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Directional drilling replacing tailgate gas drainage technology in

gassy fully-mechanized coal mining face
LIN Haifei', YANG Erhao', XIA Baoqing®, LI Shugang', ZHAO Pengxiang', KONG Xiangguo', QIN Lei'
(1.School of Safety Science & Engineering, Xi’ an University of Science & Technology, Xi’ an 710054, China;
2. Shanxi Heshun Tianchi Energy Co. ,Lid., Jinzhong 030600, China)

Abstract: In view of the problem of gas overrunat the upper corner under the condition of U-shaped ventilation in gassy fully—mechanized
mining face, the necessity and feasibility of directional drilling replacing tailgate drainage and pressure relief are analyzed, and the princi-
ple of relieved gas drainageis expounded. With physical simulation and theoretical analysis, the evolution law of mining—induced fracture
in mining overburden is analyzed, the directional drilling parameters are determined, and the field engineering application has been car-
ried out. The results show that as the working face advances, the mining face of the test working face forms irregular caving zone, regular
caving zone, fracture zone and continuous bending deformation zone in the overburden of the test working face. The height of regular caving
zone is 17.9 m (4.48 times of the mining height) , and the height of fracture zone is 60.36 m (15.09 times of mining height). The hori-
zontal distance between the directional drilling and the return air roadway is 8 ~20 m, and the average vertical distance between the drill-
ing and the coal roof is 18.5 m. Directional drilling rig has been used to construct drilling with small offset and accurate positioning. The
average gas drainage volume is 6.37 m’/min, accounting for 8.59% of the gas emission. The effect of directional drilling instead of the
tailgate gas treatment has been achieved to ensure safe mining in the working face.

Key words: relieved gas extraction;round-rectangle trapezoidal zone ;directional drilling;drilling instead of roadway
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Table 1 Distribution law of relieved gas area
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Fig.3  Principle of relieved gas extraction by directional drilling
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Fig.4 Distribution characteristics of overlying rock

fractures of irregular caving zone, regular caving zone,
fracture zone, bending zone in working face
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Table 2 Physical and mechanical parameters of working face
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5 4ib A 26.20 43 020 69.0 0.260 7.7 10 31 1.0
6 W le 26.40 56 767 37.7 0.278 5.5 8 34 1.0
7 K3 1)K 26.50 46 636 135.2 0.230 12.4 12 41 3.5
8 13 44 14.60 14 142 13.5 0.275 2.9 8 20 0.5
9 A 20.80 20 019 20.5 0.195 3.7 8 31 2.5
10 MAb 26.20 43 020 69.0 0.260 7.7 10 31 9.0
11 eSS 20.80 20 019 20.5 0.195 3.7 8 31 5.0
12 K2 Al 26.50 46 636 135.2 0.230 12.4 12 41 6.5
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20 15 4 14.60 14 142 13.5 0.275 2.9 8 20 4.0
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Table 3 Horizontal distribution range of

x®3

fractures in test working face
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12 20.8 58 7.5 28.3
16 20.8 58 10.0 30.8
20 20.8 58 12.5 33.3

H =K, > h,
M
H,=H, =
Kp -1 (2)
100 Y, M
Hj. = +8.9
1.2 M +2.0

K. H, H, H, H5 3 ARNE % 0 E 7%
B VR BRI B, m; XA R B TR
B, m; K, 2 AT R A, — M 1.1~ 145K,
J B ST R B, — M 1.2~ 1.5;M JR 5, m,

F 3 36 AR T T A% A R 15 SRR R
4 m, HIBETORIE G, AT, K 25K, i g 2
JZ0.5 m 2 B E R UEE 5.5 m, BB 0 Ak
FEOL, AR R L2, RAARK(2)1F
SAA B0 AR DU B PR T RA A R AR

H,/m 6.6
H,/m 20.0
Hy/m 58.8
L 1.1
K, 1.2
S h,/m 5.5
M/m 4.0

223 R RREEEHHT
e BT B LR A 2 T AR 1A
VU R LR 4. AR AT, AN R R Y

139



2020 4F55 1 14

% EMFRK 486

¥ 6.33 m, R 1Y 1.58 5, KL 'S & = B 17.9
m, JR Y 4.48 47 R R 60.36 m, R Y
15.09 £,
x4 RBRITEEHNE" SESEINER
Table 4 Comprehensive analysis results of the height for
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