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Carbon atoms have the amazing ability to bond in remarkable different manners that can assume distinct astonishing
dimensional arrangements from which absolutely diverse and interesting nanostructured carbon materials are obtained.
This book aims to cover the most recent advances in (i) Graphene and derivatives, including graphene-based magnetic
composites, membranes, wafer devices, and nanofibers for several applications, as well as some particular properties,
such as light emission from graphene; (ii) Carbon nanotubes heaters and fibers for reinforcement of cement and diamondbased thin films; and (iii) Nanofluids consisting of both graphene and carbon nanotubes, apart from reporting some
important case studies dealing with carbon nanostructures and their use in sensors, coatings, or electromagnetic wave
absorbers.
This book is a printed edition of the Special Issue "Recent Advances in Smart Materials for the Built Environment" that
was published in Materials
A Practical Guide from Top-Level Industry Scientists As advanced teaching and training in the development of
cementitious materials increase, the need has emerged for an up-to-date practical guide to the field suitable for graduate
students and junior and general practitioners. Get the Best Use of Different Techniques and Interpretations of the Results
This edited volume provides the cement science community with a state-of-the-art overview of analytical techniques used
in cement chemistry to study the hydration and microstructure of cements. Each chapter focuses on a specific technique,
not only describing the basic principles behind the technique, but also providing essential, practical details on its
application to the study of cement hydration. Each chapter sets out present best practice, and draws attention to the
limitations and potential experimental pitfalls of the technique. Databases that supply examples and that support the
analysis and interpretation of the experimental results strengthen a very valuable ready reference. Utilizing the day-today experience of practical experts in the field, this book: Covers sample preparation issues Discusses commonly used
techniques for identifying and quantifying the phases making up cementitious materials (X-ray diffraction and
thermogravimetric analysis) Presents good practice oncalorimetry and chemical shrinkage methods for studying cement
hydration kinetics Examines two different applications of nuclear magnetic resonance (solid state NMR and proton
relaxometry) Takes a look at electron microscopy, the preeminent microstructural characterization technique for
cementitious materials Explains how to use and interpret mercury intrusion porosimetry Details techniques for powder
characterization of cementitious materials Outlines the practical application of phase diagrams for hydrated cements
Avoid common pitfalls by using A Practical Guide to Microstructural Analysis of Cementitious Materials. A one-of-a-kind
reference providing the do’s and don’ts of cement chemistry, the book presents the latest research and development of
characterisation techniques for cementitious materials, and serves as an invaluable resource for practicing professionals
specializing in cement and concrete materials and other areas of cement and concrete technology.
The leading international authorities bring together in this contributed volume the latest research and current thinking on
advanced fiber reinforced cement composites. Under rigorous editorial control, 13 chapters map out the key properties
and behaviour of these materials, which promise to extend their applications into many more areas in the com
Self-healing materials are man-made materials which have the built-in capability to repair damage. Failure in materials is
often caused by the occurrence of small microcracks throughout the material. In self-healing materials phenomena are
triggered to counteract these microcracks. These processes are ideally triggered by the occurrence of damage itself.
Thus far, the self-healing capacity of cement-based materials has been considered as something "extra". This could be
called passive self-healing, since it was not a designed feature of the material, but an inherent property of it. Centuriesold buildings have been said to have survived these centuries because of the inherent self-healing capacity of the binders
used for cementing building blocks together. In this State-of-the-Art Report a closer look is taken at self-healing
phenomena in cement-based materials. It is shown what options are available to design for this effect rather than have it
occur as a "coincidental extra".
