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CONCLUSIONS 

In the present research, more than 320 numerical models were tested to investigate wave run-up on breakwaters covered by 
antifer armour units. Main variables were tested, they were as follows: antifer unit arrangement, breakwater slope, wave height 
and wave period. Results demonstrated better accuracy from using accurate geometry of a breakwater and application of the 
numerical method based on VOF algorithm e.g Flow3D, compared to numerical codes with coarseness coefficient and equi-
valent permeability. 
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The difference between the physical model and the numerical model is appreciable only when the relative wave height 
(incident wave height, H , divided by still water depth, h ) is larger than 0.2, however the numerical results are still close to 
the experimental results. This can be attributed to severe turbulence of flow and interference of a flow regime. Results indicated 
that the wave run-up was significantly reduced by reducing the period encountered by waves, by increasing slope of the struc-
ture and decreasing wave height. It was concluded that changing the placement pattern from the regular to the double pyramid 
pattern reduced wave run-up by about 30%. 
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