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Reinforced concrete design encompasses both the art and science of engineering.
This book presents the theory of reinforced concrete as a direct application of the
laws of statics and mechanics of materials. In addition, it emphasizes that a
successful design not only satisfies design rules, but also is capable of being built
in atimely fashion and for a reasonable cost. A multi-tiered approach makes
Reinforced Concrete: Mechanics and Design an outstanding textbook for a
variety of university courses on reinforced concrete design. Topics are normally
introduced at a fundamental level, and then move to higher levels where prior
educational experience and the development of engineering judgment will be
required.
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Editorial Review

From the Back Cover

Reinforced Concrete Mechanics & Design
Fifth Edition

James K. Wight ¢ James G. MacGregor

A multi-tiered approach makes Reinforced Concrete: Mechanics and Design an outstanding textbook for a
variety of courses on reinforced concrete design.

This new edition has been updated so all chapters are in compliance with the 2008 edition of the ACI
Building Code. New problems were developed for chapters where major changes were made, and all of the
examples throughout the text were either reworked or checked for accuracy. Other changes include the
following:

 All flexural analysis of various beam and slab sectionsis now covered in Chapter 4. After completing this
chapter students should be prepared to analyze any beam section they may encounter either in their courses
or in adesign office.

* All flexural design for beams and one-way slabsis covered in Chapter 5. Information on continuous floor
systems, which was in Chapter 10 of prior editions, has been moved to Chapter 5. Also, Chapter 5 gives
more extensive information on structural analysis of continuous floor systems, including modeling
assumptions and the interplay between analysis and design.

» Chapter 12 has been significantly modified to comply with changesin the ACI Code for analysis and
design of slender columns. A new detailed design exampleisincluded to demonstrate the new code
provisions.

» Chapter 13 includes all of the analysis and design requirements for two-way floor systems, which was
previously presented in two chapters. Aswith Chapter 5, this chapter includes new information on structural
analysis and modeling assumptions for continuous two-way floor systems.

* An expanded coverage of the yield-line analysis method for two-way slabs, including several examples, is
presented in Chapter 14.

« In Chapter 18 the discussion of flexural design procedures for shear walls that resist lateral |oads,
including walls with either uniformly distributed vertical reinforcement or with vertical reinforcement
concentrated at the edges of the wall section, has been expanded. Also, a capacity-design approach is
presented for the shear design of structural walls that resist earthquake-induced forces.

» Appendix A now contains alarge number of axial load vs. moment interaction diagrams that incorporate
the strength reduction factor. Both students and designers should find these figures very useful.
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is also past-Chair of the ACI Technical Activities Committee and Committee 352 on Joints and Connections
in Concrete Structures. He has received several awards from the American Concrete Institute including the
Delmar Bloem Distinguished Service Award (1991), the Joe Kelly Award (1999), the Boise Award (2002),
the Structural Research Award (2003) for a paper he co-authored with aformer student, and the Alfred
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James G. MacGregor, University Professor of Civil Engineering at the University of Alberta, Canada,
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Department of Civil Engineering. He has a B.Sc. from the University of Albertaand aM.S. and Ph.D. from
the University of Illinois. In 1998 and 1999 he received a Doctor of Engineering (Hon) from Lakehead
University, and in 1999 a Doctor of Science (Hon) from the University of Alberta. Dr. MacGregor isa
Fellow of the Academy of Science of the Royal Society of Canada and a Fellow of the Canadian Academy of
Engineering. A Past President and Honorary Member of the American Concrete Institute, Dr. MacGregor has
been an active member of ACI since 1958. He has served on ACI technical committees including the ACI
Building Code Committee and its subcommittees on flexure, shear, and stability and the ACI Technical
Activities Committee. Thisinvolvement and his research has been recognized by honors jointly awarded to
MacGregor, his colleagues, and students. These included the ACI Wason Medal for the Most Meritorious
Paper (1972, and 1999), the ACI Raymond C. Reese Medal, and the ACI Structural Research Award (1972
and 1999). His work on the devel oping the Strut-and-Tie model for the ACI Code was recognized by the
ACI Structural Research Award (2004). In addition, he has received several ASCE Awards, including the
prestigious ASCE Norman Medal with three colleagues (1983). Dr. MacGregor chaired the Canadian
Committee on Reinforced Concrete Design from 1977 through 1989, moving on to chair the Standing
Committee on Structural Design for the National Building Code of Canadafrom 1990 through 1995. From
1973 to 1976 he was a member of the Council of the Association of Professional Engineers, Geologists, and
Geophysicists of Alberta. At the time of his retirement from the University of Alberta, Professor MacGregor
was a principal in MKM Engineering Consultants. His last project with that firm was the derivation of site-
specific load and resistance factors for an eight-mile long concrete bridge.

