Read Online Durability Of Concrete Structures Investigation Repair
Protection

Durability Of Concrete Structures Investigation Repair
Protection
Written by international experts in the field, this new edition provides the most
comprehensive, up-to-date information available on nondestructive testing (NDT)
methods used to evaluate concrete structures. Sixteen chapters give you a
comprehensive understanding of the tools and techniques used to estimate the
inplace strength of concrete and permeation properties that relate to potential
durability, and describe methods used to assess the internal condition of
concrete and corrosion activity of steel reinforcement.
Structural engineers must focus on a structure's continued safety throughout its
service life. Reinforced Concrete Structural Reliability covers the methods that
enable engineers to keep structures reliable during all project phases, and
presents a practical exploration of up-to-date techniques for predicting the
lifetime of a structure. The book a
In recent years clients have begun to realise that much of the cost of maintaining
concrete structures stems from problems relating to the durability of the concrete
used, and construction companies are increasingly having to shoulder these
Page 1/21

Read Online Durability Of Concrete Structures Investigation Repair
Protection
costs. There is also growing demand for whole-life costing of construction
projects in environmental as well as economic terms. The information contained
within this volume will help contribute to the design of structures that are not only
more sustainable environmentally, but offer clients better long-term value for
money. -This book provides an up-to-date survey of durability issues, with a particular
focus on specification and design, and how to achieve durability in actual
concrete construction. It is aimed at the practising engineer, but is also a valuable
resource for graduate-level programs in universities. Along with background to
current philosophies it gathers together in one useful reference a summary of
current knowledge on concrete durability, includes information on modern
concrete materials, and shows how these materials can be combined to produce
durable concrete. The approach is consistent with the increasing focus on
sustainability that is being addressed by the concrete industry, with the current
emphasis on ‘design for durability’.
This Digest is in three Parts. Part 1 examines the durability of steel in concrete.
With Part 2 on investigation and assessment, and Part 3 on protection and
remedial work, it sets out the basic principles for all those concerned with the
design and maintenance of durable concrete structures: owners, tenants on
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repairing leases, architects, material scientists and contractors, but particularly
surveyors and engineers involved with design, inspection and assessment, as
well as with the remediation and protection of concrete structures. It also
examines existing standards of construction and the lessons learned from the
investigation of cases of corrosion in concrete. This part of the Digest, Part 3,
describes the protection and repair of concrete structures subject to corrosion
damage, or which are expected to need such measures to minimise future
damage or deterioration. Part 1 explains the physical, chemical and
electrochemical processes involved in the deterioration of reinforced concrete by
corrosion. Part 2 provides concise guidance on the format for investigations of
corrosion of steel in concrete, the techniques employed and how this can lead to
a prognosis for the future performance of existing reinforced concrete structures.
Digests 263, 264 and 265 are withdrawn.
"Steel Corrosion Induced Concrete Cracking" presents the latest advances in the
origin, mechanism and development of corrosion-induced cracking in concrete. It
investigates topics including expansion coefficient and elastic modulus of steel
corrosion, rust layer and rust distribution, spatial distribution of corrosion
products, the shape of corrosion-induced cracks and so on. This book concludes
by proposing an improved corrosion-induced cracking model, which considers
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the phenomena of the simultaneous occurrence of corrosion layer accumulation
and corrosion filling in concrete. This book will be a valuable reference book for
researchers and graduate students in the field of concrete durability and concrete
structure, and industry engineers who are concerned with the deterioration
mechanisms and the life cycle of reinforced concrete structures. Proposes a new
corrosion-induced concrete cracking model, which takes into account the
phenomenon of the simultaneous occurrence of corrosion layer accumulation
and corrosion filling paste.Investigates the parameters and values of expansion
coefficients and elastic modulus of steel corrosion, which enables a more rational
prediction of concrete surface cracking Introduces the use of the Gaussian
function to describe the non-uniform spatial distribution of corrosion products.
