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Abstract; This study focuses on the impact of charge structure on the distribution of blast pile morphology in a
limestone mine. A combination of theoretical analysis, GDEM-BlockDyna numerical simulation,and on-site optimiza-
tion tests were conducted to investigate the morphological distribution of step blasting and blast reactors. The change
in blast pile morphology with different charge structures was analyzed. The results indicate that the looseness and
throwing distance of the blast pile initially increase and then decrease with an increase in the upper charge proportion

of the interval section. The height of the explosion pile generally decreases but shows an initial decrease followed by
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an increase when there is a large air interval proportion. Additionally,the slope angle of the blast pile increases with

an increase in charge proportion in the upper section of the interval section but decreases when this proportion be-

comes too large. These findings demonstrate that explosive pile patterns vary according to charge structure. Further-

more , through numerical simulation methods, effective optimization can be achieved for charge structure, leading to

improved on-site explosion patterns and economic benefits for mining operations.
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Fig. 1 Schematic diagram of the charge
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Table 5 Parameters of different charging structures
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Fig. 11 Hole diagram of the burst zone
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Table 6 Breaking of test parameters
RORALE/m R/LBE/m AR /m MR /m B UL /m TR/ m SHIERE/m
8.1 6.2 5.69 4.66 13.5 1.5 4.5

S 3 T T e HIHEFL SR SRR/
LA kg SFHFLE/m FEHEE /M BBEE/m THEE/m (kg 1)

208 7.81 5.3 12 2.1 0.176

|

K12 frEsd iR

Fig. 12 Bench blast initiation process diagram
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Fig. 13  Effect diagram after explosion
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Table 7 Optimized blasting effect analysis table
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