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mining are among the crucial parameters for preventing and controlling roof water disasters. Taking the
3105 working face of a specific mine in Inner Mongolia as the engineering background, and utilizing
numerical simulation, fractal geometry theory, and three-dimensional spatial analysis of microseismic e-
vents, we aim to clarify the spatiotemporal evolution laws of the mining-induced overburden fracture
field and microseismic events. The results are as follows: (I Revealed the dynamic evolution law of
“fracture generation, development, evolution, local compaction, periodic expansion, and large-scale
compaction” in the mining overburden fracture field, as well as the fractal characteristics of the devel-
opment , expansion, and penetration evolution of the mining fracture network field. (2 This paper eluci-
dates the spatiotemporal evolution law of the local “High frequency - high energy” concentration zone
associated with mining-induced overburden instability, fracture, migration, and microseismic events.
The “High frequency-high energy” and“Low frequency-small energy” concentration zones exhibit a pe-
riodic distribution, which aligns with the periodic weight-bearing characteristics of the working face.
Typically, the location of microseismic event concentration zones precedes the working face by 80-
120 m. 3 The evolution of the height of mining-induced fractures in the overburden rock, as deter-
mined by numerical simulation and microseismic monitoring, is basically consistent. (4) The concentra-
tion areas of “High frequency-high energy” and “Low frequency-small energy” microseismic events tend
to show a “Saddle like” distribution with high ends and low middle, while the energy concentration ar-
eas of high-level microseismic events tend to show an “Ellipsoidal” distribution, and the quantity con-
centration areas show a “Strip like” distribution.

Key words ; microseismic monitoring; numerical simulation; mining the overlying rock; fracture field

evolution; fractal feature
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Fig.1 Columnar diagram of overburden drill holes
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Table 1 Mechanical and structural surface parameters of the coal rock body
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LR 2 600 15.6 10.5 3.3 41 4.1 2.65 2.65
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Fig. 3 Evolution patterns of overburden transportation in working face
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