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PREDICTION OF PEAK VELOCITY OF BLASTING VIBRATION
BASED ON NEURAL NETWORK
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Abstract: Because of the influence of charge parameters and rock properties, it is difficult to accurately
predicate the vibration characteristics in the engineering blasting. Based on the 20 meters platform and nuclear
island blasting excavation monitoring in the second phase of Ling’ao nuclear power station, Guangdong
Province, the artificial neural network is adopted to predict the peak velocity of blasting vibration. In the
analysis, the charge hole diameter, distance, and depth, column distance between charge holes, line of least
resistance, maximum charge of single hole, maximum charge weight per delay interval, clogging depth of hole,
total charge, magnitude of relative altitude and explosive distance are considered to establish the back-propagation
neural network model. The prediction results through artificial neural network are more accurate than those of
Sadaovsk formula.

Key words: rock mechanics; back-propagation neural network model; study samples; blasting vibration;
prediction
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Fig.1 Structure of three-layer back-propagation neural

network
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Table | Data of 20 m platform by site monitor
I K ARSI
FiRss d/m L/m a/m b/m  w/m q/kg Oi/kg s/m Olkg H/m R/m
Jem +s Y

1 0.076 7.2 2.5 1.80 1.80 16.8 16.8 2.10 424.0 8.0 333 0.063 8

2 0.076 7.9 2.5 1.80 1.80 19.2 19.2 2.10 643.8 2.0 280 0.078 6

3 0.076 7.4 2.5 1.80 1.80 17.4 17.4 2.20 322.8 1.5 260 0.069 7

4 0.076 8.8 2.5 1.80 1.80 21.0 10.5 2.10 714.0 6.0 222 0.063 6

5 0.076 7.7 2.5 1.80 1.80 18.0 18.0 2.10 751.8 7.0 290 0.0802

6 0.042 2.5 2.0 0.70 0.70 1.2 1.2 1.20 20.0 0.0 110 0.071 8

7 0.076 8.3 2.5 1.80 1.60 16.2 16.2 2.10 450.6 7.0 271 0.065 3

8 0.076 6.3 1.5 1.80 1.80 132 6.6 2.10 345.6 2.0 184 0.090 7

9 0.042 2.0 1.5 0.75 0.75 1.0 1.0 1.00 20.0 0.0 109 0.090 1
10 0.076 6.2 1.5 1.80 1.80 12.6 6.3 2.10 339.6 1.5 170 0.0815
11 0.076 5.7 1.5 1.80 1.80 9.6 4.8 2.40 339.0 1.5 149 0.079 5
12 0.076 7.5 1.5 1.80 1.80 15.0 7.5 2.35 610.2 1.0 201 0.061 6
13 0.076 7.1 1.5 1.60 1.60 15.6 7.8 2.30 658.2 1.0 179 0.074 9
14 0.076 7.7 1.5 1.60 1.60 16.8 8.4 2.35 411.6 7.0 204 0.060 8
15 0.076 7.6 1.5 1.60 1.60 16.8 16.8 2.35 576.0 7.5 252 0.083 9
16 0.042 2.8 1.5 0.75 0.75 1.2 1.2 1.30 20.4 3.7 116 0.0953
17 0.076 7.4 1.5 1.80 1.80 16.2 50.4 2.35 493.8 1.0 348 0.084 3
18 0.042 2.2 1.5 0.70 0.70 1.2 1.2 1.00 19.6 3.8 115 0.081 5
19 0.042 2.5 1.5 0.70 0.70 1.0 1.0 1.00 24.0 3.8 115 0.077 8
20 0.042 2.0 1.5 0.80 0.80 0.8 0.8 1.20 272 8.0 114 0.0515
21 0.076 52 2.5 1.80 1.80 9.6 4.8 1.80 188.4 6.5 153 0.097 1
22 0.076 52 1.5 1.60 1.60 9.6 25.8 1.50 89.4 8.0 362 0.0759
23 0.042 2.0 1.5 1.00 1.00 0.8 0.8 1.20 234 9.0 116 0.089 2
24 0.076 7.6 1.5 1.80 1.80 17.4 60.0 2.25 945.6 8.2 365 0.118 0
25 0.076 8.0 1.6 1.80 1.80 18 9.0 2.35 348.0 6.3 174 0.097 8
26 0.042 2.0 1.5 1.20 1.20 0.6 0.6 1.40 19.8 9.0 114 0.069 8
27 0.042 2.0 1.5 1.50 1.50 0.6 0.6 1.40 26.4 10.0 114 0.074 7
28 0.042 2.0 1.5 1.50 1.50 0.6 0.6 1.40 25.8 11.0 112 0.0577
29 0.042 2.0 1.5 1.50 1.50 0.6 0.6 1.40 16.8 10.0 119 0.088 5
30 0.076 5.5 1.5 1.80 1.80 10.2 5.1 2.10 274.2 53 147 0.0820
31 0.042 2.0 1.5 1.50 1.50 0.6 0.6 1.40 354 5.5 107 0.067 7
32 0.042 2.0 1.5 1.20 1.20 0.6 0.6 1.40 28.2 3.0 103 0.086 3
33 0.076 53 1.5 1.60 1.60 9.0 4.5 2.10 269.4 6.3 133 0.088 6
34 0.042 2.0 1.5 1.20 1.20 0.6 0.6 1.40 26.4 9.0 98 0.1170
35 0.042 2.0 1.5 1.20 1.20 0.6 0.6 1.40 252 11.0 113 0.050 7
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Table 2 Data of nuclear island by site monitor
M d/m L/m a/m b/m wm  g/kg  O/kg s/m O/kg H/m R/m %*%rﬁ%@z
/(cme*s )

