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Structural Damage and Residual Strength of Ships
in Grounding with a Forward Speed
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Abstract

In this paper, the mechanics of ships in grounding with a forward speed is analyzed.
A raking damage estimate model in grounding of ships is proposed. The accuracy and
applicability of the model are verified by a comparison of experimental results. The
progressive collapse analysis of damaged hull sections under vertical bending moments
is described by using the ALPS/ISUM computer code. The procedure is applied to
grounding simulation of a double hull tanker with a transverseless system.,
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Table 1 Raking length with variation of
grounding scenarios
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15 99.63 61.70
5 23.11 15.49
60 deg. 10 56.38 35.09
15 87.23 53.49
5 17.74 11.43
90 deg. 10 41.72 25.34
15 63.62 39.67
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Table 2 Deéign/ultimate bending moment and safety evaluation results

. MpXx10° Z Z M, x10° M, X 10°
Scenario LC. (ton-m) (m%) (m%) (tc;n-m) (ton-m) fs
Hog 6.798 9.746 1.434
Intact 16.451 34.352 45,073
Sag -6.827 ~9.449 1.384
Hog 5.455 7.946 1.457
Ground. I 12.984 31.248 28.701
Sag -5.329 -8.143 1.528
Hog 5.455 6.485 1.189
Ground. Il 11.593 30.147 23.839
Sag -5.329 7672 1.440
Fig. 140l ZAAAelo] digt ALPS/ISUM =2dd
g Axs Jella glel S opddure o)FA ‘2 intoct
728 7R gom, Al T4 SR | = Srounding 1

o) HEe 55% Welol A MAW 2 HAAT
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A o))l WARE 48 YuThn AR,

Fig. 14 ALPS/ISUM modelling of the
intact hull
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Fig.15 Vertical bending moment-curvature
curves of the hull with variation of
the damage scenarios
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