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Until recently, much of the development of building materials has predominantly focused on producing cheaper, stronger
and more durable construction materials. More recently attention has been given to the environmental issues in
manufacturing, using, disposing and recycling of construction materials. Sustainability of construction materials brings
together a wealth of recent research on the subject. The first part of the book gives a comprehensive and detailed
analysis of the sustainability of the following building materials: aggregates; timber, wood and bamboo; vegetable fibres;
masonry; cement, concrete and cement replacement materials; metals and alloys; glass; and engineered wood products.
A final group of chapters cover the use of waste tyre rubber in civil engineering works, the durability of sustainable
construction materials and nanotechnologies for sustainable construction. With its distinguished editor and international
team of contributors, Sustainability of construction materials is a standard reference for anyone involved in the
construction and civil engineering industries with an interest in the highly important topic of sustainability. Provides a
comprehensive and detailed analysis of the sustainability of a variety of construction materials ranging from wood and
bamboo to cement and concrete Assesses the durability of sustainable construction materials including the utilisation of
waste tyre rubber and vegetable fibres Collates a wealth of recent research including relevant case studies as well as an
investigation into future trends
Durability failures in reinforced concrete structures are wasteful of resources and energy. The introduction to practice of
European Standard EN 206-1 represents a significant shift in emphasis on the need to explicitly consider each potential
durability threat when specifying and producing concrete. Fundamentals of Durable Reinforced Concrete presents the
fundamental aspects of concrete durability including reinforcement corrosion, carbonation, chloride ingress, alkaliaggregate reaction, freeze/thaw damage, sulphate attack, chemical attack, cracking, abrasion and weathering. The
background to the durability exposure classes in EN 206-1 is also explained. Future directions in performance-based
specifications and mathematical modelling of degradation are presented. This book will be of particular interest to
specifiers applying the principles of the new European Standard EN 206-1 for the first time, to postgraduate researchers
in mathematical modelling of degradation mechanisms, to undergraduates of engineering, architecture and building
technology, and students of advanced concrete technology who require a concise source of reference on concrete
durability.
Advanced High Strength Natural Fibre Composites in Construction provides the basic framework and knowledge required
for the efficient and sustainable use of natural fiber composites as a structural and building material, along with
information on the ongoing efforts to improve the efficiency of use and competitiveness of these composites. Areas of
particular interest include understanding the nature and behavior of raw materials and their functional contributions to the
advanced architectures of high strength composites (Part 1), discussing both traditional and novel manufacturing
technologies for various advanced natural fiber construction materials (Part 2), examining the parameters and
performance of the composites (Part 3), and finally commenting on the associated codes, standards, and sustainable
development of advanced high strength natural fiber composites for construction. This exposition will be based on well
understood environmental science as it applies to construction (Part 4). The book is aimed at academics, research
scholars, and engineers, and will serve as a most valuable text or reference book that challenges undergraduate and
postgraduate students to think beyond standard practices when designing and creating novel construction materials.
Presents the first comprehensive review on the efficient and sustainable use of natural fiber composites in construction
and building materials Contains detailed information on the structure, chemical composition, and physical and
mechanical properties of natural fibers Covers both traditional and novel manufacturing technologies for high strength
natural fiber composites Includes material parameters and performance in use, as well as associated codes, standards,
and applied case studies Presents contributions from leading international experts in the field
This book offers a collection of 17 scientific papers about the computational modeling of fracture. Some of the
manuscripts propose new computational methods and/or how to improve existing cutting edge methods for fracture.
These contributions can be classified into two categories: 1. Methods which treat the crack as strong discontinuity such
as peridynamics, scaled boundary elements or specific versions of the smoothed finite element methods applied to
fracture and 2. Continuous approaches to fracture based on, for instance, phase field models or continuum damage
mechanics. On the other hand, the book also offers a wide range of applications where state-of-the-art techniques are
employed to solve challenging engineering problems such as fractures in rock, glass, concrete. Also, larger systems such
as fracture in subway stations due to fire, arch dams, or concrete decks are studied.
