
 

 

The Power of Steel and Concrete 
 
Professor Brian Uy from the School of 
Engineering in collaboration with researchers 
from the University of New South Wales and 
University of Sydney, are examining factors 
affecting shrinkage and movement in concrete 
and steel beams used for building structural 
flooring. This research is funded by BlueScope 
Lysaght and the Australian Research Council 
through a Linkage Project grant. 
 
‘Buildings often contain composite beams made of 
concrete and steel to provide structure for flooring’, 
explains Professor Uy. ‘These beams undergo 
deformations because over time the concrete 
“creeps” and shrinks and can slip relative to the 
steel joist holding the beam. In an innovative 
composite beam design the construction industry 
has been using steel sheets or decking that are 
deeply corrugated with a profile shaped like a 
trapezoid. This allows for large spans between 
beams in flooring systems, making it an economical 
design and reducing the amount of concrete 
needed. However, surprisingly little research has 
been done on this type of composite beam and its 
structural behaviour – how all the concrete and steel 
elements that are connected together interact with 
each other to cause movement and deformations. 
The team will investigate these interactions, looking 
at the long-term behaviour of concrete-steel beams 
with trapezoidal decking in order to improve the 
design and make recommendations accordingly.’  
 
The “creep”, “shrinkage” and “slippage” in various 
directions of the materials in composite beams will 
be examined experimentally by using various loads 
placed on beams. The behaviour of the steel 
connector between the beam of steel trapezoidal-
profiled sheets and concrete, and the supporting 
steel joist will be examined over time. Theoretical, 
analytical and numeric models will be developed 
describing the time-dependent stresses and 
resultant deformations on composite beams. 
 

 
 
 
Australia is a world leader in the research of 
composite structures and this project aims to 
continue this high standard. The use of innovative 
composite beams (steel and concrete with 
trapezoidal-profiled steel sheets) has the potential 
to be both economical and competitive in the 
building industry. By having a thorough theoretical 
and practical understanding of the movements of 
the components of these beams over time, Australia 
can continue to produce robustly engineered and 
tested building construction materials, leading the 
way in innovative design. 
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