Renovation of Concrete and Masonry

Structures

Introduction

The world around us is constantly changing, and our
built environment is no exception. Concrete and
masonry structures, which form the backbone of our
infrastructure, are subjected to various factors that can
cause deterioration and damage over time. These
factors include natural phenomena such as
earthquakes, hurricanes, and floods, as well as man-
made factors such as improper construction practices

and lack of maintenance.

As a result, the need for repair and rehabilitation of
concrete and masonry structures has become
increasingly important. Repair and rehabilitation

techniques aim to restore the structural integrity and



functionality of these structures, extending their
lifespan and ensuring their continued safety and

serviceability.

This book provides a comprehensive guide to the
repair and rehabilitation of concrete and masonry
structures. It covers a wide range of topics, including
the assessment and evaluation of damage, various
repair and rehabilitation techniques, strengthening
methods, and quality control and assurance

procedures.

The Dbook also explores advanced repair and
rehabilitation techniques, such as the use of fiber-
reinforced polymer (FRP) composites, carbon fiber
reinforced polymer (CFRP), and electrochemical
chloride extraction. These techniques offer innovative
solutions for the repair and strengthening of concrete

and masonry structures.

In addition, the book addresses the important aspects

of seismic retrofit and strengthening of concrete and
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masonry structures. Seismic retrofitting aims to
improve the seismic performance of these structures,
making them more resistant to earthquakes and

reducing the risk of collapse.

Furthermore, the book emphasizes the importance of
sustainable repair and rehabilitation practices. It
discusses the use of recycled and sustainable materials,
green technologies, and life-cycle assessment in the
context of concrete and masonry repair and

rehabilitation.

Overall, this book serves as a valuable resource for
engineers, architects, contractors, and other
professionals involved in the repair and rehabilitation
of concrete and masonry structures. It provides a
comprehensive understanding of the latest techniques
and best practices in this field, helping professionals to
effectively address the challenges of maintaining and

preserving our built environment.



Book Description

Renovation of Concrete and Masonry Structures: A
Comprehensive Guide to Repair, Rehabilitation, and

Strengthening

Concrete and masonry structures are essential
components of our built environment, providing the
foundation for our homes, offices, bridges, and other
critical infrastructure. However, these structures are
subjected to various factors that can cause
deterioration and damage over time, compromising

their integrity and safety.

This comprehensive guide offers a detailed roadmap
for the repair, rehabilitation, and strengthening of
concrete and masonry structures. Written by a team of
experienced engineers and construction professionals,

the book covers a wide range of topics, including:

e Assessment and evaluation of damage

e Surface and structural repair techniques



e Strengthening methods

e Seismic retrofit and strengthening

e Sustainable repair and rehabilitation practices
e Inspection and maintenance strategies

e Codes, standards, and regulations

With its in-depth  explanations, step-by-step
instructions, and illustrative examples, this book
provides a valuable resource for engineers, architects,
contractors, and other professionals involved in the
repair and rehabilitation of concrete and masonry
structures. It is also an essential reference for students

and researchers in the field of structural engineering.
Inside this book, you will find:

e The latest techniques and best practices for
repairing and rehabilitating concrete and

masonry structures



e Advanced repair methods, such as the use of
fiber-reinforced polymer (FRP) composites and

electrochemical chloride extraction

e Strategies for seismic retrofit and strengthening
to improve the resilience of structures to
earthquakes

e Sustainable repair and rehabilitation practices
that minimize environmental impact and
promote resource conservation

e Comprehensive guidance on inspection and
maintenance to ensure the long-term

performance and safety of structures

Whether you are a practicing engineer, a student, or a
homeowner, this book provides the knowledge and
tools you need to effectively address the challenges of

maintaining and preserving our built environment.



Chapter 1: Understanding Concrete and

Masonry Structures

History and Evolution of Concrete and

Masonry Structures

Concrete and masonry structures have a rich and
fascinating history, dating back to ancient civilizations.
The earliest known examples of concrete structures
can be found in the Middle East, where mud and straw
were used as binders to create durable structures. In
ancient Rome, concrete was widely used to construct
buildings, bridges, and aqueducts, many of which still

stand today.

Masonry structures, on the other hand, have been used
for even longer. The Great Pyramids of Giza, built in
ancient Egypt, are perhaps the most famous examples
of masonry construction. These massive structures
were constructed using large blocks of stone, fitted

together without the use of mortar.



Over the centuries, concrete and masonry construction
techniques have evolved and improved. The
development of new materials, such as Portland
cement and reinforced concrete, led to the construction
of taller and more complex structures. In the 20th
century, the use of precast concrete and masonry
elements revolutionized the construction industry,
allowing for faster and more efficient construction

methods.

