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Prediction of Principal Frequency of Ground Vibration from Delayed Blasting

Doo-Sung Chung, Choo-Won Kang, Jin-Seok Ko, Ho-Min Chang, Pog-Hyun Ryu

Abstract Before blasts that can have direct impacts on human bodies or structures, it is necessary to assess impacts
of ground vibration. Therefore, frequency has been recognized as an important factor in order to assess impact
on ground vibration and damages. There have been many studies on impacts of frequency. But, there have been
no studies on relations between vibration and frequency according to delay time difference. In this study, we
examined the relations between delay time difference and frequency according to each frequency with which
reinforcement and destructive intervention repeat through delay time difference obtained using superposition
modeling of single hole blasting waveform based on the theory of time difference developed by Langefors.
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Fig. 1. Experiment site. Fig. 2. Geological map of study area.
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Fig. 3. Schematic diagram of blasting pattern.

Fig. 4. Arrangement of monitoring instrument.
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Table 2. Enter the time of sequential blasting machine.
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Fig. 5. Waveform of single hole blast.
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Fig. 6. FFT analysis of single hole blast.
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Fig. 7. Measured waveform of applied delay time.
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Table 3. Result of measurement.

Blast no.| Delay time PPV Dominant | Distance
(mm/sec) |frequency (Hz)| (m)
1 - 49 47 55
2 3.9 20 57
3 Sms 0.9 21 80
4 1.5 23 75
5 32 23 58
6 10ms 3.4 23 57
7 1.6 23 59
8 2.7 64 56
9 15ms 1.9 31 60
10 2.1 56 58
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15 32ms 2.0 24 61
16 2.4 24 60
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Fig. 8. Prediction modeling by FFT analysis.
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