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Study on mechanism of permeability improvement for gas drainage by

cross—seam cavitation borehole

WANG Liang' , LIAO Xiaoxue',CHU Peng',ZHANG Xiaolei’, LIU Qingquan'

(1.Faculty of Safety Engineering,China University of Mining and Technology , Xuzhou 221116, China;

2.School of Environmental and Safety Engineering , Changzhou University ,Changzhou 213100, China )
Abstract: As coal mining gradually extends to the deep level,the pressure and content of coal seam gas increase,and the permeability of
coal seam is generally low,which increases the difficulty of gas extraction.The technology of pressure relief by cavity drilling is an effective
method to improve the permeability of coal seam and the efficiency of gas extraction. Based on the engineering background of No.15 coal
seam cavity drilling in the auxiliary transportation roadway of north—wing of Sijiazhuang Coal Mine,and according to the elastic mechanics
softening model and diffusion—seepage coal seam gas flow theoretical model, the authors established the evolution equation of coal seam
permeability and the gas flow equation of cross—seam cavitation borehole. Using COMSOL Multiphysics software , the models were calculat-
ed,and the permeability increasing mechanism and distribution law after cross—seam cavitation borehole were analyzed. The gas extraction
amount , gas pressure distribution and permeability were obtained. Combining the simulation results with field conditions, the optimal cavity
radius was 0.6 m,and the optimal hole spacing was 6.0~7.0 m. It provided a guidance for the borehole radii and spacing in field construc-

tion. Finally,the conventional drilling and cavity drilling were carried out in No.15 coal seam of Sijiazhuang Coal Mine,and the gas extrac-
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tion effect was compared. Results showed that the gas drainage rate, gas concentration and purity were increased by 2.7,2 .0 and 5.7 times

compared with the conventional drilling after the implementation of hydraulic cavity drilling technology. The period of gas drainage and the

amount of drilling construction were reduced about 2 times, which improved the economic benefits of gas drainage technology. Thus, the

simulation results are reliable and the gas drainage design is feasible,which can guide the field construction.

Key words: cross—seam drilling; cavity drilling; fluid—solid coupling; gas extraction
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distribution around borehole
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Fig.4 Permeability,, permeability increasement zone and gas pressure distribution around boreholes with different cavitation radii
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