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Tab.1 Statistics of blast parameter

95 h/m D/m n/ A4~ d,/m d./m Q/kg R/m
1 2.5 9.0 16 2.5 2.5 120.0 78
2 2.5 4.2 150 1.3 1.3 50. 2 65
3 2.5 4.2 52 1.4 1.4 96.0 82
4 3.8 4.2 124 1.2 1.2 213.6 87
5 3.8 4.2 49 1.3 1.3 96.0 76
6 3.8 4.2 141 1.3 1.3 222.8 73
7 3.8 3.2 117 1.3 1.3 222.4 75
8 3.0 4.2 92 1.4 1.4 96.0 85
9 5.0 9.0 16 2.5 2.5 208. 8 76
10 5.4 9.0 4 3.0 3.0 104.0 65
11 6.0 9.0 ) 3.0 3.0 144.0 61
12 6.4 9.0 4 2.0 2.0 176.0 90
13 6.4 9.0 4 3.0 3.0 153.0 89
14 7.0 9.0 3 3.0 3.0 117.0 86
15 7.0 9.0 5 3.0 3.0 98. 8 89
16 7.0 9.0 B 3.0 3.0 196. 8 89
17 7.0 9.0 5 3.0 3.0 188.8 64
18 7.0 9.0 6 3.0 3.0 140. 8 87
19 8.0 9.0 B) 3.0 3.0 192.0 87
20 7.0 9.0 3 3.0 3.0 160. 0 91
21 7.0 9.0 4 3.0 3.0 160. 0 94
22 7.0 9.0 4 3.0 3.0 184.0 78
23 7.0 9.0 8 3.0 3.0 219.6 110
24 7.0 9.0 4 3.0 3.0 220.0 95
25 7.5 9.0 6 3.0 3.0 264.0 81
%2 ROHR ) 92 I PR Sl 5 0 4R 3 2 X L
Tab. 2 Comparison between recorded blasting vibration velocity and prediction
an o BP BN BD W 2 % TR
cm * s v,/em e s ! e/ % v,/em e s ! e./ % v,/em e s ! e./ %
CH1 0.261 0.276 7 6.02 0.230 6 11. 65 0.240 1 8.01
1 CH2 0.179 0.153 7 14.13 0.151 8 15. 20 0.160 1 10. 56
CH3 0.110 0.136 9 24,45 0.136 5 24.09 0.141 2 28. 36
CH1 0.433 0.479 0 10. 62 0.401 0 7.39 0.379 0 12. 47
2 CH2 0.278 0.237 3 14. 64 0.220 6 20. 65 0.213 4 23.24
CH3 0. 266 0.248 7 6.50 0.245 0 7.89 0.240 6 9.55
CHI1 0. 359 0.411 3 14.57 0.306 4 14.65 0.3310 7. 80
3 CH2 0.139 0.122 2 12.09 0.189 5 36. 33 0.168 9 21.51
CH3 0. 148 0.190 5 28.72 0.187 4 26.62 0.201 5 36. 15
CHI1 0.515 0.463 0 10. 10 0.435 6 15.42 0.443 4 13. 90
4 CH2 0. 268 0.194 8 27.31 0.232 9 13. 10 0.241 9 9.74
CH3 0. 381 0.355 5 6.69 0.322 1 15. 46 0.432 0 13. 39
CHI1 0. 589 0.592 3 0. 56 0.647 5 9.93 0.612 3 3.96
5 CH2 0. 269 0.243 2 9.59 0.177 5 34.01 0.196 1 27.10
CH3 0. 358 0.288 5 19. 41 0.258 3 27.85 0.234 6 34.47
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Tab. 3 Comparison between recorded blasting vibration frequency and prediction

BE £ /Ha BP /N i 9 4% BP it 42 W 4% SCHE I L

f»/Hz e/ % f»/Hz e/ % fv/Hz e./ %

CHI1 11.299 9.966 4 11.79 8.7399 22.65 10.321 1 8.65

1 CH2 15.038 16.740 9 11.32 13.447 8 10. 57 14.234 2 5.35
CH3 10. 256 10.701 0 4. 34 11.518 5 12. 31 10. 454 6 1.94

CHI1 18. 182 16.734 2 7.96 22.145 1 21. 80 21.432 0 17. 87

2 CH2 40. 816 35.137 0 13.91 39.428 8 3.40 45.234 8 10. 83
CH3 17. 391 17.590 0 1.14 21.398 8 23.05 19.084 3 9.74

CHI1 27.778 24.863 9 10. 49 22.868 7 17.67 26.349 3 5. 14

3 CH2 22.989 25.237 3 9.78 28.872 4 25.59 30.312 7 31. 86
CH3 14. 815 15. 840 8 6.92 16.015 0 8. 10 13.470 3 9.08

CHI1 31.746 25.307 9 20. 28 24.940 3 21. 44 28.495 8 10. 24

4 CH2 51. 282 43.987 1 14. 23 40.116 6 21.77 44,232 3 13.75
CH3 22.727 20.797 1 8.49 21.398 8 5. 84 20.542 6 9.61

CH1 30. 769 27.528 9 10.53 32.557 2 5.81 33.349 7 8.39

5 CH2 42.553 41.664 1 2.09 43. 377 0 1.94 44,230 8 3.94
CH3 9.132 8.334 9 8.73 8.313 4 8. 96 8.324 2 8. 85
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Prediction of Blasting Vibration Characteristic
Parameters by BP Wavelet Neural Network

ZHANG Zai-chen, LIN Cong-mou, HUANG Zhi-Bo,
XU Liang, GE Bing-yang

(Research Institute of Geotechnical Engineering, Huaqiao University, Xiamen 361021, China)

Abstract: Taking the Nanhui expressway NH5 section’s subgrade blasting excavation project in Quanzhou, Fujian as ex-
ample, adopting artificial neural network theory, the BP wavelet neural network model was established, which considers
various main factors, such as the charge hole diameter, distance, and depth, column distance between charge holes, line
maximum charge of single hole, maximum charge weight per delay interval, total charge and explosive distance. By the
BP wavelet neural network model, the blasting vibration peak value and main frequency were predicted in three directions
separately, namely horizontal radial, horizontal tangential and vertical. The prediction results were compared with BP
neural network and support vector machine model. The results show that: BP wavelet neural network model of blasting
vibration peak value and main frequency owns fast convergence and high precision. so BP wavelet neural network mode is
better than BP neural network model and support vector machine model, it meets well the requirements of “Demolition
Safety Regulation” (GB 6722—2003).

Keywords: blasting vibration; main {requency; BP wavelet neural networks model; prediction
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