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Analysis of Scour Phenomenon around Offshore Wind Foundation
using Flow-3D Model
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Abstract Various types of alternative energy sources to petroleum are being developed both domestically and
internationally as clean energy that does not emit greenhouse gases. In particular, offshore wind power has been
studied because the wind resources are relatively limitless and the wind power is relatively smaller than onshore. In
this study, to analyze the scour phenomenon around offshore wind foundations, mono pile and tripod pile foundations
were simulated using a FLOW-3D model. The scour phenomenon was evaluated for mono piles: one is a pile with
a 5 m diameter and d=1.69 m and the other is a pile with a 5 m diameter. Numerical analysis showed that in the
latter, the falling-flow increased and the maximum scour depth occurred more than 1.7 times. For a tripod pile
foundation, the measured velocity and the maximum wave condition were applied to the upstream boundary condition,
respectively, and the scour phenomenon was evaluated. When the maximum wave condition was applied, the
maximum scour depth occurred more than about 1.3 times. When the LES model was applied, the scour depth reached
equilibrium, whereas the numerical results of the RNG model show that the scour phenomenon occurred in the entire
boundary area and the scour depth did not reach equilibrium. To evaluate the scour phenomenon around offshore wind
foundations, it is reasonable to apply the wave condition and the LES turbulence model to numerical model

applications.

Keywords : Flow-3D, LES model, Mono pile, Offshore wind foundation, RNG k—e¢ model, Scour phenomenon,
Tripod pile
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(b) Mono pile
Fig. 2. Shape of Pile

(b) Tripod pile
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(@) Case 1 (D=5m&d =169 m) (b) Case 2 (D =5 m)

Fig. 4. Scour around Monopile
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Fig. 5. Velocity Development around Monopile

(a) Case 3 (b) Case 4
Fig. 6. Flow Phenomenon and Scour around Tripod Pile Foundation
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(a) Case 4 (b) Case 5

Fig. 7. Scour according to Turbulence Models(RNG k—e & LES Model)
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