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Numerical Investigation on Local Scour of Offshore Multi-pile Foundation
under Unidirectional Flow
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Abstract: Local scour around offshore wind turbine multi-piles foundation is numerically investigated under clear-water conditions. The
characteristics of the scour process, depth, and flow fields are shown to be significantly influenced by the pile gap ratio (G/D=2.0~5.0, G
and D are the gap distance between centers of the piles and diameter of the piles, respectively). Under different G/D, the scour hole
morphology is quite different. When G/D=2, the characteristic of multi-piles local scour is similar to the single pile. When G/D=3 the front
piles vortex shed and interact with each other, creating a streamwise vortex structure that significantly weakens the horseshoe vortex in
front of the rear piles and reduces the scouring rate. When G/D=4 and 5, the vortex shedding from the front pile impinges on the
upstream face of the rear pile, which significantly mobilizes the sand around the rear pile, and thus leads to a deeper scour hole. In
present paper, the vortex shedding patterns and their interaction with the sediment transport in different G/D cases are also discussed.
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Table 1 The final scour depth at points P1 to P8 of the multi-piles for all cases at t=150 h

T P1 P2 P3 P5 P6 P7 P8
G/D =2.0 13.38 13.60 12.89 13.61 13.24 14.09 11.85 12.31
G/D =3.0 4.14 451 4.36 4.23 4.20 3.95 3.18
G/D =4.0 9.69 10.26 9.79 10.23 11.62 9.86 11.04
G/D =5.0 7.58 7.14 6.41 9.06 9.06 8.00 7.72
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Table 2 The final scour depth at points P9 to P16 of the multi-piles for all cases at t=150 h

T4 P9 P10 P11 P13 P14 P15 P16
G/D =2.0 12.04 11.54 11.31 11.91 11.77 10.89 10.89 9.74
G/D =3.0 2.73 3.18 3.09 3.72 431 3.42 3.11
G/D =4.0 11.41 12.09 10.33 10.87 10.34 11.49 11.03 10.90
G/D =5.0 7.73 9.11 8.11 7.20 8.38 7.73 8.82
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(a) G/D=2

(b) G/D=3

(d) G/D=5

Tisie
0.020

0.015
0.010

0.005

0
Kl 14 (W L# 1K) GID=5 I, 1-4 ‘S HEBT sl ik
Fig.14 (Color online) Contours of turbulence kinetic energy at
G/D= 5 of points P1-P4

(b) G/ D=3

(d) G/D=5
P 15 (M _ERIE) TH GID "R FIHE A B e 4
Fig.15 (Color online) Vortex structures for different G/D cases
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