Mechanics of Structures and Materials: Advancements and Challenges is a collection of peer-reviewed papers presented
at the 24th Australasian Conference on the Mechanics of Structures and Materials (ACMSM24, Curtin University, Perth,
Western Australia, 6-9 December 2016). The contributions from academics, researchers and practising engineers from
Australasian, Asia-pacific region and around the world, cover a wide range of topics, including: • Structural mechanics •
Computational mechanics • Reinforced and prestressed concrete structures • Steel structures • Composite structures •
Civil engineering materials • Fire engineering • Coastal and offshore structures • Dynamic analysis of structures •
Structural health monitoring and damage identification • Structural reliability analysis and design • Structural optimization
• Fracture and damage mechanics • Soil mechanics and foundation engineering • Pavement materials and technology •
Shock and impact loading • Earthquake loading • Traffic and other man-made loadings • Wave and wind loading •
Thermal effects • Design codes Mechanics of Structures and Materials: Advancements and Challenges will be of interest
to academics and professionals involved in Structural Engineering and Materials Science.
The inverse dynamics problem was developed in order to provide researchers with the state of the art in inverse
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problems for dynamic and vibrational systems. Contrasted with a forward problem, which solves for the system output in
a straightforward manner, an inverse problem searches for the system input through a procedure contaminated with
errors and uncertainties. An inverse problem, with a focus on structural dynamics, determines the changes made to the
system and estimates the inputs, including forces and moments, to the system, utilizing measurements of structural
vibration responses only. With its complex mathematical structure and need for more reliable input estimations, the
inverse problem is still a fundamental subject of research among mathematicians and engineering scientists. This book
contains 11 articles that touch upon various aspects of inverse dynamic problems.
This compilation on sustainability issues in civil engineering comprises contributions from international experts who have
been working in the area of sustainability in civil engineering. Many of the contributions have been presented as keynote
lectures at the International Conference on Sustainable Civil Infrastructure (ICSCI) held in Hyderabad, India. The book
has been divided into core themes of Sustainable Transportation Systems, Sustainable Geosystems, Sustainable
Environmental and Water Resources and Sustainable Structural Systems. Use of sustainability principles in engineering
has become an important component of the process of design and in this context, design and analysis approaches in civil
engineering are being reexamined to incorporate the principles of sustainable designs and construction in practice.
Developing economies are on the threshold of rapid infrastructure growth and there is a need to compile the
developments in various branches of civil engineering and highlight the issues. It is this need that prompted the
composition of this book. The contents of this book will be useful to students, professionals, and researchers working on
sustainability related problems in civil engineering. The book also provides a perspective on sustainability for practicing
civil engineers who are not directly researching the problems but are affected by the concerns in the course of their
profession. The book can also serve to highlight to policy makers and governing bodies the need to have a mandate for
sustainable infrastructural development.
This book presents articles from The Australasian Conference on the Mechanics of Structures and Materials (ACMSM25
held in Brisbane, December 2018), celebrating the 50th anniversary of the conference. First held in Sydney in 1967, it is
one of the longest running conferences of its kind, taking place every 2–3 years in Australia or New Zealand. Bringing
together international experts and leaders to disseminate recent research findings in the fields of structural mechanics,
civil engineering and materials, it offers a forum for participants from around the world to review, discuss and present the
latest developments in the broad discipline of mechanics and materials in civil engineering.
Sustainable and Nonconventional Construction Materials Using Inorganic Bonded Fiber Composites presents a concise
overview of non-conventional construction materials with a strong focus on alternative inorganic bonded fiber composites
and their applications as construction components. It outlines the processing and characterization of non-conventional
cementitious composites, which will be of great benefit to both academic and industrial professionals interested in
research, development, and innovation on inorganic bonded fiber composites. The book gives a comprehensive review of
the innovative research associated with building components based on inorganic bonded composites. Exploring both
natural fibers as reinforcing elements and alternative inorganic binders based on agricultural and industrial wastes, this
book also considers the performance and applications of fibrous composites as construction materials and components.
Dedicated to analyzing recent developments in inorganic fiber composites research Discusses the broader subjects of
processing, characterization, performance, and applications of non-conventional construction materials
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 criteria, products, applications, lifecycle and recyclability of advanced materials. It presents an Ato-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, fiberreinforced 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
This book presents selected articles from the 5th International Conference on Geotechnics, Civil Engineering Works and
Structures, held in Ha Noi, focusing on the theme “Innovation for Sustainable Infrastructure”, aiming to not only raise
awareness of the vital importance of sustainability in infrastructure development but to also highlight the essential roles of
innovation and technology in planning and building sustainable infrastructure. It provides an international platform for
researchers, practitioners, policymakers and entrepreneurs to present their recent advances and to exchange knowledge
and experience on various topics related to the theme of “Innovation for Sustainable Infrastructure”.
