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Experimental Study on Stability of Flexible Anti-Scouring Foot Unit
in Wave and Current
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Synopsis

Offshore wind power station is strongly demanded to complete the zero-emission so-
ciety. The stations are usually located in shallow water areas where sea waves and cur-
rents may cause the scouring in the monopile-support ground. In order to prevent the
scouring at the footstep of the monopile, a permeable and flexible filter-unit is devel-
oped. The unit is composed with the strong outside net and inner rubbles. The paper
describes the experimental study on the stability of the unit in the stormy wave and
currents. The test is done in a large basin 45m long and 4m wide and the scale of the
model is 1/60. The limitation wave height and current velocity for 8ton unit is revealed.
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Photo 1  Overview of Flexible Anti-Scouring Unit
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Fig.1 Implementation of Mono-Pile Model in Wave Flume (unit: mm)
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Photo 2 View of Model Mono-Pile (Left side; ¢ -6m,
Right side, ®-12m)

Table 1 Current(V) and Wave Period(s) in Experiment (proto-
type)

) NA V] 6.0 12.0

(m)

K% h (m) 15.0 20.0 |33.0

Vi V(m/s) 1.0 1.5 |20

P JE ] T(s) 10.0 13.0 | 16.0 | 20.0

-3

(1) Diameter of Mono-pile =6m

3

Double Layer inside Green line

(2) Diameter of Mono-pile =12m

Fig. 2 Plane figure of the set Anti-Scouring Unit
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Photo 3 Damage Level of the Unit after 1000 Wave Action
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Fig.3 Cross Section of the Anti-Scouring Unit

Table 2 Observed Removed Numbers
(Water Depth 20m, Diameter 12m)

T(s) HI/A3(m) V=0(m/s) 1.0 15 2.0

20 3 - - -
20 6 - 3 - -
20 9 1 2 4 5
20 12 0 30 15 30
20 15 30 20 - -
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(1) In case of Diameter =6m

T(s)

(2) In case of Diameter =12m

Fig 4 Variation of Numbers of Removed units for Wave
Height and Period (Current =2.0m/s)
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Fig.5 Variation of Removable Unit Numbers for Wave

Period and Current (Wave Height=12m)
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Fig.6  Variation of Removed Unit Number for Water Depth
( Hi3 =15m, No Current)
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Fig.8  Variation of Limited Safety Coefficient VL for
Wave period T(s)

Table 3  Estimation of Unit Mass Necessary for Stability
(Wave Period 20s, Wave Height 15m)

R V(m/s) K% h(m) 'E & M(ton)

0 33 7.9
0 20 11.0
0 15 8.3
2.0 33 16.3
2.0 20 10.3
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