Waste and By-Products in Cement-Based Materials: Innovative Sustainable Materials for a Circular Economy covers
various recycled materials, by-products and wastes that are suitable for the manufacture of materials within the spectrum
of so-called cement-based materials (CBM). Sections cover wastes for replacement of aggregates in CBM, focus on the
application of wastes for the replacement of clinker and mineral additions in the manufacture of binders, discuss the
optimization process surrounding the manufacture of recycled concrete and mortars, multi-recycling, advanced
radiological studies, optimization of self-compacting concrete, rheology properties, corrosion prevention, and more. Final
sections includes a review of real-scale applications that have been made in recent years of cement-based materials in
roads, railway superstructures, buildings and civil works, among others, as well as a proposal of new regulations to
promote the use of waste in the manufacture of CBM. Favors the institution of the circular economy in the construction
industry by eliminating the barriers that currently prevent industrial waste from being valorized by its inclusion in CBM
design Features an in-depth exploration of the strengths and weaknesses of new raw materials and their application to
CBMs Features real-scale applications that have been made in recent years of cement-based materials in roads, railway
superstructures, buildings and civil works, among others Presents current, state-of-the-art, and future-prospects for the
use of industrial waste in CBMs
Issues in Materials and Manufacturing Research: 2011 Edition is a ScholarlyEditions™ eBook that delivers timely,
authoritative, and comprehensive information about Materials and Manufacturing Research. The editors have built Issues
in Materials and Manufacturing Research: 2011 Edition on the vast information databases of ScholarlyNews.™ You can
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expect the information about Materials and Manufacturing Research in this eBook to be deeper than what you can
access anywhere else, as well as consistently reliable, authoritative, informed, and relevant. The content of Issues in
Materials and Manufacturing Research: 2011 Edition has been produced by the world’s leading scientists, engineers,
analysts, research institutions, and companies. All of the content is from peer-reviewed sources, and all of it is written,
assembled, and edited by the editors at ScholarlyEditions™ and available exclusively from us. You now have a source
you can cite with authority, confidence, and credibility. More information is available at http://www.ScholarlyEditions.com/.
The micro- and nano-modification of infrastructure materials and the associated multi-scale characterization and
simulation has the potential to open up whole new uses and classes of materials, with wide-ranging implications for
society. The use of multi-scale characterization and simulation brings the ability to target changes at the very small scale
that predictably effect the bulk behavior of the material and thus allowing for the optimization of material behavior and
performance. The International RILEM Symposium on Multi-Scale Modeling and Characterization of Infrastructure
Materials (Stockholm, June 10-12, 2013) brought together key researchers from around the world to present their
findings and ongoing research in this field in a focused environment with extended discussion times. From asphalt to
concrete, from chemistry to mechanics, from nano- to macro-scale: the collection of topics covered by the Symposium
represents the width and depth of the currently ongoing efforts of developing more sustainable infrastructure materials.
Researchers, practitioners, undergraduates and graduate students engaged in infrastructure materials or multi-scale
characterization and modeling efforts can use this book as a comprehensive reference, to learn about the currently
ongoing research efforts in this field or as an inspiration for new research ideas to enhance the long-term performance of
infrastructure materials from a fundamental perspective. The Symposium was held under the auspices of the RILEM
Technical Committee on Nanotechnology-Based Bituminous Materials 231-NBM and the Transport Research Board
(TRB) Technical Committee on Characteristics of Asphalt Materials AFK20.
This chapter presents the effects of supplementary cementitious materials (SCMs) on properties affecting the durability of concrete (porosity,
permeability), and on the major factors affecting concrete durability (alkali– silica reaction, delayed ettringite formation, sulphate attacks, acid
attacks, frost resistance, abrasion, carbonation and chloride ingress). General trends and specific effects of ground-granulated blast-furnace
slag, fly ash, silica fume and metakaolin, when used as cement replacement, are reported and discussed.
