
          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 09 Issue: 05 | May 2022              www.irjet.net                                                                        p-ISSN: 2395-0072 

  

© 2022, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 1407 
 

Corrosion Prevention and Corrosion Repair of Steel Reinforcement 

Sayali Patil1, Sarwan Gupta2 

1Lecturer, Department of Civil Engineering, Bharati Vidyapeeth Institute of Technology, Kharghar, Maharashtra, 
India 

2Lecturer, Department of Civil Engineering, Bharati Vidyapeeth Institute of Technology, Kharghar, Maharashtra, 
India 

---------------------------------------------------------------------***---------------------------------------------------------------------
Abstract - Соrrоsiоn  is  the  destruction  or  deteriоrаtiоn  
of  а  material  beсаuse  of  its  reасtiоn  with  environment  
while  metals  revert  to  their  соmbined  state  they  соrrоde.     
Соrrоsiоn  may  аffeсt  one  or  more  рrорerties  of  the  metal  
which  required    be  preserved.  
 
 This have a look at offers with the extraordinary types of 
corrosion prevention strategies and corroded RCC factors 
repair techniques this study makes a speciality of the 
effectiveness of corrosion prevention techniques in place of 
corrosion repairs techniques There are one of a kind forms of 
chemical substances that may be brought to save you the 
corrosion method of metallic reinforcement. Those substances 
also can be applied in the course of the restore method of 
corroded RCC detail. 
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1. INTRODUCTION  
 
The herbal degradation procedure of steel which ends up in 
metallic mass loss and dimensional changes because the 
corrosion technique may be very harmful and losses 
incurred are exceptional, it will become vital to reduce or 
manipulate corrosion of metals. Corrosion can be stopped 
absolutely handiest under perfect conditions. But the 
attainment of perfect conditions isn't always possible. But, 
it's far feasible only to decrease corrosion extensively. Since 
the styles of corrosion are so several and the situations 
beneath which corrosion takes place are so exclusive, 
numerous methods are used to govern corrosion because the 
corrosion is a response among the steel or alloy and the 
surroundings, any approach of corrosion control need to be 
aimed toward either enhancing the steel or the 
surroundings. 

Chemical reaction is occurring in between Iron particles in 
steel and Oxygen and Moisture content present in 
environment which leads to acidic Electrolytes of water. An 
iron particle will become oxidized. Fe ++ is shaped and two 
electrons are released  

Oxygen in surroundings + two electrons of Fe = hydroxyl 
ions (OH) 

Hydroxyl ions (OH) + two electrons of Fe = Hydrous iron 
oxide (FeOH) it is called as rust 

 Corrosion restore is the procedure of fixing, restoring or 
rebuilding something that has deteriorated right into a 
defective, broken or inferior circumstance due to corrosion. 
Restore targets to produce a usable or operating condition 
that meets inspection and reliability take a look at 
requirements. 

1.1. Causes of Corrosion 

Principal motive of Corrosion is the character of the metallic 
or alloy and also presence of inclusions or other foreign 
subjects on the surface. Corrosion relies upon environmental 
elements such as versions in presence of dissolved oxygen 
temperature and within the pace of movement either of the 
environment or of the machine itself. 

Metals exist in nature within the form of carbonates, 
Sulphides and Sulphates. these chemically combined states of 
metallic "referred to as ore" has a low energy and is as a 
result thermodynamically strong nation of metallic. a 
considerable amount of energy is needed all through 
metallurgy. The extracted steel has higher power and 
consequently it is thermodynamically volatile kingdom. 
Metals do this interacting chemically or electro-chemically 
with its surroundings to shape compound on the floor and for 
that reason metal go through corrosion. 

1.2. Effects of Corrosion 

Corrosion in Reinforcement is a critical trouble; it can 
affect the integrity and existence of the shape. 

Corroded metal is thermodynamically greater stable than 
pure metal but due to corrosion useful properties of a steel 
such malleability; ductility and electrical conductivity are 
lost. Consequences of corrosion results of corrosion are 
given beneath:  (i) loss of beneficial properties of metallic 
and thus lack of performance.(ii) decrease in production fee, 
due to the fact performance is much less and alternative of 
corroded system or equipment is time ingesting.(iii) boom in 
maintenance and manufacturing cost.(iv) infection of 
product. 
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2. Corrosion Testing Method 

2.1. Half Cell Potentiometer 

It is the handiest corrosion tracking technique. It is used to 
decide the possibility of corrosion inside the rebar in 
reinforced concrete structure. In RCC there may be a natural 
shielding film that forestalls the bar from corroding. 

 

With time chlorides and CO2 penetrate the concrete and 
break down that protecting layer. CO2 lowers the pH of the 
concrete underneath the extent of balance of the passive 
movie. In presence of oxygen and water, an electrochemical 
response initiates the manner of corrosion. 

