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Fig. 3 Measured sound wave form and sound pressure level of a blasting sound at a 50m point
from a blasting bench at a limestone quarry
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Fig. 8 1/3 octave Wavelet analysis of the wave form shown in Fig. 3
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1/3 octave Wavelet analysis of the wave forms shown in Fig. 7
{A) Normal delay blasting
(B) M-sequence delay blasting

C) Random delay blasting
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Fig. 5 1/3 octave band analysis of the wave form shown in Fig. 3 using a real time digital filter

Averaging time: (A)0.5s
(B)15s

Table 1 Delay examples for the purpose of blast sound spectrum control at MS delay blasting

Delay step 1} 2] 3| 4] 5| 6] 7] 8] 9{10[12|12|13|14|15]|16
(A) Normal Delay (o) foRRoRyo) Ko Ko R ok Nol Kol Bodl Bl Bl Bl Bl Rl B
(B) M-Sequence Delay O |O [O|O|—=|—-|=-|Of-|-|OC|O|[-|O|—-|~-
(C) Random Delay O|l-{-|—-|O|OC|-]-|0|O|-|O{O|=|-|©

O : use of detonator — : no use of detonator
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Fig. 7 Measured sound wave forms at each delay step controlled blasting shown in Table 1

(A) Normal delay blasting
(B) M —sequence delay blasting
(C) Random delay blasting
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Table 2 Comparison of sound pressure levels of
each delay blasting shown in Table 1

Experiment )
Fuaber Formal
Delay
1 117.1
2 119.1
3 119.5
4 119.6
Average 118.38

SPL(SLON) (dB)
(B) )
N-Sequence Randon
Delay Delay
118.1 120. 2
122.7 118. 2
120. 4 119. 2
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Fig. 8 Power spectrum of the wave forms shown in Fig. 7
(A) Normal delay blasting
(B) M —sequence delay blasting
(C) Random delay blasting
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(A) Normal delay blasting
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(C) Random delay blasting
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Evaluation of a method for spectrum control of blasting sound by using

wavelet transform

by Takehiro ISEI*, Sunao KUNIMATSU* and Hiroyuki IMAIZUMI*

Multispectrum analysis gives us a powerful procedure to analyse transient signals such
as blast sound due to blasting. However, the conventional analysis methods such like a
digital filter technique or a Fourier transform technique show some limitations in the fre-
quency resolution or the time resolution because of their basic definition. In case beyond
the limitation of such way, the Wavelet transform substitutes the way.

For the purpose of control of the frequency spectrum of blasting sound, a new method
was examined at the bench blasting face in a limestone quarty. In the experiment blasting,
initiation delay intervals of each blast hole have been changed by selecting the step of
detonator based on the M-segence signal theory or a random sequence.

Experimental blast sound signals have been analyzed by the digital filter, the Fourier
transform and the Wavelet transform. From the comparison of the obsrved wave froms of
each blasting method, it was shown that the new method is appropriate for frequency spec-

trum control of blasting sound.

(*System Safety Division, Safety Engineering Department, National Institute for
Resources and Enviroment, 16 — 3 Onogawa, Tukuba City, Ibaraki Pref., 305

Japan)
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