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Application of CO, Anti-reflection Pre-split Technology in Low
Permeability Coal Seam

ZHANG Yue, ZHANG Minbo, ZHU Tianling, FENG Shiliang, LEI Bolong
Faculty of Resource and Safety Engineering, China University of Mining and Technology (Beijing), Beijing 100083, China

Absiracl Aiming at the highly difficult gas drainage and low efficient drivaging of low permeability coal seam drivaging process of a
coal mine, CO, anti—reflection pre—splitting technology was put forward to improve seam permeability coefficient, gas drainage efficiency
and working face drivaging efficiency. Rock mechanics simulation sofiware was applied to simulate and analyze the coal damage
distribution and stress distribution state in coal seam drivaging process. The simulation results showed that, the broken area on both sides
of the roadway is 0-3m from one side, and the main stress concentrated area of roadway sides is 3—4m from roadway sides, the stress
intensity ranges from 18.0 to 18.9MPa in the diivaging process. Meanwhile, according to the simulated conclusions, detail parameters of
pre—splitting and drainage drill holes were designed specifically. Field tests and effect analysis showed that, the net flow of gas drainage
is increased by 27%, drainage concentration by 1.7 times, and desorption gas quantity is reduced from 7.27 to 430 m% in each dill site
after pre—splitting, significantly improving the drivaging efficiency.

Keyworcs low permeability; CO, anti-reflection pre—splitting; numerical simulation; design of dilling hole
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Table 1 Terrane distribution of the coal seam
roof and floor
ZERm AR A
KB KRR R AR, A

38 WA awer

s g ORGSR RS R,
b

566 3EA R YolREr g, SR o K

133 PRE KRG KTRE, R, A 6T

133 BBE REE POk, R

12 By IEigEal

b ) BB 32 R UL T SR SR R A
AL E AT R B AR SR 2 R A FR S 7 AR Y BB U
By APREE b SR IR X R R AR TR S AT AR A AR
L F 0 A, AN B ITHE SN R R Y RS T 4 IR /Y
2k R et AR R FR A T W R TR R R T
A T B K TS SR A A% Bl B AL B R b A 2
4 E N 5 K D) b R R 33, 3 SR TR R
£ (Mohr-Coulomb ) Ji JIj #E W | T 4F 10 T iSH = A W B 2 5
ol 2,

®2 ITHEREBREAVENZESH
Table 2 Physical and mechanical parameters of the coal
seam roof and floor
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after stabilization
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Fig 3 Stress distribution state on both sides of
the roadway after stabilization
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Fig. 4 Layout diagram of pre-splitting and pre-pumping holes
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Fig. 6 Mixed flow changes of the dill

Fig. 7 Net gas flow changes of the dill
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Table 3 Comparison of the parameters before and after tests
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