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Abstract— Concrete is a unique material which contain high 

compressive strength and can mould in various shape and 

sizes, when a system of steel bars or a steel mesh is 

incorporated in the concrete structure in such a way that the 

steel can support most of the tensile stresses and leave the 

immediately surrounding concrete comparatively free of 

tensile stress, then the complex is known as “reinforced 

concrete”. The steel bars, however, undergo corrosion in due 

course of time due to a variety of factors, which decreases 

the strength of the bars leading to a net decrease in the 

capacity of the structure as a whole. The project aims at 

finding the impact of different factors on the extent of 

corrosion as well as developing ways to inhibit rebar 

corrosion using Fiber Reinforced Polymer (FRP) sheets. 

FRP mats when installed on the surface of the concrete, 

increase the strength of the structure and has been in use for 

strengthening purposes for long in India. However, its 

property of acting as a barrier for the chloride ions and 

carbon dioxide molecules to prevent corrosion of the 

reinforcement bars has not been studied. In this dissertation 

corrosion inhibiting capabilities of FRP is determined in 

concrete and also most economical pattern of FRP is 

decided which serves determining the corrosion inhibiting 

capabilities of FRP and deciding the most economical 

pattern of FRP that serves the purpose of strengthening as 

well as corrosion inhibition by acting as a barrier for the 

corroding agents. For this purpose, 20 RCC beams and 

concrete cubes each of M 20 grade will be cast with similar 

reinforcements provided in each of the beams. The effect of 

corrosion will then be studied on uncovered beams using 

impressed current technique where the beams will be 

exposed to a DC current of 15 V for a period of 150 hours 

and the decrease in strength of unexposed and exposed beam 

would be noted. Further, each of the patterns of FRP 

demonstrated later would be tested for flexural strength and 

compressive strength before and after exposure to the same 

conditions as for the uncovered beam so as to derive a 

comparison for estimating the effectiveness of FRP in 

providing strength as well as preventing the decrease in 

strength due to corrosion. 
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I. INTRODUCTION 

Structural engineering is the field of engineering dealing 

with the analysis and design of structures that support or 

resist loads. One of the most important positions in the field 

of structural engineering is occupied by the study of 

concrete technology. Concrete is a complex material of 

construction that enables the high compressive strength of 

natural stone to be used in any configuration. In tension, 

however, concrete can be no stronger than the bond between 

the cured cement and the surfaces of the aggregate. This is 

generally much lower than the compressive strength of the 

concrete. Concrete is therefore frequently reinforced, 

usually with steel. When a system of steel bars or a steel 

mesh is incorporated in the concrete structure in such a way 

that the steel can support most of the tensile stresses and 

leave the 1immediately surrounding concrete comparatively 

free of tensile stress, then the complex is known as 

“reinforced concrete”.  

The steel bars, however, undergo corrosion in due 

course of time due to a variety of factors, which decreases 

the strength of the bars leading to a net decrease in the 

capacity of the structure as a whole. The project aims at 

finding the impact of different factors on the extent of 

corrosion as well as developing ways to inhibit rebar 

corrosion using Fiber Reinforced Polymer (FRP) sheets. 

FRP mats when installed on the surface of the concrete, 

increase the strength of the structure and has been in use for 

strengthening purposes for long in India. However, its 

property of acting as a barrier for the chloride ions and 

carbon dioxide molecules to prevent corrosion of the 

reinforcement bars has not been studied.  

II. METHODOLOGY 

The project shall proceed in a number of phases 

A. Making RC elements  

a) Selection of ingredient- PPC cement is used in this 

project along with river sand and crushed stone as 

fine and coarse aggregate, clear water free from 

suspended particles is used for this study.  

b) Concrete mix design – concrete mix design is done 

as IS 10262 : 2009, for M20 grade of concrete. 

c) Structural design (Limit state method) – structural 

design of the beam is done as per IS 456. 

d) Casting – Reinforced beam of size 15*15*70 cm is 

casted and cube of size 15*15*15 cm is casted. 

e) Curing – curing is done in clean water at room 

temperature. 

B. Corroding the rebar’s using impressed current 

technique so as to determine the extent of corrosion in plain 

RCC beams  

C. Covering the beams with FRP(glass fiber) in 5 different 

patterns listed below:  

a) Only bottom covered with FRP 

b) Without FRP 

c) Bottom and sides up to 10 cm covered with FRP 

d) Bottom and sides completely covered with FRP 

e) Only sides covered with FRP 
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D. Accelerating the rate of corrosion of covered beams 

using impressed current technique.  

E. Beams and concrete cube is tested for compressive 

strength and flexural strength. 

