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Prediction of Peak Velocity of Blasting Vibration Based on SSA-BP

LI Pan-yun' ,GAO Wen-xue' ,ZHANG Xiao-jun' ,HE Mao-lin' ,GE Chen-yu’ ,WANG Lin’
(1. College of Architecture and Civil Engineering,Beijing University of Technology ,Beijing 100124, China;
2. Beijing Municipal Road and Bridge Co. ,Ltd. ,Beijing 100045 , China)

Abstract: To accurately predict the peak particle velocity (PPV) and effectively reduce the hazards of blasting
vibration,a prediction model was built by BP neural network based on the blasting project of Xingguang No. 1 open-
pit mine. Seven influencing factors as core distance, plugging length, minimum resistance line, explosives unit con-
sumption , maximum single-hole charge,total extension time,and maximum single-delay charge , were selected as input
variables , and the correlation between each factor and PPV was evaluated by using the grey correlation analysis meth-
od. The Sparrow Search Algorithm( SSA) optimized the BP neural network to predict the three-way peak vibration ve-
locity. By comparing and analyzing the prediction results of the BP neural network model, the average errors of the
prediction results of the SSA-BP neural network model were 6. 08% ,7.34% ,and 1.91% ,respectively, and that of
the prediction results of the BP neural network model was 22.19% ,54.01% ,and 25.29% ,respectively. The results
show that the SSA-BP neural network model comprehensively considers the influence of multiple blasting design pa-

rameters on the peak vibration velocity. The sparrow search optimization algorithm can effectively solve the problem of
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the traditional BP neural network model,which quickly falls into the local optimum. The prediction results are more

accurate ,and the vibration velocity monitoring value is more consistent with smaller errors. Meanwhile , it can signifi-

cantly shorten the learning and training time of the sample data to speed up the convergence speed of BP. Additional-

ly,it can also significantly shorten the training time of sample data and accelerate the convergence speed of the BP

neural network prediction model.
Key words:

neural network model
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Table 1 The measured data of blasting engineering in Xingguang No. 1 Open-pit Mine

75 a b c d e f g V. V), V.
1 120.7 2.05 2.8 0.35 76.9 1626 230.7 0.68 0.95 0.91
2 162.5 2.05 2.8 0.35 76.9 1626 230.7 0.71 0.85 0.73
3 231.4 2.05 2.8 0.35 76.9 1626 230.7 0.55 0.68 0.72
4 415.5 2.05 2.8 0.35 76.9 5707 230.7 0.20 0.14 0.04
5 31.7 2.25 2.7 0.32 54.1 6230 162.3 0.39 0.45 0.35
6 55.3 2.25 2.7 0.32 54.1 6230 162.3 0.29 0.32 0.24
7 82.5 2.25 2.7 0.32 54.1 6230 162.3 0.25 0.23 0.25
8 107.9 2.25 2.7 0.32 54.1 6230 162.3 0.14 0.20 0.16
9 96.3 2.05 2.8 0.38 76.9 4430 230.7 1.13 1.07 1.49
10 142.6 2.05 2.8 0.38 76.9 4480 230.7 0.80 0.388 1.39
11 176.9 2.05 2.8 0.38 76.9 4480 230.7 0.46 0.82 1.14
12 54.0 3.50 2.5 0.41 68.4 3263 68.4 1.64 2.09 1.44
13 56.0 3.25 2.9 0.29 31.3 1784 17.1 2.82 3.02 1.21
14 64.0 3.25 2.9 0.29 31.3 1784 17.1 2.41 1.31 0.86
15 191.0 3.25 2.9 0.29 31.3 1784 17.1 0.63 0.64 0.64
16 230.0 3.25 2.9 0.29 31.3 1784 17.1 0.63 0.61 0.53
17 69.0 3.25 2.9 0.29 31.3 1784 17.1 0.99 0.81 0.78
18 69.9 2.25 2.7 0.32 54.1 6230 162.3 0.28 0.25 0.28
19 71.0 3.50 2.5 0.41 68.4 3263 68.4 0.69 0.57 0.86
20 113.3 2.05 2.8 0.38 76.9 4480 230.7 0.92 0.90 1.44
21 410.1 2.05 2.8 0.35 76.9 5707 230.7 0.40 0.30 0.29
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