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Abstract

Bucket Foundation and Scour

1. Bucket Foundation Sructure
Innovative caisson foundation (mono-pad or multi-pad) that uses differential pressure
to penetrate into the soll |
P ~ o ,
2. Scour R
Soll erosion around a foundation in offshore conditions caused by currents and waves 1
VP
: >
Importance of No Scour Protection M
1. Low Costs B Load
No costs compared to 0.15 mil € for protection of a standard wind turbine monopile Speed Wil 4
foundation Ref. 1

2. High Safety

Unprotected monopile may loose stabllity or collapse in most attractive wind farm sites
due to scour conditions

3. No Environment Impact

No disturbance of neither inland nor sea environments by removing onshore rocks to
dump on seabed

Buket'’s skirt

Objectives

Experience from real Projects

Present the bathymetry results from latest scour surveys around the bucket foundations installed in the North Sea.

Methods
Horns Rev I Dogger Bank E. Dogger Bank W.
1. Design Conditions 1. Design Conditions 1. Design Conditions
Hmax — 15 m UCUI‘I‘eﬂt — 1.5 m/S Hmax — 19 m Ucurrent — 1.1 m/S Hmax — 19 m Ucurrent — 1.0 m/S
Dbucket — 12 m Dshaft — 45 m | rat|0 27 Dbucket — 15 m Dshaft — 40 m | ratIO 38 Dbucket - 15 m Dshaft - 40 m | rat|0 38
2. Survey Results after 4.5 years 2. Survey Results after 1.6 years 2. Survey Results after 1.1 years
Scour = 0.6 Scour=1.0m Scour = 0.8m
3. Experienced Sever Storms 3. Experienced Sever Storms 3. Experienced Sever Storms
f S R Scale: 1:1000

N Legend [m]

14

3 0S) e
. 00149°06" £
100¢ ¥y
00149'09” £
N ~0047j49’7.'2f‘\g”‘;13

G.ve Q
S.'ve
0S¢
seve

I

e : / o
—56,105 950 N= ' —— 6109950 N < g

All-year wave rose

+G¢
-00°G¢

All-year wave rose
Significant wave height [m]
0

Scale: 1-700 A 0o W i ke Scale: 1:1000 o
s ; Vs T L R | ooend e
Legend [m) s e e e
X - + e it st o 10'07. 2 r Gt . oo ¢
EEI LA TR ;’g;ﬁ'_éf 8 TR A T T g7 Ao WX ? e
: LT g ,’vyn‘“'-e_»g:_::‘i A T 5 ~i
S i ¢ 2N VB,
:4 s e {c

All-year wave rose

- Significant wave height [m]
0

Significant wave height [m] 7 o -1 522 : ;
All-year current speed rose [cm/s] e | | : All-year curreont speed rose [cm/s] All-year currept speed rose [cm/s]
— v o i i T o M >0-10
B4 -05 —6 105 850 N—m———————— — ——6 105 850 N— ’ ’ [ >20- 3¢
I 05-06 A AL I ; f‘.:"-i, : LA A L Z v 270 — oo [l >30- 4C
= | -
P i T 108-09 2 e I >50- 6C
.... = > S
A A e e /r i 7 L L i ¥ ey R e i I >80
Bathymetry map from Horns Rev |l Ref. 2 Bathymetry map from Dogger Bank location East ref.3| | Bathymetry map from Dogger Bank location West  Ref. 3
N Otat| ons Hmax — maximum design wave height; Duuckernshat — diameters of the Bucket Foundation; Uerent — maximum design current speeds;
Conclusions
1. The caisson acts as a scour protection in the vicinity of the shaft/legs 1. Diameter of caisson to shaft/legs diameter ratio larger than 2.7 will increase

the protection against scour and will generate backfill

2. With caisson’s lid as close to seabed when completed installation limited the
scour from the exposed skKirt

3. The installation time must be decayed with respect to the tide maximum
Intensity to limit the time of exposed skirt which generates scour during installation

2. The scour development around bucket foundations is insignificant in flow
speeds less than 1 [m/s]

3. The predominate current flow will scour sediments around the bucket;
while, predominate waves flow will backfill the hole
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