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Abstract 
 

From the past few decades, structures came across their serviceability 

constraints that the structures show cracks after a short period of their 

construction. The structures are losing their integrity in terms of life 

expectancy and resistance to extreme severe conditions. So to compensate, 

new advanced techniques has proposed in the market after the research 

findings. In the present world, structures came across a new technique of 

FRP sheets and new improved methods of implementing this composite. 

Thus in the present study of review, includes the researches done by the 

various authors in the field of repair and rehabilitation by using CFRP sheets. 

From the study of past research, various advantages of using CFRP sheets 

came over like resistant against corrosion, impart high stiffness and strength, 

and crack arrestors. From the literature review, different techniques came 

into notice and this paper consists most of them and are described in further 

sections. The result from all retrofitting techniques on RC beams declared 

that CFRP has positive impact on enhancing the properties of concrete. 
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1 Introduction  
 

In the past decades, concrete members were repaired by post tensioning 

or jacketing with new concrete. Certain research studies were made possible  
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that time enhancing the properties of retrofitted concrete members. Steel 

plates were used but at the later time, studies explored that steel plates are 

more susceptible to corrosion along the adhesive interface [1].   

In the paced contemporary world, structures are constructed with various 

constraints. Due to competition in market, construction supposed to remain 

continues even in extreme climatic conditions. In turn, structures fail to 

provide serviceability as anticipated during planning. Several factors 

affecting the same like, corrosion of reinforced steel, brittle nature of 

material, crack propagation leading to spall off concrete, and many more [2]. 

The FRP composites had emerged as alternatives preferable over the 

traditional methods for repair and strengthening of RC members. To 

compensate the life expectancy of the structure, revolution came over with 

the invention of new advanced techniques for rehabilitation of concrete 

structures that is known as FRP laminates. The merits of using FRP sheets as 

1) steel plate bonding or jacketing, 2) FRP are low weight, 3) possess high 

tensile strength, 4) better resistance to acids and bases. Alternative method of 

utilizing FRP sheets or plates is by externally bonding them, but a more 

précised and effective way is to pre-stress the FRP sheets. The effects of 

externally bonded FRP sheets are to influence the strengthening of RC beams 

in flexure, shear and applied loads [3].  

The FRP laminates are utilized nowadays to repair and rehabilitate the 

RC structures. This method is best suited for enhancing the stiffness and 

strength of RC beams considering the parameters like layering of FRP sheets 

on tension phase, orientation of fibre, length of fibre, type of FRP [4][5].  

 
2 Proposed Techniques  
 

An analysis of RC shear beams using carbon fibre composites is done in 

this section. The authors had studied ±45° and 90° orientation of carbon fibre 

plastic composites on samples without cracks and cracked beams. The results 

were represented by load deflection plots. The specimen model is shown in 

figure-1 below: 

 
Figure 1 Control Beam Specifications 
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In this study, the results achieved experimentally were compared 

between control beams without CFRP wrapping, RC beams without crack 

with CFRP wrapping at ±45° orientation and pre-cracked RC beams 

retrofitted by CFRP wrapping at 90° orientation. The outcomes obtained 

were further compared with the obtained numerically using ANSYS to 

validate their model. 

In the numerical study, a quarter model was created with the different 

number of elements. Following fig. 2 is representing the outcomes of 

convergence study on deflection at mid span. 

 
 

Figure 2 Outcomes of Convergence Study 

 

From the graph, the authors made conclusion that model with 1296 

elements show negligible effect on mid span deflection, so it was decided to 

have a model with 1440 solid members with 65 concrete elements.  

From the comparative analysis, the numerical models show increment by 

8% in ultimate load for conventional specimen and crack free strengthened 

beam whereas 8% decrement in ultimate load for precracked strengthened 

beam specimen. Moreover, in concern of stiffness, experimental and 

numerical outcomes represented almost linear response among each other. 

They also demonstrated that for 90° fibre orientation the crack free and 

pre-cracked strengthened beams show alike results for stiffness up to 

yielding stage of reinforcing bars. At final stage, pre-cracked retrofitted beam 

show decrement by 6.7% in load and increment by 10.5% in deflection. 

