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Directional Interception Drilling Construction Technology and Application

LI Zhenfu
(Sithe Mine, Jincheng Coal Group , Jincheng 048205, China)

Abstract; The instability in directional drilling seriously affects the drainage efficiency, resul-
ting in incomplete gas drainage and high residual gas content in the coverage area. In the tunne-
ling process, there is a major safety hazard of instantaneous release of a large amount of gas and
increasing gas concentration in the return airflow caused by coal body collapse. A directional in-
terception drilling construction scheme was proposed, which could avoid the unstable area and re-
construct. The effective drilling is formed by the directional drilling to create a new channel for
the gas. In the 5310 working face of eastern area of Sihe Mine, three different schemes were test-
ed and were optimized based on some indicators, including gas drainage efficiency and the gas
ventilation volume. The results show that, the gas drainage efficiency increases most to 12. 29 %
in the coal body covered with boreholes with the directional interception at different levels; mean-
while, during the excavation process, the gas ventilation volume decreases most to 20. 6%,
which confirms the scheme optimal.

Key words:drilling instability; directional interception drilling; drainage efficiency; gas ven-

tilation volume
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Fig. 1 Directional drilling boreholes layout in 5310 working face
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Fig. 2 Profile map of No. 4 drilling boreholes in Yokogawa Kilometers drilling area in 53094 roadway

3

Fig. 3 Directional interception drilling boreholes layout
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Table 1 Projection length and height of each branch on A-A profile
/m /m /m
1 84 3.01 13 131 4.12 25 229 5.14
2 84 1.84 14 132 5.06 26 235 4. 05
3 85 4.02 15 148 5.13 27 247 5.57
4 98 4. 85 16 150 3. 84 28 249 5.07
5 100 4,17 17 162 3.68 29 249 3.57
6 108 4,21 18 162 2.78 30 263 4,97
7 108 4.11 19 176 5.54 31 281 5.1
8 109 4.03 20 185 2.97 32 282 7.21
9 110 5.21 21 191 4.42 33 287 3.54
10 119 4. 06 22 192 3.85 34 302 6.2
11 120 2.64 23 205 3.26 35 320 5.25
12 128 2.00 24 207 5. 34 36 323 4.3
A—A
6,
17 53102 187 237 5310 17
, A—A N N
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Fig. 6 Position relationship between the interception

boreholes and original boreholes on A-A cross-section
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Table 2 Gas ventilation volume variation in the
driving process before and after interception drilling

1 2 3

1 1.5 1.15 1.4 1.4

2 2.9 1.15 1.6 1.25

3 1.2 1. 25 1.35 1.5

4 1.9 1.55 1. 25 1.05

7 53094 117 53102 187

5 1. 35 1.6 1.75 1.2

Fig. 7 Gas drainage variation of interception boreholes 6 2.05 1.55 1.6 L1
of No. 11 kilometers drilling area of 53094 roadway 7 1.25 1. 35 1. 15 1.15
and No. 18 kilometers drilling area of 53102 roadway 3 1.85 24 2,35 1.75
9 1.6 1 1.8 1.2

10 2.4 1.4 1.6 0.9

11 1.8 1.55 1.55 1.7

12 1. 25 1 1. 25 1. 35

13 1.95 1.4 2.2 1.5

14 1.55 1.6 1. 35 1.55

15 1.45 1.55 1.4 1. 45

16 1.6 1.1 1.75 1. 35

8 53094 157 53102 23%

17 1.35 2.1 1 1.5

Fig. 8 Gas drainage variation of interceptional boreholes L7 145 L.55 L.35
of No. 15 kilometers drilling area of 53094 roadway 0.25 0.15 0.35
and No. 23 kilometers drilling area of 53102 roadway 14.7 3.8 20. 6

9 53094 177 5310 17

Fig. 9 Gas drainage variation of interceptional drilling
of No. 17 kilometers drilling area of 53094 roadway
and No. 1 kilometers drilling area of 53102 roadway
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