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Fig. 6 Shock waves’ energy distribution
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An investigation into attenuation of underwater shockwave

by air interlayer”

JIA Hu"*, SHEN Zhao-wu®
(1. School of Civil Engineering and Architecture, Nanyang Normal University ,
Nanyang 473061, Henan, China;
2. Department of Modern Mechanics , University of Science and Technology of China ,
Hefei 230027, Anhui, China)

Abstract: Based on the wave theory, this paper puts forward the design principles of the protection a-
gainst underwater explosion shockwave. Besides, in light of the actual situation of safety protection in
underwater blasting practices, experimental studies are carried out to test the hypotheses regarding
the attenuation of underwater shockwave by the air interlayer. It is found that the air interlayer can
effectively attenuate the shockwave peak pressure. In order to study the energy distribution character-
istics of the attenuation of underwater shockwave by the air interlayer, the paper proposes a way of
approaching the energy distribution of underwater explosion shockwaves from wavelet analysis. Given
that the energy distribution of underwater explosion shockwaves is widely ranged in frequency, the
paper finds out that under the impact of the air interlayer, the shockwave energy in each frequency
range has desirable attenuating capability, and that the attenuated shockwave energy in the majority of
frequency ranges can amount to 50% of the original. The research results show that, the air interlayer
plays a positive role in strengthening the safety protection in underwater blasting and effectively re-
duce the destructive effects of underwater explosion shockwaves, and hence has a practical value.

Key words: mechanics of explosion; energy distribution; wavelet analysis; air interlayer; underwater

explosion
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