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Abstract: The Carbon Fibre Reinforced Polymers composite is utilize in upgrading structural members to increase their

capacity. The strengthening of R.C beam using internally reinforcement of carbon fibre reinforced polymer (CFRP) fabric is

an effective method to improving shear strength of R.C beam. The CFRP fabric is use to increase load condition and also

decrease the deflection and small crack. This project represents experimental data of casting R.C beam. The stirrups are

replaced by the 10mm and 20mm of CFRP strips and the experimental readings are obtained. The readings are studied by

comparing them with plain simple beam.
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1. Introduction:

Since decades, steel is being used as reinforcing material
in concrete structures to provide strength and ductility.
However, steel is susceptible to corrosion in presence of
oxygen and moisture [19].Durability concern of steel
reinforced concrete structures pushed the researchers to
find the remedies for such problem and look for some
more durable and reliable materials. In last decades Fibre
Reinforced Polymers got considerable attention as
substitute material of steel in reinforced concrete
structures. Use of Carbon Fibre Reinforce Polymer strips
as internal reinforcement is technically sound and
practically efficient method of strengthening and
upgrading reinforced concrete member. FRP are being
used in reinforced concrete structures featuring their light
weight, high tensile strength, non-magnetic and corrosion
resisting properties, contrasting conventional steel
reinforcement [19]. The CFRP fabric use to increase in
load condition and also decrease the deflection and small
crack. In reinforced structure (RC) structure the corrosion
of steel reinforcement is a major cause of deterioration.
Since the use of FRP (Fibre Reinforced Polymer) material

is improving to solve the major problem for increase the

service life of structure [2]. It can be also used for repair
and damage structure it is called as retrofitting. There
may be reason for deterioration of structure such as error
in design and construction, environmental, corrosion in
steel, earthquake, accidental event or it may be error
caused due to time of construction. It has been shown that
the corrosion of the reinforcing bar can significantly
affect the strength and ductility of concrete structure
[20].So for this purpose the strengthening technique has
developed to get strength requirement. There are various
FRP materials available in market such as CFRP, GFRP
and Aramid etc. The FRP material is widely used but
more research 1is required to be carried out for
strengthening. If we consider a normal beam with steel
stirrups it has more width of crack and has less avg.
ultimate load [6]. So in this paper we exactly solve how to
increase a load capacity on it so that it can carry shear. In
this project we are going to increase the shear strength
with CFRP fabric strips of 10mm and 20mm with various

wrapping pattern.

2. Review of Literature:
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Beam has always been a subject of interest in structural
engineering practice. With the strong growth of
construction work in many developing countries, beam
design and its behavior prediction is a subject of
considerable relevance. The strengthening of R.C beam
with various wrapping pattern as different configuration
of varying thickness are shown below: Ehab.A.Ahmed
etal. focused on CFRP stirrups on bridge girder.
Shraddha.B.Thibe focused on torsional behavior of R.C
beam with externally wrapping of CFRP and GFRP
fabric.Sandeep Agharal studied on torsional strengthening
of R.C. beam with GFRP laminations

3. Experimental Work:

The experimental work carried out contains casting of
beams with different stirrup pattern. The beams of size
150mm*300mm*1000mm were casted. Total eleven
beams were casted in which one beam was a normal beam
and remaining ten beams were wrapped by CFRP strips of
10mm and20mm.

The R.C beams were casted by using M25 grade of
concrete 53 grade of ultra tech OPC cement. The size of

coarse aggregate was taken as 20mm throughout.

Figure 1.CFRP Fabric
The five beams were casted of 10mm strips stirrups and

remaining five were casted of 20mm strips.

Figure 2. 10mmm CFRP strips

Figure 3. 20mm CFRP strips
4. Methodology:
The R.C beams were casted with different wrapping
pattern as fallow:
Stirrups at L/3 ,at 0.75d, at L/4, spiral shape stirrups and
plus sign stirrups. The R.C beam was casted with top
reinforcement 2-10 for M25 grade of concrete 53 grade of
ultra tech OPC cement.

Wrapping patterns:

Figure 4. 20mm strips wrapping patterns.
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Sr. Test Average | Average | Percentage
No Beam Crack ultimate | increase in
Load load load
1 Normal | 20 KN 26.500 | -
Beam KN
2 L/3 31.24 39.700 | 4981
10mm KN KN
3 L/3 4429 60.950 130
20mm KN KN
Figure 5. 10mm strips wrapping patterns. 4 0.75d 2031 24350 811
After the casting and curing process the two point load 10mm KN KN
5 0.75d 32.65 36.500 3792
test is carried out on the UTM at 300mm and 700mm. 20mmm | KN KN
6 Plus 22.19 26500 |0
sign KN KN
10mm
7 Plus 29.36 36.500 38.30
sign KN KN
20mm
8 L/4 32.69 35.850 35.28
10mm KN KN
9 L/4 46.85 60.950 130
20mm KN KN
10 Spiral 32.69 34350 29.62
shape KN KN
10mm
11 Spiral 39.72 44200 66.79
shape KN KN
20mm

Figure 6. Two point load test setup

The graphical representation of result obtain is as fallow:

5. Test Result and Discussion:
80 —— :
Below table shows the results for all the wrapping L/3 raatio
g 60 10mm
patterns: = 40 —8— /3 ratio
1) The first crack load of Normal beam is 20KN which g 20 20mm
-
is less in all above wrapping pattern. 0 4~ Normal
beam
2) L/3 ratio and L/4 ratio is for 20mm strips is highest 0 20 40
i.e 44.29KN and 46.85KN DEFLECTION (mm)
3) The percentage increase in shear strength for L/3
ratio and L/4 for 20mm strips is 130 %. Figure 7. Load vs. deflection for L/3 ratio 10mm and
20mm strips.
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Fig: 8. Load vs. deflection for 0.75d for 10mm and 20mm

strips
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Fig:9. Load vs. deflection for Plus sign 10mm and 20mm

strips
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Fig:10. Load vs. deflection for spiral 10mm and 20mm

strips

6. Conclusion:

1) It is observed that shear strength taking capacity of
L/3 ratio 20mm and L/4 ratio 20mm strips has
highest value.

2) The spiral shape 20mm strips and L/3 ratio 10mm
strips has increase by 66.79% and 49.81% with
respectively to Normal beam.

3) The maximum increase in shear strength is about
130% for both 20mm strips /3 ratio and L/4 ratio
strips.

4) As we compared a normal beam with CFRP strips, it
has proved that CFRP strips having maximum shear
strength than steel stirrups.

5) We can also say that crack width decrease due to the
CFRP fabric strips.

6) Hence, we can conclude that the shear strength has
maximum value for CFRP fabric strips than Normal
beam.

7) As we consider the wrapping patterns of CFRP fabric
10mm and 20mm strips both are proved to more

efficient in shear strength.
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