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Abstract: The large-diameter monopiles account for over 70% in construction of offshore wind turbines in China. The current
p-v curve design method is primarily suitable for the small-diameter flexible piles. It has long been recognized that the method
is inadequate to describe the lateral behavior of large-diameter monopiles, due to the ignorance of the soil resistances arising
from base shear and base moment, which becomes more pronounced as the pile rigidity increases. Consequently, it will
significantly underestimate the deformation and capacity of the semi-rigid and rigid piles (commonly used in offshore wind
projects in China and Europe, respectively), bringing challenges for cost reduction. In light of these issues, the authors have
proposed a “p-y+M-0” model that aims to reasonably predict the lateral monotonic response of monopiles with a broad
coverage of rigidities (or length-over-diameter ratios) in a unified way. An extension of the model is then made to enable the
capability for predicting the cumulative lateral behavior under cyclic loadings. With the proposed “p-y+M-0” model, the
authors are invited by the Organizing Committee of 4th International Symposium on Offshore Geotechnical Engineering
(ISFOG-2020) to participate in a blind Class-A prediction event, where the experimental data are generated from the centrifuge
tests performed by University of Western Australia (UWA) on piles in soft clay under lateral monotonic and cyclic loadings.
The results of some element tests for the same clay as used in the centrifuge tests are provided ahead of the Class-A prediction
event, for calibrating the model parameters. All the measured responses of lateral piles under monotonic and cyclic loadings are
found to be reasonably reproduced by the proposed “p-y+M-60” model. Compared to the predictive capability of the other 28

models used by the parallel international teams participating in the prediction event, the

p-y+M-0” model shows a leading
performance in the context of monotonic and cyclic predictions. The proposed “p-y+M-0” model constitutes an advantageous

and simple alternative to the design of monopiles under lateral loads.
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Fig. 13 A typical model pile and instrumented strain gauges
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Fig. 14 Schematic diagram of model setup
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BERT AR X A MBI T, “ p-y+ M- F5E Y
INPS7 2P RN EZ NI VA S [FR2 P o, Y@ 0e -3 22
TR PRI 4 AR DY L0 (2L (5 IR 24 BT AR
FMGR (B 12), EHAEE, FNS%Cf
J& Drammen clay (BE1EFREL P=27) 1E3 N 77—
28T, S NTA BA T A ST AR M N A
25, Wk 17 s

1.0«
09k © RIRIBY L 7 W T Sl
0.8
733 g9l
0.7 0.75
0_6__0.626 0:694 < 0.751
2 050382 0464 058
5 04Q2110217 0218 0223 0229 0232 0235
’ 02
03 Foq
02
0.1f
0 n il 1 n P |
1 10 100 1000

N
[ 17 X36 F t B TR AN R (B2
Fig. 17 Cyclic loading for test soil
fEkZ R G0t BICHEA LM BRI Y, X
T T PR S Bt s O 5 B 8L 7 — N AR, 246 ]
HE) X 15 280 08 IS P 75 A Iz g — 8 A, 2% 1 FA) 7 92 N P



914 "+ T OB % M

2024 4E

WO, HAREHE BT, R, ks
Drammen clay £ 2 (1) 32 2L K2, H 20 {4 80 4
HAE, NGI X izfh LRI T &40 H 583 1)+ Tk,
FESI N AF B 7 HAFIRR SR AR 4% 11, 12503
VERVE A )72 N T FABAS [ AR A8 2R e . 554 28
(I

BETE 17, 565 4 TRk, @@ 58]

“p-y+M-0" BRIHE RGN p-y F1 M-0

ek, FHHA T P ZAE PR KT B B
5.4 ISFOG—2020 TN AZRLER 9 4h

ZAEBANFEEAE 7 29 A FMILEH . HoA 20 AT
BT poy 2Ry, 8 AT TH R ou o ik (FB),
1 IR T4 PR TT AN p-y MR AR SE S 7 a9,

18 JE/n T ik st 4 R (2L M il
MEIFTE AL e gE R Ok, HAPA “py +
M-0” BRI SE R b . BB 18 vl I, Mtk
TRRIAE INELZE 0.1D B, £ 70% [T F0 &5 5 sy
THETRAT R, FA T A ZE it o LS 22%,
MASL “p-y + M-0” FERITRM 25 5 LE SEE A = 8%
MHETRAI A INE . 1.0D I, 29 69%[H) [F)47 T 45
il AT 2 BT TS T o b S S 26%
MASL “p-y + M-0” FERITME5 5F b S B A m A
13%.

1000

800 [

2

& 600

&

®

N 4001

k<)
— SWER

200 B S5 Hm
— p-y+M-OT
0 02 04 06 08 10 12
HETK B /m

18 HETIAL B /K A3 Tk F AL Bl Lk

Fig. 18 Monotonic lateral head load-displacement curves
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