41 4 ( ) Vol41 No.4

2010 8 Journal of Central South University (Science and Technology) Aug. 2010
( 410083)
Matlab
a
o o 0.235 a
TD235.4 A 1672—7207(2010)04—1574—04

New method for blasting hazards evaluation based on
wavelet analysis of blasting vibration signals

LIU Dun-wen, SU Chuang, GONG Yun-gao
(School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: Based on wavelet analysis software of Matlab, the energy of the monitoring blasting vibration signals was
studied by means of the wavelet packet analysis, which had high resolvability and localization, and the energy
distribution of blasting frequency bands was obtained. According to the energy variety regulation of blasting vibration
signals in the dissemination process and the close relation between energy distribution for different frequency bands and
the blasting vibration effect, a new method for blasting hazards evaluation based on the wavelet analysis of blasting
vibration signals was proposed from the aspect of the energy on dominant frequency bands and natural frequency bands
of controlled structure. The assess parameter of blasting vibration hazards o was compared with the actual impaired
situation of building. The results show that the building is damaged when o 0.235. With the increase of a, the impaired
situation of building is intensified.
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Table 1 Proportion of energy corresponding to different frequency domains

%

/Hz
1 2 3 4 5 6 7 8 9
0~39.062 5 18.78 1.78 11.44 1.17 4.40 6.64 2.90 18.90 0.73
39.062 5~78.125 0 1.53 21.10 15.81 12.78 71.60 36.30 18.51 15.97 7.24
78.1250~117.187 5 21.23 21.68 10.26 18.95 241 17.03 5.09 8.17 5.11
117.187 5~156.250 0 6.52 32.14 8.50 46.73 20.57 14.68 26.96 18.71 53.81
156.250 0~195.312°5 1.59 0.22 5.12 3.37 0.01 4.12 1.23 4.60 7.75
195.312 5~234.3750 4.62 0.54 11.19 3.97 0.05 5.71 2.87 3.53 3.81
234.375 0~273.437 5 28.71 19.75 6.62 5.48 0.58 6.28 12.45 4.66 2.80
273.437 5~312.500 0 12.98 1.69 8.43 3.49 0.35 4.40 3.56 4.87 4.78
10 kHz [10] 2
(Nyquist) 5 kHz 7 Table 2 Peak particle velocity and percentage of energy
27 128 0~ corresponding to main vibration frequency domain of blasting
39.062 5 Hz (4)~(6) Matlab vibration signals
(1-12] 1 /Hz % /(cms™)

( ) 1 166.016 1.59 2.582

2 93.384 21.68 1.604

) 3 130.615 8.50 1.612

4 93.994 18.95 3.975

5 59.204 71.60 5.431

6 81.177 17.03 2.746

7 95.215 5.09 0.739

8 93.994 8.17 7.234

9 90.942 5.11 6.264

1 70%
300 Hz
a
Ey, +E,
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Eb E,
2 8 E,
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