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Preface

This thesis is the final part of my Master of Science in Civil Engineering at the Delft University
of Technology, and therefore my final part of being a student. It describes the 'Influence of
geometric imperfections and increasing turbine sizes on the validity of load transfer functions
in bolted ring-flange connections'. From October 1st 2022 until June 29th 2023, I worked on
this research and writing the report.

I am incredibly grateful for everything I have learned over the past 8 years, from starting in
Applied Mathematics, which was not the best choice for my academic career, but one of the
best choices for my personal life. I started Civil Engineering because I was very interested in
the transport and infrastructure side, and developed a great interest for structures and what
it takes to make it safe and useful for civilians. Mostly, I am grateful for the past year where I
got the opportunity for my internship and master thesis at Ramboll, where I really found my
passion in offshore wind.

I would like to thank all teachers and professors for providing the knowledge it takes to call
myself a structural engineer (in a week from writing this preface), and making me and all other
students enthusiastic about this field. Moreover, I would like to thank everyone at Ramboll
for making my time in Hamburg absolutely unforgettable. And ofcourse my family and friends
for the incredible support over the past 8 years, motivating me during setbacks and keeping
me sane during (most of) my student years. Lastly, I would like to thank my assessment
committee for making my thesis possible: Bettina, who has been my supervisor and mentor at
Ramboll for both my internship and thesis. Thank you for helping me, especially during times
where you were sick at home and started your laptop just to answer my question. Hagar, for
helping me with the final phase of my thesis and giving me confidence about my work and
some reassurance that 'everything will be fine'. And my professors Milan Veljkovic and Bert
Sluijs, for guidance, knowledge and the critical questions that helped me further obtaining this
thesis.

Ruth Korthals Altes
Delft, June 2023
































































































































































































58 5. Analytical calculation

calculations have to be done to obtain what the actual influence is of this parameterization.

5.4.2. Distance bolt to inside flange

In this parameterization, the length of the flange is increased towards the inside of the turbine,
resulting in a larger distance between the bolt and the inner part of the flange. The results for
each of the three approaches show the same trend. Namely, a larger distance from the bolt to
the inside of the flange results in a lower bolt force. In the first stage of the LTF, the difference
is smaller or negligible. At high external forces, the difference becomes higher.

Blue: distance bolt to inside flange 175 mm
Red: distance bolt to inside flange 216 mm
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Figure 5.9: Analytical approaches reference model and DI parameterized

5.4.3. Distance bolt to outside flange

This section elaborates the difference between the reference model and an increased length
between the center of the bolts and the outside of the tower wall. The results show very large
differences between the reference model and the parameterized model. For all three approaches,
the forces in the bolts increase drastically when this distance increases. It would therefore be
more beneficial to reduce this distance.

Blue: distance bolt to outside wall 140 mm
Red: distance bolt to outside wall 173 mm
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Figure 5.10: Analytical approaches reference model and DO parameterized










































