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Abstract 

In steel construction, it has been a common practice to provide a separate 
bracing system to resist horizontal loads due to wind loads, or 
earthquakes. However, roof panels are capable of resisting horizontal 
loads in addition to the strength of gravity loads if they are adequately 
interconnected to each other and to the supporting frame. The effective 
use of steel floor and roof panels can therefore eliminate separate bracing 
systems and result in a reduction of building costs. For the same reason, 
wall panels can provide not only enclosure surfaces, but they can also 
provide diaphragm action in their own planes. This research aims to 
define the structural contribution of single skin sheets with frames to 
resist lateral loads. Finite Element models (FEM) have been developed 
through different stages. For a specific arrangement of framed system, 
different forms of steel sheets are analyzed and the behavior under lateral 
load is examined. In each case, the efficiency of the steel sheet is 
quantified by comparing the horizontal displacement of the loading point 



 

 

with the reference basic case of truss system. An exact model is created 
to predict the effect of the corrugated sheets with the contribution of 
purlins and columns. Full scale experimental models are performed to 
investigate the effectiveness of steel sheets in resisting lateral loads. The 
FEM models are validated by experimental results. The developed 
diaphragm action of sheets is compared against the existing formulas in 
the international codes. Parametric studies are carried out to identify the 
effect of sheet thickness and number of fasteners on the global stability 
of the structural system. Finally, this research project can lead to 
recommendations for the national code in order to make use of 
corrugated sheets in resisting lateral loads.  
Keywords:   Steel structures, single skin corrugated sheets, diaphragm 
action, finite element modeling, experimental program, membrane forces, 
lateral loads, sway of structures. 
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