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A study on the strength of ship structures under the effect of complicated
loading such as bi-axial load or whipping load

Kawamura, Yasumi

11,500,000

FEM

FEM

Because of recent enlargement of containerships, the effect of complicated
load, such as bi-axial compression of double bottom structure or whipping load in the hull girder
bending moment, have becomes important problems. Firstly in this study, stiffened plates under
biaxial compression are analyzed by FEM, and a new formula to estimate ultimate strength of
stiffened plates considering biaxial compression is developed. Moreover, the method to estimate
ultimate strength of hull girder considering the biaxial compression of ship bottom is proposed
based on the new formula. Secondly, analysis of hull girder ultimate strength of a mid-ship
structure of a container ship is performed by using FEM when the dynamic load like whipping are
aﬁplied. The effect of duration of applied dynamic load to the collapse behavior is investigated.
The effect of material model to the ultimate strength, and residual strength after the damage by the

dynamic loading is also investigated in this study.
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Table 1 FEM
b rate 3o T voz | vos | vio | CSR
[MPa] 10mm | 225.6 | 206.4 | 2195 | 173.7 | 183.6
CSR 15mm | 2595 | 269.4 | 2443 | 1746 | 225.9
20mm | 321.1 | 308.8 | 2643 | 183.1 | 261.1
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Table 2 FEM MPa
YO[GNm] Y0.5[GNm] (YO-Y0.5)/Y0
FEM 3.73 353 5.4%
Smith method 3.78 359 5.0%
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