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Abstract

A design-oriented method for analysis of the structural damage due to ship collisions is
developed by using the idealized structural unit method(ISUM). The method takes into ac-
count yielding, crushing, rupture, the coupling effects between local and global failure of the
structure, the influence of strain-rate sensitivity and the gap/contact conditions. The
method is verified by a comparison of experimetal and numerical results obtained from test
models of double-skin plated sructures in collision/grounding situations with the present so-
lutions. As an illustrative example, the method has been used for analyses of a side collision
of a double-hull tanker. Several factors affecting ship collision response, namely the collision
speed and the scantlings/arrangements of strength members, are discussed.
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(b) Amdahl’s model
Fig, § Structural modelling and deformed shape at the final
increment loading step
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Table 2 Principal dimension and loading conditions of
the striking and struck ships

ship | Type | dwt | Lim) | B | Dim) | dlm)] Load

WH7) P. T. Pedersen

Table 3 Details of case study
Case | By to ¢ t ty W,
No. | (mm) | (mm) | (mm)| (mm)| (mm)| (ton)

Striking | Container | 40,000 | 211.5 | 32.2 | 21.0 | 17.0 | Partial

Struck Tanker | 290,000{ 317.0| 580 | 320 | 21.0( Full
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Fig. 7 Midship section design of the struck  double-hull VLCC

A= 7t7 315 MPa® 411 MPaoltt. 2.1&¢]
()3l A A gutel Zo] RFA7} F3) gFe 2
F2RYY A3oe g2 g5 FAL A7z
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Hohe o] BFolr}. dAe 7 Ty nAHY F
ZEA 9 gA At HAEL A 5%E Helm U
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74 @k,

Fig.8el 7124 tlgt 7254d& HojF 3 gith
PHY7EY Fle] 2L Mo st Ut
FE27)dE FAAFY BREO Haxpxe BE
3t YA, FEAMQ AFRI} A wat S
o= s A6 det MEAo, ddr, M2
Wejde ISUM A8 et ax mdglsigon]
ot FEREIY AEgiene dANed Bgh
24 mdyganl. ZHol &) A taEAAT

1 40 0.0 0.0 0.0 00 | 10344
2 4.0 0.0 09 0.0 0.0 | 10344
B 40 0.0 00 0.0 0.0 | 10344
4 2.0 0.0 0.0 0.0 00 | 9084
5 3.0 0.0 0.0 0.0 00 | 97114
6 5.0 0.0 0.0 0.0 0.0 | 10974
7
8
9

40 | 50 0.0 0.0 00 | 9141
4.0 | +50 0.0 0.0 0.0 | 1094.7
40 | +100 0.0 0.0 0.0 | 1155.0
10 4.0 00 1 50 0.0 00 | 9141

1 4.0 0.0 | 50 0.0 0.0 | 10947
12 4.0 0.0 | +100 0.0 00 | 11550

13 40 0.0 00 1 50 | -50 | 9427

14 4.0 0.0 00 | +50 | +50 | 11261

15 | 40| 00| 00 |+100 |+100 | 12178

Note: 1) V=6.45m/s, 2) V=129 m/s
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8 Structural modelling of side structure  of the struck
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