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Durability of Concrete Elsevier

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
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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’
Structural Durability: Methods and Concepts Springer Science & Business
Media
Transport Properties of Concrete: Modelling the Durability of Structures,
Second Edition, covers how to measure transport properties and use the results
to model performance. The transport properties of concrete and measurements
of the ability of ions and fluids to move through the material. These properties
largely determine the durability of concrete and of steel embedded within it, as
well as the effectiveness of structures such as waste containment barriers. The
book provides a comprehensive examination of the subject and will be of use to
all concerned with the durability and effectiveness of concrete structures.
Includes a new chapter on modelling the durability of concrete structures
showing how both diffusion and pressure driven flow should be included
Covers the problems that occur when carrying out transport tests on concrete
incorporating both traditional and newer cement replacements Shows how
properties such as permeabilty which are needed for modelling may be derived

May, 19 2024

Durability Of Engineering Structures Book



from in situ tests on structures

Durability Design of Concrete Structures in Severe Environments
CRC Press

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.

Durability of Concrete Structures CRC Press

Written specifically for the young professional and addressing a growing need
for a long service life with minimal maintenance, Concrete Durability takes a
whole new look at the whole-life performance of structures. This text
examines physical and chemical issues that can threaten the durability of
concrete. It explores available options for achiev

Durability Design of Concrete Structures in
Severe Environnents, Second Edition Wodhead
Publ i shi ng

Provi des understandi ng of the conpl ex phenonena
governing durability and | ong-term performance
of concrete structures, as a basis for service-
|ife design, focusing on the behaviour of the
structure and its interaction with its

envi ronmnent .

Desi gn of Durable Concrete Structures

El sevi er

Long- Term Performance and Durability of
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Masonry Structures: Degradati on Mechani sns,
Health Monitoring and Service Life Design
focuses on the | ong-term perfornmance of
masonry and historical structures. The book
covers a w de range of related topics,

i ncl udi ng degradati on nechani sns in

di fferent masonry types, structural health
noni toring techni ques, and | ong-term
performance and service |ife design
approaches. Each chapter reflects recent
findings and the state-of-the-art, providing
practical guidelines. Key topics covered

I ncl ude the theoretical background,

transport properties, testing and nodeli ng,
protective neasures and standards and codes.
The book's focus is on individual
construction nmaterials, the conposite system
and structural performance. Covers all

i ssues related to durability, including
degradati on nechani sns, testing and design,
nonitoring and service |life design Focuses
on different masonry construction types
Presents a ‘one-stop’ reference for advanced
post graduat e courses that focuses on the
durability of masonry and historical
constructions

Mari ne Concrete Structures CRC Press

One of the nobst pressing problens facing the
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construction industry globally is the
deterioration of major concrete
infrastructure in marine and other chloride-
contai ning environnents. Wile recent
advancenents in concrete technol ogy have
made it easier to control the negative

| npact of deteriorating processes such as
al kal i -aggregate reaction, freezing and

t hawi ng and chem cal attack, chloride-

I nduced corrosion of enbedded steel
continues to pose the biggest threat to
structure durability and performance. The
second edition of Durability Design of
Concrete Structures in Severe Environnents
focuses on enhancing the durability and

service life of concrete structures. The
text describes field experience and
deteriorating processes of concrete
structures in severe environnents, and

I ncl udes current data based on extensive
field investigations. It presents a
durability design based on cal cul ati on of
corrosion probability, and outlines

addi tional protective strategies and
measures. The text al so describes procedures
for performance-based concrete quality
control and quality assurance wth
docunent ati on of achi eved construction
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quality and conpliance wth specified
durability. The text further covers
calculation of life cycle costs and life
cycl e assessnent, and includes sone new
recomended j ob specifications. What’'s New
in the Second Edition: This second edition
delivers nore results and experience from
practical applications of the probability-
based durability design and the perfornmance-
based concrete quality control. It includes
recent commercial projects both for Gslo

Har bor KF and Nye Tjuvhol nen KS in Gslo, and
contains sone prelimnary results fromthe
nore conprehensi ve research program
"Underwater Infrastructure and Underwat er
City of the Future" at Nanyang Technol ogi cal
University in Singapore. The book serves as
an essential guide both for the owners and
the consulting and construction engi neers

i nvol ved in new and maj or concrete

I nfrastructure design and constructi on.
Durability of Concrete and Cenent Conposites
Thomas Telford Limted

This text deals with the estinmation, prediction
and i nprovenent of the durability of building
structures and constructions from conposite
materials wth inorganic, organic and m xed

bi nders. It describes a nethod for inproving
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the durability of structures and constructi ons.
Durability of Engineering Structures John W]l ey
& Sons

