
�������� ��	
�����

Design of top-hat purlins for cold-formed steel portal frames

Asraf Uzzaman, Andrzej M. Wrzesien, James B.P. Lim, Robert Hamil-
ton, David Nash

PII: S2352-0124(16)30039-X
DOI: doi: 10.1016/j.istruc.2016.06.006
Reference: ISTRUC 123

To appear in:

Received date: 17 April 2016
Accepted date: 18 June 2016

Please cite this article as: Uzzaman Asraf, Wrzesien Andrzej M., Lim James B.P., Hamil-
ton Robert, Nash David, Design of top-hat purlins for cold-formed steel portal frames,
(2016), doi: 10.1016/j.istruc.2016.06.006

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.istruc.2016.06.006
http://dx.doi.org/10.1016/j.istruc.2016.06.006


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

1 

DESIGN OF TOP-HAT PURLINS FOR COLD-FORMED STEEL 

PORTAL FRAMES  

 
Asraf Uzzaman

a
, Andrzej M. Wrzesien

b
, James B.P. Lim

c
,  

Robert Hamilton
a
 and David Nash

a
 

a Department of Mechanical and Aerospace Engineering, The University of Strathclyde, 75 Montrose Street, Glasgow G1 1XJ  

b Department of Civil Engineering, The University of Strathclyde, 75 Montrose Street, Glasgow G1 1XJ  

c Civil & Environmental Engineering, The University of Auckland, 20 Symonds Street, Auckland, New Zealand 

 

Abstract 

             This paper considers the use of cold-formed steel top-hat sections for purlins 

in the UK, as an alternative to conventional zed-sections. The use of such top-hat 

sections could be viable for cold-formed steel portal framing systems, where both 

the frame spacing and purlin span may be smaller than that of conventional hot-

rolled steel portal frames. Furthermore, such sections are torsionally stiffer than zed-

sections, and so have a greater resistance to lateral-torsional buckling. They also do 

not require the installation of anti-sag rods. The paper describes a combination of 

full-scale laboratory tests and non-linear elasto plastic finite element analyses. The 

results of twenty-seven tests on four different top-hat sections are presented. In 

terms of stiffness, good agreement between the experimental and finite element 

results is shown. The finite element model is then used for a parametric study to 

investigate the effect of different thicknesses and steel grades. Design 

recommendations are provided in the form of charts. The use of the finite element 

method in this way exploits modern computational techniques for an otherwise 

difficult structural design problem and reduces the need for an expensive and time 

consuming full laboratory study, whilst maintaining realistic and safe coverage of 

the important structural design issues. 
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