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Fig.1 Schematic model of failure mechanism
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Fig.3  Microscope photograph of rock thin section
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Table 1 Mechanical parameters of rock specimens

RO4E RN PR
MYEBIRL/GP ML
71 85.9 74.26 0.27
72 89.0 64.11 0.30
73 93.1 79.32 0.27
74 89.5 64.54 0.34
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Fig.4 Changes of stress and AE hit versus time
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Fig.5 AE event number — crack diameter relationship
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Fig.6  Crack evolution of specimens
for sub-surface fracture characterization using microseismic data: A
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Precursory phenomena of acoustic emission and evolutionary laws
of crack propagation path in diorite fracturing

Wen Xiaodong', Ma Qingshan®, Li Jinpeng', Zhang Zicheng', Zhong Jian®, Zhang Penghai’
(1. Zhaojin Mining Industry Co., Lid.;
2. School of Resources and Civil Engineering, Northeastern University)

Abstract: In order to study the evolutionary laws of crack propagation paths during rock fracturing, a crack propa-
gation path analysis method was established based on acoustic emission monitoring data, combined with moment tensor
inversion, crack scale quantification, and crack topological relationship quantification. Through indoor acoustic emission
tests, the process of diorite uniaxial compression failure was analyzed. The research results show that the characteristic
scale of microcracks generated in diorite during the loading process is 1. 06 mm, significantly higher than the average
scale of mineral grains. With the increase of stress, the microcracks inside the diorite specimen gradually transition
from a discrete state to a coalesced state, and microcrack concentration zones are more prone to evolve into macroscopic
cracks.

Keywords: diorite; acoustic emission; crack evolution; rock fracturing; precursory patterns



