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Determination of Economic Fragmentation Size for Underground Metal Mines
Based on Coupling of Direct Operation Costs of Drilling-Blasting-Loading Haulage
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Abstract: To address the influence of blasting fragmentation size on the comprehensive production costs of drilling, blasting and
loading haulage in underground metal mines, 15 large-diameter long-hole stopes of a lead-zinc mine were taken as the research
object. Based on measured blasting fragmentation size and production costs over the same period, a coupling model of direct
operation costs of drilling-blasting-loading haulage was constructed, and sensitivity analysis and field industrial tests were
conducted for verification. The results show that the comprehensive cost first decreases and then increases with the increase in
average fragmentation size. The economic optimal fragmentation size is 24.99 cm, corresponding to a comprehensive direct
operation cost of 7.501 yuan/t. When the explosive consumption per unit and blast hole pattern parameters are respectively
perturbed by £10% , the optimal fragmentation size remains within the range of 23 to 27 cm, and it is recommended to take 25
cm as the design target for on-site blasting fragmentation. Compared with the reference fragmentation size of 32.2 ¢m predicted
by the Kuznetsov model, the predicted cost corresponding to the model’s optimal fragmentation size is reduced by 3.09%. The
average fragmentation size in the field test is 246.5 mm, which is 10.1% lower than that of the comparison stope, and the
proportion of blocks larger than 600 mm decreases from 10.33% to 5.48%. The model is applicable to mines with similar

geological conditions, mining methods, and equipment configurations, and its results only reflect the direct operation costs of
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the three processes of drilling. blasting and loading haulage.

Key words: Blasting fragmentation size, Underground metal mine, Multi-process comprehensive cost, Blasting parameter
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