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Abstract. During extreme tropical cyclones such as hurricanes and typhoons, although off-
shore wind turbines (OWTs) are parked and feathered to mitigate loads on the turbine blades, 
failures may happen to OWTs due to hurricane induced environmental loads or errors of the 
control systems. In this study, attempts are made to investigate the spatial distributed charac-
teristics of hurricane induced response of OWTs considering the influence of the misalign-
ment between local wind and wave. The dynamic responses of the jacket supported OWT are 
computed via implementing coupled aero-servo-hydro elastic analysis based on the hurri-
cane-related wind and wave fields. Parametric models are adopted to simulate the spatial de-
pendent turbulent wind fields and uni-directional irregular wave fields induced by hurricanes. 
Based on a series of coupled aero-servo-hydro elastic analyses, the spatial distributed char-
acteristics of dynamic response such as tower-top and platform displacement, structural 
stress in tower and substructure and axial force on cross-section of the legs are investigated 
by comparing their maximum, mean and standard deviation values. In addition, focusing on 
the points where maximum responses occur, the time history curves of response are obtained 
and analyzed to illustrate their temporal characteristics. 
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1 INTRODUCTION
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2 MODELING OF WIND AND WAVE INDUCED BY HURRICANES 

2.1 Modeling of hurricane wind
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2.2 Modeling of hurricane wave 
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3 NUMERICAL SIMULATION

3.1 Modeling of OC4-jacket OWT
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3.2 Environmental loads  
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3.3 Dynamic analysis  
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4 RESULTS AND ANALYSIS

4.1 Tower-top and platform displacement

Td Td TSTDd Pd

Pd PSTDd

Td Pd

Td TSTDd Pd PSTDd

mr R

PY

U sH
d

Td Pd

2143



Td Pd

TSTDd PSTDd

2144



4.2 Stress in tower and substructure
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4.3 Uplift and downward axial force on legs 
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5 CONCLUSIONS
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