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Characteristics of Impulsive Noise of Waterfront Construction Site
and Its Effects on Fishes
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ABSTRACT

Underwater impulsive sound such as underwater blasting noise, piling noise and stone breaking

hammer affects marine animal hearing response and organs. This study describes the characteristics of

various impulsive noise from waterfront construction site and

pressure,

their effect on fish. Time constant, peak

energy and SEL(sound exposure level) of four different underwater impulsive sounds are

quantified. Auditory and non-auditory tissue damage ranges are derived by comparing their quantities to

the exposure criteria for fish. Damage ranges of auditory tissue and non-auditory tissue of underwater

boring blast of 150 kg of charge, are about 100 m and 300 m, respectively. Other three impulsive sounds

also gives damage effects but less than that of underwater boring blast.
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Table 1 Sound exposure criteria for impulse from
piling noise on fish"”

Peak |Accumu-
pressure| lative
(dB) | SEL

Remarks

Mass of Not
Non- | fish < 0.5 g| relevant

auditory
tissue
damage

183 0.5<mass<200g

SEL=186.47
Mass of Not >213 +11.53*log, (9)

fish > 200 g| relevant

Auditory tissue
damage 205> 185>
(hair cell)
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Fig. 2 Impulsive waveform and SEL of underwater
blasting in Busan port

Table 2 Test conditions and results of underwater
blasting in Busan port

Test conditions Results
Sea . .
bottom Andesite Duration (ms) | ~ 400
Charge 150(1st) Peak pressure 197
amount (kg) 120(2nd) (dB/uPa) 197
20
No. of boring| boring depth:3 m Ener§y 18
. B (J/m") 1.3
boring space: 3 m
R ~
ange(m) 300 SEL 184.0
Water depth 15 (dB/uPa’s) | 183.9
(m)
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Fig. 5 Impulsive waveform and SEL of breaking

Fig. 4 Impulsive waveform and SEL of piling noise

hammer in Wolsung nuclear plant

in Nakdong river subway

Table 5 Test conditions and results of breaking hammer

Table 4 Test conditions and results of piling noise
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Table 6 Auditory tissue damage range of peak pressure
of each impulsive sound source

1'm |100m| 500 m 1000 m| P2mage
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Fig. 6 Comparison of SEL criteria and each impul-
sive source SEL with respect to range

Table 7 Non-auditory tissue damage range of each
impulsive source SEL with respect to mass
of fish
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