The Society of Naval Architects of Japan

AATE AN 31 2 BRI AR E Y
fns OB T BR 3 2098 (55 1 %R)

— L B b —

AR =R L O IR
F OB B B O ek A AN HI =Rl

Study on a Structural Response Analysis Method for Very Large
Floating Structures in Regular Waves (First Report)
One step Analysis Method—

by Hideyuki Seto, Member, The National Defense Academy
Shoji Kawakado, Member, PAL Corporation
Mayumi Ochi, Member, Takasago R & D Center, Mitsubishi Heavy Industries, Ltd.
Makoto Ohta, Member, Nagasaki R & D Center, Mitsubishi Heavy Industries, Ltd.

Summary

The detailed design of Very Large Floating Structures (VI.FSs) necessitates the structural response
analysis of the complicated hull structure with three-dimensional models. Some two-step algorithms
have been proposed, composed of the first-step classical Ritz’s approach based on the free free beam
function expansions for the dynamic response analysis of the equivalent clastic rectangular plates and
the second step finite element one for the detailed three- dimensional structural analysis based on the
first-step output. However, they are rather intuitive. Scarce attention has been paid to their rationali-
zation.

This paper deals with a one step approach for the structural response of VLFSs in waves, as an early
stage of an alternative rational multi step approach. As an analysis tool, the general purpose
computer program previously developed for three dimensional hydroelastic response of VLFSs in
regular waves has been adopted, where NASTRAN for structural analyses is incorporated with the
domain decomposition type hybrid finite/infinite element method for water wave analysis and the
modal analysis for structure water wave interactions.

Test calculations for a full three dimensional finite element structural model of a 1200 m box like
VLFS, composed of a deck, a bottom, side shells and bulkheads, have been conducted successfully and
this has proved the applicability of the program to the structural response analysis. Comparative study
for an orthotropic plate model and a sandwich grillage model has been conducted. Then, the sandwich
grillage model, when appropriately adjusted, has shown to give a good approximation to the corre-
sponding three dimensional model.

The results of these one-step analyses are also useful to validate the two step ones.
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Fig.6 Comparison among vertical displacement ampli-
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