Smart Nanoconcretes and Cement-Based Materials: Properties, Modelling and Applications explores the fundamental concepts and
applications of smart nanoconcretes with self-healing, self-cleaning, photocatalytic, antibacterial, piezoelectrical, heating and conducting
properties and how they are used in modern high-rise buildings, hydraulic engineering, highways, tunnels and bridges. This book is an
important reference source for materials scientists and civil engineers who are looking to enhance the properties of smart nanomaterials to
create stronger, more durable concrete. Explores the mechanisms through which active agents are released from nanocontainers inside
concrete Shows how embedded smart nanosensors, including carbon cement-based smart sensors and micro/nano strain-sensors, are used
to increase concrete performance Discusses the major challenges of integrating smart nanomaterials into concrete composites
This book presents a number of studies on the molecular dynamics of cement-based materials. It introduces a practical molecular model of
cement-hydrate, delineates the relationship between molecular structure and nanoscale properties, reveals the transport mechanism of
cement-hydrate, and provides useful methods for material design. Based on the molecular model presented here, the book subsequently
sheds light on nanotechnology applications in the design of construction and building materials. As such, it offers a valuable asset for
researchers, scientists, and engineers in the field of construction and building materials.
This book is a collection of select papers presented at the Tenth Structural Engineering Convention 2016 (SEC-2016). It comprises plenary,
invited, and contributory papers covering numerous applications from a wide spectrum of areas related to structural engineering. It presents
contributions by academics, researchers, and practicing structural engineers addressing analysis and design of concrete and steel structures,
computational structural mechanics, new building materials for sustainable construction, mitigation of structures against natural hazards,
structural health monitoring, wind and earthquake engineering, vibration control and smart structures, condition assessment and performance
evaluation, repair, rehabilitation and retrofit of structures. Also covering advances in construction techniques/ practices, behavior of structures
under blast/impact loading, fatigue and fracture, composite materials and structures, and structures for non-conventional energy (wind and
solar), it will serve as a valuable resource for researchers, students and practicing engineers alike.
Concrete technology for a sustainable development in the 21st century focuses on the problems and challenges for the concrete industry
today and in the future with particular emphasis on environmental consiousness. Primary topics include: the improvement of concretes
service life to ease technical and economical problems and the waste of natural resources; environmentally friendly concrete production
including new production methods and recycling materials; and actually using concrete to solve environmental problems, for example through
the containment of hazardous waste. The book is the result of the international workshop held in Lofoton, Norway. With very select
contributions from the most distinguished international professional experts, this book provides a basic framework and guidelines for national
and international bodies.
The ICCASCE 2015 conference covers a wide range of fields in science and engineering innovation and aims to bring together engineering
technology expertise. Scientists, scholars, engineers and students from universities, research institutes and industries all around the world
gathered to present on-going research activities. This proceedings volume
This volume contains the selected papers resulting from the 7th Annual International Workshop on Materials Science and Engineering, and is
focusing on the following six aspects: 1. Various Materials Properties, Processing, and Manufactures; 2. Multifunctional Materials Properties,
Processing, and Manufactures; 3. Nanomaterials and Biomaterials; 4. Civil Materials and Sustainable Environment; 5. Electrochemical
Valuation, Fracture Resistance, and Assessment; 6. Designs Related to Materials Science and Engineering. This proceeding presents and
discusses key concepts and analyzes the state-of-the-art of the field. IWMSE 2021 is an academic conference in a series held once per year.
The conference not only provides insights on materials science and engineering, but also affords conduit for future research in these fields. It
provides opportunities for the delegates to exchange new ideas and application experiences, to establish business or research relations and
to find global partners for future collaboration.
