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Abstract 

Ensuring stability in numerical simulations is vital if they are to be used in quantifying highly 
nonlinear wave loads on marine structures. Building on a fast potential flow solver developed at 
DTU, the work presented here demonstrates the capability of a technique for treating violent wave-
structure interaction in a time-invariant computational domain. Wave generation by a moving 
boundary is simulated for both a plunger-type and piston-type wave generator, with applications for 
the generation of stable, regular waves in laboratory settings. The central problem is the treatment 
of points at the intersection between the structure and the free surface, ensuring stable behaviour 
as the structure moves through the computational grid. 

The technique presented here ensures stability up to approximately 90% of the theoretical 
breaking wave limit by implementing a semi-Lagrangian body-free-surface intersection point that 
follows both the free surface and body surface at all times, as well as modifying the WENO 
scheme at the structure-free surface intersection and adjusting the Runge-Kutta method whenever 
”new” computational points appear.  

 

The figures show the various components 
 that are needed in order to update the  
intersection point position, ensuring that 
it follows the body tangential direction.  

 

 

 

 


