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Abstract of Thesis:

This research presents an experimental and theoretical investigation of flexural behavior of reinforced concrete one-way
slabs strengthened or repaired with ferrocement.

The experimental work included testing of twenty two reinforced concrete slab specimens with dimensions
(1800mmx300mmx70mm), fifteen of these slabs were strengthened, four slabs were repaired with ferrocement and three
specimen were tested without strengthening act as reference slabs (control) for comparing the performance of ferrocement
strengthened or repaired slabs. The experimental variables considered in the test program include the effect of using
ferrocement cover on the specimens of variable depths, ferrocement thickness, number of wire mesh layers (volume fraction of
wire mesh reinforcement), compressive strength of ferrocement, connection method and existence of a cold joint.

All the reinforced concrete slab specimens were designed of the same dimensions and reinforced identically to fail in flexure.
All slabs had been tested in simply supported conditions subjected to two points load.

The experimental results show that the ultimate loads and first cracking loads were increased by about (4.1-17.3%) and (2-
34%) respectively for the slabs strengthened with ferrocement with respect to the unstrengthened reinforced concrete slab
(control slab).

Also, these strengthened slabs showed a lower deflection at corresponding loads than the unstrengthened reinforced concrete
slab, the decrease in maximum deflections were about (5.1-20.9%) with respect to the control slab.

Three-dimensional nonlinear finite element analysis has been used to conduct the numerical investigation of the general
behavior of strengthened slabs. ANSYS (Version 14.0, copyright 2011) computer program was used in this work. Eight-node
brick elements (SOLID65) were used to represent the concrete and ferrocement mortar, two-node (LINK180) element were used
to model discrete representation of steel bar reinforcement within concrete, while model the wire mesh reinforcement used as a
volume ratio distributed within the ferrocement brick elements. Eight-node isoparametric brick elements (SOLID 185) were
used to model the loading steel plate in the finite element analysis model. Perfect bond between the concrete surface and
ferrocement cover was assumed. The main parameters of this work used ferrocement cover on the specimens of variable depths,
ferrocemet thickness, compressive strength of ferrocement, number of wire mesh layers (volume fraction of wire mesh) and
shear connectors on the behavior of slab specimens.

The adopted finite element models were found to predict the ultimate strength, deflections, first crack loading and crack
patterns in a reasonable agreement with the test results.