Principle of Reinforced Concrete introduces the main properties of structural
concrete and its mechanical behavior under various conditions as well as all
aspects of the combined function of reinforcement and concrete. Based on the
experimental investigation, the variation regularity of mechanical behavior,
working mechanism, and calculation method are presented for the structural
member under various internal forces. After examining the basic principle and
analysis method of reinforced concrete, the book covers some extreme
circumstances, including fatigue load, earthquake, explosion, high temperature
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(fire accident), and durability damage, and the special responses and analysis
methods of its member under these conditions. This work is valuable as a
textbook for post-graduates, and can be used as a reference for university
teachers and under-graduates in the structural engineering field. It is also useful
for structural engineers engaged in scientific research, design, or construction.
Focuses on the principles of reinforced concrete, providing professional and
academic readers with a single volume reference Experimental data enables
readers to make full use of the theory presented The mechanical behavior of both
concrete and reinforcement materials, plus the combined function of both are
covered, enabling readers to understand the behaviors of reinforced concrete
structures and their members Covers behavior of the materials and members
under normal and extreme conditions
This book is concerned with the long term durability of concrete as a structural material as
used in the construction of buildings, bridges, roads, marine and civil engineering structures. It
discusses the fundamental reasons for the deterioration of concrete over time and available
techniques for detecting, remedying and preventing the deteriorati
Whilst most structures made using concrete and cement-based composites have not shown
signs of premature degradation, there have been notable exceptions. In addition, there is
increasing pressure for new structures to remain in serviceable condition for long periods with
only minimal maintenance before being recycled. All these factors have highlighted the issues
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of what affects the durability of these materials in different circumstances and how material
properties can be measured and improved. Durability of concrete and cement composites
summarises key research on these important topics. After an introductory chapter, the book
reviews the pore structure and chemistry of cement-based materials, providing the foundation
for understanding the particular aspects of degradation which are discussed in the following
chapters. These include dimensional stability and cracking processes, chemical and
microbiological degradation of concrete, corrosion of reinforcing and prestressing steels,
deterioration associated with certain aggregates, effects of frost and problems involving fibrereinforced and polymer-cement composites. With its distinguished international team of
contributors, Durability of concrete and cement composites is a standard reference for all those
concerned with improving the service life of structures using these materials. Analyses a range
of materials such as reinforced steel in concrete, pre-stressed concrete and cement
composites Discusses key degradation phenomena such as cracking processes and the
impact of cold weather conditions A standard reference for those concerned with improving the
service life of structures using concrete and cement based composites
Concrete and Concrete Structures: A Review and Directions for Research opens with a
chapter by Juan M Moro, Romina S Meneses, and Nstor F Ortega presenting research on
recycled concrete in an effort to improve durability. Next, Germn D Ercolani, Nstor F Ortega,
and Daniel H Felix examine different methods of crack detection to determine the best course
of repair. Rina (Irina) Wasserman discusses a study on alkali-solutions-caused changes in
cement pastes and concretes, after which Romina S Meneses, Juan M Moro, and Nstor F
Ortega deliberate on research on corrosion in structural elements of reinforced concrete
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exposed to flexion. Following this, Alireza Joshaghani explores the durability of concrete
prepared with sugarcane bagasse ash. Behrouz Behnam investigates the post-earthquake fire
resistance of reinforced concrete structures. Continuing, Nstor F. Ortega exhibits results of a
study focusing on the performance of reinforced concrete beams exposed to accelerated
corrosion. In closing, Alireza Joshaghani studies self-compacting concrete mixtures by using
blended binders comprised of sugarcane bagasse ash and rice husk ash.
The field of Concrete Repair and Rehabilitation is gaining importance in view of its positive
impacts in terms of socio-economic benefits and environmental sustainability. Due to growing
importance of this field, many engineering colleges have included the subject of concrete
repair and rehabilitation in the senior undergraduate and postgraduate course curriculums of
civil engineering. This book is an earnest attempt to help students of civil engineering in
enhancing their understanding and awareness about critical elements of repair and
rehabilitation of concrete structure. The content is organised in such a way that it fulfils the
academic needs of the students. This text attempts to dovetail all important aspects such as
causes of distress, assessment and evaluation of deterioration, techniques for repair and
rehabilitation along with selection of repair and rehabilitation materials and other important
aspects related to preventive maintenance and rehabilitation/structural safety measures. The
primary objective of this textbook is to guide students to: • Understand the underlying causes
and types of deterioration in concrete structure • Learn about the field and laboratory testing
methods available to evaluate the level of deterioration. • Get well acquainted with options of
repair materials and techniques available to address different types of distress in concrete
structure. • Grasp the knowledge of available techniques and their application for
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strengthening existing structural systems.