Wi | st nbst structures made using concrete and
cenent - based conposites have not shown signs of
premat ure degradation, there have been notabl e
exceptions. In addition, there is increasing
pressure for new structures to remain in

servi ceabl e condition for long periods with
only m ni mal mai nt enance before being recycl ed.
All these factors have highlighted the issues
of what affects the durability of these
materials in different circunstances and how
mat eri al properties can be neasured and

| nproved. Durability of concrete and cenent
conposites sumari ses key research on these

| nportant topics. After an introductory
chapter, the book reviews the pore structure
and chem stry of cenent-based nmateri al s,

provi ding the foundation for understandi ng the
particul ar aspects of degradation which are

di scussed in the follow ng chapters. These

i ncl ude di nensional stability and cracking
processes, chem cal and m crobi ol ogi cal
degradati on of concrete, corrosion of
reinforcing and prestressing steels,
deterioration associated with certain
aggregates, effects of frost and probl ens

I nvol ving fibre-reinforced and pol yner - cenent
conposites. Wth its distinguished
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I nternational team of contributors, Durability
of concrete and cenent conposites is a standard
reference for all those concerned with inproving
the service life of structures using these
materials. Analyses a range of materials such as
reinforced steel in concrete, pre-stressed
concrete and cenent conposites Discusses key
degradati on phenonena such as cracking processes
and the inpact of cold weather conditions A
standard reference for those concerned wth
inproving the service |ife of structures using
concrete and cenent based conposites

Transport Properties of Concrete Wodhead
Publ i shi ng

Durability of Building Materials and
Conponents provides a collection of
research works to contribute to the
systemati zati on and di ssem nati on of
know edge related to the long-term
performance and durability of construction
and, sinultaneously, to show the nost recent
advances in this domain. It includes a set
of new devel opnents in the field of

recent

durability, service life prediction
met hodol ogi es, the durability approach for
hi storical and old buil dings, asset and

mai nt enance managenent and on the durability
of materials, systens and conponents. The
book is divided in several chapters that
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intend to be a resune of the current state of Durability Design of Concrete Structures WI ey-

know edge for

col | eagues.

Durability of Gvil Engineering Structures Springer
Sci ence & Business Medi a

Conpr ehensi ve coverage of durability of concrete at
both material and structural |evels, with design
rel ated issues Links two active fields in materials
science and structural engineering: the durability
processes of concrete materials and desi gn net hods
of concrete structures Facilitates conmunication
bet ween the two communities, helping to inplenent
life-cycle concepts into future design nethods of
concrete structures Presents state-of-the-art
information on the deterioration nmechani sm and
performance evol ution of structural concrete under
envi ronnental actions and the design nethods for
durability of concrete structures Provides

ef ficient support and practical tools for life-
cycle oriented structural design which has been

wi dely recogni zed as a new generation of design

phi | osophy for engineering structures The author
has | ong experience working with the topic and the
mat eri al s presented have been part of the author's
current teaching course of Durability and
Assessnent of Engineering Structures for graduate
students at Tsinghua University The desi gn nethods
and approaches for durability of concrete
structures are developed fromnewy finished high

| evel research projects and have been enpl oyed as
recommended provisions in design code including

Chi nese Code and Eurocode 2

benefit of professional
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| STE

Service life estimation is an area of grow ng

i mportance in civil engineering both for

determ ning the remaining service life of civil
engi neering structures and for designing new
structural systens with well-defined periods of
functionality. Service life estinmation and
extension of civil engineering structures

provi des val uabl e i nformation on the

devel opnment and use of newer and nore durable
materi als and net hods of construction, as well
as the devel opnent and use of new techni ques of
estimating service |ife. Part one di scusses
using fibre reinforced polyner (FRP) conposites
to extend the service-life of civil engineering
structures. It considers the key issues in the
use of FRP conposites, exam nes the possibility
of extending the service life of structurally
deficient and deteriorating concrete structures
and investigates the uncertainties of using FRP
conposites in the rehabilitation of civil

engi neering structures. Part two discusses
estimating the service life of civil

engi neering structures including nodelling
service |life and mai ntenance strategies and
probabilistic nmethods for service life
estimation. It goes on to investigate non-
destructive evaluation and testing (NDE/ NDT) as
wel | as dat abases and know edge- based systens
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for service |life estimation of rehabilitated
civil structures and pipelines. Wth its
di stingui shed editors and international
contributors Service life estimtion and
extension of civil engineering structures is an
i nval uabl e resource to academ cs, civil

engi neers, construction conpani es,

I nfrastructure providers and all those with an
interest in inproving the service life, safety
and reliability of civil engineering structures.
A single source of information on the service
life of
pol ymer (FRP) rehabilitated structures Exani nes
degradati on nmechani sns in conposites for
rehabilitation considering uncertainties in FRP
reliability Provides an overvi ew of
probabilistic nmethods for rehabilitation and
service life estimation of corroded structures
Saf ety and Durability of Buildings and
Structures Elsevier

