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A Method for Estimating Collapse Strength and Reliability of VeryLong
Box-type Floating Platforms under Extreme Wave Loads

By Shinji KATSURA (Member), Hiroo OKADA (Member)
Koji MASAOKA (Member) and Takashi TSUBOGO (Member)

This paper deals with a method for estimating collapsing behavior and reliability of very long
box-type floating platforms (VLFP) under extreme wave loads. First, a simplified estimation method
is presented for collapsing behavior of VLFP by using hexahedral element models. The dominant
limit state modes are obtained from a previously developed system combined with finite element
method and plastic node method using hexahedral element models. Next, a simplified estimation
method is shortly introduced for the dynamic response of the structure in irregular waves. Finally,
the features of the collapsing behavior and reliability level are investigated by a numerical example
applied to a 5,000m-class VLFP under trial design. Effects of combined bending moment, shearing
force and lateral pressure on dominant collapse modes and reliability levels are also investigated.
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Fig. 1 Very long floating platform on the sea.
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Table 1 Numerical data for a 5,000m-class VLFP.

Principal dimensions L x B x D x d
5,000m x 1,000m x 5m x 2m
Spring constant of buoyancy k. 0.98 x 10" N/m®

Bending rigidity EI 0.420 x 10'* Nm?

Section modulus Z 0.100 x 10° m®
Linear density o4 0.100 x 10"  kg/m
W o 3.13 rad/s
k., 0.220 x 107" 1/m
Panel thickness ¢ 12.5 mm
Young's modulus E 210 GPa
Yield stress mean value 280 MPa

) COV. 0.07
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Fig. 2 Unit structure of a VLFP under trial de-
sign.
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Fig. 3 Hexahedral element model of unit struc-
ture.
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Fig. 4 Relation between expected values and
standard deviations of extreme responses
and significant wave height.
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Fig. 5 Dominant failure modes for the case of
plate thickness ¢t = 12.5mm.
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Fig. 6 Dominant failure modes for the case of
plate thickness t = 15mm.



1.E+00
1.E-01
1.E-02
1.E-03
1.E-04
1.E-05
1.E-06
1.E-07
1.E-08
1.E-09
1.E-10
1.LE-11

Fig. 7

2.0

1.LE+00
1.E-01
1.E-02
1.E-03
1.E-04
1.E-05
1.E-06
1.E-07
1.E-08
1.E-09
1.LE-10
1.E-11

Fig. 8

Significant wave height (m)

~———Pure bending

- - @~ - Pure bending (perforated part)
~—— Simple shear

— &— -Simple shear (parforated part)
= Combined loads

— ®- —Combined loads (perforated part)

Reliability analysis results for a VLFP
under trial design (¢t = 12.5mm).
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Reliability analysis results for a VLFP
(t = 12.5mm) considering water pressure.
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Fig. 9 Effect of water pressure on reliability
analysis results (¢t = 12.5mm).
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Fig. 11 Reliability analysis results for a VLFP
under trial design (t = 15.0mm).
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