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Abstract: Efficient coordination between different processes is crucial in optimizing resource allocation and min-
imizing energy consumption during blasting operations in open-pit mines. To address these challenges, the theory of
blasting sharing control is proposed , which integrates macroscopic ore fragmentation with mesoscopic damage analysis

and introduces a novel ore damage model for the shoveling process. By optimizing inter-process connections and con-
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sidering factors such as wear and depreciation,a comprehensive energy distribution model is developed across drill-

ing, crushing, blasting, shoveling, and transportation processes. Evaluation and control indices are proposed for each

process , leading to the establishment of a blasting sharing control model. The results demonstrate that the ore damage

model reveals the multi-phase characteristics of rock blasting failure and effectively predicts the crushing energy con-

sumption by regulating fragmentation levels. With a fitting accuracy exceeding 0. 8, this model optimizes the crusher

operations while reducing energy consumption. Using the blasting sharing control model enables calculation of the op-

timal solutions for blast parameter design while establishing an optimal comprehensive energy consumption formula

under the constraint conditions, thus enabling the accurate adjustment of energy at each link and providing strong

support for efficient,safe ,and sustainable mine operations.
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Fig. 1 Relationship of each process in open-pit mine
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Table 1 Production cost analysis of a mine
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Table 3 The corresponding relationship between feed

fragmentation and crushing energy consumption in a mine

[ AR AIE R wmiﬁ/ %%itt{l
44 X50 F¥ x80  H/t (kW-ehT) (kW-ehet™)
1 27.510 46. 85 600. 15 3330 5.55
2 24.890 59.25 439.94 2169 4.93
3 21.580 45.12 481.65 2250 4.67
4 23.280 44. 65 775.13 3840 4.95
5 15.300 28.83 1012.16 3720 3.68
6 21.770 34.54 670.72 2100 3.13
7 21.350 36.90 994. 14 3780 3.80
8 22.660 36.93 719.31 3000 4.17
9 19. 850 36.13  1069.92 3900 3.65
10 22.910 40.73 1035.36 4260 4.11
11 23.730 37.81 930.72 3480 3.74
12 25.580 46.12 434. 88 1440 3.31
13 17.090 40. 82 354.71 1920 5.41
14 23.185 52.05 265.10 1200 4.53
15 18.490 36.38 1026.87 3000 2.92
16 18.230 42.17 1605.27 5190 3.23
17 17.320 48.69 949.93 3030 3.19
18  20.590 40.13 167.03 630 3.77
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