Excerpt. © Reprinted by permission. All rights reserved.

Preface Reinforced concrete design encompases both the art and science of engineering. This book presents
the theory of reinforced concrete as a direct application of the laws of statics and mechanics of materials. In
addition, it emphasizes that a successful design not only satisfies design rules, but also is capable of being
built in atimely fashion and for a reasonable cost. Philosophy of Reinforced Concrete: Mechanics and
Design A multi-tiered approach makes Reinforced Concrete: Mechanics and Design an outstanding textbook
for avariety of university courses on reinforced concrete design. Topics are normally introduced at a
fundamental level, and then move to higher levels where prior educational experience and the development
of engineering judgment will be required. The analysis of the flexural strength of beam sectionsis presented
in Chapter 4. Because thisis the first significant design-related topic, it is presented at alevel appropriate for
new students. Closely related material on the analysis of column sections for combined axial load and
bending is presented in Chapter 11 at a somewhat higher level, but still at alevel suitable for afirst course on
reinforced concrete design. Advanced subjects are also presented in the same chapters at levels suitable for
advanced undergraduate or graduate students. These topicsinclude, for example, the complete moment
versus curvature behavior of a beam section with various tension reinforcement percentages and the use



strain-compatibility to analyze either over-reinforced beam sections, or column sections with multiple
reinforcement layers. More advanced topics are covered in the later chapters, making this textbook valuable
for both undergraduate and graduate courses, as well as serving as akey reference in design offices. Other
features include the following: 1.¢¢Extensive figures are used to illustrate aspects of reinforced concrete
member behavior and the design process. 2.¢¢Emphasisis placed on logical order and completeness for the
many design examples presented in the book. 3.¢¢Guidance is given in the text and in examplesto help
students devel op the engineering judgment required to become a successful designer of reinforced concrete
structures. 4. Chapters 2 and 3 present general information on various topics related to structural design and
construction, and concrete material properties. Frequent references are made back to these topics throughout
the text. Overview¢What Is New in the Fifth Edition? Professor Wight was the primary author for this
edition and has made several changes in the coverage of various topics. One of the most significant changes
was the updating of all chaptersto be in compliance with the 2008 edition of the ACI Building Code. New
problems were developed for chapters where major changes were made, and al of the examples throughout
the text were either reworked or checked for accuracy. Other changes include the following: 1. All flexural
analysis of various beam and slab sectionsis now covered in Chapter 4. Previoudly this material was given in
three different chapters. After completing this chapter students should be prepared to analyze any beam
section they may encounter either in their courses or in a design office. 2. All flexural design for beams and
one-way slabsis covered in Chapter 5. Information on continuous floor systems, which was in Chapter 10 of
prior editions, has been moved to Chapter 5. Also, Chapter 5 gives more extensive information on structural
analysis of continuous floor systems, including modeling assumptions and the interplay between analysis and
design. 3. Chapter 12 has been significantly modified to comply with changesin the ACI Code for analysis
and design of slender columns. A new detailed design example isincluded to demonstrate the new code
provisions. 4. Chapter 13 includes all of the analysis and design requirements for two-way floor systems,
which was previously presented in two chapters. As with Chapter 5, this chapter includes new information
on structural analysis and modeling assumptions for continuous two-way floor systems. The historic
introduction for this topic and the detailed design examples have been retained. 5. An expanded coverage of
the yield-line analysis method for two-way slabs, including several examples, is presented in Chapter 14. 6.
In Chapter 18 the discussion of flexural design procedures for shear walls that resist lateral loads, including
walls with either uniformly distributed vertical reinforcement or with vertical reinforcement concentrated at
the edges of the wall section, has been expanded. Also, a capacity-design approach is presented for the shear
design of structural wallsthat resist earthquake-induced forces. 7. Appendix A now contains a large number
of axial load vs. moment interaction diagrams that incorporate the strength reduction factor. Both students
and designers should find these figures very useful. Use of textbook in Undergraduate and Graduate Courses
The following paragraphs give a suggested set of topics and chapters to be covered in the first and second
reinforced concrete design courses, normally given at the undergraduate and graduate levels, respectively. It
is assumed that these are semester courses. First Design Course: Chapters 1 through 3 should be assigned,
but the detailed information on loading in Chapter 2 can be covered in a second course. The extensive
information on concrete material propertiesin Chapter 3 could be covered in a separate undergraduate
course. Chapters 4 and 5 are extremely important for al students and should form the foundation of the first
undergraduate course. The information in Chapter 4 on moment vs. curvature behavior of beam sectionsis
important for al designers, but this topic could be significantly expanded in a graduate course. Chapter 5
presents a variety of design procedures for developing efficient designs of either singly-reinforced or doubly-
reinforced sections. The discussions of structural analysis for continuous floor systems could be skipped if
either timeislimited or if students are not yet prepared to handle thistopic. The first undergraduate course
should cover the Chapter 6 information on member behavior in shear and the shear design requirements
given inthe ACI Code. Discussions of other methods for determining the shear strength of concrete members
can be saved for a second design course. Design for torsion, as covered in Chapter 7, could be covered in a
first design course, but more often is left for a second design course. The anchorage provision of Chapter 8
are important material for the first undergraduate design course. Students should develop abasic