This book contains state-of-the-art review articles on specific research areas in the civil engineering discipline-the areas
include geotechnical engineering, hydraulics and water resources engineering, and structural engineering. The articles
are written by invited authors who are currently active at the international level in their respective research fields.
Ballast plays a vital role in transmitting and distributing train wheel loads to the underlying sub-ballast and subgrade.
Bearing capacity of track, train speed, riding quality and passenger comfort all depend on the stability of ballast through
mechanical interlocking of particles. Ballast attrition and breakage occur progressively under heavy cyc
This book provides understanding of raw materials, manufacturing and biomedical applications of different polymeric and
natural composites such as drug delivery, growth factor delivery, orthopedics, dentistry and wound dressing.
Algorithms—Advances in Research and Application: 2012 Edition is a ScholarlyEditions™ eBook that delivers timely,
authoritative, and comprehensive information about Algorithms. The editors have built Algorithms—Advances in Research
and Application: 2012 Edition on the vast information databases of ScholarlyNews.™ You can expect the information
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about Algorithms 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 Algorithms—Advances in Research and Application: 2012 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/.
This new edition encompasses current design methods used for steel railway bridges in both SI and Imperial (US
Customary) units. It discusses the planning of railway bridges and the appropriate types of bridges based on planning
considerations.
The worldwide booming timber construction sector and its rapid development beyond the limits of high-rise buildings
demands high-performance materials, which are made possible by hardwood. Innovative production methods and
manufacturing processes create economically competitive products that open up completely new possibilities for the
construction sector - thanks to an almost forgotten building material. For it was not without reason that construction
sector used predominantly hardwood until the 18th century. "Building with hardwood" focuses on its use in the supporting
structure. The publication provides specialist knowledge for the safe handling of hardwood in building construction and
shows successful examples of architecture from practice for practice.
Construction materials are the most widely used materials for civil infrastructure in our daily lives. However, from an
environmental point of view, they consume a huge amount of natural resources and generate the majority of greenhouse
gasses. Therefore, many new and novel technologies for designing environmentally friendly construction materials have
been developed recently. This Special Issue, “Environment-Friendly Construction Materials”, has been proposed and
organized as a means to present recent developments in the field of construction materials. It covers a wide range of
selected topics on construction materials.
This text teaches readers how to analyse and design with fiber reinforced polymers (FRP) for civil engineering
applications. It demystifies FRP composites and demonstrates applications where their properties make them ideal
materials to consider off-shore and waterfront structures, factories, and storage tanks.
In 1986, the FIP Commission on Prefabrication issued the state-of-art report "Concrete Railway Sleepers", which
included design considerations, manufacturing methods, rail fastening systems and field performance. During the two
decades since that report, precast concrete has gained importance in the field of railway track systems for plain track,
switches and crossings, tunnels and other applications. Developments in production methods for concrete sleepers in
switch and crossing layouts to cope with the complex geometry and the industry's confidence in their performance have
contributed to the huge increase in the use of this type of sleeper. The use of slab track for high-speed track has also
grown, particularly where either new track is built or where existing track is renewed and long periods of track possession
are possible. There has also been progress in the development of plant and equipment for the installation, renewal and
maintenance of concrete sleepered track. With machines now able to replace existing track at a rate of 5000 sleepers
(over 3 km track) per day, choosing concrete sleepers can reduce the time on site, meaning tracks can be reopened
quickly whilst reducing labour requirements and costs. Today, precast concrete is considered to be the best performing
and preferred material for railway sleepers, due to the following factors: long-term durability; improved geometric
retention of track and greater weight vital for high-speed and heavy freight lines; improved elasticity of track; improved
ride quality; low first cost; minimum life cycle cost; low cost of maintenance; environmental friendliness - no chemical
treatment required and can be recycled. As all aspects of precast concrete railway track systems, from design through
manufacture to installation and maintenance, have progressed since the publication of the FIP report, an update was
considered timely, in order to provide a synthesis of currently available information. This new edition covers quality,
design, production, durability, maintenance and environmental considerations, and includes survey on the use of precast
concrete track systems in over 30 countries.
This text deals with the estimation, prediction and improvement of the durability of building structures and constructions
from composite materials with inorganic, organic and mixed binders. It describes a method for improving the durability of
structures and constructions.
