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Analysis of Collision Damaged Ship’s Residual Strength Based on
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Abstract: As the requirement that actual project needs analyzing ship structural strength, we found that
it is so necessary to do fast assessment for naval vessel structural properties. So based on numerical sim-
ulations by multiple kinds of computer aided softwares, we probed into the method of fast assessment and
established a preliminary framework with the combination of a variety of CAE software. Ship collision
damage analysis in this paper, for example, demonstrated the feasibility of this fast assessment system,
which could sync quickly analyze all kinds of collision damage and corresponding damaged structural
residual strength. All reflect the advantages of numerical simulation method, which based on fast assess-
ment of structure, in the field of damaged ship’s residual strength evaluation.
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Fig.1 Fast evaluation system of naval vessel structure
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Fig.2 Numerical simulation process of collision

damaged ship residual strength
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Fig.3 Global FEM model of the target ship
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Fig.4 Model of collision and mass points of surrounding water
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Fig.5 Steel real stress—strain relationship
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Tab.1 Cases of collision simulation
T B /s T ARE(C) FRLEI ) /s
1 5.14 90 0.84
2 2.57 90 1.21
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Fig.5 Damage result and damaged midship model of case 1
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Fig.7 Analysis model of midship in ABAQUS
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Fig.8 Ultimate bending deformation of

intact analysis model in sagging
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Fig.9 Target ship damaged model in collision
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of damaged analysis model
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Tab.2 Ultimate strength of analysis section

3BT E AR PR (10° N-m)

TERE A TH1 T2
Hhaf -1983.45 -634.68 -676.05
Rt 2083.68 1728.36 1565.52
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Tab.3 Residual strength of damaged ship

TR TH 1 TH 2
I 032 0.34
Rk 0.83 0.75
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