understanding of development length requirements for straight and hooked bars, as well as the procedure to
determine bar cut-off points and the details required at those cut-off points. The serviceability requirements
in Chapter 9 for control of deflections and cracking are also important topics for the first undergraduate
course. In particular, the ability to do an elastic section analysis and find moments of inertiafor cracked and
uncracked sectionsis an important skill for designers of concrete structures. Chapter 10 servesto tie together
al of the requirements for continuous floor systems introduced in Chapters 5 through 9. The examples
include details for flexural and shear design, as well as full-span detailing of longitudinal and transverse
reinforcement. This chapter could either be skipped for the first undergraduate course, or could be used as a
source for amore extensive class design project. Chapter 11 concentrates on the analysis and design of
columns sections, and should be included in the first undergraduate course. The portion of Chapter 11 that
covers column sections subjected to biaxial bending may either be included in afirst undergraduate course or
saved for agraduate course. Chapter 12 considers slenderness effects in columns and the more detailed
analysis required for thistopic is commonly presented in a graduate course. If time permits, the basic
information in Chapter 15 on the design of typical concrete footings may be included in afirst undergraduate
course. This material may aso be covered in afoundation design course taught at either the undergraduate or
graduate level. Second Design Course: Clearly, the instructor in a graduate design course has many options
for topics, depending on his/her interests and the preparation of the students. Chapter 13 is a massive chapter
and is clearly intended to be a significant part of a graduate course. The chapter gives extensive coverage of
flexural analysis and design that builds on the analysis and design of one-way floor systems covered in
Chapter 5. The direct design method and the classic equivalent frame method are discussed, along with more
modern analysis and modeling techniques for two-way floor systems. Problems related to punching shear
and the combined transfer of shear and moment at slab-to-column connections are covered in detail. The
design of slab shear reinforcement, include the use of shear studs, is also presented. Finally, procedures for
calculating deflections in two-way floor systems are given. Design for torsion, as given in Chapter 7, should
be covered in conjunction with the design and analysis of two-way floor systems in Chapter 13. The design
procedure for compatibility torsion at the edges of afloor system has a direct impact on the design of
adjacent floor members. The presentation of the yield-line method in Chapter 14, gives students an
aternative analysis and design method for two-way slab systems. This topic could also tiein with plastic
analysis methods taught in graduate level analysis courses. The analysis and design of slender columns, as
presented in Chapter 12, should also be part of a graduate design course. The students should be prepared to
apply the frame analysis and member modeling techniques required to either directly determine the
secondary moments or cal culate the required magnification factors. Also, if the topic of biaxial bending was
not covered in the first design course, it could be included at this point. Chapter 18 covers bending and shear
design of structural walls that resist lateral loads due to either wind or seismic effects. A capacity-design
approach isintroduced for the shear design of walls that resist earthquake-induced lateral forces. Chapter 17
covers the concept of disturbed regions (D-regions), and the use of the strut-and-tie modelsto analyze the
flow of forces through D-regions and to select appropriate reinforcement details. The chapter contains
detailed examples to help students learn the concepts and code requirements for strut-and-tie models. If time
permits, instructors could cover the design of combined footings in Chapter 15, shear-friction design
conceptsin Chapter 16, and design to resist earthquake-induced forces in Chapter 20. Acknowledgments and
Dedication This book is dedicated to all the colleagues and students who have either interacted with and
taken classes from professors Wight and MacGregor over the years. Our knowledge of analysis and design of
reinforced concrete structures were enhanced by our interactions with all of you. Professor Wight would like
to especially thank his students who read the new chapters and sections included in this edition of the
textbook. The manuscript of the entire Fifth Edition book was reviewed by Sharon Wood and Cathy French,
both of whom are active members of ACI Committee 318. It was also thoroughly reviewed by Dr. Keith
Thompson, Dr. Robert W. Barnes, and Dr. Anton K. Schindler of Auburn University. This book was greatly
improved by their suggestions. Finally, we thank our wives, Linda and Barb, for their support and
encouragement and we apologize for the many long evenings and lost weekends. James K. Wight F.E.
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Users Review
From reader reviews:
Nathan Kelly:

