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The book covers the application of numerical methods to
reinforced concrete structures. To analyze reinforced
concrete structures linear elastic theories are inadequate
because of cracking, bond and the nonlinear and time
dependent behavior of both concrete and reinforcement.
These effects have to be considered for a realistic
assessment of the behavior of reinforced concrete
structures with respect to ultimate limit states and
serviceability limit states. The book gives a compact review
of finite element and other numerical methods. The key to
these methods is through a proper description of material
behavior. Thus, the book summarizes the essential material
properties of concrete and reinforcement and their
interaction through bond. These basics are applied to
different structural types such as bars, beams, strut and tie
models, plates, slabs and shells. This includes prestressing
of structures, cracking, nonlinear stressstrain relations,
creeping, shrinkage and temperature changes. Appropriate
methods are developed for each structural type. Large
displacement and dynamic problems are treated as well as
short-term quasi-static problems and long-term transient



problems like creep and shrinkage. Most problems are
illustrated by examples which are solved by the program
package ConFem, based on the freely available Python
programming language. The ConFem source code together
with the problem data is available under open source rules
at concrete-fem.com. The author aims to demonstrate the
potential and the limitations of numerical methods for
simulation of reinforced concrete structures, addressing
students, teachers, researchers and designing and
checking engineers. Unified Theory of Concrete Structures
develops an integrated theory that encompasses the
various stress states experienced by both RC & PC
structures under the various loading conditions of bending,
axial load, shear and torsion. Upon synthesis, the new
rational theories replace the many empirical formulas
currently in use for shear, torsion and membrane stress.
The unified theory is divided into six model components: a)
the struts-and-ties model, b) the equilibrium (plasticity) truss
model, c) the Bernoulli compatibility truss model, d) the
Mohr compatibility truss model, e) the softened truss model,
and f) the softened membrane model. Hsu presents the six
models as rational tools for the solution of the four basic
types of stress, focusing on the significance of their intrinsic
consistencies and their inter-relationships. Because of its
inherent rationality, this unified theory of reinforced concrete
can serve as the basis for the formulation of a universal and
international design code. Includes an appendix and
accompanying website hosting the authors’ finite element
program SCS along with instructions and examples Offers



comprehensive coverage of content ranging from
fundamentals of flexure, shear and torsion all the way to
non-linear finite element analysis and design of wall-type
structures under earthquake loading. Authored by world-
leading experts on torsion and shear One of the most
pressing problems facing the construction industry globally
is the deterioration of major concrete infrastructure in
marine and other chloride-containing environments. While
recent advancements in concrete technology have made it
easier to control the negative impact of deteriorating
processes such as alkali-aggregate reaction, freezing and
thawing and chemical attack, chloride-induced corrosion of
embedded steel continues to pose the biggest threat to
structure durability and performance. The second edition of
Durability Design of Concrete Structures in Severe
Environments focuses on enhancing the durability and
service life of concrete structures. The text describes field
experience and deteriorating processes of concrete
structures in severe environments, and includes current
data based on extensive field investigations. It presents a
durability design based on calculation of corrosion
probability, and outlines additional protective strategies and
measures. The text also describes procedures for
performance-based concrete quality control and quality
assurance with documentation of achieved construction
quality and compliance with specified durability. The text
further covers calculation of life cycle costs and life cycle
assessment, and includes some new recommended job
specifications. What’s New in the Second Edition: This



