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Table 1 Data of blasting wave experiments

AR EERBEEELHS. K 1A T AR KRERORE I E. B 1

Point 1 Point 2 Point 3 Point 4
No q¢/kg
d/m Ao/ /s f/Hz d/m An/ m/s?) f/Hz d/m An/ m/s*) f/Hz d/m A,/ /s’) f/Hz
13 27 90 3.467 88 115 2.394 56 154 1.070 48 179 1.349 60
14 21 89 2.121 92 114 1.900 74 153 1.024 52 178 0.603 54
15 14 83 2.187 102 108 1.516 74 147 0.737 68 172 0.585 68
16 18 83 5.095 98 108 2.261 70 147 1.209 66 172 0.913 58
17 14 78 1.994 100 103 2.171 70 142 1.015 50 167 0.758 58
18 18 78 3.366 112 103 2.215 68 142 0.967 50 167 0.825 52
19 74 1.876 106 99 1.376 74 138 0.434 70 163 0.337 66
20 74 1.502 108 99 1.219 56 138 0.448 50 163 0.350 52
21 28 71 5.375 98 96 3.89%4 70 135 1.290 68 156 1.309 56
22 7 66 3.277 104 91 1.500 72 130 0.641 70 155 0.536 68
() Point 1 (b) Point 2 {c) Point 3 (d) Point 4
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Fig.1 Frequency spectrum of 15th test blasting signals
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Fig.3 Signals of wavelet packets in different frequency bands
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Table 3 Contrast between predicting value and experiments’ data

Point 1 Point 2 Point 3 Point 4
No
A,/ (m/ ) A/ (m/s») A,/ (m/ $2) A,/ (m/ ) A,/ (m/ ) A,/ (m/ ) A,/ (m/ ) A,/ (m/ )
13 3.467 2.8751 2.394 1.8503 1.070 1.1090 1.349 0.8683
14 2.121 2.6547 1.900 1.7528 1.024 1.0267 0.603 0.7927
15 2.187 2.3380 1.516 1.5129 0.737 0.9220 0.585 0.7201
16 5.095 2.6356 2.261 1.7019 1.209 1.0347 0.913 0.8079
17 1.994 2.1647 2.171 1.3328 1.015 0.7700 0.758 0.5867
18 3.366 3.1536 2.215 1.8528 0.967 1.1005 0.825 0. 8506
19 1.876 2.0439 1.376 1.4453 0.434 0.6013 0.337 0.4513
20 1.502 1.6824 1.219 0.9746 0.448 0.5296 0.350 0.3975
21 5.375 4.3794 3.894 2.4744 1.290 1.3090 1.309 1.0031
22 3.277 2.2866 1.500 1.3540 0.641 0.7694 0.536 0.5865
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Fig.5(a) Blasting wave and spectrum on 1st measuring point
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Fig.5(b) Predicting signal and spectrum on 2nd measuring point
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Fig.5(c) Testing blasting seismic wave and frequency spectrum on 2nd measuring point
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A study on the extraction and prediction of blasting seismic wave
characteristics by wavelet packets technique

LOU Jian-wu » LONG Yuan, XU Quan-jun, ZHOU Xiang
(Engineering Institute of Engineer Corps, PLA Unwersity of Science and Technology
Nanjing 210007, Jiangsu, China)

Abstract: The blasting experiments have been carried out in the weakly rotten granite site and the acceleration at-
tenuation of blasting seismic waves in the site were measured, in which the deep hole for blasting was of 76mm in
diameter and 5Sm in depth. The attenuation parameters are k=3698 and a=2. 046, meanwhile the base frequency
characteristics of the site is acquired. With the wavelet packet analysis the blasting seismic wave characteristics are
extracted, and the relationship of attenuation of wavelet packets in different frequency bands vs the scaled distance
is studied. Based on the wavelet packet attenuation a model to predict the blasting seismic wave characteristics has
been proposed in this paper and is of a good accuracy in preticting waveform, amplitude and frequencies of blasting
seismic waves.

Key words: mechanics of explosion; blasting seismic effects; wavelet packet; prediction; signal’ s characteristics

extraction; converted distance
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