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Optimization and Application of Uncoupled Charge Coefficient
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Abstract; Shaped charge blasting technology plays an important role in goaf retaining roadway engineering, and
the charge structure is always a hot and difficult issue in current discussions. At present,there is no clear indicator of
the pre-splitting charge length of goaf-retaining roof. Taking the track groove of No. 2-11031 working face of the

Mengjin Coal Mine as the research background, an isometric charge pre-splitting technology is proposed. Firstly, a
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three-dimensional directional shaped charge blasting model is established by LS-DYNA numerical simulation software
to determine the optimal charge structure. By changing the axial cylinder length and taking the crack propagation
length and stress decay rate as the analysis indexes,the numerical simulation shows that the radial slit distance is a-
bout 40 c¢m,and the axial slit distance is about 80 cm per meter when the axial uncoupling coefficient is between
1.25 and 1. 7. Additionally, the slit distance is respectively increased by 25% and 12.5% compared with the axial
uncoupling coefficient between 2 and 3. Furthermore , the energy utilization is the most reasonable as the stress atten-
uation rates are all less than 1 when the axial uncoupling coefficients are between 1.25 and 3. Finally, a roof direc-
tional blasting experiment with an axial uncoupling coefficient o« = 1. 25 ~2 was carried out on the track groove of
No. 2-11031 working face of the Mengjin Coal Mine. After the pre-split blasting, the middle line of the two holes was
drilled and peeping. It is found that the cracks along the cutting seam direction between the two holes have been com-
pletely connected,the cracks are smooth,and the field application effect is good. Considering economy and safety , the

uncoupling coefficient o =1.7 is the best. The results show that the isometric charging structure can replace the tra-
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ditional three-stage charging structure.
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Fig. 1 Geological histogram and tangent design
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Fig. 2 Structure and crack effect of traditional charge
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Table 1 Charging scheme

e e £ ] 25, Kﬁé
KE/m  KE/m  KE/m R

1 1.0 0.0 1.00
2 0.9 0.1 1.10
3 0.8 0.2 1.25
4 0.2 0.7 0.3 1.43
5 0.6 0.4 1.70
6 0.5 0.5 2.00
7 0.4 0.6 2.50
8 0.3 0.7 3.30
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(b) Grid division and measuring point layout
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Fig. 4 Blasting model and charging structure diagram
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Fig. 5 Schematic diagram of uncoupled charge
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Table 2 Main mechanical parameters of rock
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MPa MPa LA (g+em™)
60 4.05 0.25 2.58
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Table 3 Mechanical parameters of plugging material
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-3 . FPEA WA i A
(kg - m™) GPa MPa
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Table 4 Main mechanical parameters of explosive

I p/ D/ P,/ A B/
(grem™)  (em-ps™') GPa GPa GPa
1.0 0.4 7.4 214.4  0.812
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Table 5 Air material parameters
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Table 6 Mechanical parameters of shaped tube materials
BRAF )/
ke . E/GPa  GPVC/GPa  &/MPa
(kg - m™)
1.43 43 3.2 61.7 0.32
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Fig. 6 Peak value of external circumferential stress in slotted pipe
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Table 7 Statistical table of peak stress at each measuring point
AR S a=1.0 a=1.1 a=1.25 «=1.43 a=1.7 a=2 a=2.5 a=3.3
5 50 21 18 8 0.01 0.01 0.01
10 25 8 2 0.1 0.1 0.01 0.01 0.01
15 1 1.5 1 0.1 0 0.01 0.01 0.01
20 1 0.4 0.1 0.1 0 0.01 0.01 0.01
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Fig. 12 Charging structure diagram
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Table 8 Charging scheme
H5/m L HAKE s8KE AEHEE
KJE/m cm cm EX 04
12 2 50 50 2.00
12 2 60 40 1.70
12 2 70 30 1.43
12 2 80 20 1.25
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