What do you regarding book? It is not important together with you? Or just adding material if you want
something to explain what you problem? How about your time? Or are you busy man? If you don't have
gpare time to accomplish others business, it is give you a sense of feeling bored faster. And you have free
time? What did you do? Every person has many questions above. They need to answer that question due to
the fact just their can do that will. It said that about e-book. Book isfamiliar on every person. Yes, itis
appropriate. Because start from on jardin de infancia until university need this particular Reinforced
Concrete: Mechanics and Design (5th Edition) to read.

Michelle Gilbert:

The guide untitled Reinforced Concrete: Mechanics and Design (5th Edition) is the book that recommended
to you to study. Y ou can see the quality of the reserve content that will be shown to you actually. The
language that writer use to explained their ideas are easily to understand. The writer was did alot of
investigation when write the book, therefore the information that they share for your requirementsis
absolutely accurate. Y ou also can get the e-book of Reinforced Concrete: Mechanics and Design (5th
Edition) from the publisher to make you more enjoy free time.

Donald Wexler:

Many people spending their moment by playing outside using friends, fun activity along with family or just
watching TV the whole day. Y ou can have new activity to invest your whole day by reading a book. Ugh,
think reading a book can really hard because you have to take the book everywhere? It okay you can have
the e-book, having everywhere you want in your Cell phone. Like Reinforced Concrete: M echanics and
Design (5th Edition) which is obtaining the e-book version. So , try out this book? Let's find.

Travis Davis;

That publication can make you to feel relax. This book Reinforced Concrete: Mechanics and Design (5th
Edition) was vibrant and of course has pictures around. As we know that book Reinforced Concrete:
Mechanics and Design (5th Edition) has many kinds or genre. Start from kids until teenagers. For example
Naruto or Investigator Conan you can read and feel that you are the character on there. Therefore not at all of
book usually are make you bored, any it makes you feel happy, fun and relax. Try to choose the best book
for you personally and try to like reading which.
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