
The Ultimate Guide to Corrosion Of Steel In
Concrete Prevention, Diagnosis, and Repair

Corrosion of steel in concrete is a widespread problem that can cause significant
damage to buildings, bridges, and other infrastructure. Understanding the causes
of corrosion, diagnosing its presence, and implementing effective repair
strategies are crucial for ensuring the long-term durability and safety of concrete
structures.

What Causes Corrosion of Steel in Concrete?
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Corrosion of steel in concrete primarily occurs due to the presence of chloride
ions, carbonation, and inadequate concrete cover. Chloride ions from de-icing
salts, seawater, or contaminated water can penetrate the concrete and reach the
reinforcing steel, causing it to corrode. Carbonation, on the other hand, reduces
the alkalinity of concrete, promoting the breakdown of the protective oxide layer
on the steel surface. Inadequate concrete cover can also expose the steel to
moisture and oxygen, leading to corrosion.
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Other factors that contribute to corrosion include poor construction practices,
improper mix proportions, lack of corrosion inhibitors, and exposure to harsh
environments. It is essential to address these causes in order to prevent and
minimize corrosion damage.

Preventing Corrosion of Steel in Concrete

Prevention is better than cure, and this holds true for corrosion of steel in
concrete. By implementing appropriate preventive measures during construction
and regular maintenance, the risk of corrosion can be significantly reduced. Some
key prevention strategies include:
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1. Using low-permeability concrete mixtures with proper water-cement ratio.

2. Providing adequate concrete cover to the reinforcing steel.

3. Using corrosion inhibitors in the concrete mixture.

4. Limiting chloride ion ingress by applying surface coatings or sealers.

5. Designing proper drainage systems to prevent water accumulation.

6. Regular inspections and maintenance to identify and address any potential
issues.

By implementing these measures, the durability and service life of concrete
structures can be significantly increased, saving both time and money in the long
run.

Diagnosing Corrosion in Concrete

Early diagnosis of corrosion in concrete is essential to prevent further damage.
Some common signs of corrosion include cracks, spalling or flaking concrete, rust
stains on the surface, and exposed reinforcement. However, these visual
indications alone may not be enough to confirm the presence of corrosion. It is
important to conduct a thorough investigation using specialized techniques such
as half-cell potential mapping, ground penetrating radar, and corrosion rate
measurements.

These diagnostic methods provide valuable information about the extent and
severity of corrosion, allowing engineers and professionals to develop effective
repair strategies.

Repairing Corrosion Damage in Concrete



Once the presence of corrosion is confirmed, it is crucial to take immediate
corrective action to prevent further deterioration of the structure. Repairing
corrosion damage involves several steps, including:

1. Removal of deteriorated concrete and any loose or rusted reinforcement.

2. Cleaning the steel surface to remove rust and corrosion products.

3. Applying corrosion inhibitors or protective coatings to prevent future
corrosion.

4. Reinforcing or replacing damaged steel bars.

5. Reapplying new concrete to restore structural integrity.

This repair process requires expertise and specialized knowledge to ensure
effective and long-lasting results. Hiring qualified professionals is essential to
avoid potential future issues and to guarantee the safety of the repaired structure.

Corrosion of steel in concrete is a significant challenge that needs to be
addressed proactively to prevent costly repairs and potential structural failures.
By implementing preventive measures, diagnosing corrosion accurately, and
effectively repairing any damage, the durability of concrete structures can be
ensured, providing long-lasting and safe infrastructure for generations to come.
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Steel-reinforced concrete is used ubiquitously as a building material due to its
unique combination of the high compressive strength of concrete and the high
tensile strength of steel. Therefore, reinforced concrete is an ideal composite
material that is used for a wide range of applications in structural engineering
such as buildings, bridges, tunnels, harbor quays, foundations, tanks and pipes.
To ensure durability of these structures, however, measures must be taken to
prevent, diagnose and, if necessary, repair damage to the material especially due
to corrosion of the steel reinforcement.

The book examines the different aspects of corrosion of steel in concrete, starting
from basic and essential mechanisms of the phenomenon,
moving up to practical consequences for designers, contractors and owners both
for new and existing reinforced and prestressed concrete
structures. It covers general aspects of corrosion and protection of reinforcement,
forms of attack in the presence of carbonation and chlorides,
problems of hydrogen embrittlement as well as techniques of diagnosis,
monitoring and repair. This second edition updates the contents with
recent findings on the different topics considered and bibliographic references,
with particular attention to recent European standards. This
book is a self-contained treatment for civil and construction engineers, material
scientists, advanced students and architects concerned with the design and
maintenance of reinforced concrete structures. Readers will benefit from the
knowledge, tools, and methods needed to understand corrosion in reinforced
concrete and how to prevent it or keep it within acceptable limits.
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