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Abstract:

Carbon fiber reinforced polister (CFRP) strips have been proved to be on effective way
of strengthening different structural members such as beams, slabs, columns, frames, shear

walls and the like.

In this research, reinforced concrete beams strengthened by CFRP strips have been
experimentally tested under bending moments.

To strengthen beams by CFRP strips, many variables should be taken into account such
as: ‘

- Characteristic strength of concrete in compression F¢.

- Dimensions of cross - section (the ratio d/b).

- Cross - section aria of CFRP strips, i.e. the value of pg.

- Cutting CFRP strips on different spacing a long the beam length.
- The type of CFRP strips, i.e. the value of EP.

- Fixing the ends of strips.
- The ratio of tensile reinforcement and reinforcement arrangement in the beam. Ete.

Tested beams were similar
The only variable was the way of strip fixation.

Three groups with two beams each were tested. 1q group without CFRP strips, 2° group
with strips fixed on the bottom side of the beam. 39 group with strip fixed at the ends too.

Beams were loaded from “0” to failure. Mid span deflection, longitudinal strains of
combined cross — sections (compression concrete, tensile reinforcement, and strips) were
measured. Cracks, crack formation and crack growth during the loading process were
checked. Failure mode of each group was registered.

Result were analyzed and compared.
The most important results and recommendations in this research;

Reinforced strips proved high efficiency in increasing member’s stiffness and strength to
resist bending monient and at the same time this strips have decreased the density and
enlargement of cracks formed ‘before failure and especially for those beams which the strips
"~ are fixed at both ends, but we have also noticed that the failure of the strengthened beams was
sudden without any prior notice; and flexibility (ductility) for those beams was less than for

un strengthened beams. - _
For this reason we recommend to think about another way for fixing this strips.

The best performance of these sirips in determined by the value of the ultimate
longitudinal strain. '

We also recommend carrying on the study of the remaining variables in order to be able
'to model -the relationship between these variables in a mathematical formula or a computer
program and this will enable us to have more comprehensive and accurate results and
calculate the necessary value of reinforcement to strengthen various structural members.




