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Abstract

This study investigated the strength of an offshore
meteorological mast under typhoon condition. The
considered meteorological mast is intended for operation at
a site off the Fangyuan Township coast. First, the study
collected the typhoon environmental conditions for a return
period of at least 50 years. A structural model was built
using finite element. Afterwards, the environmental loads
including wind, wave, and current for the selected typhoon
condition were evaluated and applied to the finite element
model for analysis. Modal, static and dynamic structural
analyses were then carried out to verify the strength of the
structure and the extreme motions at the top of the tower. A
comparative study on the effects of plunging wave and
dynamic structural response was conducted and showed the
level of stress could increase by 23% at the base of the
monopile, along with additional 142% lateral deflection at
the top of the tower.

Keywords: Meteorological mast, typhoon, plunging wave,
strength evaluation, dynamic response.
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