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Mechanism and application of pre-drainage of strip gas in coal roadway by
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Abstract: In order to solve the difficult problem of outburst elimination in coal roadway strip area of low permeability and high outburst
coal seam, the mechanism and application of strip gas pre-drainage in coal roadway with large diameter boreholes were studied. Taking
Sijiazhuang Coal Mine as an engineering example, discrete element and finite element simulation software were used to numerically ana-
lyze the law of fracture development and gas migration around ordinary boreholes and large-diameter boreholes; Through field test, the ef-
fect of pre-drainage of strip gas in coal roadway by large diameter boreholes is analyzed. The results show that when the diameter of the
borehole is 60 ~ 400 mm, the number of fractures in the outburst coal seam increases exponentially with the increase of the aperture; When
the aperture is less than 210 mm, the number of cracks increases rapidly; When the aperture is 210 ~ 400 mm, the growth of the number of

cracks tends to be gentle. When the dip angle of the borehole ( the angle with the horizontal direction) is 30° ~ 90°, the number of frac-

Y5 H H#3: 2024-06-12 RRIHRE: 57T EHEHmE: T DOI: 10.12438/cst.2024—0872
E£WH: FR AR EL W H (52304246); ILPE A FAVFSE 700 (A HARZREZ) % 055 H (20210302124222); L7545 [l [F B 2= A S RHF % D)
T 5 (2023-057)
EEB N 2£(2000—), 5, Wb M, BLAF5E4E . E-mail: 3131741818@qq.com
BIAEE: A2l (1990—), B, Wi A, fZd#%, i+ (5). E-mail: livhongwei0l @tyut.edu.cn
240


https://doi.org/10.12438/cst.2024-0872
https://doi.org/10.12438/cst.2024-0872
https://doi.org/10.12438/cst.2024-0872
mailto:3131741818@qq.com
mailto:liuhongwei01@tyut.edu.cn

WRA% o R K HAR B AL ITUM S A5 UL 5

p=4

2025 455 8 A

tures in the outburst coal seam increases exponentially with the increase of the dip angle, and the number of fractures reaches the maxim-

um when the dip angle is 90°. Under the condition of ordinary borehole extraction, there are still a large number of strip areas with gas

content greater than 8 m’/t on both sides of the return air roadway after 70 days of extraction, which cannot completely eliminate the out-

burst; When the extraction is 120 d, the outburst can be basically eliminated on both sides of the air return roadway. Under the condition

of adding two ordinary oreholes in each group at the pre-drainage of strip gas in coal roadway, the outburst elimination time is shortened to

100 days. After increasing the cross-layer large-diameter boreholes, the outburst elimination time is shortened to 70 days. It has been veri-

fied by practice that the gas concentration and gas purity of large-diameter boreholes are much higher than those of ordinary boreholes in

the first 2 months of extraction. The large-diameter borehole through the layer improves the gas drainage rate of the borehole, optimizes

the outburst elimination effect of the outburst coal seam, and ensures the safe excavation of the coal roadway.

Key words: outburst coal seam; bottom drainage roadway; large diameter drilling through the layer; gas pre-drainage
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Fig.11 Increase the layout of ordinary cross-layer boreholes
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Fig.12 Add the gas content cloud map under the action of ordinary cross-layer drilling extraction
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Fig.13 Increase the layout of large-diameter boreholes.
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Fig.16 Bottom pumping roadway layout diagram
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