These proceedings gather a selection of peer-reviewed papers presented at the 7th International Conference on Fracture
Fatigue and Wear (FFW 2018), held at Ghent University, Belgium on 9–10 July 2018. The contributions, prepared by
international scientists and engineers, cover the latest advances in and innovative applications of fracture mechanics,
fatigue of materials, tribology and wear of materials. The book is intended for academics, including graduate students
and researchers, as well as industrial practitioners working in the areas of fracture fatigue and wear.
Incorporating Sustainable Practice in Mechanics of Structures and Materials is a collection of peer-reviewed papers
presented at the 21st Australasian Conference on the Mechanics of Structures and Materials (ACMSM21, Victoria,
University, Melbourne, Australia, 7th 10th of December 2010). The contributions from academics, researchers and
practisin
Micro and Nano Fibrillar Composites (MFCs and NFCs) from Polymer Blends is a comprehensive reference for
researchers, students and scientists working in the field of plastics recycling and composites. The book aims to
determine the influence of micro and nanofibrillar morphology on the properties of immiscible blend systems. Chapters
cover micro and nanofibrillar composites based on polyolefin, liquid crystal polymer, biodegradable polymers, polyester
and polyamide blends in various industrial application fields. The book brings together panels of highly-accomplished
experts in the field of plastics recycling, blends and composites systems. For several decades, plastic technology has
played an important role in many industrial applications, such as packaging, automobiles, aerospace and construction.
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However the increasing use of plastics creates a lot of waste. This has led to restrictions on the use of some plastics for
certain applications and a drive towards recycling of plastics. More recently, microfibrillar in-situ composites have been
prepared from waste plastics such as PET/PP, PET/PE and Nylon/PP as a way of formulating new high performance
polymer systems. This book tackles these issues and more, and is an ideal resource for anyone interested in polymer
blends. Provides information on MFC and NFC based polymer blends that have been accumulated over the last 25
years, providing a useful reference Adopts a novel approach in terms of understanding the relationship between
processing, morphology, structure, properties and applications in micro and nanofibrillar composites Contains
contributions from leading experts in the field from both industrial and academic research
Forests and Forestry has the potential of playing a major role in socioeconomic and rural development in India. This book
examines this role in various perspectives. It deals with forests, forestry and people; poverty alleviation; forest policies;
forestry in five year plans; socioeconomic and rural development; forest products; food, fodder and fuel from forests;
forest-based industries; social and community forestry; tribal welfare, development and administration; economics of
forest land use and labour in forestry.
Carbon Nanotube Reinforced Composites introduces a wide audience of engineers, scientists and product designers to
this important and rapidly expanding class of high performance composites. Dr Loos provides readers with the scientific
fundamentals of carbon nanotubes (CNTs), CNT composites and nanotechnology in a way which will enable them to
understand the performance, capability and potential of the materials under discussion. He also investigates how CNT
reinforcement can be used to enhance the mechanical, electrical and thermal properties of polymer composites.
Production methods, processing technologies and applications are fully examined, with reference to relevant patents.
Finally, health and safety issues related to the use of CNTs are investigated. Dr. Loos compares the theoretical
expectations of using CNTs to the results obtained in labs, and explains the reasons for the discrepancy between
theoretical and experimental results. This approach makes the book an essential reference and practical guide for
engineers and product developers working with reinforced polymers – as well as researchers and students in polymer
science, materials and nanotechnology. A wealth of applications information is included, taken from the wide range of
industry sectors utilizing CNT reinforced composites, such as energy, coatings, defense, electronics, medical devices,
and high performance sports equipment. Introduces a wide range of readers involved in plastics engineering, product
design and manufacturing to the relevant topics in nano-science, nanotechnology, nanotubes and composites. Assesses
effects of CNTs as reinforcing agents, both in a materials context and an applications setting. Focuses on applications
aspects – performance, cost, health and safety, etc – for a wide range of industry sectors, e.g. energy, coatings, defense,
electronics, medical devices, high performance sports equipment, etc.
