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Abstract

Changes should be made in the use of structures in particular
beams in highways subjected to service loads exceeding the designed
ones , or subjected to deterioration making it unsafe without treatment.

Repairing means strengthening and improving the quality of
structures , one of the means to arrive or achieve such target is by
external wrapping with fiber reinforced polymer (FRP) as a leading
technology used for strengthening concrete members in the last
decades due to those fibers having light weight , easy manipulation ,
excellent behavior against fatigue loads , good density , very high
ductility , high alkali resistance , high resistance to corrosion and
deterioration , and high resistance to tensile forces .

Most of the studies and lab researches were on straight beams
without finding out the problems of arches and curved beams or
parabolic beams in spite of those beams being used in highways,
bridges and in many other structures specially those situated in
earthquake areas , also due to their high resistance .

Therefore the current study aims at finding out the behavior of
reinforced concrete parabolic beams when wrapped with carbon fiber
reinforced polymer (CFRP) and subjected to repeated loads as
compared to an ordinary elements .

To do so (twelve reinforced concrete parabolic beams were
prepared having cross-section (150 x 200 mm) dimensions
strengthened at the cracks expected zones and failure zones , then
tested under repeated loads.

They were divided into three main groups A ,B ,and C, group A

consisted of six beams , two unstrengthened as control beams and four



wrapped with (CFRP) in different ways , this group was tested by
confining one end and let the other end to move laterally .

Group B consisted of three beams , two control beams , the third
was strengthened with (CFRP) and tested by confining both ends with
no lateral movement.

Group C consisted of three beams (applied by 55% of the max.
load of control beams of group A) , those beams were repaired with
(CFRP) and tested in the same manner as group A.

Due to the results obtained from the above tests it can be noticed
that the (CFRP) have the ability to increase the strength of the
parabolic beams at different rates depending upon the shape and
pattern of wrapping , also changing the end conditions (support ends)
had a marked effect on increasing the strength resistance of the beams
at high rates where by confining both ends without allowing any
lateral movements increased the strength many times as compared
with the other end condition (free at one end and confined at the

other).
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