
Aalborg Universitet

Collapse Analysis of Timber Structures

Kirkegaard, Poul Henning; Sørensen, John Dalsgaard

Published in:
Proceedings of the Ninth International Conference on Computational Structures Technology

Publication date:
2008

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):
Kirkegaard, P. H., & Sørensen, J. D. (2008). Collapse Analysis of Timber Structures. In B. H. V. Topping, & M.
Papadrakakis (Eds.), Proceedings of the Ninth International Conference on Computational Structures
Technology Civil-Comp Press.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            - Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            - You may not further distribute the material or use it for any profit-making activity or commercial gain
            - You may freely distribute the URL identifying the publication in the public portal -

Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: December 06, 2025

https://vbn.aau.dk/en/publications/c773a240-dcad-11dd-a016-000ea68e967b


 

Proceedings 
home 
preface 
contents 
authors 
keywords 
copyright 
reference 

©2008 Civil-Comp 
Ltd 
CDROM ISBN 
978-1-905088-22-5 

Paper 247 
 
Collapse Analysis of Timber 
Structures  
P.H. Kirkegaard and J.D. Sørensen  
Department of Civil Engineering, Aalborg University, Denmark  

Keywords: collapse, robustness, timber structure, reliability, failure 
modes, FEM.  

full paper (pdf) - reference  

Timber is an efficient building material, not least with respect to its 
mechanical properties. Thus, the strength-to-weight ratio of timber 
is higher than for steel, making it ideal for the construction of 
lightweight building structures. However, considering its beneficial 
properties, timber is still not used to its full potential in the building 
and construction sector. Many building developers, architects and 
structural engineers do not consider timber as a competitive building 
material compared to concrete, steel or masonry. Therefore, further 
research is required before timber can achieve recognition as a high-
quality building material such as steel and concrete. Whereas the 
codes and regulations for the design of concrete and steel have 
undergone a remarkable modernisation over the last decades, codes 
and regulations for the design of timber structures are falling 
significantly behind. Issues regarding the robustness of timber 
structures especially need some investigation.  

The present paper has investigated the collapse characteristics of 
timber structures based on the framework for robustness analysis 
introduced in the Danish Code of Practice for the Safety of 
Structures [1] and a probabilistic modelling of the timber material 
proposed in the probabilistic model code (PMC) of the Joint 
Committee on Structural Safety (JCSS) [2]. The approach has been 
used for a case considering a glulam frame structure supporting the 
roof over the main court in a Norwegian sports centre. Compared 
with a recommend target value the reliability analysis of the glulam 
frame indicates a structure with a little too high probability of failure 
for one out of eleven considered failure modes. Progressive collapse 
analyses are carried out by removing three columns one by one 
implying that the timber structure can be characterized as robust 
with respect to the robustness framework used for the evaluation. 
However, the results are obtained based on a simplified modeling of 
the timber structure which does not consider a non-linear behavior 
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of the joints. Future investigations should also consider 
redistribution of load effects, system effects and a modelling of 
possible gross errors, i.e. unintentional loading and defects.  
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