Second generation externally restrained bridge deck slabs
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ABSTRACT: About 30 years ago, the arching action in concrete bridge deck slabs of girder bridges was initially utilized in Ontario, Canada, by reducing significantly the amount of reinforcement in these slabs. The design method for such utilization of the arching action was adopted in the American AASHTO design specifications in 1996, and in the rest of Canada in 2000 through the Canadian Highway Bridge Design Code (CHBDC). Further utilization of the arching action led to steel-free, or corrosion-free deck slabs, which contain no tensile reinforcement, and are restrained transversely by means of steel straps connected to the top flanges of the supporting girders. The concrete of the steel-free deck slabs contained synthetic fibres of short lengths. While these fibers controlled cracks due to volumetric changes in concrete, they were not effective in arresting fatigue-induced cracks, with the result that all early steel-free deck slabs developed fairly wide longitudinal cracks roughly midway between the supporting girders. Fatigue tests on full-scale models have confirmed that the safety of the deck slabs is not compromised by the wide cracks. However, these cracks appear unsightly. The 2nd edition of the CHBDC [2006] requires that all these slabs, which are now called externally restrained deck slabs, be provided with orthogonal meshes of bars of glass fibre reinforced polymer (GFRP) for controlling fatigue-induced cracks. The earlier externally restrained deck slabs with crack-control reinforcement are now referred to as those of the 1st generation, and deck slabs with the crack control reinforcement as those of the 2nd generation. The paper provides a brief history of the utilization of the arching action in bridge deck slabs, and provides details of the 2nd generation of externally restrained deck slabs.

