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[ABSTRACT] In order to compare the blasting vibration signals caused by electronic detonator initiation and nonel det-
onator initiation, deep-hole blasting vibration test of the two kinds of detonators was carried out in an open-pit quarry.
Based on wavelet analysis method and Matlab program wavelet toolbox, the blasting vibration signal was divided into 10 fre-
quency bands according to the frequency. Distribution characteristics of energy and peak particle velocity in each frequency
band and their changes with distance from explosion source were analyzed. Results show that, when nonel detonator or elec-
tronic detonator is used for initiation, 90% energy is distributed in 2-6 frequency band (9.77-312.50 Hz) or 2-7 frequency
band (9.77-625.00 Hz) , and peak vibration velocity is in 3-4 frequency bands (19.53-78.13 Hz) or 4-5 frequency band
(39.06-126.25 Hz). Energy and PPV of blasting seismic wave in electronic detonator initiation are both distributed to the
low frequency band, and PPV of the signal is smaller. Energy in middle and high frequency bands is proportional to deck
charge, and is inversely proportional to distance from explosion source. Energy ratio of each frequency band and PPV are
important indicators reflecting the intensity of blasting vibration. The use of electronic detonators can effectively reduce
blasting vibration.
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Fig. 1  Structure diagram of wavelet decomposition
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Tab.1  Blasting parameters
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Tab.2 Blasting vibration test conditions and corresponding test signals
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Fig.2 Time history curve of measured blasting vibration signal
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