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Table 1 Frequency rangs band of reconstructed blasting vibration signals by wavelet packet analysis

2% Sivo Sin Sio Sij—1 Si
1 0~500 500~1 000
2 0~250 250~500 500~750 750~1 000
3 0~125 125~250 250~375 750~875 875~1 000
4 0~62.5 62.5~125 125~187.5 875~937.5 937.5~1 000
S 0~31.25 31.25~62.5 62.5~93.75 937.5~968.75 968.75~1 000
6 0~15.625 15.625~31. 25 31.25~46.875 968. 75~984. 375 984. 375~1 000
7  0~7.8125 7.8125~15.625 15.625~23.4375 984.375~992. 187 5 992.187 5~1 000
8§ 0~3.906 25 3.90625~7.8125 7.8125~11.71875 -+ 992.1875~996.093 75 996.093 75~1 000
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Table 2 Explosion parameters and monitoring parameters at measuring points for blasting vibration

WS%% r/m Q/kg FE B (Z D v,/(em/s)  fi/Hz t/s
1 30 30 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 4,252 93.75 9. 505
2 50 30 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 1. 807 83.98 9. 318
3 75 30 1.2.3,4,5,6,7,8,9,10,11,12,13,14,15.16 1.189 62.50 9.084
4 105 30 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 0.603 21.48 8. 802
5 60 13 2,3,4.5,6,7,8,9,10,11,12,13,14,15,16,17,18,19.,20 0.872 80.08 10.321
6 60 32 2,3,4,5.6,7,8,9,10,11,12,13,14,15 1.424 63. 49 7.736
7 60 46 2,3,4,5,6,7,8,9,10,11 1.716 47. 85 5.919
8 60 60 2+354,5,6,7 2.295 30. 27 5.673
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Fig. 1 The velocity histories of blasting vibration monitoring
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Table 3 The wavelet packet frequency band energy distribution for blasting vibration signal

E/(cm/s)?
Wt/ Hz

S1 So S3 Sy S5 Sg S7 Sg
0~3.906 4,142X10° 1.789X10° 0. 264 1. 815 0.129 0.579 0.195 1.272
3.906~7.813 5.732X10°° 7.457X107" 1.091 3.092 0.521 1.722 0.416 1.118
7.813~11.719 0.024 4,798 X107° 0.553 3.114 1.035 0. 980 4,052 5.614
11.719~15.625 8.284X107° 9.662X10"" 0.093 7.938 0.720 0. 706 3.089 0.789
15.625~19. 531 0.053 0.024 2. 180 1.278 0. 341 2.550 3.121 2.305
19.531~23.438 0.029 8.109X107° 5.473 10.807 0.488 3.793  12.637 2.363
23.438~27. 344 0.012 5.989X107° 2.348 4.185 0.774 2.556 3.309 15.641
27.344~31. 250 0. 048 5.393X10°° 3.298 9.609 0.123 3. 306 9.526 20.671
31.250~35. 156 0. 330 0.249 2.066 2.065 0. 841 1.627 1.667 2.045
35.156~39. 063 0.212 0.098 6.909 1. 600 0.927 6.128 0.612 2.067
39.063~42.969 0. 159 0. 380 4.083 9.291 0.430 1.195 11.799 1.267
42.969~46. 875 0. 257 0.107 8.065 3.404 1.016 4,444 2.376 3.971
46.875~50. 781 0.101 2.465 2. 944 8. 455 1.513 0.986 13.676 3.635
50. 781~54. 688 0. 149 0. 405 7.736 6. 380 3.392 2.497 5.064 6.623
54.688~58.594 0. 147 0.918 6.632 0. 324 2.226 9.726 6.353 5.393
58.594~62. 500 0.178 0.647 8. 998 5.474 1. 852 8.038 6.400 8. 374
62.500~66. 406 0.767 4.141 4.197 0.053 1.093 10.464 0.061 0.543
66.406~70. 313 0. 244 1.577 1. 995 0. 448 1. 270 6.265 0. 391 0. 496
70.313~74.219 6.539 4.229 7.248 0.415 4.528 7.103 0.246 0.282
74.219~78.125 0. 860 0. 866 3.219 0.515 2.891 7.983 0.236 0.531
78.125~82.031 7.397 20. 705 2.353 0.658 12.618 3.230 0.926 0.275
82.031~85.938 13. 594 14.519 2.220 0. 825 2.483 0. 258 0.532 0.408
85.938~89. 844 11.476 18. 177 2.054 0.979 2.803 0. 504 0.705 0.072
89.844~93.750 11. 316 15. 559 1. 143 0.273 1. 835 0.174 0. 681 0. 430
93.750~97. 656 0.970 0.253 0.429 2.792 9. 396 0.527 0. 668 0.425
97.656~101. 563 1. 965 0.165 0.265 0. 758 2.322 0.342 1. 280 0.683
101.563~105. 469 3.420 0. 682 0. 828 1. 335 4,183 0. 304 0. 385 2.110
199.219~1 000 4,990 3. 340 4. 059 4. 456 4. 830 4.128 3.283 4,409
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Fig. 2 The wavelet packet energy spectrum distribution for blasting vibration signal
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Influence of explosion parameters on energy distribution
of blasting vibration signal based on wavelet packet energy spectrum

ZHONG Guo-sheng'**, AO Li-ping', ZHAO Kui!
(1. School o f Resources & Environmental Engineering » Jiangxi University of
Science and Technology » Ganzhou 341000, Jiangxi, China;
2. School o f Civil & Transportation s South China University of Technology s
Guangzhou 510640, Guangdong, China)

Abstract: According to the characteristics of short-time, non-stationary random signals, the wavelet
packet energy spectra for the measured blasting vibration signals were investigated by using the wave-
let packet analysis. These blasting vibration signals were produced in case of the different explosion
parameters such as the distance of the measuring point from the blasting center, the maximum sec-
tional explosive mass and the millisecond-delay detonator number. The energy distributions at the dif-
ferent frequency bands for the blasting vibration signals were obtained. The energy distribution char-
acteristics of the blasting vibration signals measured under the different explosion parameters were an-
alyzed. Considering the blasting vibration signal energy, the attenuation laws of the blasting seismic
waves corresponding to the different explosion parameters were explored. Our results indicate that the
wavelet packet analysis method is effective to study blasting seismic effects.

Key words: mechanics of explosion; blasting vibration; wavelet packet energy spectrum; explosion

parameter; energy distribution
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