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Numerical model

• In house aero-hydro-elastic 
code OxDyn

• Mainly made up of 1D elements

• Iwan model for the Foundation 
to capture damping accurately



                                                                                                                             

Turbine

• DTU 10 MW turbine

• Metocean parameters based 
roughly on North Sea



                                                                                                                             

Wave groups



                                                                                                                             

Design calcs



                                                                                                                             

Design calcs



                                                                                                                             

Internal and external forces



                                                                                                                             

Steel utilisation



                                                                                                                             

Geotechnical response



                                                                                                                             

Caveats

• Results presented here are very sensitive to exact design and conditions chosen (e.g. water 
depth/natural frequency/damping ratio)

• Larger turbines (e.g. 15 MW) will have larger wind loads so wave loading is less important 
and so less of a difference in impact on design



                                                                                                                             

Conclusions

• The impact on design of using more sophisticated wave models is very complex!

• In some instances non-linear loading can produce significant differences

• Not clear whether analytical or experimental (Stokes-GP) gives more severe loads (case 
specific)
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