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For courses in Civil Engineering Materials, Construction Materials, and Construction
Methods and Materials offered in Civil, Environmental, or Construction engineering
departments. This introduction gives students a basic understanding of the material
selection process and the behavior of materials - a fundamental requirement for all civil
and construction engineers performing design, construction, and maintenance. The authors
cover the various materials used by civil and construction engineers in one useful
reference, limiting the vast amount of information available to the introductory level,
concentrating on current practices, and extracting information that is relevant to the
general education of civil and construction engineers. A large number of experiments,
figures, sample problems, test methods, and homework problems gives students opportunity
for practice and review.
Developed as a more detailed follow-up to a 2009 briefing document, Building Sustainable
Pavement with Concrete, this guide provides a clear, concise, and cohesive discussion of
pavement sustainability concepts and of recommended practices for maximizing the
sustainability of concrete pavements. The intended audience includes decision makers and
practitioners in both owner-agencies and supply, manufacturing, consulting, and
contractor businesses. Readers will find individual chapters with the most recent
technical information and best practices related to concrete pavement design, materials,
construction, use/operations, renewal, and recycling. In addition, they will find
chapters addressing issues specific to pavement sustainability in the urban environment
and to the evaluation of pavement sustainability. Development of this guide satisfies a
critical need identified in the Sustainability Track (Track 12) of the Long-Term Plan for
Concrete Pavement Research and Technology (CP Road Map). The CP Road Map is a national
research plan jointly developed by the concrete pavement stakeholder community, including
Federal Highway Administration, academic institutions, state departments of
transportation, and concrete pavement-related industries. It outlines 12 tracks of
priority research needs related to concrete pavements. CP Road Map publications and other
operations support services are provided by the National Concrete Pavement Technology
Center at Iowa State University. For details about the CP Road Map, see
www.cproadmap.org/index.cfm.
"This guide specification is intended to serve as a guide for developing specifications
for all high performance concretes supplied for highway bridges, whether produced by a
ready mix supplier, a general contractor, or in a permanent plant of a precast concrete
manufacturer. For the purposes of this specification, high performance concrete (HPC) is
considered as concrete engineered to meet specific needs of a project; including:
mechanical, durability, or constructability properties. The document provides mandatory
language that the specifier can cut and paste into project specifications. It also
includes guidance on what characteristics should be specified in a given case, and what
performance limit is needed to ensure satisfactory performance for a given element or
environment"--P. ii.
CRC 2021
Permeable Pavements
A State-of-the-practice Manual
Specifications for Tolerances for Concrete Construction and Materials and Commentary
Fly Ash Facts for Highway Engineers
Materials for Civil and Construction Engineers
Sponsored by the Low Impact Development Committee of the Urban Water Resources Research Council
of the Environmental and Water Resources Institute of ASCE Permeable Pavements is a
comprehensive resource for the proper design, construction, and maintenance of permeable
pavement systems that provide a transportation surface and a best management practice for
stormwater and urban runoff. A cornerstone for low impact development (LID) and sustainable site
design, permeable pavements are considered a green infrastructure practice. They offer many
environmental benefits, from reduced stormwater runoff and improved water quality to better site
design and enhanced safety of paved surfaces. Commonly used for walkways, driveways, patios, and
low-volume roadways as well as recreational areas, parking lots, and plazas, permeable pavements
are appropriate for many different land uses, particularly in highly urbanized locations. This
volume synthesizes today's knowledge of the technology, drawing from academia, industry, and the
engineering and science communities. It presents an overview of typical permeable pavement
systems and reviews the design considerations. Detailed design, construction, use, and
performance information is provided for porous asphalt, pervious concrete, permeable
interlocking concrete pavement, and grid pavements. Fact sheets and checklists help to
successfully incorporate permeable pavement systems into design projects. Additional chapters
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summarize emerging technologies, maintenance considerations, hydrologic design approaches, key
components for specification writing, and key areas for additional research. Appendixes include
a fact sheet clarifying information on common concerns, as well as data tables summarizing water
quality treatment performance and costs. Permeable Pavements is an essential reference for
engineers, planners, landscape architects, municipalities, transportation agencies, regulatory
agencies, and property owners planning to implement this best management practice for stormwater
and urban runoff.