second edition delivers more results and experience from
practical applications of the probability-based durability
design and the performance-based concrete quality control.
It includes recent commercial projects both for Oslo Harbor
KF and Nye Tjuvholmen KS in Oslo, and contains some
preliminary results from the more comprehensive research
program "Underwater Infrastructure and Underwater City of
the Future" at Nanyang Technological University in
Singapore. The book serves as an essential guide both for
the owners and the consulting and construction engineers
involved in new and major concrete infrastructure design
and construction. Steel-Reinforced Concrete Structures:
Assessment and Repair of Corrosion, Third Edition
examines the corrosion of reinforced concrete from a
practical point of view, highlights protective design and
repair procedures, and presents ongoing maintenance
protocols. Updated throughout, this new edition adds
additional information on concrete repair and reviews new
examples of the effects of corrosion on both prestressed
and reinforced concrete structures. It also examines
economic analysis procedures and the probability of
structural failures to define structural risk assessment and
covers precautions and recommendations for protecting
reinforced concrete structures from corrosion based on the
latest codes and specifications. Features: Updated
throughout and adds all new information on advanced
testing and repair techniques. Discusses the theoretical and
practical methods of performing structural assessments.
Explains precautions for design and construction that



reduce the risk of structural corrosion. Covers traditional
and advanced techniques for repair and how to choose the
best methods. Utilizes the newest building codes,
specifications, and standards regarding construction and
corrosion. Based on the latest version of designing codes
both for buildings and bridges (GB50010-2010 and JTG
D62-2004), this book starts from steel and concrete
materials, whose properties are very important to the
mechanical behavior of concrete structural members. Step
by step, analysis of reinforced and prestressed concrete
members under basic loading types (tension, compression,
flexure, shearing and torsion) and environmental actions
are introduced. The characteristic of the book that
distinguishes it from other textbooks on concrete structures
is that more emphasis has been laid on the basic theories
of reinforced concrete and the application of the basic
theories in design of new structures and analysis of existing
structures. Examples and problems in each chapter are
carefully designed to cover every important knowledge
point. As a basic course for undergraduates majoring in civil
engineering, this course is different from either the
previously learnt mechanics courses or the design courses
to be learnt. Compared with mechanics courses, the basic
theories of reinforced concrete structures cannot be solely
derived by theoretical analysis. And compared with design
courses, this course emphasizes the introduction of basic
theories rather than simply being a translation of design
specifications. The book will focus on both the theoretical
derivations and the engineering practices. Concrete will be



the key material for Mankind to create the built environment
of the next millenium. The requirements of this
infrastructure will be both demanding, in terms of technical
performance and economy, and yet be greatly varied, from
architectural masterpieces to the simplest of utilities.
Innovation in Concrete Structures: Design and Construction
forms the proceeding of the three day International
Conference held during the Congress, Creating with
Concrete, 6-10 September 1999, organised by the
Concrete Technology University. Topics discussed include
civil engineering structures, sub-structures, high-rise
structures, deep basements, precast concrete construction
and housing. The definitive guide to formwork design,
materials, and methods--fully updated Formwork for
Concrete Structures, Fourth Edition, provides current
information on designing and building formwork and
temporary structures during the construction process.
Developed with the latest structural design
recommendations by the National Design Specification
(NDS 2005), the book covers recent advances in materials,
money- and energy-saving strategies, safety guidelines,
OSHA regulations, and dimensional tolerances. Up-to-date
sample problems illustrate practical applications for
calculating loads and stresses. This comprehensive manual
also includes new summary tables and equations and a
directory of suppliers. Formwork for Concrete Structures,
Fourth Edition, covers: Economy of formwork Pressure of
concrete on formwork Properties of form material Form
design Shores and scaffolding Failures of formwork Forms



for footings, walls, and columns Forms for beams and floor
slabs Patented forms for concrete floor systems Forms for
thin-shell roof slabs Forms for architectural concrete
Slipforms Forms for concrete bridge decks Flying deck
forms This book introduces practising engineers and post-
graduate students to modern approaches to seismic design,
with a particular focus on reinforced concrete structures,
earthquake resistant design of new buildings and
assessment, repair and strengthening of existing buildings.
This book will provide comprehensive, practical knowledge
for the design of reinforced concrete buildings. The
approach will be unique as it will focus primarily on the
design of various structures and structural elements as
done in design offices with an emphasis on compliance with
the relevant codes. It will give an overview of the integrated
design of buildings and explain the design of various
elements such as slabs, beams, columns, walls, and
footings. It will be written in easy-to-use format and refer to
all the latest relevant American codes of practice (IBC and
ASCE) at every stage. The book will compel users to think
critically to enhance their intuitive design capabilities. One
of the most pressing problems facing the construction
industry globally is the deterioration of major concrete
infrastructure in marine and other chloride-containing
environments. While recent advancements in concrete
technology have made it easier to control the negative
impact of deteriorating processes such as alkali-aggregate
reaction, freezing and thawing and chemical attack, chloride-
induced corrosion of embedded steel continues to pose the