III. RESULT AND DISCUSSION 

A. Corrosion 

Corrosion on the beams is done by impressed current 

technique, The current values of two consecutive times were 

used to calculate the mean current during that time period as 

the arithmetic mean of each current value which was then 

used to calculate the ampere-hours by multiplying with the 

time duration for that particular average current calculated 

as the difference between the time for the consecutive 

readings. The cumulative of ampere-hours when applied in 

the formula already stated, could be used to calculate the 

mass of iron that has been corroded. The total mass of 

dipped iron was calculated by taking the average mass of 

8mm rebar and it came out to be 700 gram. Using this value, 

percent of corrosion was calculated at each reading and final 

corrosion percent after applying the beam for corrosion for 

150 hours. The extent of corrosion in all the beams at 150 

hours of corrosion at same voltage of 15V has been depicted 

in the given in table 1 below 

Type of 

Beam 

Voltage 

applied 
Time 

Corrosion 

% 

Uncovered 15 V 
150 

Hours 
27.66% 

Bottom 

covered 
15 V 

150 

Hours 
17.00% 

Only Sides 

Covered 
15 V 

150 

Hours 
13.08% 

Bottom+10 

cm sides 
15 V 

150 

Hours 
6.20% 

Bottom + 

sides 
15 V 

150 

Hours 
4.15% 

Table 1: Corrosion of Beams 

B. Flexural Strength 

Flexural strength or bend strength is performed on beams 

without FRP mats and with FRP mats in four patters. When 

beams with different patterns of FRP are subjected to 

flexural strength test before corrosion, it has been observed 

that bottom covered and side FRP sheet (15 cm) gives 

maximum flexural strength and then reaming all pattern 

possess less flexural strength in comparison with bottom 

covered and side FRP sheet (15 cm), but all pattern of FRP 

sheets gives better flexural strength when it is compared to 

plain beam without FRP.  

Flexural strength of beam is tested after corrosion 

with different FRP sheets pattern, it has been observed that 

bottom covered and side FRP sheet (15 cm) gives maximum 

flexural strength and then reaming all pattern possess less 

flexural strength in comparison with bottom covered and 

side FRP sheet (15 cm), but all pattern of FRP sheets gives 

better flexural strength when it is compared to plain beam 

without FRP. 

 
Fig. 1: Comparison of Flexural Strength Before and After 

Corrosion 

C. Compressive Strength 

Compressive strength test is performed on concrete cubes in 

compressive strength testing machine without FRP mats and 

with FRP mats in four patters.  When concrete cubes with 

different patterns of FRP are subjected to compressive 

strength test before corrosion, it has been observed that 

bottom covered and side FRP sheet (15 cm) gives maximum 

compressive strength and then reaming all pattern possess 

less compressive strength in comparison with bottom 

covered and side FRP sheet (15 cm), but all pattern of FRP 

sheets gives better compressive strength when it is 

compared to plain concrete cube without FRP.  

Compressive strength of concrete cube is tested 

after corrosion with different FRP sheets pattern, it has been 

observed that bottom covered and side FRP sheet (15 cm) 

gives maximum compressive strength and then reaming all 

pattern possess less compressive strength in comparison 

with bottom covered and side FRP sheet (15 cm), but all 

pattern of FRP sheets gives better compressive strength 

when it is compared to plain concrete cube without FRP.  

 
Fig. 2: Comparison of Compressive Strength Before and 

After Corrosion 

IV. CONCLUSION 

The study is carried out on the reinforced concrete beam and 

concrete cube to develop a corrosion inhibition of concrete 

using FRP mats. Study is done with five different 

combinations of FRP mats, which is applied on the surface 

of reinforced concrete beam and concrete cube. Corrosion is 

done on the beam and the cube of the concrete by using 

impressed current technique, when 15V current is applied on 
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beams upto 150 hours and it has been observed that 

uncovered beam gives corrosion of 27.66% which decreases 

with application of FRP and gives very less corrosion to 

bottom with side cover combination i.e. 4.15%. flexural 

strength of the reinforced concrete beam is carried out 

before and after corrosion with different combination of 

FRP mats applied on the beams and result shows that 

flexural strength of reinforced concrete beam is decreased 

after corrosion, it is also observed that FRP sheet increases 

the flexural strength of the beam and also maximum 

covering area combination of FRP sheet with beam gives 

maximum flexural strength in both cases i.e. before and after 

corrosion. When it comes to compressive strength, it has 

been observed that salt present in solution of impressed 

current technique, does not affect much on the compressive 

strength of the concrete, but application of FRP sheets 

increases the compressive strength of the concrete cubes, 

likewise flexural strength, here also bottom along with side 

combination give maximum compressive strength.  
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