Corrosion of Steel in Concrete provides information on corrosion of steel in atmospherically
exposed concrete structures and serves as a guide for those designing, constructing and
maintaining buildings, bridges and all reinforced concrete structures. This new edition
incorporates the new European standards as well as USA and other international standards. It
also covers developments in galvanic and impressed current cathodic protection, new
electrochemical techniques such as electro-osmosis, and stainless steel clad reinforcing bars.
The corrosion of reinforcing steel in concrete is a major problem facing civil engineers and
surveyors throughout the world today. There will always be a need to build structures in
corrosive environments and it is therefore essential to address the problems that result. This is
a book to educates about and forms a guide to the problems of corrosion, its causes and how
to find solutions.
Concrete is one of the most widely used construction materials due to its excellent mechanical
properties and relatively low cost. However, concrete is prone to crack formation. These cracks
do not impair the structural integrity, but they endanger the durability of the structure as
aggressive liquids and gasses may enter via these cracks and cause degradation. Therefore,
crack repair is needed but these repair works increase the cost of concrete structures by 50 %
as they are labour intensive and because the structure becomes in disuse during repair.
Accordingly, in this research it was investigated whether cementitious materials can be
modified so that cracks heal themselves. Therefore, healing agents were encapsulated by
brittle capsules and embedded inside the cementitious matrix in the zones where cracks were
expected. When the matrix starts cracking, the capsules break and release their content,
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leading to crack repair. Water absorption measurements were performed to evaluate the
healing efficiency. The amount of absorbed water was determined by gravimetrical
measurements and visualized by X-ray radiography. When samples with untreated cracks
were placed with their cracked surface in a water reservoir, it was noticed from the radiographs
that water penetrated very fast into the cracks. For samples with self-healing properties no
water entered into the cracks. Moreover, even in the zone alongside the crack no water entry
was noticed. Therefore, it can be concluded that self-healing of concrete cracks can be used to
prevent the ingress of liquids and to prevent subsequent damage to the matrix.
CREEP, SHRINKAGE AND DURABILITY MECHANICS OF CONCRETE AND CONCRETE
STRUCTURES contains the keynote lectures, technical reports and contributed papers
presented at the Eighth International Conference on Creep, Shrinkage and Durability of
Concrete and Concrete Structures (CONCREEP8, Ise-shima, Japan, 30 September - 2
October 2008). The topics covered

"Reinforcement corrision is the most important cause of deterioration in
reinforced concrete structutres today. By comparing the different repair methods
which have been established during recent years and discussing their
advantages and drawbacks, this guide details practical approaches to enable nonspecialist investigators to carry out at least some initial investigation themselves
and considers the problems of detailsed investigations in a way which even the
most experienced consultations and their clients will find helpful." - back cover.
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Poor durability of concrete is a continuing concern to owners of structures and
their professional advisors. Advances in methods of assessing and predicting
durability are being made in many areas, and this book provides a state of art
review of the current situation. Contributions from leading researchers and
consultants make it a valuable guide f
A wealth of recent research into the continued deterioration of reinforced
concrete structures has led to a review of methods of investigation and repair
techniques. This thoroughly revised and updated new edition brings together the
fundamental aspects of this world wide problem and offers advice on how
investigations, diagnosis and consequent rem
Reinforced concrete structures corrode as they age, with significant financial
implications, but it is not immediately clear why some are more durable than
others. This book looks at the mechanisms for corrosion and how corrosion
engineering can be used for these problems to be minimized in future projects.
