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Research and Application of Dispersed Charge Pre-splitting
Blasting Technology for Uniform Fracturing Composite Roof
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Abstract: Differences in thickness , mineral composition , wave impedance ,and joint fissures. This often leads to a
mismatch between the charge structure of the pre-splitting and cutting holes and the physical and mechanical proper-
ties of the layers,which can easily cause the complex rock layers to fail to pre-split. The soft rock layers form chick-
en-nest-shaped explosive pits due to excessive consumption of explosive energy, making it difficult for pre-splitting
and cutting holes to penetrate the entire length of the blast hole effectively. To attain consistent pre-splitting of the

composite roof ,the LS-DYNA software was employed to analyze the impact of the charging structure on the pre-split-
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ting effect of the composite roof. Based on this foundation, a uniform-dispersion and pressure-holding pre-splitting

blasting technique was proposed for the composite roof. Field experiments were conducted, and in conjunction with

the preliminary evaluation of the progression of post-blast fractures,the viability of this uniform-dispersion and pres-

sure-holding pre-splitting blasting method was substantiated. The research results indicate that the escape of explosive

gas from hard rock layers to soft rock layers is the primary reason for the uneven energy utilization in the pre-cracking

explosion of the composite roof. The composite roof uniform dispersion pressure pre-splitting blasting technology di-

vides the pre-splitting holes into multiple chambers according to the layered structure of the composite roof. Each lay-

er has an independent post-explosion pressure holding chamber, which meets the explosive energy requirements of

each pre-splitting layer, thereby avoiding excessive consumption of explosive energy in soft rock layers and enhancing

the pre-splitting effect in hard rock layers.
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Fig. 1 Influence of explosive configuration on the pre-splitting blasting results of composite roof
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Fig. 2 Numerical model of the dispersed charge pre-splitting blasting technology for uniform fracturing composite roof
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Table 1 Emulsion explosive parameters and JWL state equation parameters

[11,12]

p/(g+em™) Dg/(em - pus™') Pg/(10° GPa) A(10° GPa)  B/GPa R, R,

o E,/(10” GPa)

1.1 0.45 9.7 2.14 0.182 4.2 0.9

0.15 0.04192

X2 HFAIJN2 *gﬂ,%*ﬂ[n,u.w]

Table 2 JH2 parameters of rock!" "
2 a2 e 29 i KU A 2 e
Parameters Hard rock, topmost and Soft rock Parameters Hard rock, topmost and Soft rock
bottommost rock layers bottommost rock layers
p/ (g em™) 2.66 2.6 HEL/GPa 4.5 3.2
G/GPa 21.9 12.31 P/ GPa 3.7 2.32
A 0.76 0.76 B 0.5 1
B 0.25 0.25 D, 0. 005 0. 005
Cc 0. 005 0. 005 D, 0.7 0.7
M 0.62 0.62 K,/GPa 25.7 26.67
N 0.62 0.62 K,/GPa -4500 -37.59
T/MPa 54.0 40.0 K,/GPa 300000 5213.7
T 0.25 0.25

£ 3 HEMERE DP ER S

Table 3 DP parameters of stemming*’

S MNET PN B4 £ THA L
p/(g - em™) E/GPa Cohesion/MPa Internal friction angle/° Poisson's ratio
1.5 1.748 0. 105 2.14 0.271
F4 BEEEREZH MPLP #RSH
Table 4 MPLP parameters of PVC energy gathering tube!"
p/ (kg + m D) E/MPa PR o,/MPa ETAN/MPa FAIL LCSS

830.397 3057.78 0.45 6. 895 344.75 0.25

3451
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Influence of explosive configuration on the pre-splitting blasting results of composite roof
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Fig. 5 Charge structure of the uniform fracturing composite roof pre-splitting

blasting in the gob-side entry retaining experimental section
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Fig. 6 Borehole arrangement in the uniform fracturing composite roof with dispersed charge pre-splitting blasting test
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(a) 64 MEALAD 5T (b) 6# MZEAL A HL

(b) Detonation—-induced
fractures in sandstone of
observation hole No. 6

(a) Detonation—induced
fractures in sandy mudstone
of observation hole No. 6

(c) 13# WMERFLRD (d) 134 B FLADRI D &

(c) Detonation—induced
fractures in sandy mudstone
of observation hole No. 13

(d) Detonation—induced
fractures in sandstone of
observation hole No. 13

K7 B SLAR A BRBT 4G

Fig. 7 Observation results of explosive cracks in the observation hole
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