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Numerical Analysis on Offshore Wind Power System Foundation

Dong-Ho Kim#* - Won-Yil Jangt - Seong-Yun Kim#* + Sung-Ryul Shin** - Jong—Se Lim#* - Ji-Ho Yoon#*

Abstract : Onshore wind farms having several problems, difficult to secure a building
site and incur the enmity of the people. Therefore, offshore wind farms are increasingly
expected, because there are huge resource and large site in offshore. If huge wind
turbines are constructed, the offshore wind power base is concerned about subsidence.
In order to confirm the ground stability, estimation of subsidence is necessary. In this

paper,

the subsidence is predicted by continuity model when the gravity and the

mono-pile base are constructed on soft ground. The FLAC 3D, three dimensional FDM
program, was adopted to analysis subsidence. Input factors are yielded by geological
information at the yeompo quay in ulsan and the results of laboratory experiments. It
has been compared that the original ground with improved ground under the gravity
base, and constructed mono-pile under the mono-pile base.

Key words : Offshore wind power system foundation (3148 ©x]71%), Subsidence (%3]
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Table 1 Input data of FLAC 3D

rok
—r
)
o
1
)
re
-

165

Properties Clay A(0~-10m) Clay B(-10~20m) Bed rock(-20~40m)
Density (kg/m3) 2380 2380 2700
Poisson’s ratio 0.396 0.388 0.337
Young’s modulus(Pa) 1.03x e7 3.28x 7 5.61x e8
Bulk modulus (Pa) 1.65% e7 4.87x eT 5.73x e8
Shear modulus(Pa) 3.70% eb 1.18x e7 2.10x e8
Cohesion force(Pa) 1200 4600 2500
Friction angle(®) 29.1 28.8 26.5
Table 2 Input data after improvement in clay A
Properties Original ground Improvement Stirgggg}‘ie(rge?tz)
Density(kg/m3) 2380 1588 1588
Poisson’s ratio 0.396 0.0599 0.0599
Young’s modulus(Pa) 1.03x e7 1.37xe8 1.64%e8
Bulk modulus (Pa) 1.65% e7 5.17xe7 6.21xe7
Shear modulus(Pa) 3.70x e6 6.44xe7 7.73%e7
Cohesion force(Pa) 1200 83000 99600
Friction angle(®) 29.1 34.17 34.16
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Fig. 3 Measurement of uniaxial compression strength
and poisson's ratio
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Fig. 4 Diagram of gravity base
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Fig. 5 Geometry of gravity base in FLAC 3D
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Fig. 7 Maximum z-displacement(gravity bases)
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Fig. 6 Z-displacement of (a) original ground (b) improvement (c) improvementx1.2
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