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TALL OFFSHORE STEEL WIND TURBINE TOWERS UNDER WIND, 
CURRENT AND WAVE LOADING: AN EXPERIMENTAL AND 

NUMERICAL STUDY 

Yu Hu1,2, Jian Yang1,2, Charalampos Baniotopoulos2, Xinger Wang1, Xiaowei Deng1

Keywords:

Abstract. In the present paper the dynamic response of tall offshore monopile steel wind 
turbine towers under wind, wave and current during the erection stage is studied. In particu-
lar, in the present paper the effect of current-wave-wind interaction as dynamic loading on 
the dynamic response of offshore wind turbine towers is for first time studied experimentally. 
A statistical analysis of the dynamic displacements of the model is conducted to study the ef-
fect of various loading states on the respective dynamic response. As outcome of the present 
study it was confirmed that the current field strongly affects the dynamic response of offshore 
monopoles and in particular, more significantly than the wave field. In the final part, an ad-
vanced finite element model is proposed for the efficient study of the structural response of 
the tower model during erection under current, wave and wind interaction.
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1 INTRODUCTION
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2 EXPERIMENTAL SETUP

2.1 Test facility

2.2 Description of the tower model
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2.3 Loading states
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3 EXPERIMENTAL RESULTS

3.1 Wind, wave and current
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3.2 Wave and current

4 NUMERICAL SIMULATION

4.1 Loadings
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4.1.1 Wind and current loading 
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4.2 Validation of the numerical model
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5 CONCLUSIONS
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