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[bookmark: _GoBack]Composite slab-beam systems at elevated temperatures: 
Experimental, numerical and analytical studies.
This seminar presents the experimental findings of three series of composite slab-beam systems which were tested using an electrical heating furnace.  They were one-quarter scale sub-structures, measuring 3.15 m by 3.15 m in plan. The three series comprised: (1) three composite slab-beam systems with unprotected interior secondary beams; (2) three composite slab-beam systems with varying sizes of protected secondary beams on the edges; (3) three composite floor assemblies with varying size of protected main beams on the edges. 

The first series examined the effects of unprotected interior secondary beams and edge rotational restraint on the behaviour of floor assemblies. The test results show that continuity of reinforcement in the slab over the supporting beams, and the presence of interior beams, can reduce the slab deflection and enhance its load-bearing capacity. Interior beams can be left unprotected without leading to a structural failure. The interior beams enabled the slab to mobilize higher tensile membrane forces. A numerical model using ABAQUS has been developed to simulate the tests. The numerical predictions agree well with the experimental results. 

In the second series, the sizes of protected secondary edge beams were varied to study the effect of secondary beam stiffness on the fire behaviour of the assemblies. Test results showed that as the stiffness of the protected secondary edge beams increased, the slab central deflection decreased and failure of the slab occurred later. But once the composite slab-beam action is weakened by cracks in the slab over the main or secondary edge beams, the benefit associated with a greater stiffness of the edge beams is lost. 

The third series presented a study on the behaviour of interior panels with both rotational and in-plane restraints along the four edges. The purpose is to investigate the effect of bending stiffness of protected main beams. Test results showed that tensile membrane action was mobilised at a deflection equal to about 1.0 of the slab thickness, irrespective of the bending stiffness of the edge beams. Similar to the findings in the second series, an increase of the edge beam bending stiffness could help to reduce the slab deflection initially but as temperature increased, cracks in the slab over the protected main edge beams developed, and benefit was lost. 

The authors proposed a semi-analytical model which can predict the load-bearing capacity of composite beam–slab floor systems enhanced by tensile membrane action under fire conditions, but weakened by deflection of protected edge beams. The novelty is that the slab enhancement factor actually takes account of the deflections of protected edge beams. The new model can consider the beam–slab interaction under fire conditions. Verifications with the test results show that the new model gives fairly accurate and conservative predictions of the load-bearing capacity of composite beam–slab systems.
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