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In order to reasonably predict damage extents of naval ships under in—compartment explosion (INCEX) loads, two conditions
should be fulfilled in terms of accurate INCEX load generation and fracture estimation, This paper seeks to predict damage
extents of various naval ships by applying the CONWEP model to generate INCEX loads, combined with the Hosford—Coulomb
(HC) and localized necking (LN) fracture model, This study selected a naval ship with a 2,000—ton displacement, using associated
specifications collected from references, The CONWEP model that is embedded in a commercial finite element analysis software
ABAQUS/Explicit was used for INCEX load generation, The combined HC—LN model was used to simulate fracture initiation and
propagation, The permanent failures with some structural fractures occurred where at the locations closest to the explosion source
points in case of the near field explosions, while, some significant fractures were observed in way of the interfaces between
bulkheads and curtain plates under far field explosion, A large thickness difference would lead to those interface failures, It is
expected that the findings of this study enhances the vulnerability design of naval ships, enabling more accurate predictions of
damage extents under INCEX loads,
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Table 1 Coefficients for maximum incident pressure

)
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C96 |0.000768446974 Fig. 2 Constant failure strain model
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Fig. 6 INCEX locations (0.5m, 1.0m, 3.0m)
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Table 3 Selected design variables

Num Variable Value (mm)
@ Compartment width 14,000
® Compartment height 5,500
® Bulkhead thickness 6
® Curtain plate thickness 10
® Curtain plate height 300
® Stiffener flange length 125
® | oo °
Stiffener web length 125
© Stiffener web thickness 9
Stiffener spacing 740
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Table 4 Modeling information

Material AH36
Mesh size Approx. 100mma2
Elements Type S4R, S3R
93,989(S4R) /
Amount 819(S3R)
Distance from
L(zjgtq wall 0.5m, Tm, 3m
condition TNT mass 80kg, 165kg, 500kg
Boundary
condition
Fully fixed
Fig. 8 Damage of USS cole
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