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Underwater sound effects generated by tunnel - explosion near the coastal harbor "

LIU Zhen-wen'?, XU Xiao-mei', QIN Liu-huai'

(1. Key Laboratory of Underwater Acoustic Communication and Marine Information Technology
of the Ministry of Education, College of Oceanography and Environmental Science ,
Xiamen University , Xiamen 361005, Fujian, China;

2. Third Institute of Oceanography , State Oceanic Administration , Xiamen 361005, Fujian, Chin)

Abstract: Underwater sound effects generated by tunnel-explosion were studied and an observation
was performed to monitor the underwater sound pressure in Pseudosciaena crocea’s breeding pond
when Guiyu tunnel blast engineering occurred thither coastal harbor in Luoyuan County, Fujian Prov-
ince. Based on acoustic theory of transmission and reflection on solid-fluid interface, the results show
that blasting seismic wave makes impact on underwater environment through two kinds of sound
transmitted paths. The underwater sound intensity increases sharply (up to 150 dB) in breeding pond
when Guiyu tunnel blast engineering occurs, and the increment of sound intensity is directly propor-
tional to the mass of explosives as well as which is inversely proportional to the distance from blasting
point. However, the effect of distance is greater than that of mass. Additionally, at different time of
low tide and high tide, the sound intensity generated by blasting seismic wave in pond has a significant
difference due to the two paths of sound propagation in different transmitted media. With the incre-
ment of distance, sound intensity at low tide time declines more quickly than that at high tide time.
Similarly, the sound energy distribution in frequency band has different shape. Sound at high tide
time is dominant in frequency band of 200~1 000 Hz . On the other hand, the frequency of sound in
pond at low tide time is mainly less than 400 Hz. The greater of the water depth above seabed is, the
lower of the cut-off low frequency is for underwater acoustic waveguide effect. Consequently, the low
tide time for Guiyu tunnel blasting should be chosen so that it can decrease the harm of high intensity
in Pseudosciaena crocea’s breeding pond, avoiding to do harm to pseudosciaena crocea’s body in the
sound resonant frequency of 500~800 Hz.

Key words: mechanics of explosion; sound propagation; blasting seismic wave; underwater sound

effects; pseudosciaena crocea
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