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Numerical simulation study on sub-regional evolution of microseismic

characteristics of mining overburden rock
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Abstract: In order to explore the fracture zone characteristics and microseismic evolution within overburden rock above mining coal seam,
based on the geological engineering conditions of a mine, a microseismic simulation method was constructed according to the moment
tensor and particle flow theory, and the microseismic evolution characteristics of overburden rock above panels were simulated. The res-
ults show that the magnitude of microseismic events in mining-disturbed overburden is between —2.7 and —1, and the microseismic frac-
ture strength conforms to the Gaussian distribution. The relationship between microseismic frequency and moment magnitude also satis-
fies the classical moment magnitude-frequency relationship. The microseismic events show prominent regional distribution characteristics
in the horizontal direction of the panel. The microseismic events in the left and right coal walls of the goaf occur earlier than the roof above
goaf, and the microseismic events develop to both sides around the mining space, and there is a certain advance and lag. When the panel is
mined for a certain distance, the vertical stress of the overburden above the goaf shows a 'double peak' characteristic, and the microseismic
events extend upward rapidly and gather and develop in the weak overburden so that the microseismic events also show prominent layered

distribution characteristics in the vertical direction. According to the stress, displacement, and microseismic distribution characteristics
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within overburden, the overburden can be divided into ‘four horizontal zones’ and ‘three vertical zones’. The proportion of microseismic

events and fracture types in each fracture area is different. The coal wall supported and bed separation areas are the large proportion areas

of shear and tensile microseismic events, respectively. In addition, a microseismic monitoring system was established for the study area.

The field monitoring and numerical simulation results are consistent, indicating that the constructed microseismic simulation method has a

good applicability and can reproduce the microseismic evolution process of mining-disturbed overburden from the mesoscopic level. The

research results provide a theoretical basis for revealing the evolution mechanism of mining-induced fractures.
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Fig.1 Fracture zoning model of strata on mining site
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(kg'm™) GPa FiHE/GPa  NIFELL 3 /MPa MPa
1 EHI 12.5 2155 3.5 1.8 6.5 1.8 7.6 12.2 41.6 0.8
2 LickiEsy 1.5 2452 8.2 1.5 8.2 1.5 17.2 15.0 334 0.6
3 R 12.0 2650 6.9 1.7 26.9 1.7 12.0 7.1 36.2 0.7
4 SR 4.5 2500 7.8 1.1 7.8 9.2 12.8 9.2 37.8 0.8
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Fig.5 Evolution and distribution characteristics of overburden force field along working face strike
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Fig.7 Evolution and distribution characteristics of overburden displacement field along working face strike
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Fig.9 Distribution characteristics of overlying rock microseis-

mic evolution along working face strike
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Fig.10 Magnitude distribution of stope microseismic events at

each mining step
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Fig.11 Distribution of rupture types of microseismic events in

different intervals of the final stope
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Fig.12 Fracture zoning of the overlying rock in the

final stope
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Fig.13 Proportion of rupture types of microseismic events in

each zone of numerical simulation
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Fig.14 Vertical distribution of microseismic events based on

field monitoring
70 ;
E e ﬁtl:.]qh?g%tﬁg t%ﬂii“* .
4 L M E

60 - 56 57 HIY) (&) 1 56)
<501 8 B
X
40} 39 4
=l 3 33
w 30|
&
=201

R

%@8’ %‘Q‘/& ()ﬁ}\o @x’t S "‘L;%
R
By X T

W15 ETIHFHEMNGE 2 XMESHHR LR S
Fig.15 Proportion of rupture types of microseismic events in
each subregion based on field monitoring
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