Several different examples of reinforced concrete structures with corrosion
problems are described and the various life enhancement solutions considered
and applied are discussed. The book includes a chapter on the effectiveness of
corrosion monitoring techniques and questions why the reality is at odds with
current theory and standards. Specialist contractors, consultants and owners of
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corrosion damaged structures will find this an extremely useful resource. It will
also be a valuable reference for students at postgraduate level.
Thoroughly revised and updated, the third edition of this popular textbook
continues to provide a comprehensive coverage of the main construction
materials for undergraduate students of civil engineering and construction related
courses. It creates an understanding of materials and how they perform through
a knowledge of their chemical and physical structure, leading to an ability to
judge their behaviour in service and construction. Materials covered include;
metals and alloys, concrete, bituminous materials, brickwork and blockwork,
polymers and fibre composites. Each material is discussed in terms of: structure;
strength and failure; durability; deformation; practice and processing. The
sections on concrete, polymers and fibre composites have been significantly
revised. Descriptions of important properties are related back to the structure and
forward to basic practical considerations. With its wealth of illustrations and
reader-friendly style and layout Construction Materials.
Structural engineers must focus on a structure’s continued safety throughout its
service life. Reinforced Concrete Structural Reliability covers the methods that
enable engineers to keep structures reliable during all project phases, and
presents a practical exploration of up-to-date techniques for predicting the
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lifetime of a structure. The book also helps readers understand where the safety
factors used come from and addresses the problems that arise from deviation
from these factors. It also examines the question of what code is best to follow for
a specific project: the American code, the British Standard, the Eurocode, or
other local codes. The author devotes an entire chapter to practical statistics
methods and probability theory used in structural and civil engineering, both
important for calculating the probability of structural failure (reliability analysis).
The text addresses the effects of time, environmental conditions, and loads to
assess consequences on older structures as well as to calculate the probability of
failure. It also presents the effects of steel bar corrosion and column corrosion,
and precautions to consider along with guides for design. This book offers
guidelines and tools to evaluate existing as well as new structures, providing all
available methods and tests for assessing structures, including visual inspection
and nondestructive testing for concrete strength. It also presents techniques for
predicting the remaining service life of a structure, which can be used to
determine whether to perform repairs or take other action. This practical guide
helps readers to differentiate between and understand the philosophy of the
various codes and standards, enabling them to work anywhere in the world. It will
aid engineers at all levels working on projects from the design to the
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maintenance phase, increasing their grasp of structure behavior, codes and
factors, and predicting service life.
This book presents new guidelines for the control of cracking in massive
reinforced and prestressed concrete structures. Understanding this behavior
during construction allows engineers to ensure properties such as durability,
reliability, and water- and air-tightness throughout a structure’s lifetime. Based
on the findings of the French national CEOS.fr project, the authors extend
existing engineering standards and codes to advance the measurement and
prediction of cracking patterns. Various behaviors of concrete under load are
explored within the chapters of the book. These include cracking of ties, beams
and in walls, and the simulation and evaluation of cracking, shrinkage and creep.
The authors propose new engineering rules for crack width and space
assessment of cracking patterns, and provide recommendations for
measurement devices and protocols. Intended as a reference for design and civil
engineers working on construction projects, as well as to aid further work in the
research community, applied examples are provided at the end of each chapter
in the form of expanded measurement methods, calculations and commentary on
models.
Contents: General principles of durability design of reinforced concrete
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structures: State of the art; Structural features of engineering installations for
storage of dry materials and liquids; Analysis of defects and damages in
reinforced concrete silos, bunkers, and reservoirs in service; Analysis of main
degradation processes in concrete and reinforced concrete structures of
engineering installations; Analysis of models of durability for the main
degradation processes in concrete and reinforcement ; Investigation of statistical
parameters of operational loads in engineering structures; Experimental and
theoretical investigation of strength of reinforced concrete members of
engineering structures under sustained low-cycle loading; Durability design of
reinforced concrete structures of engineering installations based on the Limit
State Method; Application of Finite Element Method in numerical investigation of
durability of reinforced concrete silos; Practical methods of enhancing durability
of reinforced concrete structures of engineering installations service; Conclusion;
Index.
