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Table 1 Soil parameters

. AHEK "
R RIRFSTE B IRZERIE
+ 5 YR
m kN/m? (°) MPa
kPa
6.7 b 14.6 0 7.4 2
12 B 16.3 23 6.2 10
20 MR+ 17.5 12 20.0 8
32 v+ 18.0 26 47 18
51 v+ 20.0 29 5.0 19
70 v+ 20.0 32 5.2 22
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Fig.1 Schematic diagram of jacket model
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Table 2 The segmented design scheme of main rod and

support rod
B HA%/m JEE /mm K /m
FAFE 1 2.0 55 10.77
FAFE 2 2.0 60 10.77
FAFE 3 2.0 65 14.36
JnsEEE 1 2.0 70 5.48
JnsE B 2 2.0 60 7.18
JnsEEs 3 2.0 65 7.18
s 4 2.0 70 5.65
1 1.0 35 20.41
FEFF 2 1.0 40 26.92
FEFE 3 1.0 45 34.11
FEFFImesREL 1 1.0 45 2.51
PEAF s B 2 1.0 50 3.30
FEAF IR EL 3 1.0 55 4.18
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Fig.2 Schematic diagram of screw pile model
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Fig.3 Schematic of the overall model
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Table 3 Load combination of the most dangerous conditions
under the ultimate bearing capacity state

T#H FJN FJ/N F/N MJ/N-m M/kN-m M./kN-m

JGO5 4048 7014 2675 235305 135776 15.4
FJO5 940 1628 9952 79000 136832 11228
4lE& 7097 12296 11892 258183 359668 12991

TE:F N X 715 B9 D37 3885 F, s Y 305 1) B9 80 0 7
B F Y Z JhI5 1 B9 S0 88 M, S SR X T 1l B AR 45
M, HGE Y BT 6] BSR4 M. SR Z 0T 16 RS FEAT 4

x4 ERERARBRRETRER TANETHRAS
Table 4 Load combination of the most dangerous operating

conditions under the limit state of normal service

TH FJkN  FJ/N  FJ/N MJ/kN-m M,/kN-m M./kN-m

JGO5 4048 7014 2675 235305 135776 154
FJO5 940 1628 9952 79000 136832 11228
HE 4706 8153 7234 180005 231558 7875
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Fig.4 Schematic diagram of the grid division of the blade and

surrounding soil
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Fig.5 The layout of transition grid between piles and soils
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Fig.6 The result of checking the mesh quality of finite

element model
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Table 5 Summary of verification results

BENE  WERERE s IR HEE
FEMRE KRR AR 283.6 3018
MPa WRR bk 217.0  301.8
ESN IS/ 0247 025

i
EMARE IEREH SRRk AR 0.159 025
(®) MR PR 0493  0.50

] b
i O o4ss 050
IEHERESRAE  ARERAE S AEPUE 2924 3018
MPa WRR bk 183.1 3018

5 AT AR T BAMEBTHR NS O, B Y
FANEHT AR L HE RS A B N TR, A AR e
LG B e KON ST M 22 76% 3 FRAS T BRI A
O, FERAEHTRAE LT A LR 58 B N T o AT
FMEAI AR, R, SR TR W Y o ik
o dpe ST RS BARERT R A L R B, SR 25 A e 4
RUZITEE LS 5 B JE TR I A 45, i B A &
SRS TE N, DAL AL I il FARES A
e BR AR BCIR A T IEREEEH I 1 20 A RS B AR T
A3 SR R ALALE TR E T
22 HMEEHH

FEIEFBIPRAET, W L XA HLE FE Rt
PR R RUBLI: - SR 0 1 A5 3 48, BILXL
HLEY 1P 1 3P S 00 [] i, 2 e Jr Ak Vg e 4 7R
] TR A FATLR , Shy T ki A XUAIL 3 it 245 e 3
PR IL G 00 e A= 5 R 17 4 430 25 R0 Il A0 3 1) 22
1B 5 AR LUABE R T 0,102, AR XL 5
FEAER 10 MW KU ML 2T S50, IEH Bk
AN KA J 330 1A% AN 3 454 512 0.20 Hz
F110.60 Hz, 37k v 5 A< Y 1] 1) 30 YR A FH A 2% Sy

- 203 -



TR ERETR

2025,43(2)

0.37 Hz,

FIEFIBE LA B AR T BES RS A
HIBL S TCIE AR B AR A IR BB
250 IR IEREH R RS O 5 B ) T IR
TRERERE P Sh - AT T BEml 28 Fa i 29 SRR, %o 5
PR LRSS B OCER,

P 7 AR XL BT S ORI A L £
R SRR T AR A A

B 7 EhRLE E R IR A S SR B

Fig.7 Screw pile jacket foundation with fan tower
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Table 6 Comparison of the first five constrained natural

vibration frequencies

FLHRIA/Hz

BRE meim w0 %
—r 0.427 0.430 0.70
—kr 0.428 0.430 0.47
=k 1.361 1.373 0.88
] 1.365 1.377 0.88
B 2.763 2.748 -0.54
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Bearing capacity analysis of offshore wind power deepwater
screw pile jacket foundation

Zhang Puyang, Chen Tan
(State Key Laboratory of Hydraulic Engineering Intelligent Construction and Operation, Tianjin University, Tianjin

300072, China)

Abstract: This paper intends to design a deep water spiral pile jacket foundation structure for
offshore wind power, and use finite element analysis to simulate the load of wind, wave, current,
wind turbine, and the bearing capacity and stability of the foundation structure under the
conditions of silt and silty soil, and provide a feasible reference for the design of the finite
element model of pile—soil interaction of spiral pile structure. This paper also designs a common
pile control foundation model without helical blade structure by means of lateral comparison, and
explores the influence of single helical blade on the bearing capacity and stability of the
foundation structure. The research shows that the addition of single —layer helical twist blade
structure can significantly improve the bearing capacity and stability of offshore wind power pile
foundation structure, and has little influence on the natural vibration frequency under the
constraint state of the foundation structure. The relevant data can provide suggestions and
references for the design of helical pile foundation in practical engineering.

Keywords: offshore wind; screw pile foundation; jacket foundation; numerical simulation; modal

analysis
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