Today, concrete and masonry structures are used in a
wide variety of applications, including residential,
commercial, and industrial buildings, bridges, tunnels,
and dams. These structures are valued for their

strength, durability, and fire resistance.
The Benefits of Concrete and Masonry Structures

Concrete and masonry structures offer a number of
benefits over other types of construction. These

benefits include:



Strength and durability: Concrete and masonry
are both very strong and durable materials. They
are resistant to fire, pests, and rot, and they can

withstand extreme weather conditions.

Low maintenance: Concrete and masonry
structures require very little maintenance. They
do not need to be painted or repaired as often as

other types of structures.

Energy efficiency: Concrete and masonry
structures are energy efficient. They have a high
thermal mass, which means they can absorb and
store heat, reducing the need for heating and
cooling.

Cost-effectiveness: Concrete and masonry
structures are cost-effective to build and
maintain. They are less expensive than other

types of structures, such as steel or wood.



The Challenges of Concrete and Masonry Structures

While concrete and masonry structures offer a number
of benefits, they also have some challenges. These

challenges include:

e Weight: Concrete and masonry are heavy
materials. This can make them difficult to
transport and install.

e Brittleness: Concrete and masonry are brittle

materials. They can crack or break under stress.

e Susceptibility to moisture: Concrete and
masonry are susceptible to moisture damage.
This can lead to problems such as efflorescence,

spalling, and corrosion of reinforcing steel.

Despite these challenges, concrete and masonry
structures remain a popular choice for a wide variety
of applications. Their strength, durability, and cost-

effectiveness make them a good value for the money.
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Chapter 1: Understanding Concrete and

Masonry Structures

Types and Properties of Concrete and

Masonry Materials

Concrete and masonry are two of the most widely used
construction materials in the world. They are both
composed of a binder, aggregate, and water. The
binder is typically cement, which is a powder that
reacts with water to form a hard, strong material. The
aggregate is typically sand, gravel, or crushed stone.
The water is used to mix the cement and aggregate

together.

Concrete is a versatile material that can be used in a
variety of applications, including foundations, walls,
floors, and pavements. It is strong, durable, and fire-
resistant. However, concrete is also brittle and can

crack under tension.
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Masonry is a type of construction that uses individual
units, such as bricks or blocks, to build a structure.
Masonry is typically used for walls, but it can also be
used for other applications, such as fireplaces and
chimneys. Masonry is strong and durable, and it can be
fire-resistant. However, masonry is also brittle and can

crack under tension.

The properties of concrete and masonry are
determined by the type of binder, aggregate, and water
used. The strength of concrete and masonry is
determined by the compressive strength of the binder.
The durability of concrete and masonry is determined
by the resistance of the binder and aggregate to
weathering and other environmental factors. The fire-
resistance of concrete and masonry is determined by
the ability of the binder and aggregate to withstand

high temperatures.

In addition to the basic types of concrete and masonry,

there are also a number of specialty types of concrete
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and masonry that are used for specific applications. For
example, there is lightweight concrete, which is used
for applications where weight is a concern. There is
also high-strength concrete, which is used for
applications where strength is a concern. There are
also a number of different types of masonry units, such

as bricks, blocks, and stones.

The type of concrete or masonry that is used for a
particular application will depend on the specific

requirements of the application.

13



Chapter 1: Understanding Concrete and

Masonry Structures

Structural Behavior of Concrete and Masonry

Elements

Concrete and masonry are two of the most widely used
construction materials in the world. They are both
strong, durable, and relatively inexpensive. However,
they also have different structural properties that must
be considered when designing and constructing

buildings and other structures.

Concrete is a composite material made of cement,
water, and aggregate (such as sand, gravel, or crushed
stone). When these ingredients are mixed together,
they form a paste that hardens over time. Concrete is
strong in compression, but it is weak in tension. This
means that it can resist forces that push it together, but

it cannot resist forces that pull it apart.
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Masonry is a type of construction that uses individual
units, such as bricks, blocks, or stones, that are bonded
together with mortar. Masonry is strong in both
compression and tension, but it is not as strong as
concrete. This is because the mortar joints between the

units can be weaker than the units themselves.

The structural behavior of concrete and masonry
elements is influenced by a number of factors,
including the type of material, the shape and size of the

element, and the way in which it is loaded.

e Type of material: The type of concrete or
masonry used can have a significant impact on
its structural behavior. For example, concrete
made with lightweight aggregate is less dense
and weaker than concrete made with normal-
weight aggregate.

e Shape and size of the element: The shape and
size of a concrete or masonry element can also

affect its structural behavior. For example, a
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long, slender column is more likely to buckle
under a compressive load than a short, stocky

column.

e Way in which the element is loaded: The way
in which a concrete or masonry element is
loaded can also affect its structural behavior. For
example, a beam that is subjected to a bending
load is more likely to fail than a beam that is

subjected to a compressive load.