This book provide a series of designs, materials,characterization and modeling, that will help create safer andstronger structures in coastal
areas. The authors take a look at the different materials (porous,heterogeneous, concrete…), the moisture transfers inconstruction materials
as well as the degradation caused byexternal attacks and put forth systems to monitor the structures orevaluate the performance reliability as
well as degradation scenarios of coastal protection systems

New Materials in Civil Engineering provides engineers and scientists with the tools and methods needed to meet the challenge of
designing and constructing more resilient and sustainable infrastructures. This book is a valuable guide to the properties, selection
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criteria, products, applications, lifecycle and recyclability of advanced materials. It presents an A-to-Z approach to all types of
materials, highlighting their key performance properties, principal characteristics and applications. Traditional materials covered
include concrete, soil, steel, timber, fly ash, geosynthetic, fiber-reinforced concrete, smart materials, carbon fiber and reinforced
polymers. In addition, the book covers nanotechnology and biotechnology in the development of new materials. Covers a variety of
materials, including fly ash, geosynthetic, fiber-reinforced concrete, smart materials, carbon fiber reinforced polymer and waste
materials Provides a “one-stop resource of information for the latest materials and practical applications Includes a variety of
different use case studies
Pore Structure of Cement-Based Materials provides a thorough treatment of the experimental techniques used to characterize the
pore structure of materials. The text presents the principles and practical applications of the techniques used, organized in an easyto-follow and uncomplicated manner, providing the theoretical background, the way to analyze experimental data, and the factors
affecting the results. The book is the single comprehensive source of the techniques most commonly used for pore structure
analysis, covering simple techniques like mercury intrusion porosimetry and water absorption, to the more sophisticated smallangle scattering and nuclear magnetic resonance. The book is an essential reference text for researchers, users, and students in
materials science, applied physics, and civil engineering, who seek a deep understanding of the principles and limitations of the
techniques used for pore structure analysis of cement-based materials.
Self-Compacting Concrete (SCC) is a relatively new buildingmaterial. Nowadays, its use is progressively changing the method
ofconcrete placement on building sites. However, the successful use of SCC requires a good understanding ofthe behavior of this
material, which is vastly different fromtraditional concrete. For this purpose, a lot of research has beenconducted on this area all
over the world since 10 years. Intended for both practitioners and scientists, this book providesresearch results from the
rheological behavior of fresh concrete todurability.
This collection contains 43 papers on the use of cement and concrete presented at of an Engineering Foundation Conference,
held in Durham, New Hampshire, July 24-29, 1994.
Collection of selected papers on current advances in high performance construction materials. Contributions deal with the
development, characterization, application procedures, performance and structural design of materials with key potential in civil
engineering works. Materials treated are fibre reinforced concrete, high performance concrete, self compacting concrete and novel
combinations of these. For researchers, practitioners, consultants, contractors and suppliers.
This Special Issue on “Cement-Based Composites: Advancements in Development and Characterization” presents the latest
research and advances in the field of cement-based composites. This Special Issue covers a variety of experimental studies
related to fiber-reinforced, photocatalytic, lightweight, and sustainable cement-based composites. Moreover, simulation studies are
presented in this Special Issue to provide fundamental knowledge of designing and optimizing the properties of cementitious
composites. The presented publications in this Special Issue show the most recent technology in the cement-based composite
field.
The book examines advanced, non-standardized techniques that have been developed for determining different properties of
cement paste, mortar and concrete, and provides state-of-the-art information on methods for monitoring hydration-induced
changes in cement-based materials (CBMs). These methods are often nondestructive and allow quasi-continuous monitoring
covering the time span from placement of the material to formation of a fully hardened cement composite. The book also presents
various applications of acoustic emission for characterizing fresh concrete, recent developments in ultrasonic methods for
characterizing CBMs since placement, application of ambient response methods for measuring elastic modulus, methods for
determining deformational characteristics of CBMs since setting and methods for in situ measurements of stresses in concrete
elements during hardening.
Lea's Chemistry of Cement and Concrete deals with the chemical and physical properties of cements and concretes and their
relation to the practical problems that arise in manufacture and use. As such it is addressed not only to the chemist and those
concerned with the science and technology of silicate materials, but also to those interested in the use of concrete in building and
civil engineering construction. Much attention is given to the suitability of materials, to the conditions under which concrete can
excel and those where it may deteriorate and to the precautionary or remedial measures that can be adopted. First published in
1935, this is the fourth edition and the first to appear since the death of Sir Frederick Lea, the original author. Over the life of the
first three editions, this book has become the authority on its subject. The fourth edition is edited by Professor Peter C. Hewlett,
Director of the British Board of Agrement and visiting Industrial Professor in the Department of Civil Engineering at the University
of Dundee. Professor Hewlett has brought together a distinguished body of international contributors to produce an edition which is
a worthy successor to the previous editions.