 

This reaction creates a potential difference and 
consequently a corrosion modern-day between the anodic 
and cathode areas at the floor of the metal reinforcement. 

This cutting-edge or capacity distribution on the 
reinforcement surface is measured by way of 1/2-mobile 
ability meter. 

3. Corrosion Prevention Techniques  

3.1.  Anti-corrosion coating materials 

It lets in introduced safety of steel surfaces and acts as a 
barrier to inhibit the contact among chemical substances or 
corrosive substances 

Anti-Corrosion Coating materials are: 

• Cement slurry mortar 

• Epoxy zinc 

• Polymer changed cement slurry 

3.2.  Cement Slurry Mortar  

The corrosion inhibitor answer is mixed with OPC in the 
ratio of 500cc inhibitor to 1 kg of OPC and brush in position 
slurry is prepared  

• This slurry is then carried out on the RCC floor by using 
brushing  

• The bars are immersed in derusting solution for 
approximately 15-30 minutes until rust are removed and 
vibrant surfaces of bars are finished. 

• The bars are immersed in derusting solution for 
approximately 15-half-hour till rust is removed and shiny 
surfaces of bars are accomplished.  

• It is ready by blending inhibitor answer and hydrochloric 
acid plus water in share of 1:10:10.  

• Get rid of bars out of answer; smooth it with water or moist 
cloth. Immerse the bars for five minutes in solution which is 
ready by using blending alkaline powder with water. 1kg 
powder will be combined with 400lit water then bars are 
wiped clean and removed. 

• Phosphating jelly is without delay applied on the floor of 
rods by means of using fiber brush. After forty five-60 min. 
its miles eliminated via water or moist cloth. 

• Corrosion inhibitor answer is implemented on bars with 
the aid of brushing. 

• All steps ought to be applied within the identical day.  

• After 12 to 24hrs corrosion sealing answer is implemented 
by means of brushing. Inhibitor is blended with OPC within 
the ratio of 600cc of inhibitor and 1 kg of OPC and slurry is 
carried out at the bars. It is allowed to dry for 12-24 hrs.  

• Corrosion sealing solution is implemented on the bars. 

• This coating is repeated again after four hrs. 
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3.3.  Epoxy zinc 

It's far broadly used in primers giving resistance to corrosion 
of steel. Preliminary protection is given by way of galvanic 
action. 

• While coating is exposed to environment, an innovative 
built up of zinc corrosion product takes place, generating an 
impermeable barrier with very little galvanic protection to 
offer desirable galvanic and barrier safety, high levels of zinc 
are required.  

• Epoxy zinc includes binders which can be needed to adhere 
to the substrate and to bind the next layer of the coating 
gadget. 

 

3.4.  Polymer modified cement slurry 

Latex polymers, dispersible dry polymers, water-soluble 
polymers are the exclusive styles of polymer used to produce 
polymer modified cement slurry. 

• Polymer modified cement slurry had been used correctly to 
shield a huge variety of buildings and structural additives 
exposed to either periodic or long-term wetting, low 
hydrostatic stress or, in mixture with appropriate 
engineering, even high hydrostatic strain. Cementitious 
membranes are used for waterproofing wet rooms and 
water tanks and, because of their fantastic weathering 
resistance, also for outside surface safety.  

• It also calls for less water in comparison to conventional 
mortar which results in a greater dense mortar    fewer 
pores. 

 

3.5.  General Consideration  

Many reinforced Concrete structures display signs of 
deterioration even if young and must be rehabilated which 
entails high monetary expenses and technical efforts. The 
hassle of corrosion because of carbonation of concrete is 
solved. National general make provisions for concrete cowl 
and properties of concrete and the correct dense concrete 
and concrete cover guarantee a protracted lifestyles. 
Sturdiness design offers one-of-a-kind strategies and 
protection opportunities. 

3.6.  Improving the Chloride Resistance of Concrete  

The resistance of Concrete towards Chloride ions 
penetrating from the outside is called chloride resistance 
may be progressed by decreasing water to cement and water 
to binder ratio respectively or by using the usage of mineral 
additions. e.g. fly ash, silica fume, floor granulated blast 
furnace slag. 

3.7.  Improving the corrosion resistance of the 
reinforcement  

The use of stainless steels is one of the most promising 
measures that may be taken to save you premature failure. 
Stainless steel well-known shows a miles better corrosion 
resistance than regular black. Zinc or epoxy covered rebars. 