biggest threat to structure durability and performance. The
second edition of Durability Design of Concrete Structures
in Severe Environments focuses on enhancing the
durability and service life of concrete structures. The text
describes field experience and deteriorating processes of
concrete structures in severe environments, and includes
current data based on extensive field investigations. It
presents a durability design based on calculation of
corrosion probability, and outlines additional protective
strategies and measures. The text also describes
procedures for performance-based concrete quality control
and quality assurance with documentation of achieved
construction quality and compliance with specified
durability. The text further covers calculation of life cycle
costs and life cycle assessment, and includes some new
recommended job specifications. What’s New in the
Second Edition: This second edition delivers more results
and experience from practical applications of the probability-
based durability design and the performance-based
concrete quality control. It includes recent commercial
projects both for Oslo Harbor KF and Nye Tjuvholmen KS in
Oslo, and contains some preliminary results from the more
comprehensive research program "Underwater
Infrastructure and Underwater City of the Future" at
Nanyang Technological University in Singapore. The book
serves as an essential guide both for the owners and the
consulting and construction engineers involved in new and
major concrete infrastructure design and construction. This
revised, fully updated second edition covers the analysis,



design, and construction of reinforced concrete structures
from a real-world perspective. It examines different
reinforced concrete elements such as slabs, beams,
columns, foundations, basement and retaining walls and
pre-stressed concrete incorporating the most up-to-date
edition of the American Concrete Institute Code (ACI
318-14) requirements for the design of concrete structures.
It includes a chapter on metric system in reinforced
concrete design and construction. A new chapter on the
design of formworks has been added which is of great
value to students in the construction engineering programs
along with practicing engineers and architects. This second
edition also includes a new appendix with color images
illustrating various concrete construction practices, and well-
designed buildings. The ACI 318-14 constitutes the most
extensive reorganization of the code in the past 40 years.
References to the various sections of the ACI 318-14 are
provided throughout the book to facilitate its use by
students and professionals. Aimed at architecture, building
construction, and undergraduate engineering students, the
scope of concepts in this volume emphasize simplified and
practical methods in the analysis and design of reinforced
concrete. This is distinct from advanced, graduate
engineering texts, where treatment of the subject centers
around the theoretical and mathematical aspects of design.
As in the first edition, this book adopts a step-by-step
approach to solving analysis and design problems in
reinforced concrete. Using a highly graphical and interactive
approach in its use of detailed images and self-



experimentation exercises, “Concrete Structures, Second
Edition,” is tailored to the most practical questions and
fundamental concepts of design of structures in reinforced
concrete. The text stands as an ideal learning resource for
civil engineering, building construction, and architecture
students as well as a valuable reference for concrete
structural design professionals in practice. Publisher
Description Concrete is by far the most used building
material due to its advantages: it is shapeable, cost-
effective and available everywhere. Combined with
reinforcement it provides an immense bandwidth of
properties and may be customized for a huge range of
purposes. Thus, concrete is the building material of the 20th
century. To be the building material of the 21th century its
sustainability has to move into focus. Reinforced concrete
structures have to be designed expending less material
whereby their load carrying potential has to be fully utilized.
Computational methods such as Finite Element Method
(FEM) provide essential tools to reach the goal. In
combination with experimental validation, they enable a
deeper understanding of load carrying mechanisms. A more
realistic estimation of ultimate and serviceability limit states
can be reached compared to traditional approaches. This
allows for a significantly improved utilization of construction
materials and a broader horizon for innovative structural
designs opens up. However, sophisticated computational
methods are usually provided as black boxes. Data is fed
in, the output is accepted as it is, but an understanding of
the steps in between is often rudimentary. This has the risk



