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Table 1 The training samples of BP model

BEA 2 R VR 5 A 2 il 22 Bt ] W) A P R R H b i
ETRE) . /kg q./kg Q/t hi/m hy,/m h/m t/ms t,/ms t;/ms t,/ms [/m [,/m v/(ecm/s)f/Hz t/s
1 108 120 6.84 12.6 12.5 12.0 17 289 17 42 250 280 1.60 64.96 1.27
2 98 120 10.90 12.3 13.5 12.6 17 221 8 17 320 356 1.19 47.28 2.02
3 82 108  9.50 12.7 13.2 12.3 51 221 8 17 260 290 1.47 39.22 1.76
4 98 108 10. 30 12.3 13.3 12.4 34 272 8 17 290 314 1.33 60.56 1.91
5 86 108 5.82 12.2 12.3 12.2 34 238 17 42 260 296 1.43 57.80 1.08
6 102 114 10. 80 12.3 11.8 11.6 34 221 8 42 320 344 1.21 62.64 2.00
7 102 108 10.50 12.6 12.6 11.9 34 306 8 17 360 384 1.03 36.47 1.9%4
8 96 108 6.12 12.6 12.9 12.6 51 272 17 42 260 290 1.47 65.12 1.13
9 106 98 10. 20 12.1 12.9 12.3 51 255 8 42 330 354 1.10 39.64 1.89
10 96 98 9.70 12.4 12.0 11.6 51 221 8 17 290 320 1.25 41.24 1.80
11 98 108  6.18 1.2 2.3 1.9 0 289 17 17 128 158 3.14 43.91 1.14
12 98 108 10. 30 0.1 1.1 0.6 0 221 8 17 116 140 3.65 68.64 1.91
13 102 102 6.12 1.0 1.5 0.8 0 238 17 17 160 190 2.43 58.27 1.13
14 108 102 6. 30 1.4 1.1 1.9 17 238 17 42 129 159 3.04 66.40 1.17
15 108 120 11.40 1.1 1.4 0.8 34 204 8 17 120 144 3.68 30.68 2.11
16 98 120 6.54 1.8 1.9 1.3 34 272 17 17 125 155 3.36 39.40 1.21
17 104 120 11. 20 1.3 2.4 1.5 34 221 8 17 108 138 3.89 48.07 2.07
18 104 114 10.90 1.7 2.0 1.9 51 204 8 17 131 155 3.29 61.21 2.02
19 86 114 8.00 0.6 0.7 0.5 51 323 17 17 130 160 3.16 59.52 1.48
20 102 114 6.48 0.9 2.1 1.4 34 306 17 17 110 140 3.74 31.54 1.20
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Table 2 The forecast results of BP model

KA B ihi PR 5 R 2 T 2% i ) W [ RRER AR

%5 q/kg ¢2/kg Q/t h/m h,/m h/m t,/ms t;/ms t;/ms t,/ms [,/m [,/m v/(cm/s)f/Hz t/s
1 96 120 10.2 11.4 12.3 11.5 51 221 8 17 420 470 0.81 54.13 1.89
2 84 120 10.8 12.2 12.7 12.4 68 238 8 17 400 445 0.86 41.27 2.00
3 78 112 10.5 12.2 12.6 12.3 68 221 8 17 420 470 0.78 35.45 1.94
4 84 114 10.5 11.8 12.6 12.1 85 238 17 17 320 360 1.10 53.27 1.94
5 98 120 8.4 12.4 12.6 12.1 85 340 17 17 345 385 1.03 47.86 1.56
6 72 108 8.7 12.8 12.2 12.2 34 204 17 42 380 430 0.86 68.79 1.61
7 78 108 8.1 11.3 12.4 11.9 34 221 8 42 330 370 1.04 36.30 1.50
8 102 120 8.4 12.3 12.5 12.4 17 323 8 42 310 350 1.17 47.22 1.56
9 84 108 10.2 12.5 13.0 12.6 51 238 8 17 320 365 1.06 64.54 1.89
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10 86 120 7.8 12.2 12.2 12.2 51 306 8 17 330 370 1.09 66.37 1.44
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Table 3 The forecast results compared with the actual data

R A 575 55 0 25 BP 0] 4 £ 780 T 4 45 2y A G R

B o/(em/s) f/Hz  t/s  o/(em/s) e/%  f/Hz /% t/s &/% o/(em/s) e,/%
1 0.75 55.74 1. 60 0. 81 8.0 54.13 2.9 1. 89 18.1 0. 86 14.7
2 0. 84 41. 85 2.20 0. 86 2.4 41. 27 1.4 2.00 9.1 0.43 48. 8
3 0. 69 32.65 1. 96 0.78 13.0 35.45 8.6 1. 94 1.0 0. 54 21.7
4 1. 30 45. 06 1. 88 1.10 15.4 53.27 18.2 1.94 3.2 0.59 54.6
5 0.97 57.16 1.75 1.03 6.2 47. 86 16.3 1.56 10.9 0.13 86.6
6 0.98 74.08 1.78 0. 86 12.2 68.79 7.1 1.61 9.6 0. 38 61.2
7 1.03 37.90 1.76 1.04 1.0 36. 30 4.2 1.50 14. 8 0.91 11.7
8 1.27 52.70 1.91 1.17 7.9 47,22 10. 4 1.56 18.3 2.00 57.5
9 1.21 71.31 2.12 1.06 12.4 64.54 9.5 1. 89 10. 8 0. 54 55.4
10 1.22 73.09 1.28 1.09 10.7 66. 37 9.2 1. 44 12.5 0.18 85.2
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A BP neural network model for forecasting of vibration parameters
from hole-by-hole detonation”

DUAN Bao-fu, ZHANG Meng, LI Jun-meng

(Shandong Provincial Key Laboratory of Civil Engineering Disaster Prevention and Mitigation ,
Shandong University of Science and Technology, Qingdao 266510, Shandong, China)

Abstract: By combining the neural network theory and the hole-by-hole detonation technique, a back-
propagation (BP) network model was established for the forecast of blasting vibration parameters.
The deep-hole stair blasting in a mine was taken as the experimental object to train the established
model by using the raw information and the monitoring data collected in the hole-by-hole detonation
process. And the vibration parameters were computed by applying the empirical formula and the BP
network model, respectively., Comparison between the computed results and the measured values
show that the forecast data by the BP model are closer to the actual values than those by the empirical
formula.

Key words: mechanics of explosion; forecast model; BP neural network; blasting vibration; hole-by-

hole detonation
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