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ABSTRACT—  

The reversal process, in which nature strives to transform them back into the form in which they were (Stable), starts as soon as the metal is taken from their ores 

(Unstable). This occurs as a result of atmospheric gases attacking the metal's surface and transforming it into compounds like oxides, sulfides, carbonates, and 

sulfates, among others. The rusting of iron is the most typical instance of corrosion. Ferric oxide, also known as rust (Fe2O3.XH2O), is hydrated. Other examples 

include the tarnishing of silver and the growth of a green layer on copper and bronze. The main worry is the rusting of steel because of how crucially significant its 

use is in the civil engineering sector. Even with all the information on the subject, corrosion of steel in reinforced concrete remains a challenge for many engineers, 

and avoidance of corrosion still necessitates a lot of work. An engineering difficulty is the ageing transportation infrastructure and the high expense of substantial 

maintenance or replacement of many structures. 
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I. Introduction 

The iron can be found in the environment naturally as oxides. Iron becomes thermodynamically unstable and always tends to return to its original form, 

which is at a lower level of energy, i.e. in the form of oxides, when thermal or mechanical techniques are used to transform it into pure steel. As a result, 

steel always has a propensity to corrode and produce oxides in the presence of dampness and oxygen. Any chemical reaction can exist according to 

thermodynamics. The change in a system's Gibbs free energy is what determines how likely a chemical reaction is to proceed. When a metal is submerged 

in a solution that also contains the metal's ions, the metal ions begin to follow into the solution. According to their chemical Gibbs free energy, each 

metallic atom is thought of as an ion that contains a certain degree of energy (Figure 1.1). Metal ions often jump into solutions by breaking their electronic 

connections as a result of thermal agitation, which causes them to cross the energy barrier. The energy of activation "G" (Ea), which is necessary for the 

transformation of metal into the maximum energy level, is represented by the difference between those two levels solution. 

II. Literature review 

Kanchanadevi and Ramanjaneyulu (2018) Strength and serviceability of existing reinforced concrete (RC) structures are more at risk from environmental 

degradation of RC in the form of reinforcement corrosion. It would be exceedingly dangerous for these corrosion-damaged structures to remain safe 

during earthquakes if they were located in seismically active areas, hence it is crucial to comprehend their seismic behaviour in order to develop effective  

corrective methods. In order to represent the existing RC structures of various design evolutions, the exterior beam-column sub-assemblage of a residential 

building is taken up in the current study and is designed for two levels, namely I designed for seismic load without ductility detailing (non-ductile 

specimen), and (ii) designed for lower seismic load and with ductility detailing (ductile specimen). Each level of design requires the casting of two 

specimens, and A single specimen is put through accelerated corrosion from each of these two groups. Under reverse cyclic loads, experimental studies 

are conducted on the uncorroded and corroded beam-column sub-assemblages. Damage development from joint shear failure to longitudinal and splitting 

cracking along the reinforcement bars, followed by corroded reinforcement bars fracture, was altered by reinforcement corrosion. The specimens that had 

been corroded displayed poor hysteretic behaviour in the form of significant in-cyclic strength deterioration. Moreover, the  

cumulative energy lost by corroded ductile and non-ductile specimens is only 0.4 times and 1/7th that of the comparable uncorroded specimens, 

respectively. Hence, the corrosion-affected existing structure's seismic performance is a serious problem that demands rapid retrofit intervention. 

 Bicer et al. (2018) An experiment was conducted to look at the impact of Corrosion-free and corroded reinforced concrete beams with polypropylene 

fibres, three distinct Four corrosion tests were conducted using volume fractions of polypropylene fibres with 0, 0.5, and 1.5%.0%, 5, 7, and 9%, 

respectively, are the levels. An accelerated corrosion pool was fully scaled.employed in the process of accelerated corrosion. For a monotonic bending 

test, reinforced concrete beams were used. The reinforcement bars entirely retrieved from concrete were used to determine how much the real corrosion 

levels of transverse and longitudinal reinforcement bars contributed to the overall corrosion levels. For uncorroded and corroded reinforced concrete 

beams, correlations between flexural strength, bond-slip, and moment- 

curvature were investigated. To forecast the flexural strength of corroded metal, a new model reinforced concrete beams.The suggested model and test 
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results from earlier studies were compared in order to forecast the remaining flexural strength of corroded beams. In addition, a novel model based on 

Faraday's law and using fully extracted reinforcing bars is offered for better predictions between the theoretically estimated and actual corrosion mass 

losses. The model used to forecast the flexural strength of big, corroded reinforced concrete beams using published literature showed good agreement 

with both recent and earlier data. A fibre volume percentage of 1.5% at low corrosion levels was found to be the performance limit for corroded beams 

made up of various proportions of polypropylene fibres. 

