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1. Fixed piece
2. Broadside plate
3. Seal ring
4. Broadside empty cabin frame
5. Front plate of liquid cabin
6. Liquid cabin frame
7. Back plate of liquid cabin
i 8. Watertight empty cabin frame
9. Closed lid
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Fig. 1 Experimental model
(a) Fixed piece (b) Empty cabin frame
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(c) Liquid cabin frame (d) Closed lid
z 5 8085
: 20 , o . 8:)80(5 f (5:) . 1(1__
of.ofic ofio 0o ofo O ofio O 0‘%‘0;!50_.0 F AT* ¢] oo O Oojic O ol O Oy O0 ) o
LID12 . . . S |
o (80 Design water line of this cabin __ 73 |0 L = °
‘:', | ? R5 | o 2 o L
o o n R ° f ° B
o =~ o 8 o 10 o §
2] el s L ° of | L
o o ° ° ]
O o o
&
o o o
— o
ofo o oo o oo o oo o oio o ofo 2 i[c o ollo o ollo o ollo o olo o o of ||
1360 1120 1360 50 |

P 2 S A R TR A B T AT (B - mm)

Fig. 2 Design drawings of experimental model components (unit: mm)
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Fig. 6 Steel plates damaged by underwater contact explosion of 55 g charge
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(a) Broadside plate

(c) Back plate of liquid cabin
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Fig. 7 Steel plates damaged by underwater contact explosion of 110 g charge

(a) Finding outside the model (b) Finding in broadside empty cabin (c) Finding in liquid cabin
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Fig. 8 Fragments formed in underwater contact explosion of 55 g charge
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Fig. 9 Fragments formed in underwater contact explosion of 110 g charge
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Fig. 11 Pressure curves measured by two sensors in underwater contact explosion of 55 g charge
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Fig. 12 Pressure curves measured by two sensors in underwater contact explosion of 110 g charge
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MIE R, Fig. 13 Crevasse of steel plates damaged by underwater
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Internal load characteristics of broadside cabin of defensive structure
subjected to underwater contact explosion

Wu Linjie' , Hou Hailiang', Zhu Xi', Chen Pengyu', Tian Wanping®
(1. Department of Naval Architecture Engineering » Naval University of Engineering .
Wuhan 430033, Hubei, China;
2. Administrative Office of Training , Naval University of Engineering ,
Wuhan 430033, Hubei, China)

Abstract: By carrying out model experiments, we investigated the internal load characteristics of the
broadside cabin of the defensive structure subjected to underwater contact explosion near the free
surface. According to the damage of the experimental models and the pressure profile measured by
sensors, we described the interaction between underwater explosion products and the broadside cabin
of the defensive structure, and analyzed the pressure change of gas in the broadside cabin of the struc-
ture. The results show that the gas pressure in the broadside cabin of the structure can be divided into
the shock wave phase, the quasi-static pressure phase and the negative pressure phase, and the broad-
side cabin is damaged mostly by the shock wave and quasi-static pressure. In addition the specific-
impulse of the quasi-static pressure is several times bigger than that of the shock wave, and the effect
of the negative pressure on the damage of the broadside cabin is negligible.
Keywords: underwater explosion; broadside cabin; defensive structure; load characteristics
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