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Motivation
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Assumed Damage (AD) Simulated Damage (SD) Real Damage
(e.g. Hussein&Soares, 2009) (estimated by (Baltic carrier, 2001)

collision analysis)
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FEA O O Present
SA

(Simplified O O —
Analysis)

AD: Assumed Damage (side shell damage only)
SD: Simulated Damage (estimated by collision analysis)
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JEMRFZBREZRIEZ (Nonlinear FEM)
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2 EXBEfEAT (BT — BRRMRAT)

Damage Estimation

Assumed Damage (AD)
(only outer shell damaged)

Present

15t step

Simulated Damage
estimated by Collision
Analysis

Residual stress/@deformation
are taken 1mto adcount

Ultimate Strength Analysis

Intact Condition
(FEA/ Simplificd) |

Comparison

v 7nd step

Damaged Condition
(FEA / Simplified)
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Flow chart of 2-step analysis 74

= 1 - ) NMRI
(collision analysis - collapse analysis)
input data / input data
for collision > for collapse
2ships / 1ship
l des d '
collision _ hodes data > Nodes replaced
analysis (residual deformation)
A 4
clements data / | failure elements
output data (insufficient data) / excluded
dynain / v
stress data / Residual stress
1st step (residual stress) / adied
collapse
analysis
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2nd step
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LS-DYNA ver.971-R421, Double, SMP
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MARS2000 FEA (C35a)
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BEETI/IL (Assumed Damage) oy
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Assumed Damage model (AD) FE-model

(Hussein&Soares, 2009) with Assumed Damage (n=1)
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Analysis condition (ship-ship callision)
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Damage estimated by ship-ship collision **
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SA: Simplified Analysis
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