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Abstract 

This research investigates the effectiveness of three different types of 

permeable breakwaters experimentally (floating breakwaters, submerged 

breakwaters, and piled breakwaters), as often overestimated during the 

design process. Choosing the appropriate type of breakwater is one of the 

main concerns in the design of shore protection or energy dissipation 

measures. Several factors affect the selection of the breakwater’s type, such 

as the water depth at the site of the breakwater (y), the wave period (T), the 

wave height (H), soil conditions, and available material near the site. 

Different physical models have been tested under a various wave and water 

depth conditions to examine the efficiency of the three types of breakwaters 

with varying draught in floating models, crest freeboards in submerged 

models, and transverse spacing, arrangement, and geometry in piled models.  

The results show that the transmission coefficient, which is the most 

dominant factor in representing the effectiveness of breakwaters, decreases 

with increasing wave steepness and relative water depths for all types of 

breakwaters. Also, it decreases with increasing relative draught depth and 

relative breakwater width for floating breakwaters. It decreases with 

increasing relative crest freeboard and relative crest width for the submerged 

breakwaters. Finally, it decreases with increasing relative pile diameter, 

staggering piles, and using suspended breakwaters (adding horizontal strips 

suspended on the piles). 

 From studying the comparison between the three types, it was clear that 

floating breakwaters give much the same efficiency as submerged 

breakwaters, although more economically, especially if applicable in deep-

water depths or on poor foundations at the seafloor. Suspended breakwaters 
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provide good results when compared to closely spaced piles breakwaters. A 

general comparison was made between the three types regarding their 

efficiency in dissipating wave energy, their environmental impacts on 

marine life in the short and long terms, and their impacts on sediment 

transport and water quality and also compared to each other according to 

ease of installation, the effect of scouring, and the economic aspects. 
 

Keywords: Breakwaters, Floating Breakwater, Submerged breakwaters, 

Piles Breakwaters, Wave energy dissipation, Marine Structures, Shore 

Protection.  
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