Biomass, Biopolymer-Based Materials and Bioenergy: Construction, Biomedical and Other Industrial Applications covers
a broad range of material types, including natural fiber reinforced polymer composites, particulate composites, fiberboard,
wood fiber composites, and plywood composite that utilize natural, renewable and biodegradable agricultural biomass. In
terms of bioenergy, the authors explore not only the well-known processing methods of biofuels, but also the kinetics of
biofuels production pathways, a techno-economic analysis on biomass gasification, and biomass gasification with further
upgrading into diesel additives and hybrid renewable energy systems for power generation. Further chapters discuss
advanced techniques for the development of biomass-based composites, biopolymer-based composites, biomass
gasification, thermal kinetic design and techno-economic analysis of biomass gasification. By introducing these topics,
the book highlights a totally new research theme in biopolymer-based composite materials and bioenergy. Covers a
broad range of different research fields, including biopolymer and natural fiber reinforcement used in the development of
composites Demonstrates key research themes in materials science and engineering, including materials processing,
polymer science, biofuel processing, and thermal and kinetic studies Presents valuable information for those working in
research and development departments, and for graduate students (Masters and PhDs)
The volume presents advances in materials research and technology in the area of terotechnology, i.e. the technology of
installation, maintenance, replacement and removal of plant machinery and equipment, reliability analysis, technical
diagnostics, tribology and technical safety. Specific topics include Cavitation Erosion, Simulation of Particle Erosion,
Mechanically-assisted Laser Forming, Laser Machining of Tool Steels, Titanium Carbonitride Coatings, Causes of Cracks
in Thermit Welds, Diamond-Like Coatings on Titanium, Reinforcement of Concrete, Fatigue Strength of Construction
Elements, Modeling of Mining Support Structures, Surface Treatments of Sintered Stainless Steel, Thermal Welding,
Joints of Nickel-Based Superalloys, Robotic Laser Cleaning of Materials, Tribological Properties of Laser-processed ESD
Coatings, Laser-modified WC-Cu Electro-Spark Coatings, anti-Graffiti Coating Systems.
Lightness, efficiency, durability and economic as well as ecological viability are key attributes required from materials
today. In the transport industry, the performance needs are felt exceptionally strongly. This handbook and ready
reference covers the use of structural materials throughout this industry, particularly for the road, air and rail sectors. A
strong focus is placed on the latest developments in materials engineering. The authors present new insights and trends,
providing firsthand information from the perspective of universities, Fraunhofer and independent research institutes,
aerospace and automotive companies and suppliers. Arranged into parts to aid the readers in finding the information
relevant to their needs: * Metals * Polymers * Composites * Cellular Materials * Modeling and Simulation * Higher Level
Trends
This book presents articles from The 16th East Asian-Pacific Conference on Structural Engineering and Construction,
2019, held in Brisbane, Australia. It provides a forum for professional engineers, academics, researchers and contractors
to present recent research and developments in structural engineering and construction.?
This book of the GeoMEast 2019 proceedings includes a collection of research and practical papers from an international
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research and technology activities on recent developments in pavement design, modeling and performance, and effects
on infrastructure, green energy, technology, and integration. Sustainability is increasingly a key priority in engineering
practices. With the aging transportation infrastructure and renewed emphasis on infrastructure renovation by
transportation agencies, innovations are urgently needed to develop materials, designs, and practices to ensure the
sustainability of transportation infrastructure.
EASEC16Proceedings of The 16th East Asian-Pacific Conference on Structural Engineering and Construction,
2019Springer Nature
Concrete will be the key material for Mankind to create the built environment of the next millennium. 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.Specialist techniques and materials for concrete construction forms the Proceedings of the three day international
conference held during the Congress, creating with concrete, 6-10 September 1999, organised by the Concrete technology unit, University of
Dundee.
Biomaterials is currently one of the most important fields of study. This is because of the high degree of interdisciplinarity and the many
practical solutions it provides in relation to medicine, biology, chemistry, and physics. This Special Issue provides readers with research from
the domain of composite biomaterials in different applications, from controlled drug release systems to tissue engineering.
Futures in Mechanics of Structures and Materials is a collection of peer-reviewed papers presented at the 20th Australasian Conference on
the Mechanics of Structures and Materials (ACMSM20, University of Southern Queensland, Toowoomba, Queensland, Australia, 2 - 5
December 2008) by academics, researchers and practicing engineers mainly from Austral
Although the use of composites has increased in many industrial, commercial, medical, and defense applications, there is a lack of technical
literature that examines composites in conjunction with concrete construction. Fulfilling the need for a comprehensive, explicit guide,
Reinforced Concrete Design with FRP Composites presents specific informat
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