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Optimization Study on Hole Network Parameters of Fan-Shaped Medium-Deep Hole Blasting
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Abstract: After conducting fan-shaped medium-deep hole blasting in underground metal mines, a series of problems such as roof
collapse, hanging roof, and high block rate are prone to occur, which have certain safety hazards and high costs of secondary
crushing. It is necessary to optimize the hole network parameters of the fan-shaped medium-deep hole blasting in order to
ensure the uniformity of blasting blocks and the safety of the blasting operation surface. Based on the analysis of the blasting
funnel test results for a fan-shaped medium-deep hole blasting with a diameter of 89 mm in a Russian mine, the reasonable
ranges of hole network parameters were determined as follows, hole bottom distance of 2.8 =3.2 m and row spacing of 2.3 -2.5
m. Subsequently, ANSYS/LS-DYNA numerical simulation software was used to calculate and analyze the blasting models with
different hole bottom distances, and the optimal hole bottom distance was determined to be 2.6 —2.8 m. The optimized hole
network parameters were used for on-site industrial testing, and after blasting, the fragmentation of the mining area was
uniform, the roof stability was good, and the overall blasting effect was good.
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Table 1 The results of multi-hole simultaneous blasting test
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Table 2 The results of slope bench blasting test
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Table 3 Recommended hole network parameters

for fan-shaped deep hole rock drilling and blasting
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Fig.5 Block degree of ore in early industrial test stope
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Fig.6 Numerical model and monitoring points layout
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Fig.7 Cloud diagrams of effective blasting stress in hole bottom distance numerical models
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Table 4 Statistical of effective stress peak at monitoring

points in each hole bottom distance model
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Fig.10 Block degree of ore blasting in test stope
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Fig.11 Statistical of ore-rock size in test stope
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