1 50.23 49.91 99.66 347.43 1.39
D-2 50.26 50.51 99.99 319.31 1.26
E-1 50.44 50.35 99.73 414.16 1.63
E-2 50.19 50.46 99.85 335.61 1.33
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Fig.2 Wave velocity and fracture rate scatter of coal samples
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