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Wave velocity evolution and fracture distribution of

soft coal under uniaxial compression
ZHU Chuangi, WANG Lei, CHEN Lipeng, ZHANG Yu, WANG Ancheng

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

Abstract: In order to study the ultrasonic propagation law and damage characteristics of the soft coal body, coal briquette is selected to re-
place raw coal, three wave propagation paths were set, and MTS rock mechanics experiment machine and PCI-II acoustic emission instru-
ment were used to carry out the multi-path wave synchronization monitoring test of the coal body under the condition of uniaxial compres-
sion, and the anisotropy index was introduced to analyze the wave velocity evolution law. Three transverse and longitudinal sections were
selected, and CT scanning equipment was used to carry out damage characterization experiments, reconstruct the micro-structure of the
coal body after failure, and compare and study the differences in the distribution of the transverse and longitudinal fissures of two-dimen-
sional slices, and to explore the relationship between the wave velocity and the three-dimensional volume of the fissures. Results show
that: (D The parallel and vertical loading directions and the average wave velocity of the coal body show the basic law of smoothness fol-
lowed by decrease and then smoothness with the increase of axial strain.The wave velocity anisotropy index has a smooth, then increasing
and then smooth trend with the increase of axial strain, and the wave velocity in the vertical loading direction is the first to decrease, and

the decrement is the largest. (2) Compared with the vertical plane, the fracture spectral peak ratio and fractal dimension of the transverse
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plane of the damaged coal body are larger, the fracture density is higher, and the fracture morphology is also more complicated. ) With

the increase of fissure volume, the average wave velocity of the damaged coal body decreases roughly linearly, and the expansion of in-

ternal fissures in the coal body under uniaxial loading is dominated by the parallel loading direction, and the vertical linear expansion of

the fissures is the main cause of the variability of the wave velocity in all directions and the damage characteristics of the transverse and

longitudinal sections. @) Compared with the parallel loading direction, the damage variables obtained by using the wave velocity in the

vertical loading direction are larger and the evaluation of the damage state of the coal body is more reliable. When sound waves are used in

the field to evaluate the damage state of coal , it is beneficial to improve the reasonableness of the prediction of instability accidents by

making the sound wave propagation path perpendicular to the direction of the coal body loaded (maximum principal stress).

Key words: soft coal; damage destruction; fracture distribution; wave velocity anisotropy index; CT scanning
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Table 1 Basic physical and mechanical parameters of briquettes

KX FERE X i/

S (mmxmm<mm) Fiiit/g WEAEL ) /MPa PR E/GPa WEfELR2E/10°2 WG H (kmes™)
1 50.0x50.0x100.1 317.44 1.875 0.203 1.156 1319
2 50.0x50.0x100.2 318.05 1.633 0.281 0.929 1.350
3 49.9x49.9x100.1 317.43 1.566 0.195 1.102 1.272
4 50.0x50.0x99.9 316.96 1.813 0.169 1.607 1.243
5 50.0x50.0x99.9 317.19 1.546 0.172 1.335 1.228
HifE 317.41 1.687 0.204 1.226 1.282
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