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Structural systems of thin-walled members such as steel frames in power plants and 
sport facilities have reached increasing attention throughout the last decades. This 
increased attention is mainly due to an efficient material utilisation. However, the 
methods for structural analysis existing today are primarily based on single member 
analysis, which does not include the actual interaction between the members. Despite 
that, the modelling of the beams, columns, and especially their connections is essential 
for the assessment of the overall structural performance and for the ability to provide 
more economical design.

This thesis presents a novel methodology to analyse thin-walled frame structures. In 
general, the method consists of two different types of elements - advanced thin-walled 
beam elements and detailed joint elements. The computational efficiency of 
the process is achieved by the use of beam displacement modes, which reduces 
the number of equations needed. Furthermore, an in-depth assessment of each 
component is possible due to a displacement-based decomposition procedure. This 
procedure subdivides the deformation of each element into structurally meaningful 
displacement modes, whereby the user gains informative knowledge of the structural 
response.

The obtained results show that the methodology has potential and is well-suited  
for further development and practical use by enabling a full mechanical analysis 
of thin-walled frames. Furthermore, this general formulation is suitable for  
implementation in other approaches that uses displacement modes when  
analysing structural systems.
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