1 0.076 6.0 2.5 1.6 1.6 7.8 19.6 1.8 258.6 14.7 325 0.0452
2 0.076 4.5 2.5 1.6 1.6 8.4 8.4 2.0 138.6 13.2 175 0.089 5
3 0.076 4.8 0.8 1.0 1.0 6.0 28.0 1.0 126.0 14.5 327 0.092 5
4 0.076 34 2.5 1.6 1.6 7.8 7.8 2.1 144.0 14.6 183 0.084 2
5 0.076 4.8 2.5 1.6 1.6 9.0 16.8 2.0 263.4 13.3 226 0.126 0
6 0.076 2.6 2.5 1.6 1.6 6.6 6.6 1.4 136.2 154 200 0.0813
7 0.076 4.5 2.5 1.6 1.6 8.4 24.0 2.0 269.4 13.5 255 0.098 6
8 0.076 44 2.5 1.6 1.6 8.4 8.4 1.9 159.0 13.5 177 0.084 4
9 0.076 3.8 2.2 1.6 1.6 11.4 31.8 1.8 326.4 12.5 479 0.047 6
10 0.076 6.0 2.5 1.8 1.8 15.0 21.6 1.9 372.0 0.8 244 0.143 0
11 0.076 4.0 2.5 1.6 1.6 7.2 7.2 2.0 117.0 14.0 192 0.069 1
12 0.076 3.0 2.5 1.6 1.6 7.8 7.8 1.6 231.0 15.0 183 0.078 7
13 0.076 4.1 2.5 1.6 1.6 8.4 23.4 1.9 304.2 13.8 292 0.058 0
14 0.076 33 2.5 1.6 1.6 7.2 14.4 1.8 181.2 14.2 226 0.078 1
15 0.076 3.5 2.5 1.6 1.6 6.0 20.4 1.8 215.4 14.5 273 0.058 3
16 0.076 4.5 2.5 1.6 1.6 8.4 8.4 2.0 191.4 13.5 195 0.102 0
17 0.076 4.6 2.5 1.6 1.6 9.0 18.0 2.0 3174 13.5 228 0.088 0
18 0.076 4.0 2.5 1.6 1.6 8.4 20.4 1.8 289.2 14.0 247 0.0816
19 0.076 4.0 2.5 1.6 1.6 8.4 27.6 2.1 348.6 14.0 314 0.0812
20 0.076 4.2 2.5 1.6 1.6 7.8 7.8 2.1 173.4 13.7 194 0.089 5
21 0.076 33 2.5 1.6 1.6 6.6 22.2 1.8 190.2 14.3 266 0.079 9
22 0.076 4.6 2.5 1.6 1.6 8.4 8.4 2.0 242.4 12.5 202 0.110 0
23 0.076 3.8 2.5 1.6 1.6 6.6 234 1.9 236.4 14.3 280 0.1100
24 0.076 34 2.5 1.6 1.6 7.8 14.4 1.8 253.2 14.8 224 0.096 8
25 0.076 4.2 2.5 1.6 1.6 7.8 22.2 1.9 203.4 13.8 262 0.067 5
26 0.076 33 2.5 1.8 1.8 7.8 7.8 1.9 216.0 14.7 203 0.098 5
27 0.076 4.0 2.5 1.8 1.8 7.8 21.6 2.0 151.8 14.0 229 0.056 0
28 0.076 4.8 2.5 1.6 1.6 9.6 17.4 2.0 247.8 133 250 0.109 0
29 0.076 4.0 2.5 1.6 1.6 9.6 18.0 1.9 242.4 14.0 229 0.090 1
30 0.076 3.5 2.5 1.6 1.6 7.8 30.0 2.0 238.2 14.5 264 0.067 4
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Table 3 Comparison of vibration velocity between site

monitor and prediction on 20-meter platform

TONIRAEE (om « s ) SERAN  PIL TN BE R

ZHT

PIZCT BEECTRI B em s ) IRE%  RE%

26 00647 0051172  0.0698 73 26.7
27 00696 0051172  0.0747 6.8 315
28 0.0567 0052765  0.0577 1.7 8.6
29 00799  0.047506  0.0885 9.7 46.3
30 00692  0.113340  0.0820 15.6 38.2
31 0.0708  0.057108  0.067 7 4.6 15.6
32 00764 0061004  0.0863 115 293
33 0.0878  0.125396  0.0886 0.9 415
34 0.0986  0.066 495 0.1170 15.7 432
35 0.0505  0.051959  0.0507 0.4 2.5

PR ZE 7.4 283

Ra % By SENIR B HEE  TRN Ae Bl 3 FE XS EE
Table 4 Comparison of vibration velocity between site

monitor and prediction on nuclear island

RN /(om » 71 SEIREE LTI B¥ T
7

TN BECTI Eem s ) BE% W%

21 0.074 7 0.076 6 0.079 9 6.5 4.0
22 0.0940 0.0711 0.1100 14.5 35.4
23 0.094 2 0.0727 0.1100 14.3 33.9
24 0.0836 0.0799 0.096 8 13.6 17.5
25 0.071 4 0.078 4 0.067 5 5.8 16.1
26 0.0933 0.067 8 0.098 5 53 31.2
27 00564 0.095 3 0.056 0 0.7 70.2
28 0.093 9 0.074 4 0.109 0 13.8 31.7
29 0.0985 0.086 7 0.090 1 93 3.8
30 00727 0.090 6 0.067 4 7.9 34.4

PR 9.2 27.8
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