Structural Integrity and Durability of Advanced
Conposites: | nnovative Mdelling Methods and
Intelligent Design presents scientific and

t echnol ogi cal research from | eadi ng conposite
materials scientists and engi neers that
showcase the fundanental issues and practica
probl ens that affect the devel opnent and
exploitation of |arge conposite structures. As
predi cting precisely where cracks may devel op
in materials under stress is an age old nystery

t eam of
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reinforced concrete and fibre-reinforcedlife expectancy,

I n the design and building of |arge-scale

engi neering structures, the burden of testing to
provide "fracture safe design” is inperative.
Readers will learn to transfer key ideas from
research and devel opnent to both the design

engi neer and end-user of conposite materials.
Thi s conprehensive text provides the information
users need to understand deformation and
fracture phenonena resulting frominpact,
fatigue, creep, and stress corrosion cracking
and how t hese phenonena can affect reliability,
and the durability of
structures. Presents scientific and

t echnol ogi cal research from | eadi ng conposite
materials scientists and engi neers that showcase
fundanental issues and practical problens
Provides the information users need to
under st and deformation and fracture phenonena
resulting frominpact, fatigue, creep, and
stress corrosion cracking Enabl es readers to
transfer key ideas fromresearch and devel opnent
to both the design engi neer and end-user of
conposite materials

Durability of Concrete Structures and Constructions
CRC Press

Marine Concrete Structures: Design, Durability and
Per f or mance conprehensi vel y exam nes structures

| ocated in, under, or in close proximty to the

sea. A major enphasis of the book is on the |ong-
term performance of marine concrete structures that
not only represent major infrastructure investnent

May, 19 2024

Durability Of Engineering Structures Book



and provision, but are also required to operate withStrength of Materials and Structures Bre

m ni mal mai nt enance. Chapters review the design
speci fication, construction,
concrete structures, and exam ne their performance
and durability in the marine environnent. A nunber
of case studies of significant marine concrete

structures fromaround the world are included which 2000.
help to reinforce the principles outlined in earlier scientists,

chapters and provide useful background to these
types of structures. The result
to-date reference source that engineers,
researchers,
will find inval uable.

Durability O Materials and Structures in Building
and Civil Engineering CRC Press

"Rei nforced concrete structures corrode as they
age, with significant financial inplications, but
it is not immediately clear why sone are nore
durabl e than others. This book | ooks at the
mechani snms for corrosion and how corrosion

engi neering can be used for these problens to be
mnimzed in future projects. Several different
exanpl es of reinforced concrete structures with
corrosi on problens are described and the various
Iife enhancenent sol utions considered and applied
are di scussed. The book includes a chapter on the
ef fectiveness of corrosion nonitoring techni ques
and questions why the reality is at odds with
current theory and standards. Speciali st
contractors, consultants and owners of corrosion
damaged structures will find this an extrenely
useful resource. It will also be a valuable
reference for students at postgraduate |evel"--
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and operation of marine.

is a thorough and up-

and postgraduate students in this fiel

Press

Long Term Durability of Structural
Mat eri al s" features proceedi ngs of the

wor kshop hel d at Berkeley, CA in Cctober,

It brought together engineers and

who have received grants from
the initiative NSF 98-42, to share their
results on the study of long-termdurability

qOf materials and structures. The major

obj ective was to devel op new net hods for
accel erated short-term |l aboratory or in-situ
tests which allow accurate, reliable,

predi ctions of the |ong-term perfornmance of
mat eri al s, machi nes and structures. To
achieve this goal it was inportant to

under stand the fundanental nature of the
deterioration and damage processes in
materials and to devel op i nnovative ways to
nodel the behavior of these processes as
they affect the life and long-term
performance of conponents, nachi nes and
structures. The researchers discussed their
approach to include size effects in scaling
up from |l aboratory specinens to actual
structures. Accelerated testing and
durability nodeling techni ques devel oped
were validated by conparing their results
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wi th performance under actual operating
condi tions. The nmain nmechani sm of the
deterioration discussed included
environnental effects and/or exposure to

| oads, speeds and ot her operating conditions
that are not fully anticipated in the
original design. A broad range of
deterioration danage, such as fatigue,

overl oad, ultraviolet danage, corrosion, and

wear was presented. A broad range of
materials of interest was al so di scussed,

I ncl uding the full spectrum of construction
materials, netals, ceram cs, polyners,
conposites, and coatings. Enphasis was

pl aced on scal e-dependence and history of
fabrication on resulting nmechanical behavior
of materials.

