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Safety Evaluation of the Combined Load for Offshore Wind Turbine Suction
Foundation Installed on Sandy Soil
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Abstract : Offshore wind turbine (OWT) receive a combined vertical-horizontal- moment load by wind, waves,
and the structure’s own weight. In this study, the bearing capacity for the combined load of the suction foundation
of OWT installed on the sandy soil was calculated by finite element analysis. In addition, the stress state of the
soil around the suction foundation was analyzed in detail under the condition that a combined load was applied.
Based on the results of the analyses, new equations are proposed to calculate the horizontal and moment bearing
capacities as well as to define the capacity envelopes under general combined loads.

Keywords : suction foundation, offshore wind turbine, sandy soil, combined load, bearing capacity
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Fig. 3. Displacement vectors and deformed shape of soil under hor-
izontal load (¢'=35°). (a) L/D=0.5, (b) L/D=1.

3 Z17F A0 LD} 0.59) 191 A7)0 SeEeks
28 A e Aajolth, F g B 2350w

slzo] 28 v, 7% Ao 531 (passive failure)’t
Ul S Zolli= %3k (active failure)’} YIS} &}
ARk 71z 7du)el wEt 7% 9l A|Rke] AsE thA thE
ekt A7n]7F 0.52 2 9o A7) 2 Ank
w7 AA sk 5 ”o‘f‘okﬁi o] &skAITE, F7gH]
7t Skl whet A7 = F DS (pile)t o] T4
“d (rotation point)e 7] O3 3 40};_— AES By} o]
o] 3|49 FAHS A% ol 80% A% Zolo 9
=g

Fig. 4= =] =8als0] 282 wf A7
(skirt)ll 2H-8-5k= 745 RS BB A7)
A} F, AAE QI v o R T w0 -8y
= 2AEKTE a8ell= skeol A8ah] Aol 2713
AAE| 2= -5 E Y (passive earth pressure)®] E7|
2= et s slkso] 2-88br] AlRshHE slso] 2H-g-eh=
FHQEBE)9 vHEE AAECE & 8ol Ak,
A7z HEER@E) ~AE = #2735 -5-go] 283}
AT} TS Fig. 3014 #A1E R3} 3ho] AAu| 7t AXs=
|2 3]st = 71Es BRItk Fig. 4(b)elH AAE A
oM E= F 3-8-Ho] WAkt o]= 3] 1wl I

ojth, A7 = wEVIxe}; G| Ui Fo= AL
ovng ks 2 Al 7] &e) ZHeehe 3] Ut &
st

N

B b

x|
)

B fm

1 of E
o
=2 K

“i



198

=
oX,
2

—Passive earth pressure
——Horizontal stress

0 100 200 300 400 500 600 700
stress (kPa)

——Passive earth pressure

—=Horizontal stress

\

0 100 200 300 400 500 600 700
stress (kPa)

(b)

Fig. 4. Horizontal stress distribution at ultimate state along the skirt (¢'=35). (a) L/D=0.5, (b) L/D=1.
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