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Seismic Response Analysis of Monopile Offshore Wind
Turbine based on FAST
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(School of Civil Engineering, Xi’an University of Architecture and Technology, Xi'an, China, Post Code :710055)

Abstract: In order to study the seismic dynamic response characteristics of monopile offshore wind tur-
bine tower, the seismic analysis module was developed by self-programming based on FAST v7 to form
the wind turbine seismic dynamic coupling simulation platform S-FAST, and its effectiveness was verified
by ABAQUS and Seismic softwares. Based on the extended S-FAST platform, the dynamic response of
NREL 5 MW monopile offshore wind turbine tower under the actions of turbulent wind, irregular wave
and earthquake was calculated. The results show that earthquake is the control load of tower top vibration
and wind wave load can effectively suppress tower top vibration. The in-plane bending moment of the tow-
er base is mainly caused by seismic load, and wind wave load mainly affect the out-of-plane bending mo-
ment of the tower base. The calculation example shows that the out-of-plane bending moment of the tower
base caused by wind wave load accounts for 69% of the coupled wind, wave and earthquake condition.
There is a nonlinear coupling relationship between wind wave load and seismic load. The full coupling
method should be used for structural response calculation in structural design.
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