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6 20.80 48.3 40 4375 0.73 0.73 2.83
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Tab.3 Fitting results of two formulas

Fri5 Al 2
a g k 7
96 2 0.90 — 32.29 0.65
824~834m  1.77 — 365.74 0.88
96 21 0.85 0.06 31.02 0.69

824~834 m 1.77 —1.40 60.19 0.76
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Tab.4 Comparison of forecast errors of two formulas

- S (em-s 1) , [REPR:IE-YAS:¥ ‘ ‘ Eﬂliﬁ-ﬁﬁﬁé,ﬂﬁ%/&iﬁ‘
AL/ (cm-s ') W2/ % FOMAE /(cm-s ) W2/ %
1 11.18 30.46 172.44 16.01 43.22
2 9.55 26.18 174.14 13.23 38.55
3 3.32 8.02 141.63 7.87 136.99
4 2.76 8.02 190.66 7.87 185.07
5 2.93 8.27 182.13 8.17 178.88
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Tab.5 Comparison of evaluation indexes after prediction

of four models

I PR
r” MAE RMSE MAPE/%
SVR 0.628 2.697 1.461 25.51
PCA-SVR 0.524 3.185 1.251 33.04
GWO-SVR 0.786 1.161 0.785 18.35

PCA-GWO-SVR 0.949 0.285 0.435 8.41
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PCA-GWO-SVR machine learning applied to prediction of
peak vibration velocity of slope blasting

FAN Yong"*, HU Ming-dong"*, YANG Guang-dong"*, CUI Xian-—=ze"*, GAO Qi-dong"’

(1.Hubei Key Laboratory of Construction and Management in Hydropower Engineering, China Three Gorges University,

Yichang 443002, China; 2.College of Hydraulic & Environmental Engineering, China Three Gorges University,
Yichang 443002, China; 3.School of Highway, Chang’an University, Xi’an 710064, China)

Abstract: Aiming at the low accuracy of traditional empirical formulas in complex site environment, a predictive model for peak

blasting vibration velocity based on grey wolf optimization support vector regression (PCA-GWO-SVR) with principal component

analysis (PCA) feature selection is proposed. Based on the monitoring data of blasting excavation of dam abutment trough on the

right bank of Baihetan Hydropower Station, the blasting center distance, maximum single-shot charge quantity, elevation differ-

ence, longitudinal wave velocity, bore spacing and bore row distance are selected as input parameters, and the characteristic values

are selected by data dimension reduction of PCA, and the six selected features are dimensionally reduced to four characteristics

with higher correlation. Support vector regression (SVR) is improved by grey wolf optimization algorithm (GWO) to obtain the

optimal parameters. Parameters are input into the SVR model for evaluation. The research results show that the PCA-GWO-SVR

algorithm has better agreement with the predicted values and the measured values of Sadowski formula, improved Sadowski formu-

la, SVR, PCA-SVR, GWO-SVR. The predicted results are more accurate and can predict the peak value of blasting vibration of

slope more effectively, which provides help for safety control of blasting construction of slope.

Key words: blasting vibration; principal component analysis; grey wolf optimization algorithm; support vector regression
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