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A Study on Characteristics of Blast Vibration Waveform by Vibration Time
History Analysis

Jin-Soo Kim and Han-Uk Lim

ABSTRACT For cautious controlled blasting, it is necessary to understand characteristics of the blasting
vibration. In this study, a series of tests were carried out to investigate the several characteristics of
blasting vibration waveform by vibration time history analysis. Separation between impulse vibration and
free vibration from blasting vibration, duration time, effects of overlap of free vibration upon the level of
vibration and changes of waveform according to increase of charge weight per delay etc. were studied with
waveform analysis.

Key words : impulse vibration, free vibration, vibration time history analysis, duration time
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Table 1. Test blasting pattern

No. Location Pattern design

ASEM drilling length 2.7 m

1-3 site  burden & spacing 1.0~1.25 m
charge weight per hole 1.0 kg
45 Gongrung charge weight per delay
-dong site 1.0 kg
drilling length 2.7 m
6-11 Gong-ju burden & spacing 1.0~1.25 m

site charge weight per hole 1.0~1.5 kg
charge weight per delay 1.0~1.5 kg

Charge Weight Per Hole - 1.0 kg(Dynamite)
Fig. 3. The pattern of test blasting (ASEM site)
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Fig. 5. The pattern of test blasting (Gongju site)
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Fig. 6. Time history of blasting vibration at 10 m from
blasting resource
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Table 2. Frequency, duration time and period of each wave

Duration Time Period Frequency
No. of (ms) (ms) (Hz)
wave
Tran. Long. Tran. Long. Tran. Long.

1 305~312 308~312 7 4 142.9 250
2 312~320 312~319 8 7 125 142.9
3 320~333 319~324 13 5 76.9 200
4 333~347 324~340 14 16 71.4 62.5
5 347~359 340~352 12 12 83.3 83.3
6 359~375 352~369 16 17 62.5 58.8
7 375~388 369~380 13 11 76.9 90.9
8 388~400 380~404 12 24 83.3 41.7
9 400~423 404~429 23 25 43.5 L 40
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Table 3. Frequency, duration time and period of each wave in breaker vibration

No. of Duration time (ms) Period (ms) Frequency (Hz)
wave Tran. Long. Tran. Long. Tran. Long.
1 0~4 0~2 4 2 250 500
2 4~10 2~9 6 7 166.7 142.9
3 10~16 9~13 6 4 166.7 250
4 16~21 13~16 5 3 200 333.3
5 21~25 16~20 4 4 250 250
6 25~30 20~23 5 3 200 333.3
7 30~34 23~27 4 4 250 250
8 34~40 27~32 6 5 166.7 200
9 40~54 32~37 14 5 71.4 200
10 54~87 37~42 33 7 30.3 142.9
11 87~117 42~46 30 4 33.3 250
12 117~148 46~61 31 15 32.3 66.7
13 61~82 21 47.6
14 82~112 30 33.3
15 112~142 30 33.3
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Fig. 11. Frequency of each wave in breaker vibration
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Table 4. Frequency, duration time and period of

basic wave
No. of Duration time Period Frequency
wave (ms) (ms) (Hz)
1 156~163 7 1429
2 163~171 8 125
3 171~176 5 200
4 176~199 23 43.5
5 199~220 21 476
6 220~239 19 52.6
7 239~255 16 62.5
8 255~273 18 55.6
200 — K3
190
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Fig. 18. Frequency of basic wave
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Table 5. Results of blast vibration

Charge weight Peak particle

Dls(ta;we per delay velocity(mm/sec)
m
kg) Tran. Vert. Long. PVS
1.0 222 330 375 416
1.0 235 2.86 394 456
50 15 406 3.18 432 503
1.5 254 2.60 235 298
1.0 343 6.22 279 6.84
15 559 7.62 495 911
1.0 0.635 0.635 0.556 0.873
1.0 0.714 0.651 0.635 0.921
100 15 0.794 0.651 0.730 1.08
1.5 0.397 0.397 0.413 0.572
1.0 0.635 0.540 0.683 0.937
1.5 1.27 0.746 1.05 1.56
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Fig. 20. Time history of blasting vibration at each po-
sition (up : 1.0 kg, down : 1.5 kg)
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Fig. 21. Changes of blasting vibration according to in-
crease of charge weight per delay (at 50 m)
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Fig. 22. Changes of blasting vibration according to in-
crease of charge weight per delay (at 100 m)
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