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Tab.1 Geological conditions
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Fig. 1 Geometric models of the pile foundation Fig.2 Finite element models of the pile foundation
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Fig.3 Four modes of single-pile
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Fig.4 Four modes of offshore jacket
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Fig.5 Four modes of high-pile pier
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Tab.2 Natural frequencies and periods of the three foundations

_— AR Al AR 155 Al
R/ Ha JAH/ s i/ Ha JHH1/ s %/ Hz JHR/ s
1 3.41 0.29 5.13 0.19 2.23 0.45
2 3.41 0.29 5.13 0.19 2.23 0.45
3 5.76 0.17 8.26 0.12 2.42 0.41
4 11.16 0.09 11.61 0.09 6.55 0.15
5 24.41 0.04 11.61 0.09 7.41 0.13
6 30. 61 0.03 16.78 0.06 7.43 0.13
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Fig.6 The time-displacement curves on the foundation top surface
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Tab.3  Comparison of static and dynamic calculation of the maximum displacement and stress

LRI BRI/ em Tk 71/ MPa
150 Hr 15087 /O #1501 B 1508t R R AL
M A 10.0 10.1 1.0% 107.36 111.81 4.1%
e 10.4 10.7 2.9% 286.38 292.15 2.0%
LG 4.6 5.3 15.2% 282.98 327.29 15.7%
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Dynamic analysis of offshore wind turbine pile foundation

LI Wu
(CCCC Third Harbor Consultants Co., Ltd, Shanghai 200032, China)

Abstract: According to the dynamic problems of offshore wind turbine pile foundation, modal analysis and time
history analysis are respectively carried out on the single-pile, offshore jacket and high-pile pier by use of numerical
software based on practical engineering. Their modal maps, natural frequencies, periods and displacement time
curves are obtained. The three foundations are in a steady state vibration after one cycle period by further analysis.
The dynamic magnification factor of high-pile pier is greater than the single pile and offshore jacket, but enlarged
displacement is still less than that of the single pile and offshore jacket, and is about two foundations displacement
of the half by comparison of three foundations under static and dynamic calculations. Therefore, the wind turbine
pile foundations should be in a condition of little deformation. The high-pile pier is the best for offshore wind

turbine foundation from the point of view of stability and safety.

Key words: wind turbine pile foundation; dynamic analysis; numerical simulation



