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We report on developments with a three-dimensional numerical wave tank for wave-structure interaction. A fully
nonlinear potential flow approach is adopted and the resulting Laplace problems (one for the potential φ and one
for its time derivative φt) are transformed into Boundary Integral Equations (BIE) and solved with a High Order
Boundary Element Method (HOBEM). In particular, we present the algorithms regarding the implementation of
cubic B-splines into the numerical wave tank, enabling significantly higher-accuracy in describing physical phe-
nomena. Further, we show how the structure of the program is designed to integrate these developments with other
numerical aspects such as the fast multipole method; different physical conditions, such as various wavemakers;
and various options for improving solution stability. Calculations with steep regular waves impacting monopile
and gravity based foundation and monopile are compared with laboratory experiments will be presented.


