FAaE F8M
2024 %8 A

T REREJR

Renewable Energy Resources

Vol.42 No.8
Aug. 2024

Z [ R EB i Rl B i XU B A E A O o) A R 1

Reed !, xR, Rukde 2 Tk

B, wmkE? REFEE A

(LHFITR2E Wb, WL fFIL 3160215 2.BHYLHE FXESZEZ, 74 FHIT  529500)

B OE. YA XU BRI AR T 3 2 2 ey A RS A O R R A A R A e i B SRR
T TORSF o X IX — RIS, SO SRR T AR SO A WU e 2 p—y HZ Mt - AR LA RO A
SERCRFE R & R T b TR O AL B X AT I ST 1 25 Sl SO 285 14 BBl — 4 R AL 3
MR i d SRR A5 R AR L, SE TR S B, 2D X LT AR TE R R 1A AR i
SR RO RE R0 1) i 157 ) OISR, G5 SRR < SRy ) 3 2 S B R R PR A - S TN, e BB IE
T2 L0 p—y BHEIE T2 i) BEATE AN 1 i 157 PO DB, SIS Ry TAEA 17 s 3 e 8 2 T PR ) e A
ROV, S SO 00 i w17 PN 235 SR B TR AR A

KR AR SRRERERL; p-y Mk U R

hE4S %S TKS1

0 51§

BAREEER LA ISR R U B | T T4
55 AR H BTz N i XU TR
FEVER SRS VER T, BER A 00 S 8P
ek G BT R R I e vy, 28 sl
SR 7 N 3 (19 P R S s A B U e o
HAHHA IR E AR TR, 51k HR
&%,

BT, 17k 5 FH S DNV FI AP
FRERH p—y MK 32 A BATE P 0] i i
NP4 {H DNV A1 APL B3 HLTE H- oK % 8 2] i
BOEAS RS R, TARBET R 5 ST b2 %
MR YT, JF B AR e SCER
[5,6] i# it BLOMLRE AT T i OB X 1+
I PRI p—y HIZRIREIR, B JR vlvi 370
JEUR T 26 LA 148 J2 07 76 25 15 TN JE 1) 7 4%
J1o SCERITIHE T s e DL 78 1 )23 E b
Ferp AR RN 7, AR M3 T 2 R e 4T
TEAH) p—y MBI,

AT A B ORI ZE R, Eid
Xt p—y BERRZ, 5T % R R YTE S Y
PAREIEAE— BT ST R IV ER T
Vi1 DX BELATE At A g e 17 ) SR, I A
BRAE AR LY, B T IR A M B %

i EH: 2023-02-18,

XHEPRERS: A XEHES: 1671-5292(2024)08-1061-07

30T T A B LAME IERRY | SRy 1 XUH B
RHTE R R BRI A5 T B9t o i 2%
1 tHE-THEER R MRITEE
1.1 #xdiEtiazFRAER

AP FLVEHR ALY p—y L2 BRI/ 7K
AR I 2 — o I pEE R 1k
—H4E Winkler 5PE b FEGRARIR A% SR 2L £
A B T A 2 Ak 5 3 A LARSEUUATE + A B A
Mo HTIZr 2R T/NEARRNE (FEER 0.61
m) I 45 R 46 th ), B R AN T
e XU i el FH B R AR AT PR, AR SR
SCHR[912E T K B4R FR A AR A B0 LI e B2 1 7Y
XUHER Y p—y A A — - AH EAE PR

v/ e ()

bk 2 p—y HIERAIERRIE ; P, A R 307754
NGRS I R, FH Rk WLk 10],

A:o.9+1.1[1—+1—tanh(9-%) (2)

2 2
Kbz Ry p—y SRBEEHRSIRE ;D PR,
XFTRD A IIRRIEE & 5IREE 2 BIE L,
k=nyz (3)
Ao, HBEE I T7 R B ARYERRD 1 Y AR
=1 HUHE,

BESUIR. /KA TS & 5 H (2022B0101100001 ) ; KL RS L BRHLH-RI15 H (2019€81030) .
BEESE. RER0977-), 8 W, B2 AT, W57 19 it XA LRSS fE . E-mail : zhu.richard@zju.edu.cn

- 1061 -



T REREJR

x1 MERNRYEE

Table 1 Values of foundation resistance coefficient
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Table 2 Physical properties of sandy soil
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Fig.1 Schematic sketch of scour pit around pile
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Fig.2 Back analysis of p—y curves under different local scour
depth conditions by using equivalent depth
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Fig.4 Schematic sketch of equivalent depth curve varying

with different shapes of scour pit
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Fig.5 Comparison of the prediction results of one—

dimensional model and the measured results of
centrifuge tests
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Fig.6 Comparison of the equivalent depth curve from

different modified models
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Lateral bearing behaviors of offshore wind turbine monopile
foundation considering local scour

Zhang Rongsheng', Liu Hangiu', Zhu Ronghua'?, Chen Yong', Tian Zhenya?, Tu Zhisheng',
Sun Xiang’

(1.0cean College, Zhejiang University, Zhoushan 316021, China; 2.Yangjiang Offshore Wind Laboratory,
Yangjiang 529500, China)

Abstract; In the current design process of offshore wind turbine monopile foundations, the shape
of the local scour pit is usually ignored and directly simplified to the global scour, which leads to
a conservative design of monopile foundations. A hyperbolic p —y curve for large —diameter
monopiles was adopted to construct the pile —soil interaction model. The concept of equivalent
depth was introduced and modified to establish a simplified one—dimensional monopile analysis
model considering the shape of scour pit based on available centrifuge test data currently. The
rationality of the proposed model is verified by comparison with the test results. Furthermore,
several modified models were compared and analyzed, and the prediction effects of each model on
the lateral response of monopile foundations subjected to local scour were discussed. The results of
the study show that the local scour mainly leads to the reduction of the soil resistance along pile in
the shallow range of seabed, so a reasonable correction of the p—y curve of shallow soil is the key
to the analysis of lateral response for monopile subjected to scour. Because the existing models
underestimate the effective vertical geo—stress of shallow soil after local scour, whose prediction
results of lateral responses of monopile are closer to those of the global scour model.

Keywords: local scour; monopile foundation; p—y curve; lateral bearing behaviors
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