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Analysis of Fragility for Typhoon-resistance of Wind Turbine Tower in Taiwan
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Abstract

Due to the probability of typhoon occurrence is about 3~4 per year strike in the Taiwan, therefore
induced many severe damage of wind-turbine towers (WTTs) in the onshore or offshore area.
However, WTTs does not have the standard design codes to follow up to today in Taiwan. Therefore,
the purpose of the study is developed for the procedures of analysis fragility to meet the requirements
for the typhoon-resistant safety evaluation of WTTs. Increased with new material, higher with slender
of vertical structures, the elastic linear method cannot control the failure mechanism for the wind code
at prone-typhoon area. Also it cannot control the performance function under typhoon strike.
However, the nonlinear static analysis can estimate the nonlinear deformation and the results are more
than the elastic linear method accurately. Based on the gust response factor (GRF) method of the wind
spectrum of regression in Taiwan for considering the dynamic wind force of wind-turbine towers, the
feasibility of the application of Nonlinear Pushover Analysis (NPA) method to obtain the demand and
capacity of the typhoon-resistance safety evaluation is investigated. Furthermore, the probability of
fragility analysis is carried out using the First-Order Reliability Method (FORM). There are three
major results in this study: (1) the proposal formulation of wind speed power spectrum in Taiwan is
suggested; (2) Wind Probabilistic Risk Assessment method is more reliable than the Certainty Method
of Point Estimation; (3) the IEC-61400-1 code not suits to conduct the WTTs design in the Taiwan
region, the capacity of typhoon-resistance should be upgraded to 1.69 times of IEA 1A hub load.
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