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Abstract

In response to the challenges of low pre-drilling pre-extraction concentration, large drilling decay
coefficient, and long gas pre-extraction time in the working face of outburst-prone coal seams, a
study was conducted with the 111805 working face of a coal mine as the research object. Through a
comprehensive analysis of the geological conditions, gas occurrence state, and mining technology of
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the working face, the optimal parameters of drilling layout and pipe diameter for the 111805 work-
ing face were studied, and numerical simulation software was used for auxiliary verification. The
results showed that the effective extraction radius of the gas extraction from the in-seam drilling was
2.33 meters after 30 days and 3 meters after 50 days. Through regression analysis of the simulation
data, a linear fitting relationship between the effective extraction radius r and the extraction time ¢
was obtained. By combining with practical analysis, the drilling method was determined to be in-
seam drilling design, with a layout spacing of approximately 4 meters and a gas extraction pipe di-
ameter of 200 mm connected in a network for extraction. Based on this, the optimal layout parame-
ters for gas extraction drilling in the working face were derived. The research results provide a ref-
erence for the design of pre-drilling in outburst-prone coal seam working faces.
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Figure 1. Numerical model of gas drainage borehole in coal seam
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Table 1. Numerical model characteristic parameter table

=1 BERESHSEE

BASH SHUH
TREIK 293.14
Bt AR R /MPa 2713
R SRS/ MPa 8139
THRA L 0.339
SR pel(kg-m™) 1.450 x 103
PRUEIRAS T FBE 25/ (kg-m3) 0.717
BN )IEEE 1l (Pa-s) 1.080 x 107
2 E 1R /] oo/MPa 17.027
W B 5 al(ms-th) 28.944
W Bt i %1 b/(MPat) 0.555
WA IR FLBR %1% 3.47
W UE 1515 % kxolm? 1.740 x 10

BUERM SRS H N 1, MR BRI BB AR, IOy e 7, BTSN 10
MPa [R)3 A B A D 5 J2 (1 E 8 DK RT REAF A R ST g, il AL A BER B N A 7. R
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FLA BRI TE RS A, BRAUdhR 1% 13 kPa.
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Figure 2. Cloud map of gas pressure variation in bedding borehole
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Figure 3. Monitoring data of gas pressure at different distances from the borehole
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Figure 4. Variation of gas pressure along the strike of the coal seam at different

extraction times
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Figure 5. Variation of effective radius of gas drainage over time for bedding
directional boreholes
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