Unique in its focus on functional properties, this book examines the resistive, piezoresistive, thermoelectric, and electromagnetic
behavior of multifunctional cement-based materials for reduced cost, improved durability and maintenance, and optimization of
various structural designs. The author analyzes cement-based compounds for enhancing a wide-range of structures, including
buildings, bridges, highways, automobiles, and aircrafts, exploring characteristics such as vibration damping, strain sensing,
electromagnetic and magnetic shielding, electrical conductivity, and thermal insulation for improved structure stability and
performance.
Collection of selected papers on current advances in high performance construction materials. Contributions deal with the
development, characterization, application procedures, performance and structural design of materials with key potential in civil
engineering works. Materials treated are fibre reinforced concrete, high performance concrete, sel
This volume highlights the latest advances, innovations, and applications in the field of fibre-reinforced concrete (FRC), as
presented by scientists and engineers at the RILEM-fib X International Symposium on Fibre Reinforced Concrete (BEFIB), held in
Valencia, Spain, on September 20-22, 2021. It discusses a diverse range of topics concerning FRC: technological aspects,
nanotechnologies related with FRC, mechanical properties, long-term properties, analytical and numerical models, structural
design, codes and standards, quality control, case studies, Textile-Reinforced Concrete, Geopolymers and UHPFRC. After the
symposium postponement in 2020, this new volume concludes the publication of the research works and knowledge of FRC in the
frame of BEFIB from 2020 to 2021 with the successful celebration of the hybrid symposium BEFIB 2021. The contributions present
traditional and new ideas that will open novel research directions and foster multidisciplinary collaboration between different
specialists.
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Many books on new smart materials are available, but specialized analysis of particular topics is still in high demand. This
multiauthor book focuses on applying nanotechnology to cement-based materials to make numerous engineering applications
possible. The addition of novel smart nanofillers allows the development of multifunctional composite materials, not just limited to
improving mechanical strength, but also including several enhanced features. Special attention is devoted to types of nanoinclusions, novel techniques to mix components, and analysis of properties that can be achieved by paste, mortar, or concrete if
added with nanofillers. Among these properties, the capability of self-sensing is very promising. Moreover, the use of phasechanging materials improves the energy efficiency of nanocomposites, resulting in important applications in engineering. Particular
attention is also focused on energy harvesting and electromagnetic shielding properties. Comprehensive and up to date, this is an
important reference book that not only provides in-depth information about recent developments and perspectives in this field but
also discusses topics that promise major developments in the near future.
Advanced cementitious composites can be designed to have outstanding combinations of strength (five to ten times that of
conventional concrete) and energy absorption capacity (up to 1000 times that of plain concrete). This second edition brings
together in one volume the latest research developments in this rapidly expanding area. The book is split into two parts. The first
part is concerned with the mechanics of fibre reinforced brittle matrices and the implications for cementitious systems. In the
second part the authors describe the various types of fibre-cement composites, discussing production processes, mechanical and
physical properties, durability and applications. Two new chapters have been added, covering fibre specification and structural
applications. Fibre Reinforced Cementitious Composites will be of great interest to practitioners involved in modern concrete
technology and will also be of use to academics, researchers and graduate students.
