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Abstract

includes testing of Twenty-one reinforced concrete beam specimens with
dimensions (200mmx300mmx3200mm), Thirteen of these beams were
strengthened by NSM technique, one beam was strengthened with
external CFRP strip, one beam was repaired with carbon fiber reinforced
polymer (CFRP) strips and six specimens were tested without
strengthening acts as reference beam (control) for comparing the
performance of CFRP strengthened or repaired beams.. The experimental
variables considered in the test program include the location, dimensions
and number of CFRP strips, compressive strength of concrete and the
amount of the tensile reinforcement. All the reinforced concrete beam
specimens were designed of the same dimensions and reinforced
identically to fail in flexure. All beams had been tested in simply
supported conditions subjected to four point load. The experimental
results show that the ultimate loads are increased by about (38-101%) for
the beams strengthened with CFRP strips by NSM technique with respect
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to the unstrengthened reinforced concrete beam (control beam). A 78%
and 178% an increase the longitudinal reinforcement of the CFRP-
concrete beam caused an increase of 20.51% and 46.15% in the ultimate
load capacity of the CFRP-reinforced concrete beam respectively. A
31.58%, 57.89% and 84.21% an increase in the compressive strength of
the CFRP-concrete beam caused an increase of 16.67%, 23% and 35.9%
in the ultimate load capacity of the CFRP-reinforced concrete beam
respectively.

strength of CFRP bars is much higher than that of steel, thus leading to a
more effective tensile tie.
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