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ABSTRACT 

Evaluating the pore pressure distribution in a rubble mound breakwater is essential, due to its direct influence 

on the structure's stability and hydraulic performance. Nevertheless, the current breakwater design methods do 

not always consider the pressure field inside the structure body and the lack of experimental data on wave-

induced pressures, especially, in depth-limited 

conditions, leaves significant knowledge gaps. This 

study investigates the pore pressure distribution inside 

the structure under depth-limited water conditions, 

using the strategy of Irías Mata et al. (2023) on wave 

overtopping, to provide a dataset in terms of internal 

pressures of the breakwater. A numerical approach 

was adopted, implementing Computational Fluid 

Dynamics through OpenFOAM for wave simulation in 

a 2D channel, as shown in Figure 1. The methodology 

combines wave and pressure data acquired from a 

recent experimental campaign conducted by 

Scaravaglione et al. (2024) to calibrate and validate the 

numerical model and investigate the internal pressure fields under a wider range of wave boundary conditions 

and structure geometries. The results involve the development of new empirical formulation for the prediction 

of internal pressure in different structure and foreshore configurations, providing key insights during the design 

phase of rubble mound breakwaters and enhancing their hydraulic stability.  
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Figure 1: Numerical set-up in OpenFOAM 

framework. 

 