4.  Repair of corroded RCC Elements 

Structural restore based totally on extent of harm .The 
structural repairs to be carried out in corrosion affected 
bolstered concrete systems to decorate its carrier existence 
may be categorized as follows: 

1. Upkeep to spallen concrete portions (metal and urban)  

Cement based repairs 
Resin based totally maintenance 
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2. Large extent restores 

  Poured concrete 
  Preplaced concrete 

3. Sealing of cracks 

  Cracks without a in addition moves expected 
  Cracks with in addition moves predicted 

4. Surface coatings 

5. Dry packing 

When a large extent of restore fabric is to be positioned in 
individuals who have been appreciably broken, it turns into 
important to restoration a few form of shape paintings and 
fill it with concrete or grout. The concrete is generally 
located in conventional approaches (poured concrete) or it 
may be shaped through injecting grout right into a mass of 
dry mixture (under water work concrete). 

Poured concrete 

Faulty concrete is first eliminated and free concrete is 
chipped away from the face and across the reinforcement. 
Extra reinforcement may be provided by way of securely 
fastening it to the prevailing bars. it is important to protect 
the reinforcement with the aid of applying coating in the 
form of corrosion inhibiting paint like cement primarily 
based polymer slurry or a resin based totally slurry. The 
formwork is so designed that the concrete fills it absolutely 
without leaving any air wallet. The joints in the formwork 
are sealed completely to keep away from any leakage. 
Relying on the thickness to be poured, mixture of most 
20mm length (for thickness greater than 100mm) is adopted 
inside the concrete blend, with appropriate shrinkage 
compensating agent. a good way to ensure properly 
compaction of concrete, material vibration or outside 
vibration using a mechanical hammer at the formwork can 
be imparted. 

 Replaced concrete 

The approach is excellent appropriate for sure forms of 
restore, particularly in underneath water work. In this 
method the formwork is erected within the everyday way 
but it is first full of clean unique (relying on thickness) 
coarse combination. Later cement grout is pumped into the 
paperwork from bottom until all of the voids are stuffed 
because the air or water is vented on the top. it's miles vital 
that the formwork is watertight and is designed to withstand 
the entire hydrostatic head of grout. This technique offers 
quality concrete without segregation with minimum at some 
point of shrinkage. This drawback is that the injected cement 
paste is at risk of bleeding 

 

Sealing of cracks 

Sealing of cracks by way of restore materials might be 
powerful simplest whilst proper substances are injected. For 
this, the reason of crack has to be determined. If the reason 
of the crack is such that it's miles unlikely to recur, then it 
can be packed with a inflexible fabric. However, if the crack 
is brought on due to movement and this is probable to 
preserve then any try to seal the crack towards in addition 
movement may additionally purpose a new crack alongside 
the side of the old one. 

 Restore of cracks (in which no similarly movement is 
anticipated) 

Such cracks can be sealed to save you moisture penetration 
via definitely brushing latex emulsion of low viscosity or 
cement paste containing satisfactory quartz powder filler. 
The method for wearing out this form of repair is as follows: 

Step 1 

The crack is thoroughly wiped clean the usage of 
compressed air. 

Step 2 

Superficial seal is applied over the crack at the floor by using 
the use of a fast setting polyester resin or a thermoplastic 
fabric into which injection nipples are constant at durations. 

Step three 

Injection is commenced at the bottom factor and when resin 
reaches the following higher factor, the injection gun is 
moved up to the subsequent and the decrease point is sealed. 
The method is continued until the entire crack receives 
sealed. The stress used is cautiously managed to keep away 
from bursting of the seal and urban scale work. 

 Restore of cracks (where similarly movement is predicted) 

Whilst a crack is subjected to continuing movement, it is 
honestly vital to lessen the pressure in it to reasonable 
quantity. This can be without problems carried out via 
widening the crack at the surface and sealing it with an 
elastic fabric inclusive of polysulphide rubber or a done 
neoprene strip.  

 Floor coatings   

It is important, that once the crowning glory of restore work, 
to treat each the repaired areas and the relaxation of the 
shape with a few coatings, mainly, to reduce the permeability 
of concrete, to moisture, carbon dioxide, and different 
competitive dealers. The coatings similarly can also supply 
aesthetic appearance to the shape through containing the 
patches, discolouration and stains and fit shade and textures. 
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Several coatings are available in the market, which may be 
readily used at the repaired surfaces as per the commands of 
the manufacturer. Siloxene primarily based coatings show to 
be powerful. 

Dry packing 

 Dry packing or plugging is the hand placement of a low w/c 
ratio mortar followed by using ramming or tamping of 
mortar into place producing a intimate contact between new 
and current paintings. The approach is relevant to dormant 
cracks in a shape. Shrinkage is notably reduced gives precise 
energy and water tightness increasing the durability. Care is 
to be taken to apply well-graded sand inside the mortar mix. 

5. Conclusion 

The corrosion preventive measures of metallic 
reinforcement are extra powerful and efficient in 
comparison to corrosion repair techniques. Corrosion 
preventive method improves the sturdiness of metallic 
reinforcement and increases the lifestyles of RCC shape. 
Corrosion prevention strategies additionally minimises the 
price of upkeep of RCC shape to a brilliant extent. 
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