In [6] worked on structural performance of corroded RC beams repaired 

with CFRP sheets. In this experimental research, 10 RC beams were casted, 

out of them 6 were retrofitted using CFRP sheets with 3 different schemes.  

Figure 3 shows Reinforcement Detailing of Beam Specimens. 
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Figure 3 Reinforcement Detailing of Beam Specimens 

  

Figure 4 shows Strengthening schemes; a) Scheme 1; b) Scheme 2; c) 

Scheme 3. Three different schemes that were adopted during the study were 

describes as under: 

 
Figure 4 Strengthening schemes; a) Scheme 1; b) Scheme 2; c) Scheme 3 
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From the outcomes, it was clear that, by the use of CFRP sheets, ultimate 

deflection got decreased as compared to control beam. The U shaped straps 

were proved as more effective against higher rate of corrosion. CFRP sheets 

have also influenced the structural integrity and ultimate strength relative to 

control specimen. 

In [7] carried out an experimental study on beam specimens. In their 

study, the authors had casted 16 small scale RC beams (100 x 150 x 1200 

mm) and 20 large scale RC beams (152 x 254 x 3200 mm). These specimens 

were supposed to expose at varying corrosion levels i.e. 5%, 10% and 15% 

under a constant impressed current. CFRP laminates were bonded to tension 

face of small scale RC beams along length and then they were followed by 

transverse laminates bonded to the tension face with fibre orientation in 

transverse direction. Whereas in the large scale RC beams, two schemes were 

introduced. Firstly, the wrapping of specimens with U shaped GFRP strips in 

tension face and along sides. Secondly, flexural strengthening of the 

corroded specimens bonded externally to the tension face by U shaped GFRP 

sheets. Results made clear that the strengthened beams show influenced 

stiffness and remarkable improvement in yield and ultimate strength. 

In [8] performed an experiment to evaluate the prospective of utilizing 

FRP materials in retrofitting of RC flexure beams exposed to corrosive 

environment. FRP composites was used externally and showed increment in 

ultimate capacities by 10–35% and decrement in deflection by 10–32% 

relative to the conventional specimen. Hence FRP composites proved 

responsible for maintaining the integrity of the structure and enhancing the 

behavior of the structure under severe conditions. [4] experimented on 

retrofitting of RC beams using composite laminates in shear or in flexure. 

The authors took varying position and length of CFRP laminate to observe 

stiffness and strength relatively comparing with the control beams. For the 

experimental work, the authors had decided to cast 8 beam specimens, 

among them 6 beams were retrofitted with CFRP. CFRP wrapped beam 

specimens were categorized on the basis of length of CFRP sheet [9].  

The beam specimens retrofitted by CFRP followed three different 

schemes and were described as shown in fig. 5 below. 

From the results obtained experimentally, the stiffness of retrofitted 

beams was more relative to control beam because retrofitting prevents the 

cracks to propagate through the specimen in cracking stage. It was also 

concluded that, more the length of CFRP strips, better will be the anchorage 

and thus influencing the stiffness. From the crack study, it was revealed that 

the crack width was less as compared to the control beams. One more vital 

conclusion appears that the insufficient length of CFRP will not help in 

influencing durability, whereas it disturbs the economy. [3] resulted that the 

beams retrofitted with CFRP laminates showed increment in the load bearing 

up to 170% relative to control beams. [1] experienced an influence in flexure 

and shear by consuming CFRP and GFRP fibres simultaneously. [2] 

compared the moment capacities of the retrofitted specimens with 
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control specimens and they got the improved moment capacity of 

deteriorated concrete beams. Figure 6 shows Arrangement of CFRP laminate 

in group RS. 

 

 
Figure 5 Lengths of CFRP laminates 

 

 
 

Figure 6 Arrangement of CFRP laminate in group RS 

 
3 Conclusion 
 

The structures came together with new technique of FRP sheets and 

improved methods of applying this composite are done. The present study of 

review comprises various researchers in the field of repair and rehabilitation 

using CFRP sheets. The different techniques came into notice and this paper 

consists most of them and are described in further sections. 
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