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Abstract; In order to investigate the spatio-temporal evolution of mining-induced fissures and change
characteristics of pressure relief gas-enriched area in the overlying rock of the slowly inclined coal bed,
physical similarity simulation and field monitoring method were used to analyze the evolution and

distribution characteristics of the fissure in the overlying rock. The evolution characteristics of the pressure
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relief gas-enriched area were studied to determine the parameter arrangement scheme of the high directional
drilling holes, and the effect test was carried out. The results show that the test working face has a height of
13 m along the caving zone of the coal bed, and the height of the fissure zone is 68.5 m. The fissure
network along the working face is affected by the inclination angle of the coal bed, and the fracture angle of
the working face is 54° = 59°. The openness of the fissure development is gradually increasing upward from
the working face, and the gas transportation channel is asymmetric. The whole life cycle of the gas
extraction process by high directional drilling can be divided into the early stage of extraction, the middle
stage of extraction, and the end stage of extraction according to the extraction volume fraction. In the early
stage of extraction, the volume fraction is low. The middle stage of extraction has high efficiency in the
whole life cycle of extraction. In the late stage of extraction, the volume fraction shows a sharp decline.
After the implementation of the high directional and long drilling technology, the volume fractions of the

gas in the upper corners of the working face and in the return-air tunnel are all less than 0. 8% , indicating

a good effect of the gas extraction, and the arrangement of the high drilling holes is reasonable.
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Table 1 Distribution of coal beds of different lithologies
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Fig.1 Evolution of fissure along overlying rock
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