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Simulating breaking waves in Navier-Stokes models is computationally intensive, 

motivating researchers in the past and present, to develop efficient numerical methods. 

Generally, these methods are calibrated for specific cases since they are based on assumptions 

that do not consider the complete physics of breaking waves. We have developed a method 

of modelling 3D depth-limited breaking waves, based on our recent work proposing a unified 

2D depth-limited wave breaking model (Mohanlal et al.) in the boundary element method, 

fully non-linear potential model of Grilli et al. 2001; Harris et al. 2022.  The proposed wave 

breaking model consists of (1) a universal breaking onset criterion from Barthelemy et al. 2018 

and Derakhti et al. 2020, i.e., an evolving crest, whose ratio of horizontal particle velocity at 

the crest, 𝑢, to crest velocity, 𝑐, exceeding a critical value, 𝐵 = 𝑢 𝑐⁄ = 0.85, will always break; 

(2) the energy dissipation in breaking crests that is determined by a non-dimensional breaking 

strength parameter 𝑏 (defined such that wave energy dissipation rate per unit length of the 

breaking crest, 𝜀 = 𝑏𝜌𝑔−1𝑐5 ) following Mohanlal et al., which is then modeled as an 

absorbing pressure on the free surface; (3) a termination criterion based on 𝐵 to stop this 

dissipation. At the workshop, we will present the most recent results, including validation of 

the wave breaking model in comparison to the laboratory measurements of regular wave 

propagation over 3D submerged bar of Kamath et al. 2022. 
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