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ABSTRACT

This research is an attempt to provide more experimental tests
data for Reactive Powder Concrete (RPC) beams strengthened by
externally bonded CFRP in flexure.

RPC is one of the latest developments in concrete technology.
It is also known as an ultra-high performance concrete (UHPC)
which is characterized by dense mix, high cement content, very
high mechanical strength, high durability and contains in most
cases steel fibers to decrease its brittleness.

The mixing procedure used in this study presents a successful
way to produce RPC with a cylinder (100X200 mm) compressive
strength exceeding 110MPa by using heat curing.

Nine singly reinforced RPC beams were investigated; one was
the control beam without CFRP , and eight were externally
strengthened by CFRP sheet. All beams were of the same cross
section, length, internal reinforcement, and of the same concrete
mix design. All 9 beams were cured in the same way. The
experimental variables considered in the test program include,
number of CFRP strip layers (1 layer or 2 layers) width of CFRP

strip, with or without using external anchorages.

Experimental results showed high improvement in the beams
ability to resist flexure when being externally strengthened by
CFRP sheet. The ultimate load was increased up to (64.29) % for
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the beam strengthened with bonded CFRP sheets and external
anchorages with respect to the unstrengthened reinforced concrete
beam (control beam). Test result also showed increases in the first
cracking load up to (100) % in the strengthened beams compared
with the control beam. On the other hand, the strengthened beams
exhibited significantly lower deflection at corresponding loads,
compared with the unstrengthened one. The using of external
anchorages is effective in increasing the interaction between the

CFRP and concrete section.
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