Cement-based materials have been used by humans nearly since the dawn of civilization. The Egyptians used lime and gypsum
cement to bind their aggregate materials, mud and straw, resulting in bricks that are used for building their famous Egyptian
pyramids (between 3000 and 2500 BC). Hydrated cement is a cement material bonded together with water and used for building
construction; it is characterized by acceptable chemical, physical, thermal, mechanical, and structural stability. It plays a main role
in the creation of vessels for storage, roads to travel on, weather-resistant structure for protection, inert hard stabilizer for
hazardous wastes, and so on. Due to the composition of these materials and their advantages, it has been practiced in different
applications. Cement is an essential component of making concrete, the single most prevalent building material used worldwide for
construction, skyscrapers, highways, tunnels, bridges, hydraulic dams, and railway ties. Besides their numerous desired
properties, there are some undesirable features. To overcome these disadvantages, several studies were established to prepare,
improve, and evaluate innovative cement-based materials. Despite its oldness and deep research, every year several methods
and materials evolve and so do cement technology. This book intends to provide a comprehensive overview on recent advances in
the evaluation of these materials.
This book provides a State of the Art Report (STAR) produced by RILEM Technical Committee 254-CMS ‘Thermal Cracking of
Mas-sive Concrete Structures’. Several recent developments related to the old problem of understanding/predicting stresses
originated from the evolution of the hydration of concrete are at the origin of the creation this technical committee. Having identified
a lack in the organization of up-to-date scientific and technological knowledge about cracking induced by hydration heat effects,
this STAR aims to provide both practitioners and scientists with a deep integrated overview of consolidated knowledge, together
with recent developments on this subject.
The only book to cover the use of special inorganic cements instead of standard Portland cement in certain specialist applications,
such as oil well drilling or in a high temperature location. Special Inorganic Cements draws together information which is widely
scattered in the technical literature. It describes various special cements, their chemistry and mineralogy along with the
appropriate manufacturing processes, their hydration and hydration properties, and their applications.

Chloride-induced corrosion is the most important durability issue of reinforced concrete structures, and the prediction and
prevention of chloride-induced corrosion has attracted considerable interest all over the world. Given that chloride
penetrates through the concrete cover, the issues concerning its transport are crucial. These include testing methods,
prediction, and the prevention of ingress. During the transport process, physical and chemical interaction occurs between
chloride and cement hydrates, which in turn affects the further transport, so the transport of chloride and these
interactions are closely related and underpin our understanding of chloride-induced corrosion in RC structures. This book
provides in-depth discussion of chloride transport and its interaction in cement-based materials, and reviews and
summarizes the state of the art. The mechanisms and testing methods for chloride transport, chemical interactions of
chloride with cement hydrates, chloride binding isotherms, measurement of penetration depths, factors affecting chloride
transport, and modeling of chloride transport are discussed in detail. This book serves as a reference for researchers or
engineer, and a textbook for graduate students.
Deterioration of cement-based materials is a continuing problem, as it results in the substantial shortening of the lives of
conventional concrete structures. The main costs result from poor performance and the need for early repair. With more
advanced applications, where very long service lives are essential, such as the storage of nuclear waste,
As the re-emergence of nuclear power as an acceptable energy source on an international basis continues, the need for
safe and reliable ways to dispose of radioactive waste becomes ever more critical. The ultimate goal for designing a
predisposal waste-management system depends on producing waste containers suitable for storage, transportation and
permanent disposal. Cement-Based Materials for Nuclear-Waste Storage provides a roadmap for the use of cementation
as an applied technique for the treatment of low- and intermediate-level radioactive wastes. Coverage includes, but is not
limited to, a comparison of cementation with other solidification techniques, advantages of calcium-silicate cements over
other materials and a discussion of the long-term suitability and safety of waste packages as well as cement barriers.
This book presents new results in the knowledge and simulations for composite nano-materials. It includes selected,
extended papers presented in the thematic ECCOMAS conference on Composites with Micro- and Nano-Structure
(CMNS) – Computational Modelling and Experiments. It contains atomistic and continuum numerical methods and
experimental validation for composite materials reinforced with particles or fibres, porous materials, homogenization and
other important topics.
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