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Study on Effective Influence Range of Permeability Enhancement
by Double Hole Presplitting Blasting in Low Permeability Coal Seam
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(1. School of Safety Engineering, Henan Institute of Engineering ,Zhengzhou 451191 ,China;
2. College of Safety and Environmental Engineering,Shandong University of
Science and Technology , Qingdao 266590, China)

Abstract; The permeability enhancement technology of deep-hole pre-splitting blasting can significantly improve
the extraction efficiency of gas in low-permeability coal seam. It is of great significance to study the influence of per-
meability enhancement by double-hole blasting with different spacings and charging structures on the damage range of
coal body to improve gas drainage rate. Taking the No.2-1 coal seam of Xin'an Coal mine as the research object,the
propagation process of stress wave and its influence on the coal seam from double-hole continuous blasting were stud-
ied by numerical simulation. The results show that;In the two-hole continuous blasting model of coal body,the radius
of crushing circle of uncoupled explosive charging structure is smaller than that of coupled explosive-charging struc-
ture ,and the radius of fracture circle is larger than that of coupled explosive charging structure , which is beneficial to
the propagation of blasting stress wave and crack propagation, and the crack density is uniform. By using coupled ex-
plosive charging structure and uncoupled explosive charging structure ,the simulation results of continuous detonation
of two holes with spacings of 4 m,6 m and 8 m were compared with on-site verification. It was determined that the
reasonable spacing between two blasting holes in the presplit blasting of the No. 2-1 coal seam of Xin’an Coal mine
was 6m with a decoupling coefficient of 1.25.

Key words: coal and gas outburst; presplit blasting; uncoupled explosive charging structure; spacing between

blasting boreholes; numerical simulation
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Table 1 The physical and mechanics parameters of the coal seam and roof and floor

R/ FEAR R

AR/ HUEIREE/  EIRGREE/  SUISRAEL/

) N \

Atk (g em™®) GPa ke MPa MPa MPa MPa

ped = 1.4 7.3 0.28 0.48 4.22 3.92 1.98
TR 2.6 39.1 0.30 3.01 31.20 28.20 13. 60

£2 KHE5IWLREFESH
Table 2 The parameter of explosive and JWL
Ve KR D/ B
28 HE _ R o 5/ A/GPa B/GPa R, R, E0/GPa
(g+em™) (m-s™') GPa

W2 1.1 3200 4.5 735 17 5.15 1.56 3.8
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Fig.1 Blasting hole spacing 4 m,uncoupling coefficient 1.25 blasting stress

wave propagation and crack propagation law

i

(a) t=749.93 ps (b}

1=098.93 us (e} t=4199.2 us
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Fig.2 Blasting hole spacing 4 m,stress wave propagation and crack propagation law of coupled charge blasting

(a) t=1148.5 ps (b) #=1448.6 s (¢} ¢=3749.8 s
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Fig.3 Blasting hole spacing 6 m,uncoupling coefficient 1.25 blasting stress

wave propagation and crack propagation law
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(a) £=1149.9 ps

(b) =1398.9 s

(€} 1=3749.6 ps
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Fig.4 Blasting hole spacing 6 m,stress wave propagation and crack propagation law of coupled charge blasting

(a) t=1549.1 ps

KBS SRWALEH 8 m,

(b} 1=1649.2 s
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{c) $=33409.6 ps

Fig.5 Blasting hole spacing 8 m,uncoupling coefficient 1.25 blasting stress

wave propagation and crack propagation law

(a) £=1549.7 ps

(b} =1649.9 s

(e} 1=3350 us
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Fig.6 Blasting hole spacing 8 m,stress wave propagation and crack propagation law of coupled charge blasting
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Fig.7 The pressure curve of different blasting model
element varies with the distance between the center

line and the center element
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Fig.8 Cumulative gas extraction purity of holes in blasting

tests with different hole spacing and charge structure
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