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Numerical Analysis of the Scour Protection Mechanism for the Support Structure
of the Offshore Wind Turbine
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Abstract

In the present study, the three-dimensional numerical model for the scour of the support structure
of the offshore wind turbine (OWT) is developed using the code of Splash3D. The support structure of
the OWT s installed on the moving seabed and the discontinuous bi-viscous rheological model
(DBRM) is implemented to describe the behavior of the moving seabed. Both of the jacket-type and
monopile support structure are investigated, and the flow variation upstream and downstream of the
solid substructure with/without the protection mechanism against the scour is studied. Results showed
that larger disturbed area and severer height variation were observed when using the protection
mechanism with diameter of 12 m and height of 2 m. The upstream scour is effectively reduced using
the protection mechanism, but its effect is minor for the downstream scour. This may due to the
complicated and severer flow behavior in the downstream region. In the future, more effective
protection mechanism could be proposed by using the developed numerical model to investigate
parameters of the protection mechanism such as height, diameter, shape and porosity. Besides, the
employed parameters of the DBRM were obtained by the numerical experimental conducted in the
present study, not from the measurement at the designated wind farm. As long as the data from the
demo wind farm is available, the site-specific evaluation could be conducted, and more practical
suggestion could be proposed for the scour protection mechanism of the support structure of the OWT.
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