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Abstract

It iIs an essential requirement to make the offshore renewable energy industry more economically efficient in order to greater investment. Extending the service life of the offshore wind turbine support structures
would contribute to the reduction of the costs. The S-N curve approach is used Iin the fatigue-life assessment, in particular the T' curve is applied for the fatigue behaviour of welded tubular joints. This curve does
not make differentiation between joint types or applied loads, which affects the fatigue strength leading to obtain a value which may not be the optimum. Therefore, this research intends to prove that much work
must be carried out on the development of new S-N curves to reduce safety factors avoiding unnecessary costs of over-conservatism. For this purpose, different regression analyses were performed considering
different: sample sizes, independent variables, variable transformations, and stress levels.
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92 test results from the United Kingdom Offshore Steels Research
Project (UKOSRP) and the European Coal and Steel Community

Linear Regression Analyses

v Normality (Skewness , Kurtosis & Shapiro-Wilk test)

v No multicollinearity (variance inflation factor)

v Homoscedasticity (Bartlett's test) v Independence (Residuals Plot)

, ECSC) sponsored research programme [1]. . .
( ) P Prog [ ] v Linearity (Pearson’s coefficient)
SAMPLE 1: 59 tubular joints of 16 mm SAMPLE 2: 44 tubular T-joints of 16 mm SAMPLE 3: 92 tubular joints
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Conclusions Recommendations

It would be convenient to:
v - include all the available data in the regression analysis for increasing the reliability,
| - have different curves for each type of joint configuration,

~<|| - carry out an assessment about the probability of failure for deriving design curves,

- study the slope curve above the endurance limit because may need some modification,
- consider different subsets divided according stress levels, and

The results of this study should not be used to assess fatigue, further research must be carried out for the
development of new S-N curves to reduce safety factors and thus reduce costs, without incurring in an
unnecessary increase of the probability to failure.
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