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Studies on the Damage Formation Mechanisms of
Submerge Explosion on Fish-II.

Analysis of the Components Regarding the Damage
of Visceral Organs in Utilization of Dummy Fish

Osamu FUKUBARA, Seiji SAKAGUCHI, Satoshi UMEZAWA,
Masaru FujivA and Terushige Ogawa

This experiment was designed in order to ascertain the mechanisms of damage formation
of underwater explosions on fish, with special reference to dynamic responses of the

underwater explosion in the abdominal cavity of fish dummy made of plastic materials.

Electric detonator and concrete cracker (CCR) were employed as explosive sources in the

experiment. The results obtained may be summarized as follows;

1) Energy flux density of an underwater explosion was related to peak pressure in the
abdominal cavity of the fish dummy, and there may be a relationship betwéen damage
to fish and peak pressure of the pressure wave observed in the abdominal cavity.

2) A relationship was found between the peak pressure of the pressure wave in the
abdomen and the magnitude of principal strain, even if the explosive source was
different. The magnitude of principal strain on the surface of the viscera was
greater than that internally, and also was greater in the kidney than the liver. The
fact that damage in the kidney is greater than other organs is probably attributable to ‘
these differences in magnitude of principal strain depend on the location of the organs
in the abdominal cavity.

3) In conclusion, the damage to abdominal organs depends largely on the magnitude of

principal strain.
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Fig. 1. A fish dummy used for the experiment and arrangement
of the strain guage in the kidney and liver. Strain guages
of S1 and S5 were set at inside and others were at surface.
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Fig. 2. Pressure wave forms of the underwater pressure wave
and in the abdominal cavity of the fish dummmy. E.D.,
electric detonator; CCR, concrete cracker.
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pressure wave in the abdominal cavity and the energy flux
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as open and closed triangles are measured in the inside of
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CCR, concrete cracker; ED, electric detonator.
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Fig. 4. Example waves form of the strain wave measured at each
portion of the fish dummy. Refer to Figure 1 for the details
of each portion, S1, S3, S5 and S7. E.D,, electric detonator;
CCR, concrete cracker. Scale denotes 5.0 ms.
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Fig. 5. Relationship between the magnitude of principal strain
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in the abdominal cavity measured at the surface

and inside.
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