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Fig. 1 Standard scheme of lightweight energy-absorbing

paste resuing and filling method
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Fig. 2 Schematic diagram of caving design in stope
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Table 2 Partial parameters of the RHT model for orebody surrounding rock
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Table 3 Partial parameters of the RHT model for the orebody

R/ (kgem™) FPERL E/MPa JESC R F1/MPa
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Table 4 Parameters of the *MAT_SOIL._AND_FOAM model for

backfilling
# P/ (kg-m™) PPERL E/MPa R/
1800 0.145 0.3
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Table 5 Parameters of explosive materials
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Fig. 3 Numerical model of single-hole blasting
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Fig. 4 Effective stress propagation during single-hole blasting
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Fig. 5 Crack propagation during single-hole blasting
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Table 6 Relationship between particle vibration velocity and

rock mass damage degree
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Fig. 6 Schematic diagram of numerical modeling for the stope
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Fig. 8 Effective stress propagation in stope blasting
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Fig. 9 Damage patterns under different blasting parameters
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Table 7 Planned vs. actual mining scope
JLALE HIFFRAEE /A R R ORI EIREFA A /m® SRR A R T A%/ % R %%
0.3 mHikHi£k 0.4 m lEHE 0.252 0.222 0.073 0.008 26.73 11.90
0.3 mHi&HT£L 0.5 m IR 0.288 0.264 0.043 0.012 17.24 8.33
0.3 m kAL 0.6 m HEEE 0.324 0.274 0.073 0.007 22.60 15.43
0.4 mHLHTZL 0.4 m HFEE 0.384 0.336 0.134 0.006 29.41 12.50
0.4 mHLHTZ 0.5 m HFHE 0.432 0.347 0.180 0.003 34.53 19.68
0.4 m kA2 0.6 m HEHE 0.48 0.371 0.157 0.005 30.39 22.71
0.5 m kA2 0.4 m HEHE 0.54 0.382 0.164 0.004 30.55 29.26
0.5 mHLH£k 0.5 m HEHE 0.60 0.363 0.149 0.008 30.19 39.50
0.5 mI&H£k 0.6 m HEHR 0.66 0.406 0.145 0.003 26.71 38.48
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Fig. 10 Peak particle velocity at different distances from

the blast center
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Fig. 11 Shape of the goaf before and after blasting optimization
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Optimization of blasting parameters for the steeply inclined orebody in the Lizi Gold Mine

Li Dianhui
(Gansu Tianshui Lizi Gold Mine Co., Lid.)

Abstract: The mining of steeply inclined orebodies in the Lizi Gold Mine faces challenges such as thin orebody
thickness and complex geological conditions, and the existing mining methods and technologies are difficult to meet the
increasingly stringent production demands. In order to optimize the blasting parameters, improve the orebody fragmenta-
tion effect, and reduce the ore grade dilution rate, the blasting parameters for the steeply inclined thin ore vein in the
Lizi Gold Mine were optimized by combining numerical simulation and field tests. By using the blasting simulation test
of the surrounding rock of the stope and the orebody rock, the relationship between the rock damage rate and the peak
particle vibration velocity under the condition of the field-used explosives was deeply analyzed. Through the analysis of
different borehole parameter combinations, the optimal scheme was determined as a borehole combination with a 0.3 m
standoff distance and a 0.5 m row spacing. The optimized blasting parameters effectively improved the shape of the goaf
in the stope, reduced overbreak and underbreak phenomena, and ensured efficient and safe mining operations.

Keywords: steeply inclined orebody; thin orebody; blasting parameter optimization; numerical simulation; rock

damage; particle vibration velocity; ore dilution rate



