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wave penetration into the harbour. To model wave processes for the design, a high-resolution numerical wave 
model was required to resolve nearshore transformation, refraction, diffraction, and reflection off the structure. 
The fully non
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where additional calibration and testing was 
undertaken. Full scale design scenarios were 
simulated using the GPU model with a 6GB NVIDIA 
GeForce GTX 1060.  
 
3.3 Data processing 
Funwave-TVD model outputs include timeseries of 
the surface signal measured at wave gauge 
locations across the domain, and grid output of 
wave height, mean water level, max water level and 
velocity. Wave gauge outputs were used to 
calculate Hs (significant wave height) and H10 (10% 
exceeded wave height) using the zero-
downcrossing method where a 0.04 Hz bandpass 
filter was used to separate infragravity waves and 
sea-swell frequency waves.  
 
3.4 Design conditions 
Three primary design scenarios were used for 
calculating armour size. Toe armour size was 
calculated for the LAT (lowest astronomical tide) 
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