Chauhan and Sharma (2019)It was investigated how reinforced concrete buildings responded to non-uniform corrosion caused by chloride while taking 

the environment's changing temperature and relative humidity (T-RH) into account. At various T-RH settings, the chloride content around the reinforcing 

bars was measured. The generation of macro- and micro-cells around the reinforcing bars in the same variable environment was then modelled using the 

obtained chloride concentrations. The study was applied to two cases: Case 1 aimed to understand the impact of T-RH fluctuations on corrosion start and 

propagation, and Case 2 was a detailed investigation of the impact of real climatic variations on these phases. 1.5% of the fibre volume fraction at low 

corrosion levels is imited. The environment's T-RH changes have a significant impact on the onset of corrosion, corrosion rate, and steel section loss. 

This impact can also be applied to service life models that account for concrete degradation in various environmental conditions. Also, the use of various 

temporal schemes, such as average daily, weekly, and monthly values for real exposure data, has an impact on the prediction of the beginning and spread 

of reinforcement corrosion. 

Jung et al. (2019) Investigation into the effects of the strength and lateral deformability of corrosion-damaged reinforced concrete (RC) components on 

the seismic performance of complete building systems is crucial. An accurate assessment of the seismic performance of RC structures with corroded 

elements, such as beams and columns, is made possible by such investigation. Unfortunately, the effects of deterioration (including the corrosion of 

reinforcing bars on the performance of RC members) are not taken into account by present methods for assessing the seismic performance of existing RC 

structures. This study's major goal is to suggest a workable method for assessing the seismic performance of RC structures with corrosion-damaged 

elements. To provide a direct quantitative assessment of their seismic  

performance, we derive a structural performance degradation factor from the strength-deformation capability of corroded members. In this study, we 

experimentally studied the impact of reinforcing bar corrosion on the behaviour of RC beams and the structural performance degradation factor as a first 

step towards accomplishing this goal. The strength-deformation properties of corrosion-damaged beams served as the foundation for our analysis. We 

also suggest a connection between the structural performance deterioration behaviour of RC beams and the half-cell potential of corroded reinforcing 

bars. With coefficients of determination (R2) for the flexural and shear beams of 0.78 and 0.91, respectively, our results show a rather good correlation 

between the performance degradation factor and the average  

potential difference. We need to make sure that the environmental measurement conditions are kept consistent. The potential difference, which was 

determined using the half-cell measurement method, can be one of the markers of relative structural degradation. 

Chenzhi Li et al. (2020) On the threshold chloride concentration (TCC) for steel corrosion, the impacts of limestone replacement percentage, limestone 

specific surface area, and water-to-binder (W/B) ratio were assessed. The crystalline phases and microstructure of cement paste that has been blended 

with limestone were investigated using XRD and SEM studies, respectively. Investigated was how the pH of the concrete pore solution affected the ability 

to bind chloride. The findings suggest that as limestone content or the W/B ratio rise, the chloride threshold falls, whereas limestone fineness has little 

impact. According to XRD investigations, adding limestone prevents the transition from ettringite (AFt) to monosulfate (AFm), which has a stronger 

chemical affinity for chloride ions. According to SEM tests, adding 15% limestone results in a denser microstructure. Concrete's ability to bind chlorides 

is compromised by a decrease in the pH of the pore solution. 

III. Standard Consistency 

The Consistency of cement test performed to determine the amount of water percentage by weight of cement added in cement to attain Standard 

consistency or normal consistency of cement. It is the amount of water which when added to cement attains a penetration of 5-7 mm from the bottom of 

the Vicat mould or 33-35mm from top of the Vicat Mould. The water requirement for various tests of cement depends on the normal consistency of the 

cement, which itself depends upon the compound composition and fineness of the cement. Vicat's apparatus as per IS: 4031 Part 4: 1988 [42] was used. 

The Standard Consistency of cement came out to be 33%. 
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Figure 1: Standard Consistency 

                                                                                  Effect of cover depth on actual mass loss 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Variation of Actual mass (Mac) for different cover depths in RCC beams. 

IV. Conclusion 

Based on the above study following conclusions can be made: 

• The reinforced concrete samples showed less time to corrode than the ones with extra additives. 

• Mix of ultra-fine slag and steel fiber samples of concrete showed approximately 2 percent less corrosion than the steel fiber reinforced concrete 

and approximately 7.6 percent more than normal reinforced concrete sample. 
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