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Abstract: [Purpose] To address the severe scouring challenges faced by offshore wind power
infrastructure, [Method] the scouring problem of the four-pile jacket foundation of offshore wind power
under the action of ocean currents through numerical simulation. Using FLOW-3D software is studied,
adopting the large eddy simulation (LES) turbulence model and the sediment transport model, the validity
of the numerical model was verified through comparisons with experimental results, the scouring process
of the four-pile jacket foundation under the action of a single steady flow is simulated. The development
and changes in the scour pit morphology around the foundation over time are analyzed, and the effects of
different flow velocities, incoming flow angles, and pile spacings on the scouring of the four-pile
foundation are studied. [Result] The results show that the group pile effect is central to the scouring
characteristics of four-pile jacket foundations. The incident flow angle alters the shielding interactions
among piles, leading to an asymmetric distribution of scour morphology. Pile spacing modulates the
intensity of interference between adjacent piles; as the spacing increases, the group pile effect gradually
weakens, and the scour pattern transitions from a unified, interconnected scour hole to relatively
independent local scour holes. The maximum scour depth is primarily governed by flow velocity and
exhibits only minor variation with changes in pile spacing. [Conclusion] The research findings provide a
reference for the scouring of four-pile jacket foundations in offshore wind farms.
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