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Offshore Wind Turbine Monopile Foundation
Modal and Parameter Sensitivity Analysis
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(1. College of Civil Engineering, Tongji University, Shanghai
200092, China; 2. Key Laboratory of Geotechnical and Underground
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Shanghai 200092, China; 3. Shanghai Tongji Qiming Star Science and
Technology Development Co. Ltd., Shanghai 200092, China; 4.
SHCC Design & Science Research Institute, Shanghai 200032, China)

Tongji University,

Abstract: Modal analysis of offshore wind turbine with
monopile foundation based on pile-soil interaction is made out
by using direct superposition method of Ritz vectors, and then
the former 9 order modal characteristics are obtained. With
the accurate foundation design, the proximity of fan blade
working vibration frequencies and the wave frequency are
avoided. The first two orders are horizontal bending vibration
modes which are the main frequency in discriminating the
resonance frequency of single pile foundation. By probing into
the parameters of the sleeve, soil, pile foundation which
constitute the single pile foundation, it is found that the

ks H . 2013—-04-10

vibration frequency rises with the increase of sleeve
thickness, soil horizontal parameters, pile thickness and pile
diameter while descends with the increase of pile cantilever
length. The most sensitive parameter is the pile diameter.
The natural frequency of monopile foundation demonstrates
nonlinear variation along with the pile length, meanwhile, a
critical length is found. The frequency remains invariable if
the pile length is beyond the critical value. The friction
resistance between pile and soil makes no differences on the
bending vibration mode.

Key words: offshore wind turbine; monopile foundation;

modal analysis; parameters analysis
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Fig.3 The pile tip load-displacement curve'?!
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Fig.4 Wind turbine and the monopile foundation
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Fig.9 Influence of vertical soil parameters on frequency
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