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Waste and Supplementary Cementitious Materials in
Concrete: Characterisation, Properties and Applications
provides a state-of-the-art review of the effective and
efficient use of these materials in construction. Chapters
focus on a specific type of material, addressing their
characterization, strength, durability and structural
applications. Sections include discussions of the
properties of materials, including their physical, chemical
and characterization, their strength and durability,
modern engineering applications, case studies, the state
of codes and standards of implementation, cost
considerations, and the role of materials in green and
sustainable construction. The book concludes with a
discussion of research needs. Focuses on material
properties and applications (as well as ‘sustainability’
aspects) of cementitious materials Assembles leading
researchers from diverse areas of study Ideas for use as
a ‘one stop’ reference for advanced postgraduate
courses focusing on sustainable construction materials
This book deals with various science and technology
factors that need careful consideration in producing a
casting. It consists of 11 chapters contributed by experts
in their respective fields. The topics include simulation of
continuous casting process, control of solidification of
continuous castings, influence of mold flux in continuous
casting, segregation in strip casting of steel,
developments in shell and solid investment mold
processes, innovative pressure control during filling of
sand molds, fracture toughness specifically of castings,
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permanent molding of cast iron, wear resistant castings
and improvement of accuracy in estimating graphite
nodularity in ductile iron castings.
The amount and variety of waste that humanity dumps in
landfill sites is nothing short of a scandal, believes Rafat
Siddique, of Deemed University in Patiala, India. Instead,
we ought to be building new homes out of it! Siddique
shows in this important book that many non-hazardous
waste materials and by-products which are landfilled,
can in fact be used in making concrete and similar
construction materials.
The Non-Ferrous Foundryman's Handbook provides a
practical reference book for all those concerned with
dealing with aluminium, copper and magnesium casting
alloys. International SI units are used throughout, but in
almost all cases conversions to the more familiar Metric
and Imperial units are given. Wherever possible, Casting
Alloy Specifications include equivalent specifications for
several countries as well as international specifications.
Individual chapters cover the casting of all types of nonferrous metals. For each group of alloys, specifications,
and typical applications are described, together with
details of melting practice, metal treatment and casting
practice. Sand moulding materials, including green sand
and chemically bonded sands are also included.
Recently there have been many major technical
developments including new sand binders, the adoption
of metal filtration of castings and widespread use of
computers for the optimisation of feeder design.
Comprehensive Materials Processing provides students
and professionals with a one-stop resource consolidating
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and enhancing the literature of the materials processing
and manufacturing universe. It provides authoritative
analysis of all processes, technologies, and techniques
for converting industrial materials from a raw state into
finished parts or products. Assisting scientists and
engineers in the selection, design, and use of materials,
whether in the lab or in industry, it matches the adaptive
complexity of emergent materials and processing
technologies. Extensive traditional article-level academic
discussion of core theories and applications is
supplemented by applied case studies and advanced
multimedia features. Coverage encompasses the
general categories of solidification, powder, deposition,
and deformation processing, and includes discussion on
plant and tool design, analysis and characterization of
processing techniques, high-temperatures studies, and
the influence of process scale on component
characteristics and behavior. Authored and reviewed by
world-class academic and industrial specialists in each
subject field Practical tools such as integrated case
studies, user-defined process schemata, and multimedia
modeling and functionality Maximizes research efficiency
by collating the most important and established
information in one place with integrated applets linking to
relevant outside sources
This book comprises select proceedings of the
International Conference on Smart Technologies for
Energy, Environment, and Sustainable Development
(ICSTEESD 2018). The chapters are broadly divided into
three focus areas, viz. energy, environment, and
sustainable development, and discusses the relevance
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and applications of smart technologies in these fields. A
wide variety of topics such as renewable energy, energy
conservation and management, energy policy and
planning, environmental management, marine
environment, green building, smart cities, smart
transportation are covered in this book. Researchers and
professionals from varied engineering backgrounds
contribute chapters with an aim to provide economically
viable solutions to sustainable development challenges.
The book will prove useful for academics, professionals,
and policy makers interested in sustainable
development.
This book provides an overview of the surface effects at
the interface boundary of metal/sand moulds, and their
influence on the surface quality, microstructure and
mechanical and anticorrosive properties of high-quality
cast iron. It explores utilitarian aspects of the production
of high-quality cast iron castings, including thin-walled
castings of high-quality cast iron alloys, and examines
problems related to the determination of moulding sands
and reclaim quality, and their influence on castings.