Understanding the structural behavior of concrete and
masonry elements is essential for designing and
constructing safe and durable buildings and other
structures. Engineers use a variety of methods to
analyze the structural behavior of these elements,
including hand calculations, computer modeling, and

physical testing.

By understanding the structural behavior of concrete
and masonry elements, engineers can design and

construct buildings and other structures that are safe,
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durable, and able to withstand the forces that they will

be subjected to.
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This extract presents the opening three

sections of the first chapter.

Discover the complete 10 chapters and
50 sections by purchasing the book,

now available in various formats.

18



Table of Contents

Chapter 1: Understanding Concrete and Masonry
Structures * History and Evolution of Concrete and
Masonry Structures * Types and Properties of Concrete
and Masonry Materials * Structural Behavior of
Concrete and Masonry Elements * Deterioration
Mechanisms of Concrete and Masonry Structures *
Assessment and Evaluation of Concrete and Masonry

Structures

Chapter 2: Repair and Rehabilitation Techniques for
Concrete Structures * Surface Repair Techniques for
Concrete Structures * Structural Repair Techniques for
Concrete Structures * Rehabilitation Techniques for
Concrete Structures * Strengthening Techniques for
Concrete Structures * Quality Control and Assurance

for Concrete Repair and Rehabilitation

Chapter 3: Repair and Rehabilitation Techniques for

Masonry Structures * Surface Repair Techniques for

19



Masonry Structures * Structural Repair Techniques for
Masonry Structures * Rehabilitation Techniques for
Masonry Structures * Strengthening Techniques for
Masonry Structures * Quality Control and Assurance

for Masonry Repair and Rehabilitation

Chapter 4: Advanced Repair and Rehabilitation
Techniques * Fiber-Reinforced Polymer (FRP)
Composites for Concrete Repair * Carbon Fiber
Reinforced Polymer (CFRP) for Concrete Repair * Near-
Surface Mounted (NSM) Reinforcement for Concrete
Repair * Cathodic Protection for Concrete Repair *
Electrochemical Chloride Extraction for Concrete

Repair

Chapter 5: Seismic Retrofit and Strengthening of
Concrete and Masonry Structures * Seismic
Assessment of Concrete and Masonry Structures *
Seismic Retrofit Strategies for Concrete and Masonry
Structures * Strengthening Techniques for Concrete

and Masonry Structures * Design and detailing for

20



Seismic Retrofit of Concrete and Masonry Structures *
Quality Control and Assurance for Seismic Retrofit and

Strengthening

Chapter 6: Sustainable Repair and Rehabilitation of
Concrete and Masonry Structures * Use of Recycled
and Sustainable Materials in Concrete Repair * Use of
Green Technologies in Concrete Repair * Life-Cycle
Assessment of Concrete Repair and Rehabilitation *
Sustainable Repair and Rehabilitation Practices for
Concrete and Masonry Structures * Case Studies of

Sustainable Repair and Rehabilitation Projects

Chapter 7: Inspection and Maintenance of Concrete
and Masonry Structures * Visual Inspection of
Concrete and Masonry Structures * Non-Destructive
Testing (NDT) of Concrete and Masonry Structures *
Structural Health Monitoring (SHM) of Concrete and
Masonry Structures * Maintenance Strategies for

Concrete and Masonry Structures * Case Studies of

21



Inspection and Maintenance of Concrete and Masonry

Structures

Chapter 8: Case Studies of Concrete and Masonry
Repair and Rehabilitation Projects * Case Study 1:
Repair and Rehabilitation of a Concrete Bridge * Case
Study 2: Rehabilitation of a Masonry Building * Case
Study 3: Strengthening of a Concrete Structure * Case
Study 4: Seismic Retrofit of a Concrete Building * Case

Study 5: Sustainable Repair of a Concrete Structure

Chapter 9: Codes, Standards, and Regulations for
Concrete and Masonry Repair and Rehabilitation *
International Codes and Standards for Concrete and
Masonry Repair and Rehabilitation * National Codes
and Standards for Concrete and Masonry Repair and
Rehabilitation * Local Codes and Standards for
Concrete and Masonry Repair and Rehabilitation *
Building Codes and Regulations for Concrete and

Masonry Repair and Rehabilitation * Case Studies of

22



Code Compliance in Concrete and Masonry Repair and

Rehabilitation

Chapter 10: Future Trends in Concrete and Masonry
Repair and Rehabilitation * Emerging Repair and
Rehabilitation Techniques * Advanced Materials for
Concrete and Masonry Repair * Digital Technologies for
Concrete and Masonry Repair * Sustainable and Green
Repair and Rehabilitation Practices * Research and
Development in Concrete and Masonry Repair and

Rehabilitation

23



This extract presents the opening three

sections of the first chapter.

Discover the complete 10 chapters and
50 sections by purchasing the book,

now available in various formats.
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