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Characteristics of coalbed gas seepage under asymmetric loading

and optimization of extraction radius

YAN Lu' ,WANG Tao'*, WANG Liancong', LI Wenpu', ZHAO Tianwei'
(1 School of Safety and Emergency Management Engineering, Taiyuan University of Technology,
Taiyuan Shanxi 030600, China; 2 State Key Laboratory of Coal Mine Safety Technology,
Fushun Liaoning 113122, China)

Abstract; To reveal the influence of asymmetric load on gas seepage and extraction radius, a multi-
physics coal and gas fluid-solid coupling model was proposed to analyze the gas seepage characteristics of
coal seams. Matrix-adsorbed gas was used as the mass source in the proposed model introducing
asymmetric loads into the boundary conditions. Furthermore, segmented drilling was used under

asymmetric load conditions to optimize the gas extraction radius and improve extraction efficiency. The
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results indicated that greater siress compressed the cracks inside the concentrated stress zone, making it

more difficult for gas to flow and to be extracted more challenging. The gas pressure in the concentrated

stress zone decreased by approximately 2% less than that in the original stress zone, and the permeability

decreased by about 9%. Asymmetric load had different degrees of influence on the diffusion and seepage

processes. Within 180 days, the mass of diffused gas of the original stress area decreased by 19% and the

seepage mass decreased by 20. 5% , while these values in the concentrated stress zone decreased by 16. 9%

and 17. 9%, respectively. Asymmetric loads had adverse effects on gas extraction, increasing extraction

time under uniform load conditions. By adjusting the extraction radius under asymmetric load conditions,

not only can the extraction efficiency be improved by approximately 3%, but it can also ensure that the

extraction standards are met within 180 days, thereby effectively improving the overall performance of gas

extraction.
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