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Research on Optimization of Blasting Parameters Based on

Improved Intelligent Optimization Algorithms
LIU Chang, WANG Xiao-dong

(Faculty of Land Resources Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: In view of the problem that it is difficult to determine the optimization parameters of rock material yards
and mine blasting in water conservancy projects, the traditional methods mainly rely on empirical formulas and experi-
mental adjustments. To solve this issue. this study proposes a parameter optimization method that integrates an im-
proved whale optimization algorithm (GWOA) with back propagation (BP) neural network. A GWOA-BP model was de-
veloped with optimization objectives focusing on explosive consumption per unit, borehole spacing, and row spacing.
Comparative analysis was performed using measured blasting data of a certain project in Yunnan Province. The results in-
dicate that the GWOA-BP model outperforms the conventional BP model in terms of prediction accuracy and stability,
with error metrics significantly reduced. This research offers a novel technical approach for optimizing blasting parame-
ters in simliar projects.

Key words: bench blasting; explosive consumption per unit; borehole network parameters; neural networks; whale

optimization algorithm
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Fig. 1 Improved whale optimization algorithm local flowchart
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Fig. 2 Objective function curves of various

algorithms on test functions
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Fig. 3 Flowchart of GWOA-BP
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Tab.1 Summary of blasting parameters for open-pit

mining in a certain mine
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Tab.2 Sample blasting data

JrohRaNA AOEE HUEE WHE AGHW RILE MR RS frebBE MebBE XEZRE qLEE M
5 ORMS J(kgem ) JE/MPa HRE  E/m A/mm /m /% B/m #/m /(kgem *) /m /m
1 9 3000 59.6 0.8 15 250 6.5  0.68 5 4 0. 41 9.1 6.2
2 11 2 700 0.1 0.8 15 250 8 0.72 5 4 0. 39 9.6 7.3
3 11 2 700 40. 1 0.8 15 250 7.7 0.53 5 3 0.47 9.4 6.7
94 11 2 700 59.6 0.6 15 250 7.7 0.91 5 4 0. 39 9.7 1.5
95 9 3000 40. 1 0.6 15 250 7.8 0.82 5 4 0. 41 9.8 7.4
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Fig. 4 Heatmap for data correlation analysis
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Tab.3 Comparison of performance evaluation

metrics between GWOA-BP and BP models

LA AEE 7Y R R*? R juise M yar M \iape
GWOA-BP ¥EZHFE 0.9513 0.0556 0.1570 0.2015
BP 0.6155 0.1520 0.3280 0.7210
GWOA-BP fLEE 0.9123 0.2741 0.1521 0.114 8
BP 0.8382 0.3282 0.2631 0.1563
GWOA-BP  HElH 0.9607 0.1337 0.1005 0.121 3
BP 0.758 4 0.3584 0.2587 0.3527
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Fig. 5 Distribution of 95% confidence intervals for the
models predictions of explosive consumption,

hole spacing, and row spacing
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