of misinterpretations, not to say invalid results compared to
initial problem definitions. The risk is in particular high for
nonlinear problems. As a composite material, reinforced
concrete exhibits nonlinear behaviour in its limit states,
caused by interaction of concrete and reinforcement via
bond and the nonlinear properties of the components. Its
cracking is a regular behaviour. The book aims to make the
mechanisms of reinforced concrete transparent from the
perspective of numerical methods. In this way, black boxes
should also become transparent. Appropriate methods are
described for beams, plates, slabs and shells regarding
quasi-statics and dynamics. Concrete creeping,
temperature effects, prestressing, large displacements are
treated as examples. State of the art concrete material
models are presented. Both the opportunities and the
pitfalls of numerical methods are shown. Theory is
illustrated by a variety of examples. Most of them are
performed with the ConFem software package implemented
in Python and available under open-source conditions. (incl.
ebook as PDF) This second edition of Precast Concrete
Structures introduces the conceptual design ideas for the
prefabrication of concrete structures and presents a number
of worked examples that translate designs from BS 8110 to
Eurocode EC2, before going into the detail of the design,
manufacture, and construction of precast concrete multi-
storey buildings. Detailed structural analysis of precast
concrete and its use is provided and some details are
presented of recent precast skeletal frames of up to forty
storeys. The theory is supported by numerous worked



examples to Eurocodes and European Product Standards
for precast reinforced and prestressed concrete elements,
composite construction, joints and connections and frame
stability, together with extensive specifications for precast
concrete structures. The book is extensively illustrated with
over 500 photographs and line drawings. 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 from in situ
tests on structures Bureau of Indian Standards, Delhi made
large number of changes and alterations in IS: 456-2000,
Code of Practice for Plain and Reinforced concrete.
Realizing the necessity and importance, authors have
updated the complete text and presented this subject "Limit



State Design of Concrete Structures". Ultimate Limit State
(ULS- conditions to be avoided) and serviceability Limit
State (SLS- limits undesirable cracks and deflections) are
two main essential elements of this subject. ULS includes
`Limit State of Collapse in compression, in flexure, in shear
and in torsion as sub elements. Whereas, SLS includes
Limit State of Serviceability for deflections, cracking,
fatigue, durability and vibrations as sub-elements. Features:
(i) Text for life of concrete structures, fire resistance and
corrosion. (ii) For all those, who carry-out their design using
computer-programme, authors have given procedures
(developed by them) for determining the stress in Hysd-
steel bars corresponding to strain developed in concrete.
This book `Design of Concrete Structures' in S.I. Units is
based on working stress method as per code IS: 456-2000.
All the chapters of the book have been revised and re-
arranged in eight parts (32 thirty two chapters) separate
aspects of design of one structrual member have been
described in different subsequent chapters. In addition to
above (i) the service life of concrete structures, (ii) Non-
destructive tests/ Evaluation of strength (NDT/NDE) of
materials and (iii) futuristic construction materials and
Technique (FCMT) likely to be used for the concrete are
new topics. Text for these topics (rarely, available in current
books by other authros) have been first time given to
familiarize the readers. Selected chapters from the German
concrete yearbook are now being published in the new
English "Beton-Kalender Series" for the benefit of an
international audience. Since it was founded in 1906, the



