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Blasting Fragmentation Prediction based on PSO-BPNN Model

LIU Ying' ,MAO Yu' ,XU Shi-chao' ,LI Bin' ,ZHANG Hong' ,GU Yun® , ZHANG Ji-kui’ , JIANG Nan®
(1. State Grid Xinyuan Shanxi Datong Pumped Storage Power Company Limited , Datong 037000, China;
2. Nuclear Industry Nanjing Construction Group Co. ,Ltd. ,Nanjing 210000, China)

Abstract: The impact of fragmentation size and gradation on the stability and permeability of rockfill in hydraulic
engineering is of great significance. Accurate prediction of fragmentation size has become a key focus in rock blasting
research. In this study,a PSO-BPNN model is developed based on the Backpropagation Neural Networks ( BPNN)
with optimized network weights and biases using the Particle Swarm Optimization ( PSO) algorithm. The model is
trained and tested using representative blasting data,and its reliability and applicability are validated through its ap-
plication in the Hunyuan Pumped Storage Power Station project in Shanxi. Results demonstrate that the PSO-BPNN
model exhibits short computation time and high reliability for predicting fragmentation size ,with a maximum relative
error between the model output and actual average fragmentation size of 6.56% . Therefore, this model demonstrates
high predictive accuracy and applicability, providing precise guidance for construction of rock-fill dams at the Hu-

nyuan Pumped Storage Power Station in Shanxi province.
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Table 1 Field test data

£ Liz/ . JEZ FE/ o L P
fmfggj/rm %m{m ALE/m - A /m AL/ m (kg - m™) {Q/gﬁ%m éﬁ%ﬁikg i}%:g/,jcm
13.3 160 8.3 4.0 14.5 0.30 3.5 180 14.86
13.3 180 8.3 4.5 14.5 0.40 3.5 175 14.77
14.5 200 10.5 4.8 16.5 0.35 4.5 280 17.39
15.5 220 9.5 6.4 16.5 0.32 4.5 280 16.59
15.0 160 8.5 4.2 16.5 0.35 3.2 200 16.10
14.5 180 8.3 5.0 16.5 0.34 3.2 200 14.84
15.0 200 9.5 6.0 16.8 0.40 5.0 320 14.47
16.5 180 8.0 4.5 18.0 0.42 5.0 220 17.15
15.5 180 8.3 5.0 16.5 0.39 3.5 200 15.43
15.0 160 8.0 5.0 16.5 0.40 3.5 200 14.59
15.0 120 7.5 3.2 16.0 0.48 3.0 180 14.54
12.4 150 7.2 5.3 16.5 0.40 3.2 180 17.28
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Table 2 MIV calculation results of each parameter
28 HEARL MIV
B 12 0.1521
i 12 0.2260
fLiE 12 0.0055
HEpE 12 0. 0553
EIRZS 12 0.0028
HFE 12 0.0022
WIERK 12 0. 0406
25 12 0.2124

% 3 PSO-BPNN #&EI il K I iF
Table 3 Prediction and verification of PSO-BPNN model

=1 L/ HEBE/m Brip S AL SEBRF-3 BEA T AEXF
EJE/m mm KJE/m Zihi/ke e/ em i/ em TR/ %
16.0 200 5.3 5.0 280 13.27 12.40 6.56
15.5 250 5.8 5.2 300 13.11 13.09 0.15
15.5 200 5.3 4.5 210 12.82 13.55 5.69
15.8 220 6.4 4.5 300 13.42 13.76 2.53
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