(®)
2014 2016

Development of effective calculaton procedure for hull girder ultimate strength
under lateral loading and after damaged by collision

Yoshikawa, Takao
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i Hull girder ultimate strength of two types of bulk carriers are calculated
under the alternative loading condition which gives much effect of lateral loading. It was

confirmed that the hull girder untimate strength reduces 25 due to lateral loading when hogging
condition in which the bottom parts are in compression. The accuracy of FE calculations for ultimate
strength are confirmed by comparison to the experimental results for four points bending tesst of
box girder models. Moreover, the effect of uncertainties such as the amplitude of geometrical

initial imperfectiona and thicvkness reduction by corrosin on the hull girder ultimate strength are
investigated utilizing the techniques of Monte Calro Simulations.
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Fig. 1 Schematic Diagram of Initial Deflection.
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Tablel Calculation Cases.

Global Initial Lateral Object
Moment | Imperfection | Load Hold
Case_1 | Hogging ) )
- without without
Case_2 | Sagging
Case_3 | Hogging ) )
with without
Case_4 | Sagging
Case_5 | Hogging Empty Hold
without with
Case_6 | Sagging Cargo Hold
Case_7 | Hogging ) ) Empty Hold
with with
Case_8 | Sagging Cargo Hold
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Fig. 2 Relation between Vertical Bending

Moment and Curvature.

Table 2 Hull Girder Ultimate Strength [GNem]
| FEA
Initial iofy
il imperfecto without with uLsT
Lateral Load
2 without 6.73 6.55
8 - 6.75
£ with 5.07 4.98
2 without -5.78 -4.18
5 _ -5.12
g with -5.85 -4.29
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Fig. 4 Relationship between average stress and
average strain (plate thickness; t, =22 mm).
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Fig.5 Relationships between stress and strain of
stiffener A (Without residua stress)
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Fig.6 Relationships between correction factors
and normalized residual deformation
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Fig.7 The relationship between fracture strain and
stress tri-axiality (MS)
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Fig.8 The relationship between fracture strain and
stress tri-axiality (For three materials)
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Fig.10 Load- displacement curve of stiffened
plate structure
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