Ernst & Sohn "Beton-Kalender" has been supporting
developments in reinforced and prestressed concrete. The
aim was to publish a yearbook to reflect progress in "ferro-
concrete" structures until - as the book's first editor, Fritz
von Emperger (1862-1942), expressed it - the
"tempestuous development" in this form of construction
came to an end. However, the "Beton-Kalender" quickly
became the chosen work of reference for civil and structural
engineers, and apart from the years 1945-1950 has been
published annually ever since. Ultra high performance
concrete (UHPC) is a milestone in concrete technology and
application. It permits the construction of both more slender
and more durable concrete structures with a prolonged
service life and thus improved sustainability. This book is a
comprehensive overview of UHPC - from the principles
behind its production and its mechanical properties to
design and detailing aspects. The focus is on the material
behaviour of steel fibre-reinforced UHPC. Numerical
modelling and detailing of the connections with reinforced
concrete elements are featured as well. Numerous
examples worldwide - bridges, columns, facades and roofs
- are the basis for additional explanations about the benefits
of UHPC and how it helps to realise several architectural
requirements. The authors are extensively involved in the
testing, design, construction and monitoring of UHPC
structures. What they provide here is therefore a unique
synopsis of the state of the art with a view to practical
applications. Corrosion of Steel in Concrete Structures,
Second Edition covers the corrosion of steel reinforced



concrete, along with a variety of new topics and future
trends. Sections discuss the theoretical concepts of
corrosion of steel in concrete structures, analyze the variety
of reinforcing materials and concrete, including stainless
steel and galvanized steel, cover measurements and
evaluations, such as electrochemical techniques and
acoustic emission, review protection and maintenance
methods, and analyze modeling. Topics covered include
the steel/concrete interface, the influence of steel
microstructure on its corrosion in concrete, data collection
and analysis on chloride-induced corrosion, corrosion
detection devices, and new advances. Presents
comprehensive coverage on the corrosion of steel bars in
concrete, investigating the range of reinforcing materials
and types of concrete Introduces the latest measuring
methods, data collection and advanced modeling
techniques Covers a range of new and emerging topics,
such as the concept of chloride threshold value, concrete
permeability and chloride diffusion, the role of steel
microstructure, and innovations in corrosion detection
devices This book gathers 23 papers by top experts from
11 countries, presented at the 3rd Houston International
Forum: Concrete Structures in Earthquake. Designing
infrastructures to resist earthquakes has always been the
focus and mission of scientists and engineers located in
tectonically active regions, especially around the “Pacific
Rim of Fire” including China, Japan, and the USA. The
pace of research and innovation has accelerated in the past
three decades, reflecting the need to mitigate the risk of



severe damage to interconnected infrastructures, and to
facilitate the incorporation of high-speed computers and the
internet. The respective papers focus on the design and
analysis of concrete structures subjected to earthquakes,
advance the state of knowledge in disaster mitigation, and
address the safety of infrastructures in general. Behaviour
of Building Structures Subjected to Progressive Collapse
gives in-depth and up-to-date quantitative and numerical
analysis of building structures against progressive collapse.
It does so at various levels, including bare steel joints,
composite joints and sub-assemblages and frames under
quasi-static loading conditions. The book provides analysis
of the force transfer mechanisms of composite structures
and reinforced concrete structures, along with detailed
numerical models that shed light on the effects of critical
parameters on progressive collapse resistances. It includes
direct design methods that take into account various
collapse-resisting mechanisms. The collapse of the World
Trade Center in New York has spurred extensive
experimental study and numerical analysis of the structural
behavior of buildings under progressive collapse scenarios.
Although design guidelines have been published by
governments, most are missing up-to-date numerical and
experimental results, quantitative accounts of force transfer
mechanisms, and numerical guidelines. Offers in-depth
analysis and numerical modeling for building structures
against progressive collapse Provides analysis of the force-
transfer mechanisms of composite and reinforced concrete
structures Gives detailed numerical models that shed light



