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Tunnel Blasting Parameters Based on Deep Learning and

Multi-objective Optimization

XI Ling-zhi', GE Shuang-shuang’, LI Chen', GAO Wei’*, ZHANG Qiang',
HU Shao-bin®, YANG Huai', CHEN Xin®>, ZHAO Zhi-hao®

(1. PowerChina Huadong Engineering Corporation Limited, Hangzhou 310022, China;
2. School of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China)

[ Abstract] Improper tunnel blasting parameters will seriously affect the safety and quality of tunnel construction. Therefore, the de-
termination of appropriate blasting parameters is an important work in tunnel construction. In order to solve this problem, based on
deep learning model-whale optimization deep belief network ( WO-DBN) and multi-objective optimization algorithm-non-dominated sor-
ting genetic algorithm II (NSGA-II) , an intelligent algorithm for tunnel blasting parameters optimization was proposed. Firstly, using
the developed deep learning model WO-DBN, an intelligent model for predicting the safety and quality of tunnel blasting construction
based on geological parameters and blasting parameters was constructed. The tunnel crown subsidence and overbreak and underbreak
area were taken as the index of construction safety and quality evaluation. Secondly, based on the established tunnel blasting construc-
tion safety and quality evaluation model, an intelligent algorithm for tunnel blasting parameter optimization was proposed by using NSGA-
II to control crown subsidence, overbreak and underbreak area. Finally, taking the blasting construction of Panlongshan highway tunnel as
an example, the proposed new algorithm was verified by engineering application. The results show that the construction parameters ob-
tained by the new algorithm can reduce the tunnel crown subsidence and the overbreak and underbreak area by 27. 05% and 60. 30% , re-
spectively, and the construction effect is greatly improved. Therefore, the proposed intelligent algorithm can provide technical support for
the real-time optimization control of tunnel blasting parameters and provide a strong guarantee for the smooth progress of tunnel construc-
tion.

[ Keywords ] tunnel blasting excavation; deep learning model; crown subsidence; overbreak and underbreak ; multi-objective optimization
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Table 1 Blasting data summary
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X, Hb 5T MPa 31.70 53.60 43.52 7.40

X, Hh BT — 3.00 4.00 3.46  0.50
Xy SR m 62.00 148.00  93.22 18.04
X, MR — 0.30 1.00 0.70  0.24
Xs Rk — 43.00 113.00  71.26 22.71

Xo Rk cm 48.60  68.30  60.28  5.69
X, pREEE cm 68.80 136.60 106.61 23.84
Xg Rk cm 65.10  93.20  76.38  8.24
Xy PR kg 37.50 189.30 110.17  70.12
X BB kg/m 0.15 0.30 0.22  0.05

D TR 723 — 0.17 1.00 0.76  0.36
Xp B kg 2.40 3.90 3.21  0.45
Y, — mm 13.60  25.50  19.52  3.89
Y, — m? 1.50 9.50 3.98 2.03
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Fig. 7 Calculation results by WO-DBN
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