Presenting new material, this book takes into account the
influence of metal quality, pouring temperature,
solidification time, the quality of moulding sand with the
reclaim application, as well the binders of moulding
sands, on the formation of the degenerated graphite near
surface layers. It also employs the latest research
methods, such as a wavelength-dispersive spectrometer
(WDS) analysis and thermodynamic calculations, which
were carried out on the reactions occurring in the study
area. Providing a valuable resource to academics and
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researchers interested in materials science, metal
casting and metallurgy, this book is also intended for
metal industry professionals.
This edited volume contains the best papers in the geoengineering field accepted for presentation at the 1st
Springer Conference of the Arabian Journal of
Geosciences, Tunisia 2018. In addition, it includes 3
keynotes by international experts on the following topics:
1. A new three-dimensional rock mass strength criterion
2. New tools and techniques of remote sensing for
geologic hazard assessment 3. Land subsidence
induced by the engineering-environmental effects in
Shanghai China The book is useful for readers who
would like to get a broad coverage in geo-engineering. It
contains 11 chapters covering the following main areas:
(a) Applications in geo-environmental engineering
including soil remediation, (b) Characterization of geomaterials using geological, geotechnical and geophysical
techniques, (c) Soil improvement applications, (d) Soil
behaviour under dynamic loading, (e) Recent studies on
expansive soils, (f) Analytical and numerical modelling of
various geo-structures, (g) Slope stability, (h) Landslides,
(i) Subsidence studies and (j) Recent studies on various
other types of geo-hazards.
Describes the sand foundry, the characteristics of
molding sand, the types of mold and pattern making
equipment, and the various sand casting procedures for
forming metals
The use of reactive polymers enables manufacturers to
make chemical changes at a late stage in the production
process—these in turn cause changes in performance
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and properties. Material selection and control of the
reaction are essential to acheive optimal performance.
The second edition of Reactive Polymers Fundamentals
and Applications introduces engineers and scientists to
the range of reactive polymers available, explains the
reactions that take place, and details applications and
performance benefits. Basic principles and industrial
processes are described for each class of reactive resin
(thermoset), as well as additives, the curing process, and
applications and uses. The initial chapters are devoted to
individual resin types (e.g. epoxides, cyanacrylates, etc.);
followed by more general chapters on topics such as
reactive extrusion and dental applications. Material new
to this edition includes the most recent developments,
applications and commercial products for each chemical
class of thermosets, as well as sections on fabrication
methods, reactive biopolymers, recycling of reactive
polymers, and case studies. Injection molding of reactive
polymers, radiation curing, thermosetting elastomers,
and reactive extrusion equipment are all covered as well.
Most comprehensive source of information about
reactive polymers Covers basics as well as most recent
developments, including reactive biopolymers, recycling
of reactive polymers, nanocomposites, and
fluorosilicones Indispensable guide for engineers and
advanced students alike—providing extensive literature
and patent review
The Utilization of Slag in Civil Infrastructure Construction
strives to integrate the theory, research, and practice of slag
utilization, including the production and processing of slags.
The topics covered include: production and smelting
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processes for metals; chemical and physical properties of
slags; pretreatment and post-treatment technology to
enhance slag properties; potential environmental impact;
mechanisms of potential expansion; special testing methods
and characteristics; slag processing for aggregate and
cementitious applications; suitability of slags for use in
specific applications; overall properties of materials containing
slags; and commercialization and economics. The focus of
the book is on slag utilization technology, with a review of the
basic properties and an exploration of how its use in the end
product will be technically sound, environment-friendly, and
economic. Covers the production, processing, and utilization
of a broad range of ferrous, non-ferrous, and nonmetallurgical slags Provides information on applicable
methods for a particular slag and its utilization to reduce
potential environmental impacts and promote natural
resource sustainability Presents the overall technology of
transferring a slag from the waste stream into a useful
materials resource Provides a detailed review of the
appropriate utilization of each slag from processing right
through to aggregate and cementitious use requirements
Separation processesâ€"or processes that use physical,
chemical, or electrical forces to isolate or concentrate
selected constituents of a mixtureâ€"are essential to the
chemical, petroleum refining, and materials processing
industries. In this volume, an expert panel reviews the
separation process needs of seven industries and identifies
technologies that hold promise for meeting these needs, as
well as key technologies that could enable separations. In
addition, the book recommends criteria for the selection of
separations research projects for the Department of Energy's
Office of Industrial Technology.
