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Fig. 1 Transverse section of the structure and the FEM model (unit: mm)
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Fig. 2 Sketch of Euler region(units: mm)
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Table 1 Material parameters for the structure

R oo /MPa MEE /=4 E/GPa  E,/MPa) p/(kg+*m *) e BN AR D/s7! n
3 S 4N 235 0.3 210 250 7800 0.28 40. 4 5
KGN 490 0.3 210 1305 7800 0.28 0.0006 50. 8
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Fig. 3 Pressure on isolate bulkhead (300 ¢ TNT)
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Fig. 4 Variation history of pressures on the mid transverse section of the void cabin (300 g TNT)

Pl =1
=8
194 2 3
==
(5]
-
Py
e
- =
s 8
Petal . e g
I
~ s
Detonation AN E
point Y S
-
Plsss
352.2
Bubble =

250 B 250 N 250 )
[ | |
P, P1°
Zone B:
Mach reflection
- ,BZ.\ ~ -
/ A
Zone A:\
.P8 I.)ﬂ {)5 / 3¢ Normal |
\ reflection |
\ /
\ v
R T
5 MK A BE 2K A2 1 M RD I A TR (B mm)

Fig. 5 Pressure-measuring point arrangement on isolate bulkhead (unit: mm)
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Fig. 6 Variation of measuring points on isolate bulkhead
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Table 2 Theoretical value and simulation value of the initial shock wave intensity

TNT 24/ i,/ (Pa-+s)

Z
g P, EEME P, MOPRME P AENBMHE P AHEME Py AR PAITEA(E
100 1455.96 1625.48 1959. 00 2082.93 1588. 32 1762. 26
150 1907. 85 1875. 32 2567.02 2603. 77 2081. 29 1889. 21
200 2311. 20 2288.91 3109.72 3059. 32 2521. 30 2487.93
250 2681.91 2748.75 3608.51 3498.17 2925.72 3074. 00
300 3028.52 3153.06 4074. 89 3556.57 3303. 84 3503. 23
350 3356.31 3183.65 4515. 93 4381.88 3661.43 3696. 69
400 3668. 80 3453.72 4936. 37 4759. 65 4002. 32 4008. 74
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Table 3 Average quasi-static pressure on measuring points at 5 ms

TNT 2G4t/ p/MPa

g P, P, P, P, P, P, P P, ».

100 0.459  0.242  0.227  0.271  0.316  0.329  0.422  0.322  0.323
150 0.478  0.265  0.305  0.402  0.502  0.575  0.461  0.598 0,448
200 0.574  0.428  0.414  0.473  0.287  0.677  0.827  0.661  0.543
250 0.625  0.505  0.406  0.401  0.598  0.686  0.677  0.667  0.571
300 0.799  0.434  0.439  0.490  0.689  0.776  0.658  0.728  0.627
350 0.768  0.493  0.603  0.705  0.885  0.851  0.706  0.840 0,731
400 0.867  0.605  0.560  0.612  0.834  0.891  0.930  0.911  0.776
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R R I . A P PR T 8 K R R ™ i O AR, L ORIl A 48 3RS 1 RS T R
FIARE PR 1Y p. (AT BLAE I 45 KRR HE RS SR po MR AR,
p.=PAy—1) (m./V) 23e (6)
b A R FRAE AR KR R KE RLBE R Y L L B 0. 475 8 B IE R B RAE A K AR I BE
AV EERT LB R 0.5 B y=1.4;V AR A A S AL A SCH 0. 166 m? ;e S % 24 LU A g, L
4.765 k] /kgsm. HEELH TNT Hit, AXHE5HAER LB WA 8,
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Analysis of the damage load of the underwater contact explosion
on multi-layered defend cabins

Chen Pengyu, Hou Hailiang, Wu Linjie, Zhu Xi
(Department o f Naval Architecture Engineering » Nawval University
of Engineering , Wuhan 430033, Hubei, China)

Abstract; To improve the design of the underwater multi-layered protective bulkhead structure, we
carried out several simulations to investigate the characteristics of the damaging load on the void cabin
with a multi-layered protective bulkhead subjected to underwater contact explosion. We adopted a
typical three-tank structure model for our examination of the characteristics, conducted their analysis
using the Dytran software, obtained a simplified model of the load, and derived by fitting the calcula-
tion formula of the quasi-static pressure of the load in the smooth pulse stage in the void cabin. The
results from the calculation show that the damaging load in the void cabin can be characterized as two
stages on a time scale, i. e. the air expansion diffusion stage and the smooth pulse stage, and as two
areas in spatial distribution, i. e. the normal reflection area and the Mach reflection area. The loads on
the normal reflection area are the initial shock-wave load followed by the quasi-static gas pressure and
those on the Mach reflection area are mainly quasi-static gas pressure.
Keywords: underwater contact explosion; explosion load; quasi-static pressure; characteristics of
damaging load
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