Concrete Durability Routl edge

G vil engineering failures currently anount
to 5to 10 % of the total investnent in new
bui | di ngs and structures. These failures not
only represent inportant cost

consi derations, they also have an

envi ronnment al burden associated with them
Structures often deteriorate because not
enough attention is given during the design
stage and nost standards for structural
desi gn do not cover design for service life.
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Designing for durability is often left to the
structural designer or architect who nay not
have the necessary skills, and the result is
all too often failure, incurring high

mai nt enance and repair costs. Know edge of
the | ong-term behavi our of materials,
bui | di ng conponents and structures is the
basis for avoiding these failures.
Durability of engineering structures uses on
the design of buildings for service life,
effective mai ntenance and repair techni ques
in order to reduce the |ikelihood of

failure. It describes the in situ
performance of all the mgjor man-nmade
materials used in civil engineering
construction - netals (steel and al um nium,
concrete and wood. In addition sone

rel atively new hi gh-performance material s
are di scussed - high-performance concrete,

hi gh- performance steel and fibre-reinforced
pol yners (FRP). Deterioration nechanisns and
t he nmeasures to counteract these, as well as
subsequent nmai ntenance and repair techni ques
are al so considered and the | atest standards
on durability and repair are expl ai ned.
Strategies for durability, nmaintenance and
repair, including life cycle costing and
environnental life cycle assessnent nethods
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are discussed. Finally practica
show how repairs can be made and t he best
ways of ensuring long termdurability. This
book is ainmed at students in civil

engi neering, engineers, architects,
contractors, plant nmanagers, maintenance
managers and inspection engi neers. Explains
the reasons why structures often deteriorate
before they shoul d because of poor design
Shows how to design structures effectively
for service |ife Considers durability
characteristics of standard and hi gh
performance construction materials
Durability Design of Concrete Structures CRC
Press

By designing in corrosion prevention and

t hrough preventive nmai ntenance, the overall
service cost of a concrete structure can be
substantially reduced. This book takes a
probabilistic approach to the engineering
design issues for controlling durability and
service life of concrete structures in
severe environnents. Many durability

probl ens are caused by poor quality control
as well as special problens during concrete
construction. The issue of construction
gquality and variability need to be grasped
before durability can be successfully
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case studiescontrolled. This book hel ps by giving:

reviews of field performance, deteriorating
processes and current codes and practice
met hods for cal culation of corrosion
probability; performance-based concrete
quality control; corrosion prevention and
preventive mai ntenance calculation of life
cycle costs and life cycle assessnent
recommended j ob specifications.
Internationally relevant with a practical
focus, this is the essential guide for
consulting and construction engi neers

I nvol ved in the design and execution of new
concrete structures.

Durability of Building Materials and
Conponent s Wodhead Publ i shi ng

The Sustainability Commttee of the Anmerican
Society of Gvil Engineer s Structural

Engi neering Institute (ASCE SEl) prepared

t hese gui delines to advance the

under standi ng of sustainability in the
structural community and to incorporate
concepts of sustainability into structural
engi neering standards and practices. This
book wi Il educate and gui de structural

engi neers as they neet the challenge to
desi gn and construct a sustainable built
environnent. The gui delines are organi zed
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Into five sections: Sustainable Design and
Construction, Sustainable Strategies,

Buil ding Materials, Infrastructure, and Case
Studi es. Al though many of the subjects
presented are related, each section and the
rel ated subsections have been witten to
stand alone, allowing this report to be used
as a practical reference. This report was
written for structural engineers, but
related disciplines will also benefit from
the contents. The book includes an inportant
section on infrastructure because, many of
the concepts and ideas presented in this
guide relate to infrastructure, as well as
desi gn and constructi on.

Long-term Performance and Durability of
Masonry Structures El sevier

G ven the increasing use of fibre-reinforced
pol ynmer (FRP) conposites in structural civil
engi neering, there is a vital need for
critical information related to the overall
durability and performance of these new

mat eri al s under harsh and changi ng
conditions. Durability of conposites for
civil and structural applications provides a
t horough overvi ew of key aspects of the
durability of FRP conposites for designers
and practising engineers. Part one discusses
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general aspects of conposite durability.

Chapt ers exam ne nmechani sns of degradati on
such as noi sture, aqueous sol utions, W
radi ati on, tenperature, fatigue and wear.
Part two then di scusses ways of using FRP
conposi tes, including strengthening and
rehabilitating existing structures with FRP
conposites, and nonitoring techniques such
as structural health nonitoring. Durability
of conposites for civil and structural
applications provides practising engi neers,
deci si on makers and students with a useful
and fundanental guide to the use of FRP
conposites within civil and structural

engi neering. Provides a thorough overvi ew of
key aspects of the durability of conposites
Exam nes nechani sns of degradation such as
aqueous sol utions, noisture, fatigue and
wear Discusses ways of using FRP conposites,
I ncl udi ng strengthening and rehabilitating
exi sting structures
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