The Foseco Ferrous Foundryman's Handbook is a practical
reference book for all those concerned with making castings
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in any of the commonly used alloys, by any of the usual
moulding methods. International SI units are used throughout,
but in almost all cases conversions to the more familiar Metric
and Imperial units are given. Wherever possible, Casting
Alloy Specifications include equivalent specifications for
several countries as well as international specifications.
Individual chapters cover the casting of light alloys, copperbased alloys, all types of cast-iron and steel. For each group
of alloys, specifications and typical applications are
described, together with details of melting practice, metal
treatment and casting practice. Sand moulding materials,
including green sand and chemically bonded sands are also
included.
Applied Science in the Casting of Metals focuses on
metallurgical operations. The book first discusses the
manufacture of iron and steel. Concerns include treatment of
liquid iron and steel; treatment of molten iron between blast
furnace and steelworks; and treatment of liquid steel. The text
takes a look at casting pit practice, including ingot feeding,
hot topping of alloy steels, methods of applying hot-tops, and
hot-topping methods. The selection focuses on spray steel
making and continuous casting of steel. The process involved
in spray steel making; the basic principles of casting of steel;
and metallurgical aspects are discussed. The text describes
the treatment of cast iron; treatment of non-ferrous heavy
metals; treatment of aluminum and magnesium alloys; and
treatment of molding sand from molds and cores. The book
explains the feeding of steel castings. Topics include
development of exothermic feeding; mechanisms of aluminothermic reactions; applications of exothermics to steel
castings; and surface additions. The text is a valuable source
of data for readers interested in metallurgical operations.
Mould and Core Materials for Steel Foundry covers the
significant progress in the development of various types of
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mould and core materials for steel founding. This book is
composed of 17 chapters, and begins with the presentation of
the testing procedures for the materials’ properties such as
green and dry strengths, permeability, amount of gas
evolved, shatter index together with hardness of rammed
moulds. The next chapters provide the testing procedures
and routine control of sand, silica, non-siliceous materials,
binders, and clay bond. These topics are followed by
discussions on sand preparation, shell mould, and other core
materials, such as furanes. This book describes some steel
foundry processes, including heat extraction, casting, and hot
tear. The final chapters deal with the reconditioning and
reclamation of sand, casting and scab defects, evaluation of
high temperature properties, and the technical control of raw
materials to ensure conformation to the specified standards.

The Nordic Council of Ministers BAT Group under
the Working Group for sustainable consumption and
production, commissioned to Swerea SWECAST AB
to prepare a Best Available Techniques (BAT) report
for foundries in the Nordic countries. The objectives
have been to: • Provide an overview of the foundry
sector in the Nordic countries. • Present currently
used and potential environmental techniques in
foundries in the Nordic countries. • Present the Key
environmental issues with the perspective of
foundries in the Nordic countries. • Present and
describe techniques that shall be included in the
considerations of representing BAT in foundries.
This report focuses only on foundries as no
smitheries satisfies the criteria of the Industrial
Emissions Directive (IED). Swerea SWECAST is a
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research institute based in Sweden specializing on
foundry and casting.
Topics covered in this collection include the
following: •Enabling & Understanding Sustainability Ferrous & Non-ferrous Metals Processing
•Understanding & Enabling Sustainability (Rechargeable) Batteries •Enabling &
Understanding Sustainability - Rare Earth Element
Applications •Enabling & Understanding
Sustainability - Building Materials & Slag Valorisation
•Designing Materials and Systems for Sustainability
•Understanding & Enabling Sustainability - Light
Metals Recycling & Waste Valorisation
•Understanding & Enabling Sustainability Education Research Innovation I •Understanding &
Enabling Sustainability - Education Research
Innovation II + Electronic Equipment
As the world moves further into urbanization, there is
a greater need for construction materials to meet
society’s needs. As natural resources become
scarce, the use of recycled materials for construction
purposes has become increasingly common. Over
the past decade, there has been a significant
increase in the utilization of recycled materials in the
construction industry. This will result in substantial
advantages in structure and infrastructure
construction coupled with a reduction in the
construction cost, as well as improving sustainability.
However, significant development limitations and
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many relevant considerations must be addressed
when using recycled materials in construction. This
book introduces innovative and alternative
construction materials used in civil engineering.
