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A calculation method for ship structure damage
under cabin explosion
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Abstract: The explosion of missiles penetrating the interior cabin could cause extensive damage to the warship structure. How
to evaluate the damage range of the ship structure under the coupling of multiple loads in the inner explosion is a big challenge
for engineering researchers. In order to establish a theory method of ship structural damage caused by cabin inner implosion, a
large-scale cabin model was designed in this paper, and an inner explosion experiment was carried out on the cabin model. The
damage range of the cabin structure was measured and typical failure models were acquired. The damage mechanism of the
ship structure under the coupling effect of multiple loads (including extensive shock wave loading and quasi-static pressure
loading) under inner implosion was analyzed. Based on experimental results, the theory method of ship structure damage range
under inner blast was established. It was indicated that: (1) the cabin model would be subjected to shock wave and quasi-static
pressure loadings after the explosive charge was detonated, which led to large area damage and complex failure models;
(2) quasi-static pressure was the major destroying element for cabin model damage under inner blast; (3) the theory analysis
method proposed by this paper simultaneously considered the coupling effect of shock wave and quasi-static pressure loadings
for the damage of the cabin model, the theory results well coincided with the experimental ones. The established calculation
method can be applied to evaluate the damage range of ship structure subjected to implosion loading.
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(a) The transverse section of the model (b) Experimental model
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Fig. 1  Structure of the cabin model

031405-2



5 44 45 MER, % WENET ARSI —FH 7k F3W

FbR 01 JREJE 20 4.5 A1 6.0 mm, AR 1, HAR 2 T 3 B9JRE I 2.5 mm, FEAIZE R i 11.5 ¢,
PRI IR 7E b B AR 2T 2 P OB K 7t o R X0 2o e v AR il B8 A K3l m ], 12K 1.2 me

RIS R A TNT #R2Y, ity 2.7 kg, 48 i 8 TR0 B AR 01 A F B 1 A8 % 09 1E Py, BRSO A
T | A8 ] RIS [ 2y b MR I 7R AR A oty o B 24 R 48 7 1 2 O Rl A T [ 2
12 HIEHER

BRI AR 0 25 60 (R 25) S8, 0 I 1 i oo D 2 A7 7 ST B I AE SR HE AR 25 254 L, AR L AR
TR TE IR PEAR T, e ol 5 20 F 46 76 A 25 45 A S48 v o o] B 558, X S5 A8 T8 B — 0 5 i 5 AR 2
FE AN BT A, 6 S 4854 T U 7K 52 R BT ) o 5 S T 0 B fir , 8 5 4 R A G IR, B 2 7 T A
DX StE— 25 0] A 180, K0 I 8 T s 7 A2 M e A5 T ) 28 Ay o

At 2 PR 0 R B TR P S 1 S 45 AN 11 2 T, R SR P AR 01 R AR KAR Y, e KAL AR Y
k383 mm, TEXF 0 DX A s 2 L AT L U i R AR, A s A S H AR 01 EEERAL T R LR IR, &
LR PR TR 2 A B (LB R 0.27 m/kg'®), 2560 MR 22 5 T A A% it o 0 28 4oy R T84 L S 3 1Y
B 1 Fpa] X O T, 5% AR, IR 119 m(9h) x0.82 m( 5 ), #&AA ) R MG KA, 8% 11X
I8k A B A P A M 2 R AR AR G EEE R 1, FRAR 01 SRR BEE 2 B A REIRZE SR AT R B, H AR 01 5

' " ” e
I fidlongitudinalibulkhcad SR hdlongitudinal
IYcidlongitudinalibulkhead ARbulkhcadis

(c) Damage to the forcful reinforcement

B2 g AR

Fig. 2 Failure modes of the experimental cabin model
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Table 1 Structural deformation of the cabin model under inner explosion
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