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AB' STRACT

In the present study a composite corrugated precast prestressed concrete deck
slab bridge is introduced. The slab consists of a precast prestresed corrugated layer

topped by a cast—in situ layer.

In this research, this slab is extended to be used, for simply supported short
and medium span bridges.

Comparison is conducted with conventional flat slab bridges to assess the
merit of using the new proposed slab.

Mathematica] modeling is employed in the analysis where a nonlinear finite
element program was utilized in order to predict the behavior of the composite slab.
Preliminary numerical examples are solved, by using this program to confirm its
validity for the parametric study. The prestressed concrete composite section is
modeled as successive layers, each layer with different properties. Loading followed
the standard roadway bridge loading according to the Egyptian code of practice,
which allows for unsymmetrical lane loads. The parameters that affect on the
behavior of this slab are studied under cases of loading at both construction stage and
service stage. These parameters are "geometry, prestressing force, material strength,
additional non prestressing steel, and jacking position". The study shows that the
overall behavior of the composite corrugated prestressed slab is better than the
behavior of the equivalent flat slab, regarding deflection and stresses in top and
bottom fibers of this slab. The study also shows that the additional reinforcement is
important to reduce high stresses at critical sections and to reduce camber and

deflection.

Key words: "Composite corrugated concrete slabs, prestressing, short and medium

span bridges".
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