The two themes of integration of structural and durability design, and integration
of concrete technologies in relation to global environmental issues are drawn
together in this book. It presents the views of distinguished international
researchers and engineers on these key topics as the 21st century approaches.
Derived from a workshop on rational design of concrete structures held in
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Hakodate, Japan, in August 1995, the book provides a focus for debate about the
ways in which concrete technologies around the world must respond to the
necessity of ensuring that concrete construction achieves higher levels of
durability, and about the growing imperative to meet higher environmental
standards in concrete production and use.
Marine Concrete Structures: Design, Durability and Performance
comprehensively examines structures located in, under, or in close proximity to
the sea. A major emphasis of the book is on the long-term performance of marine
concrete structures that not only represent major infrastructure investment and
provision, but are also required to operate with minimal maintenance. Chapters
review the design, specification, construction, and operation of marine concrete
structures, and examine their performance and durability in the marine
environment. A number of case studies of significant marine concrete structures
from around the world are included which help to reinforce the principles outlined
in earlier chapters and provide useful background to these types of structures.
The result is a thorough and up-to-date reference source that engineers,
researchers, and postgraduate students in this field will find invaluable. Covers,
in detail, the design, specification, construction, and operation of marine concrete
structures Examines the properties and performance of concrete in the marine
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environment Provides case studies on significant marine concrete structures and
durability-based design from around the world
Creep, shrinkage and durability of concrete and concrete structures have been a
traditional conference topic for almost fifty years. This volume contains
contributions from presentations at CONCREEP – 7, held September 12th –
September 14th, 2005 at Ecole Centrale de Nantes, France. These papers cover
the latest results and implementation strategies of creep, shrinkage and durability
mechanics research at the interface of solid mechanics, materials science,
experimental mechanics, and computational mechanics of concrete-like
materials, and the related structural engineering problems.
Civil engineering failures currently amount to 5 to 10 % of the total investment in
new buildings and structures. These failures not only represent important cost
considerations, they also have an environmental burden associated with them.
Structures often deteriorate because not enough attention is given during the
design stage and most standards for structural design do not cover design for
service life. Designing for durability is often left to the structural designer or
architect who may not have the necessary skills, and the result is all too often
failure, incurring high maintenance and repair costs. Knowledge of the long-term
behaviour of materials, building components and structures is the basis for
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avoiding these failures. Durability of engineering structures uses on the design of
buildings for service life, effective maintenance and repair techniques in order to
reduce the likelihood of failure. It describes the in situ performance of all the
major man-made materials used in civil engineering construction - metals (steel
and aluminium), concrete and wood. In addition some relatively new highperformance materials are discussed - high-performance concrete, highperformance steel and fibre-reinforced polymers (FRP). Deterioration
mechanisms and the measures to counteract these, as well as subsequent
maintenance and repair techniques are also considered and the latest standards
on durability and repair are explained. Strategies for durability, maintenance and
repair, including life cycle costing and environmental life cycle assessment
methods are discussed. Finally practical case studies show how repairs can be
made and the best ways of ensuring long term durability. This book is aimed at
students in civil engineering, engineers, architects, contractors, plant managers,
maintenance managers and inspection engineers. Explains the reasons why
structures often deteriorate before they should because of poor design Shows
how to design structures effectively for service life Considers durability
characteristics of standard and high performance construction materials
Reinforced concrete is one of the most widely used modern materials of
Page 17/21

Read Online Durability Of Concrete Structures Investigation Repair
Protection
construction. It is comparatively cheap, readily available, and suitable for a
variety of building and construction applications. Galvanized Steel Reinforcement
in Concrete provides a detailed resource covering all aspects of this important
material. Both servicability and durability aspects are well covered, with all the
information needed maximise the life of buildings constructed from it. Containing
an up-to-date and comprehensive collection of technical information and data
from world renound authors, it will be a valuable source of reference for
academics, researchers, students and professionals alike. Provides information
vital to prolong the life of buildings constructed from this versatile material Brings