on the effects of critical parameters on progressive
resistances Includes direct design methods that take into
account various collapse resisting mechanisms Offers a
comprehensive reference for progressive collapse analysis
and the design of building structures Extending
Performance of Concrete Structures forms the Proceedings
of the one day International Seminar held during the
Congress, Creating with Concrete, 6-10 September 1999,
organised by the Concrete Technology Unit, University of
Dundee. Topics discussed include developments in
materials and use in new construction. The themes of the
seminar were Materials Developments and Practical
Applications. 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 environment
Provides case studies on significant marine concrete
structures and durability-based design from around the
world The in situ rehabilitation or upgrading of reinforced
concrete members using bonded steel plates is an
effective, convenient and economic method of improving
structural performance. However, disadvantages inherent in
the use of steel have stimulated research into the possibility
of using fibre reinforced polymer (FRP) materials in its
place, providing a non-corrosive, more versatile
strengthening system. This book presents a detailed study
of the flexural strengthening of reinforced and prestressed
concrete members using fibre reinforces polymer composite
plates. It is based to a large extent on material developed or
provided by the consortium which studied the technology of
plate bonding to upgrade structural units using carbon fibre
/ polymer composite materials. The research and trial tests
were undertaken as part of the ROBUST project, one of
several ventures in the UK Government's DTI-LINK
Structural Composites Programme. The book has been
designed for practising structural and civil engineers
seeking to understand the principles and design technology
of plate bonding, and for final year undergraduate and
postgraduate engineers studying the principles of highway
and bridge engineering and structural engineering. Detailed
study of the flexural strengthening of reinforced and
prestressed concrete members using fibre reinforced



polymer composites Contains in-depth case histories Steel-
Reinforced Concrete Structures: Assessment and Repair of
Corrosion, Third Edition examines the corrosion of
reinforced concrete from a practical point of view, highlights
protective design and repair procedures, and presents
ongoing maintenance protocols. Updated throughout, this
new edition adds additional information on concrete repair
and reviews new examples of the effects of corrosion on
both prestressed and reinforced concrete structures. It also
examines economic analysis procedures and the probability
of structural failures to define structural risk assessment
and covers precautions and recommendations for
protecting reinforced concrete structures from corrosion
based on the latest codes and specifications. Features:
Updated throughout, and adds all new information on
advanced testing and repair techniques Discusses the
theoretical and practical methods of performing structural
assessments Explains precautions for design and
construction that reduce the risk of structural corrosion
Covers traditional and advanced techniques for repair and
how to choose the best methods Utilizes the newest
building codes, specifications, and standards regarding
construction and corrosion Designed primarily as a text for
the undergraduate students of civil engineering, this
compact and well-organized text presents all the basic
topics of reinforced concrete design in a comprehensive
manner. The text conforms to the limit states design
method as given in the latest revision of Indian Code of
Practice for Plain and Reinforced Concrete, IS: 456 (2000).



This book covers the applications of design concepts and
provides a wealth of state-of-the-art information on design
aspects of wide variety of reinforced concrete structures.
However, the emphasis is on modern design approach. The
text attempts to: • Present simple, efficient and systematic
procedures for evolving design of concrete structures. •
Make available a large amount of field tested practical data
in the appendices. • Provide time saving analysis and
design aids in the form of tables and charts. • Cover a large
number of worked-out practical design examples and
problems in each chapter. • Emphasize on development of
structural sense needed for proper detailing of steel for
integrated action in various parts of the structure. Besides
students, practicing engineers and architects would find this
text extremely useful. 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 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. In recent years knowledge of concrete and
concrete structures has increased, as has its applications.
New types of concrete challenged scientists and engineers,
and ecological constraints encouraged the implementation
of life cycle design of concrete structures, moving the focus
more and more to maintenance and uprating of structures.
And since buildings are not only designed for safety and
serviceability, but also for flexibility and adaptability, the
design of performance based materials and structures has
become more and more important. Tailor Made Concrete
Structures. New Solutions for our Society comprises the
proceedings of the International fib Symposium 2008
(Amsterdam, 19-22 May 2008), and considers these new
perspectives and developments, including sections on new
materials (i.e. fire resisting concrete, ultra-high performance
fibered concrete, textile reinforced concrete, bacteria-based
self healing concrete) and codes for the future (i.e. the
American P2P Iniative, fibre-reinforced polymer (FRP)
applications in construction, Codes for SFRC Structures).
The book includes contributions from leading scientists and



