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Fatigue Life Evaluation using Time-domain Simulation for
Bottom-fixed Jacket Foundation of Offshore Wind Turbine
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Abstract

This study evaluated the fatigue life of the jacket support structure of a 3.6 MW wind turbine
operating in Fuhai Offshore Wind Farm by time-domain simulations. The long term statistical
environment was based on a preliminary site survey that adequately served as the basis for a
convergence study for an accurate fatigue life evaluation. The wave loads were determined by the
Morison equation, executed via the in-house HydroCRest code, and the wind loads on the wind
turbine rotor were calculated by an unsteady BEM method. The Finite Element model of the wind
turbine was built using Beam elements. However, to reduce the time of computation, the hot spot
stress evaluation approach combined FE-derived Closed-Form expressions of the nominal stress at the
tubular joints and stress concentration factors. Finally, the fatigue damage was assessed using the
Rainflow Cycle Counting scheme and adequate SN curves. The results showed that after a dozen days
of simulated life time, the accumulated fatigue damage prediction converged to a stable 20-year
fatigue damage.
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