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Study on deviation characteristic of gas extraction borehole drilling

in underground coal mine

DU Dongdong, LEI Wenjie, LI Donghui, LI Zhe
(School of Safety Science and Engineering, Henan Polytechnic University,
Jiaozuo Henan 454000, China)

Abstract;  During the construction of underground extraction boreholes, trajectory deviation is common,
prone to blind gas extraction areas and produces gas extraction blank zones. In order to ensure that gas
extraction achieves the expected results, the 15121 bottom pumping lane, 15124 low level lane and 15124
return air lane of Xinjing mine in Shanxi province were taken as the background of the project. We tested
the deviation of borehole drilling through the seam and along the seam respectively, calculated the three-
dimensional trajectory of the drill holes by using the mean angle full distance method, established the
three-dimensional trajectory of the drill holes and the three-dimensional layer relationship of coal rock
based on the geological information of coal seam assignment, realized the visualization of the trajectories of
the drill holes, analyzed the factors affecting the deviation of the drill holes and the experimental fitting
data, and came up with a characteristic of the deviation of the boreholes. The research findings suggest
that cross-layer boreholes initially exhibit deviation within fine sandstone layers, with the deviation

intensifying notably within the coal seam segment, reaching a maximum deviation of up to 0. 52 meters

x SCEEY S :1003-3033(2024)03-0155-07; Wik HI91.2023-09-15;  &H H.2023-12-20



hoE e B o o

- 156 - China  Safety

Science

343
20244F

Journal

within this section. In the case of in-seam drilling, greater drilling depth results in larger vertical

deviations, with an average vertical offset of 1. 37 meters at a depth of 40 meters when the opening angles

of boreholes are similar. Overall, low-angle boreholes are more susceptible to gravity-induced deviations,

leading to a higher likelihood of trajectory deflection, while high-angle boreholes tend to exhibit vertical

deviations, albeit with a smaller overall deviation compared to low-angle boreholes. In the horizontal

direction, borehole spacing is reduced by 0. 68 meters for bottom drainage galleries, 0. 28 meters for lower

position galleries, and 0. 54 meters for return airways. The research results effectively guide the design of

subsequent gas extraction drilling trajectories under the same geological conditions, provide theoretical

support for controlling and eliminating the blind zone of gas extraction, and improve the efficiency and

effectiveness of gas extraction.
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Tab.1 Calculation of the thickness of each

section of drill hole 4 in the bottom extraction lane

L= 4
FrALAEE/ (°) 27
TREE/ JELRE LB T R J2 IR R

W ETEA/m 15.8 7.5
YA/ m 3.5 1.6
P/ m 2.0 0.9
SR/ m 9.1 3.9
Jeht/m 3.3 1.4
JHEZ/m 6.5 2.4
BiT/m 40. 1 17.7

A R RUEL, A2 RS L5 180 {650 £ A8 A A B3l A AT
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Tab.2 Drill hole three-dimensional trajectory

coordinates m
SEBRPE AL FR TR AL BR
X] YI Zl X() YO ZO

0. 00 0.00 0.00 0.00 0.00 0.00
-0.03 1.71 0.99 0.00 0. 87 0.50
-0.04 2.55 1.50 0.00 1.73 1.00
-0.03 3.39 2.02 0.00 2. 60 1.50
-0.05 4.23 2.52 0.00 3.46 2.00
-0.07 5.08 3.02 0. 00 4.33 2.50
-0.08 5.93 3.52 0. 00 5.20 3.00
-0.10 6.79 4.02 0.00 6. 06 3.50
-0. 11 7. 64 4.52 0.00 6.93 4.00
-0.12 8.50 5.03 0.00 7.79 4.50
-0.13 9.35 5.54 0.00 8. 66 5.00
-0. 15 10. 18 6.05 0.00 9.53 5.50
-0.17 11.02 6.56 0.00 10. 39 6.00
-0.19 11. 86 7.08 0. 00 11.26 6.50
-0.21 12.70 7. 60 0.00 12. 12 7.00
-0.22 13.53 8.13 0.00 12.99 7.50
-0.24 14. 36 8. 65 0.00 13. 86 8.00
-0.26 15.18 9.20 0.00 14.72 8.50
-0.28 16. 00 9.75 0.00 15.59 9.00
-0.29 16. 82 10. 29 0.00 16. 45 9.50
-0. 31 17. 64 10. 85 0.00 17.32 | 10.00
-0.32 18.48 11.38 0.00 18.19 | 10.50
-0.33 19.32 11.91 0. 00 19.05 11.00
-0.33 20. 14 12. 48 0. 00 19.92 | 11.50
-0.34 | 20.98 13.03 0.00 20.78 | 12.00
-0.34 | 21.83 13.56 0.00 21.65 | 12.50
-0.34 | 22.65 14.13 0. 00 22.52 | 13.00
-0. 35 23.50 14. 65 0.00 23.38 | 13.50
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Fig.3 Drill hole three-dimensional trajectory and coal rock three-dimensional layer relationship map
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Tab.3 Deviation of drill hole trajectory in

bottom extraction lane
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Tab.4 Deviation of drilling trajectory

in low level lane

SPRIE| 14 UL | 2ok | &AL
L% | LA/ r: o MElm | PWE/ | Hin/
. /()
( ) %/m m m
-61 -63 0.10 0.28 0.20
-60 -62 0.09 0.28 0.14
3 -61 -62 0.05 0.21 0.08

SEBRTF KA DL | LK | &AL
L5 | A/ ‘( %) M e | P2/ | E2/
(°) Z%/m m m
1 29 26 0.23 0.14 0.27
2 28 24 0.38 0.22 0. 49
3 28 21 0.40 0.44 0.92
4 27 23 0.35 0.37 0.50
5 31 26 0.41 0.29 0.79
6 52 57 0.15 0.45 0.33
7 51 57 0.27 0.68 0. 50
8 82 83 0.01 0.32 -0.04
9 81 82 0. 04 0.43 0.05
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vertical deviation of seeing coal point
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Tab.5 Deviation of drilling trajectory along 181 - ig%iﬁ%
the back wind alley :'j : w
SHRIF | AL | | ALK | AR gl = oS
L5 | fumisms | Wifs N w2, | Hiwm/ £ 0 " '
SIS m m % osl .
1 -1 -3 | 43.1 0.22 1.27 % o6l ] . .
2 3 -2 | 41.3 0.29 1.28 04l " -t "
3 1 -4 | 45.1 0.38 1.56 02} T .
4 2 -6 | 59.5 0.54 1.79 0.0 .
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