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Abstract

The present study has included two parts: experimental and analytical. The
aim was to investigate the effectiveness of using carbon fiber fabric materials
to increase the load carrying capacity of corbels subjected to non-reversed
repeated loading regimes.

The experimental part has included the casting of 20 normalweight
reinforced concrete corbels, having the same dimensions, flexural
reinforcement and horizontal shear reinforcement; some of these corbels were
externally strengthened with carbon fiber fabric strips. The corbels were
divided into two groups according to the type of loading. The first group
included 6 corbels tested under monotonic loading, while the second group
included 14 corbels tested under non-reversed repeated loading. The studied
variables were: the width and configuration of the carbon fabric strips and the
load history schemes that have been used to apply the non-reversed repeated
loading.

While the analytical part has included using a 3D finite element
methodology in the ANSYS-15 software to simulate the behavior of ten
reinforced concrete corbels subjected to both monotonic and repeated loading
regimes and checking whether the models chosen were adequate to model the
same response of the experimental tested members.

The results of the experimental and analytical parts have showed that the
external strengthening with carbon fiber fabric strips have enhanced the
capacity of corbels. This enhancement, for the corbels strengthened with 50
mm strips and tested under monotonically applied loads, was 11%, 15% and
27% for the horizontal, inclined and mixed configurations respectively. While
for the non-reversed repeated loaded corbels, the enhancement in the load
carrying capacity was about 11%, 18% and 21% for the horizontal, inclined

and mixed configurations respectively.
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For the non-reversed repeated loaded specimen, a strength gain has been
recorded with increasing width of strengthening strips from 50 mm to 150 mm,
this gain, ranged between of 11% to 24% for horizontal configuration, 18% to
25% for inclined configuration and 21% to 29% for mixed configuration.

The ANSYS software has been used to model the failure mechanism for the
reinforced concrete corbels strengthened with woven carbon fiber fabric strips;
the results of simulating the behavior of these corbels under both monotonic and
repeated loading regimes has agreed well with the experimental results, the
differences recorded ranging between 1% and 14% for the ultimate loads and
between 1% and 16% for the ultimate deflections.



