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Abstract

To obtain the fracture evolution characteristics of overlying coal-rock strata, and optimize the gas
control scheme for outburst coal seams during the mining process of deep fully mechanized mining
face, the study took the No.9#-101 fully mechanized mining face as the engineering background and
established a similar simulation test platform. By measuring the stress and displacement variations
of the overlying coal-rock strata, the movement characteristics, displacement variation laws and frac-
ture evolution characteristics of the overlying coal-rock strata during deep fully mechanized mining
were investigated. The research results show that the movement of roof strata in the goafis a dynamic
and continuous process. Because the roof is not completely caved and there are many cavities, frac-
tures in the roof persist for a quite long period. The height of the caving zone above the coal seam is
approximately 0~9 m, the roof caving step distance is about 20 m, and the height of the fracture zone
ranges from 10 to 28 m. The stress concentration zone above the coal wall is a dynamically changing
area that migrates forward continuously (toward the deep coal body away from the mining face). The
peak stress concentration occurs in the range of 4.0~6.1 m in front of the mining face, and the influence
range of abutment stress is about 15~20 m in front of the mining face. The stress accumulation de-
creases in the range of 13~27 m behind the mining face. With the advance of the mining face and the
continuous expansion of the goaf caving range, the fractures of the overlying coal-rock strata undergo
an evolution process of pressure relief, instability, initiation, tensile fracturing, fracture atrophy, re-
duction, anastomosis and closure. This evolution process directly affects the desorption, flow and ac-
cumulation of gas in the goaf. When the length of the goaf reaches about 143 m, the fractures of the
overlying coal-rock strata in the middle of the goaf are basically compacted, while the fractures of the
overlying coal-rock strata at both ends of the goaf are well developed. Finally, the research results
were applied to the gas control design for the mining of high-gas and outburst coal seams in this coal
mine, achieving favorable gas control effects.
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Figure 1. Comprehensive histogram of coal seam in east No. 1 mining area
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Figure 2. Mechanical mechanism of annular fracture formation
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Figure 3. Fracture evolution diagram during model excavation process
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Figure S. Variation curve diagram of vertical displacement at key monitoring points with face advance distance
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