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A Study on the Fatigue Analysis of Jacket-Type Substructure for OC4 5MW
Reference Offshore Wind Turbine
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Abstract

Base on stress-life approach, this study is focused on fatigue assessment of the Jacket-type
substructure for 5SMW referenced Offshore Wind Turbine (OWT) in the Offshore Code Comparison
Collaboration Continuation Project (OC4) implemented by International Energy Agency (IEA). This
work is to use two independent structural analyses: Global Analysis and Local Analysis, and is
associated with considerations of the loadings from the server control, wind, wave and ocean current
under Taiwan’s environmental conditions. In global analysis, the NREL FAST software is employed to
analyze the dynamic response of integrated offshore wind turbine and support structure under 324
design load cases defined by the GL guidelines. Then, the tower top shear, axial force and bending
moment by FAST are calculated as the input to the ANSYS APDL software to conduct subsequent
support structural fatigue analysis. Finally, the stress amplitude and its corresponding number of
cycles can be obtained by the Rainflow-counting algorithm, and then the cumulative fatigue damage
ratio can be thus calculated by S-N curve and Palmgren-Miner rule to evaluate the fatigue life under
the consideration of 25 year lifetime. The present computed results show that the Jacket-type
substructure for 5SMW referenced Offshore Wind Turbine is in compliance with the fatigue life design
under Taiwanese environmental conditions. Higher fatigue damage ratios at some locations close to
tower top and bottom of jacket tubular structures can be found. It is also suggested that tubular joints
close to above locations need to be reinforced.
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