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Research on gas pre-drainage in coal roadway strips by

combined ordinary drilling and directional drilling
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Coal Mine, Guizhou Qianxi Energy Development Co., Ltd., Qianxi 551500, China)

Abstract: When single layered ordinary drilling or directional drilling are used in gaspre-drainage in
coal roadway strips, the long boreholes easily deviate from the trajectory and the cost of directional drilling
is high. With the case study of 21601 excavation working face of Qinglong coal mine, the method of
gaspre-drainage in coal roadway strips by combined ordinary drilling and directional drilling is proposed to
solve the above problems. Numerical simulation results show thatwhen extracting the gas by single
drilling, the axial gas pressure contour of drill hole at the end position of drill hole in the early stage is "V"
shaped distribution. As the extraction time increases, the " V" shaped distribution of gas pressure
gradually smooths. The gas pressure in the radial direction of the borehole gradually increases outwards in
a ring shape with the borehole as the center. The effective extraction radius reaches 3.80 m at 93 d of pre-
drainage. The ordinarydrilling and directional drilling can effectively control the gas in the range of 15 m in
front of the two sides of the coal roadway and 200 m in front of the coal working face respectively. Field

application results show that when ordinary drilling and directional drilling are combined for pre-drainage,
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the average value of total gas extractionis 19.86 X 10° m?,

the average gas extraction volume fraction is
53.5%, the average pure gas extraction flow is 1.97 m’/min, the average mixed gasextraction is
3.68 m®/min, and the residual gas content is less than 8 m®/t. The gas extraction effect is proved to be
good.

Key words: coal mining; gas extraction; coal roadway strip gas; coal and gas outburst; extraction

drilling; gas pressure
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Table 1 Basic parameters

B2 JEUR U R 1/ MPa 1.62
Hi AL AR 7K /kPa 24
HifL A /mm 76
BEIR M H R/ (J » mol 1« KT D) 8.314 3
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Fig. 3 Axial gas pressure distribution in boreholes

under different drainage times
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Fig. 4 Gas pressure distribution along boreholes

diameter in different drainage times
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Table 2 Effective drainage radius of a single borehole

under different drainage time

RIS A/ d AR R AR /m || RIS /A AR R AR/ m
40 1.80 93 3.80
60 2. 80 100 4.20
80 3.40 110 4.60
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Table 3 Boreholes parameters

PR S T L IR - T T L T
/¢ ) m /¢ ) m /" ) m

1 60. 75 —5.0 17.19 7 —13.17 —1.0 70. 25 13 4.72 —2.1 200. 68
2 45.38 —5.0 21.07 8 —18.47 8.0 50. 50 14 4. 86 —2.9 200. 72
3 35.04 —5.0 26.99 9 —25.16 0 36. 45 15 0 —4.1 200. 00
4 25.16 —4.0 36. 45 10 —35.04 9.0 36. 45 16 3.83 —4.1 149. 45
5 18. 47 —2.0 50. 50 11 —45.38 5.0 21.07 17 —4.72 0 200. 68
6 13.17 —1.0 70. 25 12 —60.75 8.0 17.19
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Fig. 7 Gas pressure distribution in drainage

area of directional boreholes
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Table 4 Residual gas content of each measuring point

. Jitifa/  Wifa/ BOEERKE/  RARTEE L/

) ) m (m® - t71)
1 10 —3 40 5.093 7
2 -7 -1 95 4.7512
3 2 —1 18 4.220 5
1 2 —1 65 5.249 4
5 2 -1 105 6.039 3
6 -5 0 85 6.348 7
7 -5 3 115 6.693 2
8 =5 0 55 5.085 6
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