together a disparate body of knowledge from many parts of the world into a
concise and authoritative text Containing an up-to-date and comprehensive
collection of technical information
Durability of Concrete StructuresInvestigation, repair, protectionCRC Press
This Digest is in three Parts. Part 1 examines the durability of steel in concrete. With
Part 2 on investigation and assessment, and Part 3 on protection and remedial work, it
sets out the basic principles for all those concerned with the design and maintenance of
durable concrete structures: owners, tenants on repairing leases, architects, surveyors,
engineers, material scientists and contractors. It also examines existing standards of
construction and the lessons learned from the investigation of cases of corrosion in
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concrete. This part of the Digest, Part 1, explains the physical, chemical and
electrochemical processes involved in the deterioration of reinforced concrete by
corrosion; it summarises the mechanisms underlying protection, considers issues
associated with the durability management of existing structures, and reviews best
practice in designing and specifying reinforced and prestressed concrete for new
structures to achieve durable whole-life performance. Part 2 considers how corrosioninduced deterioration in existing steel reinforced concrete structures is assessed and
diagnosed. Part 3 describes the repair and protection of concrete structures subject to
corrosion damage, or which are expected to need measures to minimise future damage
or deterioration. Concrete durability is an area which is undergoing rapid technical
development and change; this Digest describes future developments that are expected
to have a major influence on the approaches and methodologies in this field. Digests
263, 264 and 265 are withdrawn.
Comprehensive coverage of durability of concrete at both material and structural levels,
with design related issues Links two active fields in materials science and structural
engineering: the durability processes of concrete materials and design methods of
concrete structures Facilitates communication between the two communities, helping to
implement life-cycle concepts into future design methods of concrete structures
Presents state-of-the-art information on the deterioration mechanism and performance
evolution of structural concrete under environmental actions and the design methods
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for durability of concrete structures Provides efficient support and practical tools for lifecycle oriented structural design which has been widely recognized as a new generation
of design philosophy for engineering structures The author has long experience working
with the topic and the materials presented have been part of the author's current
teaching course of Durability and Assessment of Engineering Structures for graduate
students at Tsinghua University The design methods and approaches for durability of
concrete structures are developed from newly finished high level research projects and
have been employed as recommended provisions in design code including Chinese
Code and Eurocode 2
Provides a review of the repair, maintenance and protection of concrete bridges. This
book summarizes information from conference papers, research and technical reports,
and others. It aims to increase the expertise of structural engineers and safeguard the
investment. It presents solutions to the problems and pitfalls that engineers encounter.
This practical and comprehensive book enables the engineer to diagnose the cause of
a fault, choose the appropriate remedial technique and ensure that the repair work is
completed satisfactorily. It will be of value to all those who need to commission,
supervise or carry out repairs to concrete structures.
This Digest is in three Parts. Part 1 examines the durability of steel in concrete. With
Part 2 on investigation and assessment, and Part 3 on protection and remedial work, it
sets out the basic principles for all those concerned with the design and maintenance of
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durable concrete structures: owners, tenants on repairing leases, architects, material
scientists and contractors, but particularly surveyors and engineers involved with
design, inspection and assessment, as well as with the remediation and protection of
concrete structures. It also examines existing standards of construction and the lessons
learned from the investigation of cases of corrosion in concrete. This part of the Digest,
Part 2, provides concise guidance on the format for investigations of corrosion of steel
in concrete, the techniques employed and how this can lead to a prognosis for the
future performance of existing reinforced concrete structures. Part 1 explains the
physical, chemical and electrochemical processes involved in the deterioration of
reinforced concrete by corrosion. Part 3 describes the protection and repair of concrete
structures subject to corrosion damage, or which are expected to need such measures
to minimise future damage or deterioration. Digests 263, 264 and 265 are withdrawn.
This design guide allies basic knowledge with current engineering experience of the
durability of concrete structures. It presents appropriate solutions for different
environmental conditions. The complex nature of environmental effects on structures
requires improved materials, as well as measures at the architectural design phase,
and proper inspection and maintenance procedures.
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