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ABSTRACT 
 

Fibre Reinforced Polymer (FRP) application is a very effective way to repair and strengthen 

structures that has become structurally weak over their life span. The strengthening and 

rehabilitation of existing structures are major issues worldwide. In most situations, 

strengthening is required when there is an increase in the applied load, human error in the 

initial construction, a legal requirement to comply with updated versions of existing codes, 

or as a result of the loss of strength due to deterioration over time. Fibre-Reinforced Polymer 

(FRP) strengthening systems are enjoying a great deal of popularity as a result of the unique 

properties of FRPs - namely, their light weight, fatigue resistance non-corrosive 

characteristics and ease of application. The repair and strengthening technique with epoxy-

bonded advanced composites has been applied to a large number of bridges around the 

world. At elevated temperatures, normally beyond the glass transition temperatures of epoxy 

adhesive, the mechanical properties of the polymer matrix deteriorate rapidly. It will be very 

beneficial if they can be replaced by cement grout bonding agents such as modified concrete, 

in order to produce fire-resistant strengthening systems.  

 

This report includes the investigation of the flexural behavior of FRP-strengthened 

reinforced concrete beams using epoxy adhesive and cement grout adhesive. A total of ten 

RC beams were cast. All of them were having the same cross section of 100 mm X 150 mm 

and the span of 500 mm. Two beams were tested as control beams and another two beams 

were strengthened with CFRP using epoxy adhesive. Remaining six beams were 

strengthened with CFRP using cement grout with different bonding arrangements.  

 

Finally, experimental results were compared with theoretical results and previous research 

data. The results showed that a considerable strength gain can be achieved when beams were 

strengthened using cement grout as a bonding agent. It was revealed that primer has the 

ability to increase the ultimate load carrying capacity as well. Furthermore, use of anchoring 

system to strengthen beams is an effective technique. 

  

 

 

KEYWORDS: Carbon Fiber Reinforced Polymers (CFRP), Reinforced Concrete Beams, 

Failure Load, Anchoring system, Epoxy, Cement grout 
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