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Case Study on Vibration Monitoring of Area Adjacent to

Blast Hole
Hyo Lee, Yeon-Ho Won, Jin-Soo Kim and Young-Og Ju

Abstract : Over the past few decades, blasting vibration has been mainly analysed to understand
characteristics of far field vibration in the area comparatively far from blast hole in the respect
of proving limit of building damage. However, over the last few years, many works have been
carried out to estimate damage within the rock adjacent to a blast hole, especially for the
purpose of over break in tunnel blasting and rock slope stability. There are several methods to
estimate rock damage, but method of using blast vibration has been mostly used to estimate
rock damage. Formerly, to estimate rock damage, method of expecting near field vibration using
the characteristics of far field vibration had mainly used but nowadays, it is practically possible
to measure near field vibration according to development of monitoring system. A few repots
relating to this have been studied aboard, but very little work has been conducted in our
country because of difficulty of monitoring and choice of monitering system. Accordingly, in this
paper, measurements of near field vibration were conducted and wave forms were analyzed and
some problems were investigated in measuring system.

Key words : far field vibration, near field vibration, rock damage, blast hole, monitoring system
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Table 1. Characteristics of near field vibration
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Condition of blasting

Characteristics of vibration

Researchers Charge . :
. : Distance  Acceleration PPV Frequency
Bxplosives  Weight (o) (i) (mfsec)  (Ha)
Yang Ma,tgl%zgrac 915 93,8007~4,88 6.2g0.3 5.000~7.000
Pipe charge 0.18
Detonation 0.14 _ _ _
Rustan cord 2 0.3~0.9
ANFO 0.26
. 0.25
Detonation 0.1 O 2.5, 1.6
cord 0.65
Bogdanoff 22mm Gurit 0.3 1.0, 1.4 _ 1.1, 0.6 _
18mm Gurit 0.18 1.4 1.1~1.2
ANFO 1.45 2m 1.2~3.9
Emulan 7500
Ouchterlony & - 8§~32 - 0.1~0.8 -

ANFO
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Fig. 3. Transmissibility of relative displacement
according to ratio of frequency.

Maximum Range ) Unit of
Researchers - - Sampling Rate
Vibration Frequency Output
Y 0,000 ¢ 20.0kH A0k v/
an . .OkHz Sps m
& 500km/s™ P &
Bogdanoff 25,000 2 16.5kH 3%k 7
ano N 5kHz Sps m
o8 250km/s P &
900 g
Ouchterlony 12.5kHz 25k sps mV/g

9km/s 2
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Table 3. Specifications of accelerometers used in this study
Type of Maximum range Sampling Unit of
SEnsor Vibration Frequency rate out put
Acceleromet 90,000 ¢ 16k H 32K mV/g
ccelerometer g’ z Sps
(500km/s ) V/g
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Fig. 4. Blasting geometry and sensor mounting
method.
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Table 5. Results of near field vibration
Distance
Out Put 1m 2.33m 2m 3m 4m
(Vibration)
Voltage(V) 0.01476 0.003065 0.00922 0.00395 0.00396
Acceleration(g) 129.7 27.1 81.6 34.9 35.0
Acceleration
) 1,271.1 265.8 799.6 342.6 343.6
(m/sec”)
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0.00922 Voltage
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3 3
§ ~0.005 ' § o
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-0.01
-0.004
0015 0.01476 Voltage
-0.02" . . . - . —0.008
0.9 0.92 0.94 0.9 0.98 1 0.85 0.87 0.89 o9 0.93 0.95
Time(sec) Time(sec)
Fig. 6. Waveform of vibration at 1m from Fig. 7. Waveform of vibration at 2m from blast
blast hole. hole.
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Fig. 8. Waveform of vibration at 1m from blast hole.
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Fig. 9. Waveform of vibration at 2m from blast hole.
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