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Effects of cross-seam borehole layout on gas extraction in the Pansan mine
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Abstract; The layout of cross-layer boreholes is one of the important factors affecting the efficiency of gas
extraction. In order to study the effects of the layouts of cross-seam boreholes on gas extraction, gas control
roadway 2121(1) in the Pansan mine was taken as the research object in this paper to analyze the effects of the three
kinds of layouts of cross-seam boreholes, 10X5, 8 X6 and 7X7, on gas extraction. The gas-solid coupling model
of coal seam based on fracture-pore dual media was established, and the gas extraction processes of the three kinds
of borehole layouts were simulated numerically by using finite volume method and Newton iteration method. And
the engineer quantity of boreholes and the average pure gas flow volume extracted in the 30 days were investigated

at the field. The results show that the “blank zone” area of the borehole layout 8 X6 and that of 7 X7 are smaller
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obviously than that of 10 X 5 under the same time of gas extraction. And the extraction time required for the
elimination of “blank zone” is less than that of the borehole layout of 10X 5. So, the borehole layout of 10 X5 is bad
for eliminating gas outburst. The engineer quantity of the borehole layout of 8 X 6 is the smallest and that of the
borehole layout of 7X7 is the largest. The average pure flow volume daily by single borehole of the borehole layout
of 7X7 is larger slightly than that of the borehole layout of 8 X6, and that of the borehole layout of 10 X5 is the
smallest. The results of the numerical simulation and the field experiments considered, it is obtained that the
borehole layout of 8 X6 is the optimal. The result of this study provides a good guidance for the design of cross-
seam boreholes in a coal mine.

Keywords: layouts of cross-seam boreholes; numerical simulation; the “blank zone” area; pure gas flow volume;

engineer quantity of boreholes
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Fig. 1 Schematic diagrams of three borehole layouts
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Table 1 Mechanical and geological parameters of 11-2 coal seam
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Fig. 2 Gas pressure and content distribution of the borehole layout of 10 X5
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Fig. 3 Gas pressure and content distribution of the borehole layout of 8 X6
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Fig. 4 Gas pressure and content distribution of the borehole layout of 7 X7
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Fig. 5 Blank zones distribution diagram of three borehole layouts
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Table 3 Engineer quantity of boreholes under three borehole layouts

WAL E BhifLEAE HifL K E/m P BERKE/m Prifi ghifL T E/(m s m ")

10 X5 28 60 3 516.7 50.0 70.3
8§ X6 5% 48 2759.4 40.0 69.0
TX7 RE=: 48 2 694.2 35.0 77.0

M3 RN SR AT 8 <6 A1 L5 34 B I 2 A 3 BT A B L TR B AR/ O 69.0 m/m TSR 7X7 Al
AL 77 =2 B K A T T Al AL TR R R KL ik 77.0 m/m 3K REURFE N 77 B LA R S
8 X6 i fL AN B 75 E [ RE 2 0 Bl FL AR  (ERSE ) - FLIRIER L 8 X6 B LA B /N (7 X7 B fLAT E S 7.0 m, 1
8X6 BALATE N 8.0 m) . K M BT 4l fL TRE M B 8 X6 A fL 7 Uk flt .
3.3 Sh3p R HTHRIX
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i LA SR U B — R R S R D S M Rl BB AT L SRR B 3 T A B AL I T2 R R 30
d AR B3GR B A oR R BE A A AN 181 7 B o ARAE S [ A £L 7 3T BOTR 4 B R 3 AL B TSR
HH AN [ 4t R 5F 1) L P ik R FU AT 2 A e A 2 An 5T 8 P .
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g ~ 0.014F |\
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Fig. 7 Relationship between gas concentration and Fig. 8 Relationship between gas flow volume per day and

pumping time under three borehole layouts pumping time under three borehole layouts
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Table 4 Average gas concentration and flow volume per day for 30 days of three borehole layouts

i A L5 K AL FRUEE/ % FEHR K4/ (m® » min 1)
1#.,2% 10 X5 110 47.79 0.008 9
4% ,5# 8X6 96 49.22 0.010 5
TH,8% 7X7 112 54.98 0.010 7

MR 4 FTALRR 30 d LR 7X7 AR L7 2 B AL Bl R BL 4l i R 0.010 7 m®/min, SR 8 X6
A1 L J7 2 B AL T 40 R BT 2 5 WA T 7 X7 AL 75 2L 1m0 10 X5 A3 L7 2R 08 5L AR B S 4l
A 0.008 9 m®/min,

254 LA B A AT, NI SRR A1 BE 10 X5 A FL 77 XA B 0T 4l SR 00K Fe 25 . 7 X7 A AL 5 21 B0 S il R 80U
WEAR T 8 <6 ML=,

4 HAHEFAMIE

AR Bl B (A AU AN B 7136 45 2R 20 A7, 45 3 2 J2 B LA () A 5 5O B 0 b R 52 R0 I 36 5 s . AR
5 F AL AR [ BU TR 26 05 SR AT 105 A FL 07 20 B A A9 2 13l T B O 5 T DT 2% A B2, 10 X5 A L
722, 7X7 5 8X6 HA 5 B B 4 B2 A T8 7 B0t T A0 B FL R o AR R 0 AT, 8 <6 A1 L 75 X BT A A
fL TR R A 105 A FLI7 IR Z L 73X 7 A £L 75 2B i 09 8 AL TR 4 5 K5 AU il 49 B 407 il R &5 21 20 A
AL, 10 X5 A L7 2R BAAL - 224k 2R BU S 2 o8 e (0K BOR B 22 5 7 X7 A3 L7 3B B L P 2 il R B S 200 2 s
BT 8 X6 LR L b 3 AT A M AT RLAG Y 86 A FLJT A A .
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Table S Comparison of numerical simulation and experiment results

of three borehole layouts

Bl LA .77 5C 25 1 A/ m® BifL TR 4/ m/m P AL AR/ (m® e minTh)
10X 5 21.0 70.3 0.008 9
8X6 5.08 69.0 0.010 5
X7 4.52 77.0 0.010 7

IR AU AL A A I ST A B AR AR = 2121 (1) 33 TR i £5 A BRAR L T TR [ AT, £
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