Summary: This book presents the properties of concrete as needed in concrete construction,
including strength and durability. All concrete ingredients (cementing materials, water,
aggregates, admixtures, and fibers) are reviewed for their optimal use in designing and
proportioning concrete mixtures. Applicable ASTM, AASHTO, and ACI standards are referred to
extensively. The use of concrete from design to batching, mixing, transporting, placing,
consolidating, finishing, and curing is addressed. Concrete sustainability, along with special
concretes, including high-performance concretes, are also reviewed.
Discusses the Bureau of Reclamation's methodology for concrete repair. Addresses the more common
causes of damage to concrete. Identifies the methods and materials most successful in repairing
concrete damage.
Advances in Modern Cement and Concrete
Accelerating Decarbonization of the U.S. Energy System
Green Transportation Infrastructure
ACI 233R-17 Guide to the Use of Slag Cement in Concrete and Mortar
Carbon Dioxide Uptake During Concrete Life Cycle
User's Guide to ASTM Specification C94 on Ready-Mixed Concrete

This volume highlights the latest advances, innovations, and applications in the field of asphalt pavement technology, as
presented by leading international researchers and engineers at the 5th International Symposium on Asphalt Pavements &
Environment (ISAP 2019 APE Symposium), held in Padua, Italy on September 11-13, 2019. It covers a diverse range of topics
concerning materials and technologies for asphalt pavements, designed for sustainability and environmental compatibility:
sustainable pavement materials, marginal materials for asphalt pavements, pavement structures, testing methods and
performance, maintenance and management methods, urban heat island mitigation, energy harvesting, and Life Cycle
Assessment. The contributions, which were selected by means of a rigorous international peer-review process, present a wealth of
exciting ideas that will open novel research directions and foster multidisciplinary collaboration among different specialists.
This work has been selected by scholars as being culturally important and is part of the knowledge base of civilization as we know
it. This work is in the public domain in the United States of America, and possibly other nations. Within the United States, you
may freely copy and distribute this work, as no entity (individual or corporate) has a copyright on the body of the work. Scholars
believe, and we concur, that this work is important enough to be preserved, reproduced, and made generally available to the
public. To ensure a quality reading experience, this work has been proofread and republished using a format that seamlessly
blends the original graphical elements with text in an easy-to-read typeface. We appreciate your support of the preservation
process, and thank you for being an important part of keeping this knowledge alive and relevant.
Cement and concrete are among the materials made by man that tell us a great deal about how far civilization has come.
Developed over time for various uses, modern concrete and cement come in multiple forms, including selfcompacting/consolidating concrete, green concrete, and nano cement. This book consists of five chapters. Each chapter comprises
an introduction, a discussion of the concept of the design and the concrete's development, and the properties and testing of the
concrete in fresh and hardened stages. This book is for readers who want to become well-versed in the most important and current
research in the field of modern cement and concrete. The book will be useful for students, researchers, concrete scientists and
technologists, and practicing engineers. Each chapter focuses on a specific modern concrete technology, and offers a summary
and critique of recent research findings and patents published in the most well-known, reputable publications. The author would
like to express his gratitude to the many people who saw him through this book - people who provided support, read sections of the
manuscript, offered comments, allowed him to quote their remarks, and assisted in the editing, proofreading, and design. Also, the
author would like to thank Dr. Loyola D'Silva and Dr. Ashok Arumairaj for helping him in the selection and editing processes.
Additionally, the author would like to thank his publisher, who continuously encouraged him.
The Guide to Applications, Methods, and Materials
The U.S. Cement Industry
Design & Construction
Chemical Admixtures for Concrete
Guide Specification for High-performance Concrete for Bridges
International RILEM Conference on Early-Age and Long-Term Cracking in RC Structures
Carbonation results when carbonate ions from dissolved carbon dioxide react with the Ca ions of the cement paste and precipitate calcium carbonate. By
time all Ca-bearing cement hydrates will decompose and form calcite. The end product will apart from calcite be silica gels, metal hydroxides and clays.
