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Experimental Research on Scour Protection Range and Protection Effect of Large

Diameter Monopile Foundation
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Abstract: [Introduction] Under the wave-current combinations during the service period of offshore wind turbine, local scour inevitably
occurs around pile foundation, which threatens the overall stability and safety of offshore wind turbine. [Method] In this paper, the
normal physical model test at a scale of 1 : 30 was carried out for the wind power foundation with a diameter of 8.0 m to study the scour
depth, sand cover, solidified soil protection range, and protection effect. [Result] The results show that due to the good hydrodynamic
conditions considered in this test, the maximum scour depth is 0.133 cm. In this case, the 1 cm-thick sand cover with a splicing size of
1.0 mx1.0 m can meet the stability requirements. When solidified soil is adopted for protection, the protection range shall not be less than
5 times the pile diameter, and block stones shall be laid at the edge of solidified soil to avoid scouring at the lower part of solidified soil.
[Conclusion] The test results can provide reference for scouring test and engineering design of similar projects.
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Tab. 1 Test contents and hydrodynamic conditions

R NES IR = /m 7K A% /m WIRE /A i/ (ms™) H,,/m H,y/m Tls
-10.45 s g 7K A3.3.87 50 1.10 7.8 5.9 9.0
-10.45 eIk —1.39 50 1.10 5.4 4.1 7.6
KMLEERH wi i (EL48.0 m) o
-10.45 BEFE K 71.80 1 0.86 25 1.7 5.1
-10.45 BEHIKA-0.63 1 0.86 24 1.7 5.0
o -10.45 e iies /K 133,87 50 1.10 7.8 5.9 9.0
IEiRE e . i
-10.45 W K i—1.39 50 1.10 5.4 4.1 76
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Fig. 2 Picture of erodible beds and pile foundation model of wind

turbine
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Tab. 2 Incipient velocity of sediment and model scale under the action of current

JFA: [=8.2, u.=0.031 m/s R BERYdy=0.30 mm, y=1.33 t/m’ ARBIER

7K /m AN/ (m-s™) K /m A/ (m-s™) it R E B R

13.4 0.76 0.45 0.147 5.48 5.17

9.2 0.71 0.31 0.133 5.48 5.34

*3 RREATRDESRERELR
Tab. 3 Incipient velocity of sediment and model scale under the action of wave
JRRY: 1,-8.2, 1..=0.031 m/s FETEL, K3 d5,=0.30 mm, y,=1.33 t/m’ AHBIHER

JA/s WA SR, /(ms ) JEl/s WA SR,/ (ms ) B R

RIS
53 0.49 0.96 0.087 5.48 5.63
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Tab. 4 Contents and hydrodynamic conditions of model test for local scour
] E K AE/m JKG/m PRI/ T/ (ms ) H,,/m Hypo/m T/s
e ity i3 7K Av7.3.87 0.48 50 0.20 0.26 0.20 1.64
oK —1.39 0.30 50 0.20 0.18 0.14 1.39
NG R Rty o
B EKAI1.80 0.41 1 0.16 0.08 0.06 0.93
WK AL-0.63 0.33 1 0.16 0.08 0.06 0.91
W st K387 0.48 50 0.20 0.26 0.20 1.64
LRz
ek 7 -1.39 0.30 50 0.20 0.18 0.14 1.39
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Fig. 3 Fluxion structure around monopile foundation
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Fig. 4 Erodible beds after wave and current action at extreme

high and low water levels
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Tab. 5 Scour depth results of variable section monopile model

K WRE  WH/ H. Had T ﬁ"ijt?fhﬁll
Bia  (msh) m m s RIE/m
A3 50 020 026 020 1.64 0.133
&S 50 020 0.8 014 139 0.129
Wit 1 0.16 008 006 0093 0.062
B 1 0.16 008 006 091 0.059
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Fig. 5 Picture of monopile model with sand blanket
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Fig. 6 Picture of monopile model with sand blanket after test
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Fig. 7 Pictures of solidified soil protection before (a) and after (b)

wave and flow action (the protection diameter is 0.53 m)
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