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Damage Evolution Law and Simulation of Overlying Strata in Close-Distance Coal Seam Induced by Mining
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Abstract: In order to study the damage effect of overl ying strata and the movement and instability characteristics of overlying
strata under mining in close-distance coal seams, based on the mining of a close-distance coal seam in Shendong mining area,
the damage theory was used to analyze the instability and deformation characteristics of the overlying strata of the close-distance
coal seam under mining and the time-space evolution law of microseismic. The damage characteristics of the close-distance coal
seam considering the microseismic monitoring data were discussed. The 3DEC software was used to simulate the instability and
fracture of overlying strata and the law of stress transfer in close-distance coal seams under mining. The results show that the
damage evolution of overlying strata increases as the distance between the upper and lower coal seams approaches. The
minimum damage degree is 0.31 and the maximum damage degree is 0.77 under different monitoring schemes. There is no
obvious increase or decrease trend of microseismic events in the process of overhaul, and the number of microseismic events
increases continuously as the closing distance between the upper and lower coal seam working faces during coal mining. The
continuous advancement of the working face of the lower coal seam causes the displacement of the overlying strata to increase,
and the maximum displacement of the overlying strata is 45.9 ¢cm. The research results are of great significance for the stability
control of overlying strata in similar close-distance coal seam mining and the safe and efficient mining of coal mines.

Key words: Close-distance coal seam, Movement of overlying strata, Damage evolution, Microseismic monitoring, Numerical
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Fig.3 Microseismic variation characteristics of monitoring scheme 1
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Fig.4 Microseismic variation characteristics of monitoring scheme 2
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Fig.5 Microseismic variation characteristics of monitoring scheme 3
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Fig.6 Microseismic variation characteristics of monitoring scheme 4
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Fig.7 Microseismic event statistics and damage evolution characteristics under different design schemes
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Table 1 Mechanics parameters of rock

b P JEE iR HE

aie PR me mEs mmo w0y
MPa ) GPa MPa

WERA  25.00 0.94 2.52 28 4.20 1.94
EbE  36.24 0.83 1.22 32 3.10 2.82
M 2.30 0.62 1.38 31 2.50 1.62
A 25.00 0.91 2.42 28 3.70 1.94
b 15.00 0.82 3.62 31 3.30 2.22
M, J 5.30 0.28 0.51 27 0.88 0.77
WEbE  24.36 0.57 1.37 29 2.85 1.14
WA 21.50 0.71 2.22 28 3.40 2.45
M, # 3.40 0.34 0.31 25 1.20 0.72
WA 32.00 0.77 3.64 28 2.83 2.62
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Fig.8 Displacement variation characteristics of overlying strata under different excavation schemes
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Fig.9 Z-direction displacement cloud diagrams of two coal seams under different excavation distances
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Fig.10 Z-direction stress cloud diagrams of two coal seams under different excavation distances
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