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(ABSTRACT) 

 

The strength and behavior of composite slabs are governed by the shear interaction 

between the concrete and the steel deck.  The interaction property depends on several 

factors and it is not possible to express the relationship from a purely analytical basis.  As 

such, analysis and design methods available today use the interaction property derived 

from full scale performance tests.  In numerical modeling, the interaction property is 

obtained from a variety of elemental push off tests which, for the most part, do not 

represent actual slab bending. 

This research comprises experimental, analytical and numerical investigations of 

composite slabs.  The central objective of the experimental work is to develop a new small 

scale test method for evaluating the performance and behavior of composite slabs and also 

for determining the shear interaction property for use in numerical analysis.  The 

characteristics of the new test specimen are simple, easy and economical to conduct, as 

well as comparable in performance and behavior with the more common full scale slab test.  

The analytical study was conducted to determine whether data from small scale 

tests can be used in the present analytical methods to predict the strength of the actual 

slabs, to use the same test data for input in the numerical analysis, and to improve the 
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present Partial Shear Connection (PSC) design procedure.  A model that relates the shear 

bond stress to slab slenderness, which can be used to estimate the shear interaction property 

for slabs with any slenderness, was developed. 

Finally, a finite element study was conducted to develop a simple modeling method 

that is suitable for analyzing composite slabs with variable slenderness.  Parametric 

analyses to determine the effect of slenderness on the performance and behavior of 

composite slabs, and on the accuracy of the present design methods were also conducted.  

The results of this investigation demonstrate that the small scale test is feasible as a 

replacement for the full scale test.  Data from the small scale test can be used not only in 

the analytical methods but also in the numerical analysis, thus eliminating the need for 

separate push off type tests.  

  

 
 

Keyword: composite slabs, small scale test, elemental test, partial shear connection, shear bond, steel-

concrete composite 
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