professionals in concrete and concrete structures
worldwide, and covers: – Life cycle design – Design
strategies for the future – Underground structures –
Monitoring and Inspection – Diagnosis – Innovative
materials – Codes for the future – Modifying and adapting
structures – Architectural Concrete – Developing a modern
infrastructure – Designing structures against extreme loads
– Increasing the speed of construction Tailor Made
Concrete Structures. New Solutions for our Society includes
the state-of-the-art in research on concrete and concrete
structures, and will be invaluable to professionals, structural
engineers and scientists. Corrosion-resistant,
electromagnetic transparent and lightweight fiber-reinforced
polymers (FRPs) are accepted as valid alternatives to steel
in concrete reinforcement. Reinforced Concrete with FRP
Bars: Mechanics and Design, a technical guide based on
the authors more than 30 years of collective experience,
provides principles, algorithms, and pr 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 for durability of concrete structures



Provides efficient support and practical tools for life-cycle
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 This book comprises 81 technical
papers presented in the conference broadly classified under
eight themes. The objective of this conference was to
identify problems associated with the maintenance and life
expectancy of reinforced concrete strucres and invite
suggestions for durability design criteria. This book
examines the application of strut-and-tie models (STM) for
the design of structural concrete. It presents state-of-the-art
information, from fundamental theories to practical
engineering applications, and also provides innovative
solutions for many design problems that are not otherwise
achievable using the traditional methods. Transport
Properties of Concrete covers how to measure the ability of
ions and fluids to move through concrete material, and how
to use the results to model performance. These transport
properties largely determine the durability of concrete and
of steel embedded within it, as well as the effectiveness of



structures such as landfill containment barriers. The book
begins by explaining in detail what transport properties are
and how to write computer models for transport processes.
Early chapters present and explain computer models
written in basic code. Coverage then proceeds to a wide
range of tests for the transport properties of concrete, and
methods for calculating the values for these properties from
the test results using analytical and numerical models. The
final chapters then show how the values obtained can be
used to predict the durability of reinforced concrete, to
model the effect of gas pressure, and to model waste
containment structures. A number of practical examples are
given, in which the calculations and computer models have
been applied to real experimental data. Transport
Properties of Concrete provides a comprehensive
examination of the subject, and will be of use to all
concerned with the durability and effectiveness of concrete
structures. Provides a detailed understanding of the various
transport mechanisms that take place during testing in
concrete Shows how to obtain fundamental transport
properties This book presents unified design approach for
strengthening concrete members with different techniques
such as concrete, steel, and FRP jacketing. Preference
between the various techniques is explained in light of
strengthening limits, procedures, and application for each
case. Examples for evaluation of existing structures and
design equations for strengthening concrete elements are
presented based on the ACI design codes and standards.
Numerical examples are also given for different



strengthening techniques with illustrations for the
construction methodology and detailing for each
case.Several case studies are explained starting from
problem diagnosis, structure analysis, proposal for different
strengthening methodologies, and implementation
procedure for the selected scheme. The case studies
include structures subjected to gravity loads, lateral loads,
elevated temperature, and differential settlement of the
foundations. It addresses design and construction errors,
environmental impact, and soil movement. The case
studies include conventional reinforced concrete, post-
tensioned, and precast concrete members. Sets out basic
theory for the behavior of reinforced concrete structural
elements and structures in considerable depth. Emphasizes
behavior at the ultimate load, and, in particular, aspects of
the seismic design of reinforced concrete structures. Based
on American practice, but also examines European
practice.
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