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Spatial 3D Numerical Simulation Research on a New Foundation

Structure of Offshore Wind Power
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Abstract ; [ Introduction ] With the rapid development of offshore wind power, it is necessary to develop new foundation structure of
offshore wind power to meet the design requirements of deep water and soft soil foundation. [ Method | In this paper, an offshore
wind power project design was taken as an example to do research on a new wind turbine foundation structure which was of large-di-
ameter steel cylinder combined with jacket. Using finite element software PLAXIS 3D, overall stability calculations of the structure
were carried out by adopting reasonable and feasible constitutive model and simplified form. Interaction between steel cylinder and soil
was considered. Internal forces and displacements of wind turbine foundation were analyzed. Besides, solid model was established by
using ANSYS and stress of components under extreme load combinations were calculated. [ Result] The results indicate that the inter-
nal forces and displacements of the new combined type of wind turbine foundation are controllable. The new structure is applicative to
the construction of offshore wind power on soft foundation and deep water area theoretically. [ Conclusion ] The research has certain
reference significance to the development of the new type of offshore wind power foundation structure in the future.
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Tab. 1 Physical and mechanical indexes of each main soil layer in the project site
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Tab.2 Design wave elements one time in 50 years
RIS -4 L RS
K/m s P P H,,/m H,y/m H.,/m H,y,/m
H/m T/s L/m
21.2 3.99 10.1 125.21 8. 44 7.3 7.06 6.06

K, BEIERG KT FBAE S 3R, BT 5 52 PR
BERAELL—E, 3§ AT R R K & 17 X
B, JCEARAER T, IR 2R AR TEH AL it
ERALEERE ST S A T REE

2 XRERWEHAHASSERE EXNERM
Z5 1 = (8] = 4ESE B M B E AR

RERWA LS R EREWE 1 Pos, W
[RIfaT AR 25 m, A b IR EE AR Bl e T g R A AN [ A
15 ~30 m A%, EERRMIOFR EZRST M EAR 1.5 ~
2.2 mJE30 mm (HE, HTRERNEAGHS T
RGBS W Z TR A R S A Ak
SRR EAR IR S 20, AL T s i) = 4 Ay R
JURET A B8 052 PR M LU 45 T 00 b o XL
AL DR SRR LR S A A R PR

E1 XEANEHAASEREERNEMESH=Z%E
Fig. 1 3D figure of the foundation structure with large-diameter
steel cylinder combined jacket for offshore wind turbine
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Fig. 2 Spatial 3D finite element model of the foundation structure
with large-diameter steel cylinder combined jacket for offshore
wind turbine
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Fig. 3 Horizontal displacement of soil under extreme
load conditions
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load conditions
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Fig. 6 Horizontal displacement of the flange and tower drum

under extreme load conditions
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Fig. 7 Horizontal displacement of the upper jacket under
extreme load conditions
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Fig. 8 Structural internal force of the upper jacket under extreme

load conditions

3.2 EEMAIATHEAEREMHITEER

P9 ~ 181 14 7351 0 R E AR IR 7 21 45 A8 At
X IERIES Y BRI = RS A A2 AL . A
=B, = YESRIEVEAT BROTA L 5 B 47 I 12 58 1) 1 o
REE LR RN 1981, Wl BT E 20K IE
WA T 00N 5 I8 LA 8N R 0T, Y 10
m Ll b+ RSHOR R H0.33, 10 ~20 m LIRS
Fe 2B 0. 66, PILF: R AR AN ) BEAR S5 R
TBC I ARRENET S SR, R TR T4

T S B 5K AH=6.587 mm; udie/ME=-42.79 mm,

B9 XEGAHEASEREBLRNEMEM=HERT
R K F AL

Fig. 9 Horizontal displacement of soil under normal load conditions
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Fig. 10 Soil settlement-deformation under normal load conditions
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Fig. 11 Displacement of steel cylinder structure under normal
load conditions
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load conditions
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Fig. 15 Internal force analysis and calculation model of the
foundation structure with large-diameter steel cylinder combined
jacket for offshore wind turbine
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