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Fig.2  Schematic diagram of ore dilution under

high compression force environment
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Standard schemes for upward medium long-hole sublevel filling mining method
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Fg.3 Numerical simulation method for rock mass blasting
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Fig.4 Numerical simulation model
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Macro mechanical mechanical parameters of rock mass

Table 1

W BRI bR e/
L TS
(kg-m™) MPa GPa MPa
2 806 142.41 50.1 0.19 5.99

R2 TS (PBM) REEN S FESH

Table 2 Micro mechanical parameters of PBM model

Bl izt ZH
B/ (kg - m3) 2 806
WURLZ 5L i/ GPa 53.76
JEHEE R 0.5
HMh RN L4/ GPa 9.57
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HefhJm 1 TR )3l i A/ Pa 1.42 x 10°
1) o) fk 548 B 44/ Pa 1.13 x 107
Hefih 242/ m 0.5x10*

£ PFC 2D F J3 o R A28 Rk AR U 35
BRI S s o FEARIAE N 0. 005 ~0.007 5 m, i
fettoy 1.5, 2k 0. 006 25 m, F Az jl Fioks 24
50 359 1~

3 BEEXRHAREENST

A TR AL RS AUIABE TR PR e ] 3 0 [ SR ARl 1 5
Wi CHNPEL 6 Ffr7iR ) o Jd ik i 5 [ o T i 3 K B SR A T
Je il L, JoJe il e, A i RN 0 m,
BB R 58 AR R A el T, B AR 1 om, L

| R i

TR R

6

i

5 HERK PFC T HARE
Fig.5 Generated PFC calculation model
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Fig.6  Schematic diagram of models with

and without compression force
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Fig.7 Process and effect of blasting without compression force
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Fig.8 Process and effect of blasting with compression force
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Fig.9 Comparison of over and under excavation with and without compression force
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Fig. 10  Effect of on-site blasting
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Quantitative analysis of compression force in medium long-hole blasting
in deep steeply inclined thin ore bodies

Zhang Xiaorui"’, Jia Zhiwei’, An Long
(1. Changchun Gold Research Institute Co., Lid.;
2. Key Laboratory of Ground Conirol Management Plan in Deep Metal Mines, National Mine Safety Administration;
3. China National Gold Group Co., Lid.;
4. Key Laboratory of Ministry of Education for Safe Mining of Deep Metal Mines, Northeastern University)
Abstract: During the medium long-hole blasting process in deep steeply inclined thin ore bodies, the surrounding
rock’s compression force often causes issues such as "inadequate blasting" or "excessive blasting" during production
practice. This leads to significant mining losses and ore dilution. Based on the mining technical conditions of a specific
mine and using PFC 2D numerical simulation software to numerically simulate the medium long-hole blasting process
in deep steeply inclined thin ore bodies, a quantitative analysis was performed on the impact of surrounding rock com-
pression force on blasting effects in deep steeply inclined thin ore bodies. It was determined that the borehole diameter
should be 65 mm and the blast spacing ( resistance line) should be 1.6 m. Field applications showed that the blasting
results were satisfactory with a low block rate, an ore dilution rate of 15 %, a mining loss rate of 5 %, and an explosive
consumption of 0. 6 kg/t. The numerical simulation results were consistent with field blasting effects, and the corre-
sponding blasting parameters can guide on-site production.
Keywords: deep mining; medium long-hole caving; medium long-hole blasting; steeply inclined thin ore body;

numerical simulation; high compression force



