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Effect of overlying soft clay on bearing characteristics of pile-bucket
composite foundation
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Abstract; There are overlying soft soil layers in most offshore sites of China, which is disadvantageous to the
construction of offshore wind farms. To investigate the effect of overlying soft clay on the bearing characteristics of
pile-bucket composite foundation for offshore wind turbines, we established numerical analysis models for pile-
bucket composite foundation in the overlying soft clay with different thicknesses. The bearing characteristics were
analyzed under unidirectional loading (V, H, M) and combined loading ( H-M) by using finite element software
ABAQUS. The influences of the thickness of overlying soft clay on the ultimate bearing capacity in all directions,
the bearing capacity sharing ratio of different structures of pile-bucket composite foundation, and the initial stiffness

k

directions gradually decreased with the increase in the thickness of overlying soft clay. When the thickness of

i were studied. Results show that the ultimate bearing capacity of pile-bucket composite foundation in all
overlying soft clay was 6 m (equal to the inserted depth of bucket penetration), the vertical ultimate bearing
capacity of pile-bucket composite foundation was reduced by 12.86% , the horizontal ultimate bearing capacity was
reduced by 46.55% , and the ultimate moment capacity was reduced by 34.86% . The initial stiffness £,

it Of pile-
bucket composite foundation decreased with the increase in the thickness of the overlying soft clay. In summary,
the effect of the overlying soft clay on the bearing characteristics of pile-bucket composite foundation should be
taken into consideration in the design of foundations for offshore wind turbines.

Keywords : pile-bucket composite foundation; offshore wind turbine; overlying soft clay; reduction rate; bearing

capacity sharing ratio; initial stiffness

R T ISR BRI (R RECRT BE PR AE LA XU PR, b XU A KU R A A A L R TR RIS o P o
I T BT A BRIk WET MR HAR, KU RSEEEE g R REK, B EE I LK
KRN SR OB RE IR A F B AR 3 R AR S B BT IR, R A B XU 7 B 22 R 7R
AN EETBRZ " S BRI ML Rt

WA 2022-02-18; F A HEH: 2022-02-23; MEE X BH: 2022-04-19
W48 B & Hudlk : https://kns. enki. net/kems/detail /23. 1235. T. 20220415. 1647. 002. html
E£WmH: ERARPFES T HF A4S (51722801)

EERA: PMEE (1990—) , 5 LR A s VPR (1977—) |, L, #8082, TR S0
BE1EE . FUI, xuchengshun@ bjut. edu. cn



552 ]

VI, A% AT LR HE - 12 A R Al R R RE AR - 109 -

H T, K2 806 T AL 32 5 Tk, LAl
R LK B IERE oy £ B2 BEE I B
FE 7 0 i 1) ROZG VG 2 R, K EL AR B il 2 2 Te vk
T 2 VgL R I s (Y 5 5K, DR, 5 BEAR R A oY
BRI E R 111w S WS A RN S A N O R
KGR R T L Al [ P9 Ah 2 3 AT T R SE . B
I SO 1) 25 S A = B o X R B N
BTt A i b e 52 45 L, DA T 22 55 Ak By R A
RE , R FH T i 2 A Ui 1 Ak 28 ST £ 45 4 57 PR
AT FED LB I g fR 2 AT 00 Rl AR X
+ G BRSSP AT TR R AL R AR AL
T, L5 5 FR W, BB LA FP AT AR H 1 188 ) 28
RGNS SE, T 6 S5 M 40T o T B A 8 Y K
I e R A0 2 0, L S50 e SRR J] 61 446 o 3
SRt ER T AR A Sk 8 45 0 SR A i R A A
filh ) 38 ok B O AU AL 6 6 4 Bk -+ 3 poE L A
A LR R RE HEAT T ST, & BB AL I Atk
PR AR A ) S B IERI A 4 £, Li 1 Yang 45127742
T —FhE T X A 2 A SRR B 7E B
TATES AL L8 i T I 1, BT XD £ 3 b, 3 2 A
AU 0 AR E AR X A BRI T 1 Al AR 2k 0 v
BE RIERE 2 RAIAFSE, Chen %1 BFSEHE - fA
BESRI AR TERE, 45 R HE - B AR
PO AR EE T LU ERATE R ERLAS R Sl T 2 B A 7R 38 )
ZHIR, L HE - AR A AR X BT A A
M RE T TH A B B LR H R i R 3 T8
A, PRI =AU RV = A SR
AT A R TR G BT IR, L 5SS A iR e T )2
JERE L2k 10 m FEEFHE™ ) E ERE Y £
A6 T DXl 3 A TR R AR X v b XU S i T
K, TR, P ERE XU 3 G i A2
AR 55 1 )2 X K K HIL S 1 A5 A R 3 M e Y
AT

BE — 15 52 & LR AR T BT S Al A A ) A
A, 7E R E B XU B A5 200 S SR xR -
fa 42 A SRt e AR + st TR BB P RE RO B 9T 48
Do R TR R RN XN - J RS
FERH AR RE 2, FE T A PR T F ABAQUS -
B8 T PERE LN b - wE A
FERbA BROTALRY | FE T HE 7 () EE AR 43 B T B )
TIRAME (V. H M) FUKE ST 8N (H-M) T
R R R XA - £ 2 A R R

AR
1 HRTHEAR
BE — F 52 4 L0 B AR S AR S A O 5

B, REAZ [ A 45 0 A5 M AN T 25 R A 35, an T 1 Jir
R, BT RPN B UL XA s 2570,
W THE - A2 GRS . AEA RS R 30 m,
MEAMZ N 5 m, BEJEE K 0. 05 m; F45H A IR N
6 m, fAPELAE N 20 m, BEJEE R 0. 05 m, {4 100 55 5 B
H10.06 m, HE - T A FERSE A T AR, 2
7 800 kg/m’, PR R R 2.1 x 10° MPa, JHFA HE
$0.3,

Sefkn  H fa

E1 #-RHESEMRE

Fig.1  Pile-bucket composite foundation model
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Fig.4 Effect of soft clay layer on vertical bearing capacity
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Fig.5 Effect of soft clay layer on vertical load sharing ratio
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Fig.8 Effect of soft clay layer on horizontal load sharing ratio
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Fig. 11  Effect of soft clay layer on moment bearing capacity
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