This book presents select proceedings of National
Conference on Advances in Sustainable
Construction Materials (ASCM 2020) and examines
a range of durable, energy-efficient, and nextgeneration construction materials produced from
industrial wastes and by-products. The topics
covered include sustainable materials and
construction, innovations in recycling concrete,
green buildings and innovative structures, utilization
of waste materials in construction, geopolymer
concrete, self-compacting concrete by using
industrial waste materials, nanotechnology and
sustainability of concrete, environmental
sustainability and development, recycling solid
wastes as road construction materials, emerging
sustainable practices in highway pavements
construction, plastic roads, pavement analysis and
design, application of geosynthetics for ground
improvement, sustainability in offshore geotechnics,
green tunnel construction technology and
application, ground improvement techniques and
municipal solid waste landfill. Given the scope of
contents, the book will be useful for researchers and
professionals working in the field of civil engineering
and especially sustainable structures and green
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buildings.
This vastly expanded 2nd edition contains all the
new developments since 1985. It describes
significant new phenolic resin chemistry, new
applications with up-to-date developments, and
includes detailed standardized test methods
important for ISO 9001 ff certification.
Campbell’s Complete Casting Handbook: Metal
Casting Processes, Techniques and Design, Second
Edition provides an update to the first single-volume
guide to cover modern principles and processes in
such breadth and depth, while also retaining a clear,
practical focus. The work has a unique viewpoint,
interpreting the behavior of castings, and metals as a
whole, in terms of their biofilm content, the largely
invisible casting defects which control much of the
structure and behavior of metals. This new edition
includes new findings, many from John Campbell’s
own research, on crack initiation, contact pouring,
vortex gates, and the Cosworth Process. Delivers
the expert advice that engineers need to make
successful and profitable casting decisions Ideal
reference for those interested in solidification, vortex
gates, nucleation, biofilm, remelting, and molding
Follows a logical, two-part structure that covers both
casting metallurgy and casting manufacture
Contains established, must-have information, such
as Campbell’s ‘10 Rules’ for successful casting
manufacture Includes numerous updates and
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revisions based on recent breakthroughs in the
industry
A huge amount of sand is being used by the metal
foundries within the metal casting process, the sand
is successfully recycled and reused by the foundries.
After some time, foundries are not able to use the
same sand again, then sand is taken off the foundry
and known as "Foundry Sand". There is almost 6 to
10 million tons production of foundry sand annually
[3]. Similar to lots of waste materials, used sand has
helpful implementation to additional industries. Used
WFS contains mainly of silica sand, which is coated
with a thin layer of burnt carbon, remaining binders
and mud. To enhance the strength and other
durability aspects, WFS can be utilized in concrete.
So, it can be utilized as a partial alternative of
cement or while a partial alternative of natural
aggregates or fully substitute of natural fine
aggregate and as a supplementary addition for
accomplishing different properties of cement
concrete. In this study, the effect of used foundry
sand as a substitution of fine aggregate on the
compressive strength, Flexural strength, split tensile
strength and Modulus of elasticity of cement
concrete of M30 grade was investigated. Moreover,
to determine the homogeneity of concrete ultrasonic
pulse velocity method and water permeability is also
taken into consideration. There were five
percentages of replacement to which foundry sand
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was replaced by weight of fine aggregates i.e. 0, 10,
20, 30 and 40% by weight of the fine aggregate.
Tests were conducted for mechanical and durability
properties of all replacement levels at different curing
periods (7- days, 28-days & 90-days).
The metal casting, uses large amounts of natural
resources, energy and metals as well as generates
significant amounts of gases and solid wastes, which
have an essential influence on the natural
environment and work conditions in casting houses.
The condition of the further development is the
adjustment to the strategy of the sustainable
development.This book examines potential solutions
to the economic, ecological, and occupational
hazards generated by the foundry industry. It
focuses on emissions of chemical compounds during
the preparation and formation of molding sands,
molds pouring with molten metal, molds cooling and
castings knocking out. It also addresses the effects
of the spent molding sands reclamation process and
the influence of spent sands on the environment
during their storage. Establishing the most
sustainable techniques for limiting the negative
impact of foundry processes on the environment is
explored in detail. The book will be valuable to
academics and industry professionals alike.
Describes the mechanisms of hardening and thermal
destruction of individual binders in moulding and
core sands; Assesses the influence of moulding and
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core sands technology on the environment;
Discusses state of the art moulding and core sand
technology.
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