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Summary :

In the country where the population concentrates in the metropolis
with the narrow land, development of the ocean space is necessary.

Recently, mega—float offshore structure is studied as one of the
effective utilization of the ocean space. And very large floating
structure are now being considered for various applications such as
floating airports, offshore cities and so on.

This very large structure is relatively flexible compared with real
floating structures like large ships. when we estimate dynamic
responses of these structures in waves, the elastic deformation is
important, because vertical dimension is small compared with
horizontal. And it is necessary to examine the effect of ocean wave
external force received from the natural environment.

In this study, the mat-type large floating structure is made to be
analytical model.

And the analysis of the dynamic response as it receives regular
wave 1s studied.

The finite element method is used in the analysis of structure part
of this model. And the analysis is carried out using the boundary
element method in the fluid part.

In order to know the characteristics of the dynamic response of the
large floating structures, effects of wavelength, bending rigidity of the
structure, water depth, and wave direction on dynamic response of
the floating structure are studied by use of numerical calculation.
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Background of this Study

< Problem >

1. Resources and Space in the Land ——> Limitation of Ultilization
Danger of Depletion
2. The Land --> Small, Population Increase, Shortage in the lot,
High Cosl, Pollution of Atmosphere, .. and so on
3. Reclamation of Sea --> High Cost of Construction,
Very Long Construction Period,
Limitation of Water Depth
Destruction of Marine Ecosystem,

.. .and so on

< Method of Solution >

1. Utilization of Ocean Space

2. Utilization of Very Large Floating Offshore Structures
( Mega-Float )
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Future Application of Mega—Float

< Disposal Facility of Waste and Sewage >
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< Marine Distribution Center >

< Marine Stockpiling Base >
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L Purpose of this Study

1. Grasp of Dynamic Response Characteristics of
Mega-Float by the Wave

2. Grasp of Dynamic Response Characteristics of
Mega-Float by the Wave Length
by Water Depth
by Rigidity of Mega—Float
by Wave Direction
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Theory of Response Analysis

Analysis of Structure Part Analysis of Flud Part
———> —-———2

Finite Element Method Boundary Element Method
(FEM) (BEM)

Response Analysis
>
Coupled Motion Equation
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Model of Mega-Float for Analysis

Dimension Maodel A
Bregdth (5 8
Water depth (h) g im}

Flexural rigidity (E1}

4. §0E+10 N2}

Dergity of sea water {2 1.025E+03 (ke m3l
Gravity accelsration (g 281 (m/s2)
Posson's ratio () 03
Thikness of plate (& 2 {m)
Dersity of plate (phb) 2563E+02 (kef/ms )
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Result of Response Analysis
By Wave Length

Change of Response
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Result of Response Analysis

By Water Depth

Change of Response
by Water Depth .
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W)

Displacement & Amplitude

Result of Response Analysis
By Rigidity of Mega—Float

Change of Response by
Bigidity of HegsFicst
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Result of Response Analysis
By Wave Direction
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Conclusion

1. Dynamic Response Analysis of Mega-Float
—~--> Using FEM and BEM

2. Response Characteristics of Mega—Float by Various Factor
@D Effect of Response by the Wave Length
Length of Wave > Length of Structure
——> About the Same Response

@ Effect of Response by the Water Depth is little

@ Effect of Response by the Rigidity of Mega—Float
Increases the Rigidity of Mega—Float
——> Elastic Response Characteristics

@ Effect of Response by the Wave Direction
--> Bending Response, Various Changes of Response
Largest Point of Response Changes
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