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ABSTRACT : Suction bucket foundation is installed with the differential pressure created by pumping water out of bucket. Bucket
foundation has usually been utilized in mooring anchor for offshore platform or floating oil and gas production facilities in the open
sea. After suction bucket foundation successfully was applied as the foundation for offshore wind turbines in Europe, it recently
attracts much attention in Korea, too. To estimate the penetration resistance of the suction bucket foundation is one of the important
matters that should be considered during its installation. This study carried out a series of model tests to investigate the penetration
resistance of suction bucket foundation. And the mobilized soil strength factor was reviewed through comparing the experimental
results by two installation ways (e.g., push-in-load and suction) and the results calculated by the conventional equation.

Keywords : Suction bucket foundation, Push-in-load installation, Suction installation, Penetration resistance, Mobilized soil strength
factor
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Fig. 1. Penetration mechanism of suction bucket foundation
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Fig. 2. Schematic diagram of model test on installation of bucket
foundation
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Table 1. Geometry of bucket foundations with thickness of 5 mm
and length of 100 mm

Diameter, D (mm) 100 150 300
Aspect ratio, L/D 1 0.67 0.33
t/D 0.05 0.033 0.017
Interior area, A; (mmz) 6,361.7 15,393.8 66,052.0
Tip area, A, (mm’) 1,492.3 22777 46338

Table 2. Index properties of Jumunjin sand

Particle size (mm)
G; Cy Cg Vsat
Dio Dso Deo

2.65 0.36 0.48 0.61 1.69 1.05

18.56 kN/m’
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Fig. 3. Schematic diagram of model test on installation of bucket
foundation
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Fig. 4. The behavior of bucket penetrated by push—in—-load
installation

Randolph(2008)2] AR AF Aol & & 4= 9t o]
S WA 29 wdzlol7E STkl wheh B AR <
T7H&0] STk olf= FHnkEE e FUkEo] 3lol9

I ER A E

=
ol

2
gl
o

T

.
o
Bz HALEE FIHAIAG WA B AAs)
W L HASEE SIS, 12 Sk M| Re]
Qo] 0.5 mm 0|57} = o o4 WA g o=
7Pgsteieh e Pre] SuswE A F7HAA v
A7|27} Th) BRISE S Stk ofefd B wstof
B ARl e melt gom wee SRS 7}
A 2SR QIR Bl o] el B u) kA

o g
b, 1 A7) 12 kPao] 9l ofn) A7) v

ol

Elapsed time (sec)
0 300 600 900 1,200 1,500

0.0 0 0

~~~~~ Ditferential pressure E
05 i+ »E
= : — Displacement ;
Fen.g, 2 . =
g 1.0 ot foa YR ovog
p RNl g, i, =
g gy S TXRVY =
g s 60 2
£ =
£ g
2.0 80 =
&

25 100

(a) Differential pressure and displacement vs time (D=150 mm,
L=100 mm)

Pressure (kPa)

0 05 1 15 2
0 T T r

—o—D 100 mm

— ——D 150 mm
= 20 —
= ——D 300 mm
=
= 40
D
~
P
L
® 60 \
P
N
5]
=
5)
A 80 X

100

(b) Depth vs suction pressure

Fig. 5. The behavior of bucket penetrated by suction installation
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Fig. 6. Comparison of penetration resistance with installation way
Table 3. Comparison of penetration resistance with installation way
Diameter of bucket 100 mm 150 mm 300 mm
Qpn_ push DY push-in-load installation 226.5 N 340.7 N 661.5 N
Qp_ 4y by suction installation 6.7 N 192 N 90.5 N
(@r—sue Qn—pust), 35 % 72 % 16.8 %

() means penetration resistance obtained by tests; 7 is a abbreviation of resistance
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Fig. 8. Penetration resistance calculated by effective friction angle (¢'=45°) corrected from back analysis
Table 4. Comparison of resistance force expected from bearing capacity equation
Diameter of bucket 100 mm 150 mm 300 mm
Fp_,, by ¢/=30° 38.1 N 589 N 109.9 N
Fy_ e, by ¢'=45° 225N 3438 N 650.0 N
(Fre ool @u—push),,. 17.4 % 214 % 19.4 %
P ek Qn— ), 119 % 147 % 134 %
(Qp—sued Fr—cy),,. 193 % 359 % 91.8 %
@ and F respectively means penetration resistance obtained by tests and bearing capacity equation; 72 is a abbreviation of resistance
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Table 5. Comparison of Penetration resistance reduced by mobilized soil strength factor («)

Diameter of bucket 100 mm 150 mm 300 mm
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@ and F respectively means penetration resistance obtained by tests and bearing capacity equation; 72 is a abbreviation of resistance
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