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Flow chart of the present analysis

・・Structural analysisStructural analysis
　　Finite element method（NASTRAN）　　
・・WaterWater--wave analysiswave analysis
　　　　Hybrid finite/infinite element method

of domain decomposition type

・・Structure water wave interaction analysisStructure water wave interaction analysis
　　　　Modal analysis

3D hydroelastic response analysis 
for detail design 

New FE formulation for large-scale water 
wave analysis and fast algorithms

１　１　Social & economical backgroundSocial & economical background

２　２　Conception of VLFSConception of VLFS

33　　Difficulties in VLFSDifficulties in VLFS

４　４　Structure water wave interactionsStructure water wave interactions

Validation & verification of various 
structural models to VLFS

Requirement:Versatile design by analysis 
tools based on large-scale hydroelastic
simulation to realistic VLFS in protected sea

Shallow draft VLFS in protected water area

Limitation to experimental facilities & models

Few experiences in VLFS design & construction

Large-scale modal structure-water wave 
interactions analysis on EWS/PC
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33DD–– modelmodel
Arrangement of a 1200m VLFS
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Bird-eye view of  displacement amplitude
[ wave period 7.0s (λ/L=0.06) , incident angle β=0°]
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　８　　８　 Elastic Elastic respresp.. of 3Dof 3D structure modelstructure model

　７　　７　Elastic response of PhaseElastic response of Phase--II modelII model

６　６　Innovation onInnovation on structural analysisstructural analysis

Structure models of VLFSStructure models of VLFS

33D structureD structure
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small block: finite element
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(hybrid prism element)

whole domain:
outer infinite domain

+ inner domain w/ F.S.
+ inner domain  below

VLFS

５　５　Innovation on water wave analysisInnovation on water wave analysis

Tokyo Bay model：
583,200 d.o.f. 21,960 d.o.f.[ Domain（5400m×2400m） ]

Before after

Condensation by hierarchical FEMCondensation by hierarchical FEM

BEMBEM--like FEM(hybrid prism element+Domain like FEM(hybrid prism element+Domain DecompDecomp.).) ((orthotropic orthotropic plate approximation)plate approximation)

（（12001200m VLFSm VLFS ））
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（（11000000mm××60~1260~120m0m××3m/1m3m/1m））


