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ABSTRACT

With the expanding utilization of marine resources and the growing volume of maritime
transportation, floating breakwaters have gained significant attention as efficient
alternatives to conventional fixed structures, due to advantages such as mobility,
reduced construction and installation costs, and minimized environmental impacts.
Hydrodynamic modeling of these structures is typically conducted in both two-
dimensional and three-dimensional frameworks. While two-dimensional models offer
faster computations but are limited in applicability, three-dimensional models-despite
their higher computational demand-enable a more comprehensive and accurate
assessment of complex wave—structure interactions. In this study, a three-dimensional
hydrodynamic model was developed to compare the performance of floating
breakwaters with F-shaped and rectangular cross-sections under a range of geometric
and hydrodynamic conditions. Simulations were performed in both frequency and time
domains, focusing on key parameters including draft depth, structure length, and wave
frequency. Fundamental hydrodynamic coefficients, namely added mass and radiation
damping, were computed, and their influence on the response amplitude operator
(RAQO) was examined. The findings reveal that the F-shaped configuration, within
specific frequency ranges—particularly for heave and pitch motions—demonstrates
superior capability in reducing motion amplitudes and dissipating wave energy,
whereas the rectangular configuration delivers more stable and uniform performance
over a broader spectrum of wave conditions. Parametric analyses further highlight that
cross-sectional geometry not only governs hydrodynamic efficiency but also shapes
environmental impacts related to flow patterns and sediment transport. These results
provide actionable insights for the design and optimization of high-performance,
environmentally sustainable floating breakwaters.
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1- multi-pontoon systems
2- inviscid
3- irrotational
4- incompressible flow
5- Boundary Element Method — BEM
6- Time Domain
7-Frequency Domain
8-Rigid Body
9- F-type floating breakwater
10-Sea Grid Size Factor
11-Flow Model
12-No- Flux
13-Radiation boundary condition
14- Response Amplitude Operator (RAQO)
15-Mooring System
16-Flange Width
17-Physical Validation Model
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