Carbon dioxide and water can be found in almost every environment and thus all concretes will be subjected to carbonation. The cement paste will in the
course of time go back to the basic components in cement production. Therefore, the question is not if concrete and other cementitious products will
carbonate, but how fast they will carbonate. In geological terns the cement paste turns into marly limestone and the concrete into marly agglomerate. Old
Roman concrete structures are basically such a rock. Carbonation is a process from the surface, i.e. the amount of carbonated material is related to exposure
time and surface. Surfaces in direct contact with carbon dioxide and water will carbonate rapidly but a shell of already carbonated concrete will slow down
the carbonation of the interior. Thus to be able to calculate the CO2-uptake we must know the transport mechanism of carbon dioxide and carbonate ions
through the already altered product. The process of passing a shell of already carbonated concrete is complex. The speed of carbonation is apart from the
amount of CO2 in the environment also governed by the size and geometry of the porosity, the degree of water saturation, the type of cement/binder, the
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temperature, etc. Even concrete submerged in water or buried in soil will carbonate but at a slow speed due to biological degradation and the slowness of
exchange reactions between water and the gases in the atmosphere. To be able to calculate CO2 uptake one must consider the microclimate at individual
concrete surfaces, concrete qualities and cement/binder types in a time frame. Thus approximations are needed. In the general case assuming a similar
environment and concrete quality the carbonation rate slows down with the square root of time. By choosing the most common types of concrete structures,
estimating the exposed surfaces in different environments and concrete qualities it is possible to get a good estimate of the rate of carbon dioxide uptake. As
a consequence of the rapidly decreasing rate of carbonation one can assume that most of the carbonation of concrete structures takes place during the first
50 years and after demolition as this will increase the surfaces dramatically. One must, however, also consider that the types of cement and quality of the
concrete have changed and will change over time. Thus there will be a difference between how much is taken up today and how much that will be taken up
in 50 years from now. Concrete is a fairly modern material and most concrete structures still remain but we can expect the amount of demolished concrete
to increase in the future. A guess is that a 100-year perspective most concrete structures that exist today will probably be demolished and most of the
carbonate rock calcinated during cement production will be back as a carbonate rock. To be able to calculate the carbonation rate some simplifications are
needed. In this report concrete strength is used as a substitute for porosity and from literature data constants for different environmental classes are selected.
The influence of different cements and additions is handled by correction factors.
The latest edition of this established book has been brought completely up-to-date with recent advances in concrete technology. A practical reference, it
illustrates how computers and high-tech testing equipment can save time and money in controlling concrete. The philosophies and methods can be applied
to a full range of types of concrete and on straight forward to advance construction projects. On the CD ROM the author gives live colour displays with
spoken commentaries of all Conad products and their origins and provides free working mix design and QC programs.
This volume includes a unique group of chapters focusing on new advances in materials for infrastructure sustainability. Chapters have been well-organized
and handled by a group of international experts in order to discuss a timely topic with regards to the sustainable infrastructures. This volume is part of the
proceedings of the 1st GeoMEast International Congress and Exhibition on Sustainable Civil Infrastructures, Egypt 2017.
Technology Transfer
Pervious Concrete Pavements
Design of slabs-on-ground
State of the Art
Strategies and Examples
Building Code Requirements for Structural Concrete

Specifiers, producers, testing labs, inspection consultants, teachers, designers, and quality technicians
should all have a copy of this QC manual. These standards and the accompanying commentary will serve
as a strong foundation for a plant's quality system for the manufacture of structural precast concrete
products and for the manufacture of structural precast concrete products with architectural finishes
Improve the Quality of Concrete, Improve the Quality of Construction Quality measurement is not
prevalent in the concrete industry and quality investment is not seen as potentially generating a positive
return. Improving Concrete Quality examines how and why concrete quality should be measured, and
includes instruction on developing specifications with the aim of improving concrete quality. Reduce
Concrete Variability: Reduce Costs and Increase Volume The first part of the book considers the tangible
and intangible benefits of improved quality. The later chapters explore concrete strength variability in
detail. It provides a greater grasp of the variation in concrete, as well as a deeper understanding of how
material variability affects concrete performance. The author discusses the components of variability
(material, manufacturing, testing) and provides steps to measuring and reducing variability to improve the
quality of concrete. The text also contains a chapter on data analysis for quality monitoring and test
results. Come Away with Practices and Tools That Can Be Applied Immediately: Provides techniques and
how specifications can improve concrete quality Offers a clear understanding of the link between the
materials (cement, SCM, aggregate, water, air), manufacturing, testing variability, and concrete quality
Includes information on analyzing test data to improve quality Improving Concrete Quality quantifies the
benefits of improved quality, and introduces novel ways of measuring concrete quality. This text is an
ideal resource for quality personnel in the concrete industry. It also benefits architects, engineers,
contractors, and researchers.
This volume gathers the latest advances, innovations and applications in the field of crack control in
concrete, as presented by leading international researchers and engineers at the International RILEM
Conference on Early-age and Long-term Cracking in RC Structures (CRC 2021), held in Paris, France on
April 9, 2021. It covers early-age and long-term imposed deformations in concrete, analytical formulations
for calculating crack widths in concrete, numerical simulations of early-age and long-term restrained
behaviour of concrete elements, experimental investigations on cracking, on-site monitoring of imposed
deformations and cracking, crack control and repair, and sustainability of design and remediation. The
conference demonstrated that a comprehensive approach to this problem requires the design of robust
experimental techniques, the development of multiscale models and the evaluation of code-based and
other analytical approaches relevant to crack control in concrete. The contributions, which were selected
through a rigorous international peer-review process, share exciting ideas that will spur novel research
directions and foster new multidisciplinary collaborations.
Building Code Requirements for Structural Concrete (ACI 318-05) and Commentary (ACI 318R-05)
Concrete International
Integrated Materials and Construction Practices for Concrete Pavement
Guide to Concrete Repair
An Economic Report
Manual for Quality Control for Plants and Production of Structural Precast Concrete Products
Illustrates the Global Relevance of SustainabilityApplicable to roads, bridges, and other elements of the infrastructure, Green
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Building with Concrete: Sustainable Design and Construction, Second Edition provides an overview of all available information on
the role of concrete in green building. A handbook offering viewpoints from worldwide experts
"This report provides technical information on pervious concrete's application, design methods, materials, properties, mixture
proportioning, construction methods, testing, and inspection. The term 'pervious concrete' typically describes a near-zero-slump,
open-graded material consisting of portland cement, coarse aggregate, little or no fine aggregate, admixtures, and water." [p. 1]
The first edition was extremely well received, providing an introduction and insight to this important topic in a comprehensive yet
easy to read form. It was chosen to be issued to the representatives of the organizations from the G8 and G20 countries attending the
University Summit held in Turin in 2009 which addressed the issue of how education and research can assist sustainable
development. The second edition, completely updated to reflect the significant advances and new insights that have been made since
publication of the first edition, focuses on two main issues: Facilitating a dialogue between all stakeholders so that the complexity of
the problem can be exposed, structured and communicated Understanding how to assess progress in sustainable development It
continues to provide coherent guidance on the techniques that can be used to assess sustainable development in a rigorous manner.
The approach is introduced using illustrations and case studies, together with follow-up references. It remains the ideal starting
point for those trying to get a handle on the subject and for those who wish to examine a structured and systematic approach to the
evaluation of sustainable development in the built environment.
The Sustainable Concrete Guide
ACI 212. 3R-16 Report on Chemical Admixtures for Concrete
Superpave Mix Design
Modern Concrete
Proceedings of the 1st GeoMEast International Congress and Exhibition, Egypt 2017 on Sustainable Civil Infrastructures
ACI213R-14 Guide for Structural Lightweight Aggregate Concrete
Manual of integrated material and construction practices for concrete pavements.
Chemical admixtures are used in concrete mixtures to produce particular engineering properties such as rapid
hardening, water-proofing or resistance to cold. Chemical Admixtures for Concrete surveys recent
developments in admixture technology, explaining the mechanisms by which admixtures produce their effects,
the various types of admixtures avail
The world is transforming its energy system from one dominated by fossil fuel combustion to one with net-zero
emissions of carbon dioxide (CO2), the primary anthropogenic greenhouse gas. This energy transition is critical
to mitigating climate change, protecting human health, and revitalizing the U.S. economy. To help policymakers,
businesses, communities, and the public better understand what a net-zero transition would mean for the United
States, the National Academies of Sciences, Engineering and Medicine convened a committee of experts to
investigate how the U.S. could best decarbonize its transportation, electricity, buildings, and industrial sectors.
This report, Accelerating Decarbonization of the United States Energy System, identifies key technological and
socio-economic goals that must be achieved to put the United States on the path to reach net-zero carbon
emissions by 2050. The report presents a policy blueprint outlining critical near-term actions for the first decade
(2021-2030) of this 30-year effort, including ways to support communities that will be most impacted by the
transition.
(ACI 318-14) ; and Commentary (ACI 318R-14)
Use of Fly Ash in Concrete
Proceedings of the 5th International Symposium on Asphalt Pavements & Environment (APE)
Improving Concrete Quality
Design and Control of Concrete Mixtures
Concrete Mix Design, Quality Control and Specification, (with CD ROM), Second Edition
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