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This book is dedicated to our wives and children and the many
teachers and professional engineers who contributed to our
knowledge of structural analysis and bebavior.
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This text introduces engineering and architectural students to the basic tech-
niques required for analyzing the majority of structures and the elements of
which most structures are composed, including beams, frames, arches,
trusses, and cables. Although the authors assume that readers have com-
pleted basic courses in statics and strength of materials, we briefly review
the basic techniques from these courses the first time we mention them. To
clarify the discussion, we use many carefully chosen examples to illustrate
the various analytic techniques introduced, and whenever possible, we
select examples confronting engineers in real-life professional practice.

Features of This Text

1. Expanded treatment of loads. Chapter 2 is devoted to a com-
prehensive discussion of loads that includes dead and live loads,
tributary areas, and earthquake and wind forces. New to this edi-
tion are updated wind and earthquake specifications that conform
to the latest edition of the ASCE Standard. We have simplified the
more complex provisions of the most recent national building code
(ANSI/ASCE), intended for professional engineers, to provide
readers with a basic understanding of how multistory buildings,
bridges, and other structures respond to earthquake and wind loads
in various areas of the United States. This chapter can be used as a
helpful reference for courses that combine analysis and design as
well as capstone courses that cover comprehensive design projects.

2. New homework problems. We have increased the number of new
homework problems substantially; about 60 percent of the problems
are revised or are new (in both metric and U.S. Customary System
units), and many are typical of analysis problems encountered in
practice. The many choices enable the instructor to select problems
suited for a particular class or for a particular emphasis.

3. New computer problems and applications. Computer prob-
lems, new to this edition, provide readers with a deeper under-
standing of the structural behavior of trusses, frames, arches, and
other structural systems. These simple, carefully tailored problems
illustrate significant aspects of structural behavior that, in the past,
experienced designers needed many years of practice to under-
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Preface

with a computer screen icon and begin in Chapter 4 of the text.
The new computer problems can be solved using the Educational
Version of the commercial software RISA-2D that is available to
users on the text’s new Online Learning Center. However, any
software that produces deflected shapes as well as shear, moment,
and axial load diagrams can be used to solve the problems. An
overview on the use of the RISA-2D software and an author-written
tutorial are also available at the Online Learning Center.

4. Expanded discussion of the general stiffness method. Chapter
16, on the general stiffness method, provides a clear transition
from classical methods of analysis to those using matrix formula-
tions for computer analysis, as discussed in Chapters 17 and 18.

5. Realistic, fully drawn illustrations. The illustrations in the text
provide a realistic picture of actual structural elements and a clear
understanding of how the designer models joints and boundary
conditions. Photographs complement the text to illustrate exam-
ples of building and bridge failures.

6. New Online Learning Center. This text offers a new Web-based
learning center available to users at www.mhhe.com/leet2e. The site
offers an array of tools, including lecture slides, an image bank of the
text’s art, helpful Web links, and the RISA-2D educational software.

! stand and analyze correctly. The computer problems are identified

Contents and Sequence of Chapters

We present the topics in this book in a carefully planned sequence to
facilitate the student’s study of analysis. In addition, we tailor the expla-
nations to the level of students at an early stage in their engineering edu-
cation. These explanations are based on the authors’ many years of expe-
rience teaching analysis.

Chapter 1 provides a historical overview of structural engineering
(from earliest post and lintel structures to today’s high-rises and
cable bridges) and a brief explanation of the interrelationship
between analysis and design. We also describe the essential char-
acteristics of basic structures, detailing both their advantages and
their disadvantages.

Chapter 2 on loads is described above in Features of This Text.

Chapters 3, 4, and 5 cover the basic techniques required to deter-
mine bar forces in trusses, and shear and moment in beams and
frames. The methods developed in these chapters are used to solve
almost every problem in the remainder of the text.

Chapters 6 and 7 interrelate the behavior of arches and cables and
cover their special characteristics (of acting largely in direct stress
and using materials efficiently).



Chapter 8 covers methods for positioning live load on determinate
structures to maximize the internal force at a specific section of a
beam or frame or in the bars of a truss.

Chapters 9 and 10 provide methods used to compute the deflections
of structures to verify that a structure is not excessively flexible
and to analyze indeterminate structures by the method of consis-
tent deformations.

Chapters 11, 12, and 13 introduce several classical methods for ana-
lyzing indeterminate structures. Although most complex indeter-
minate structures are now analyzed by computer, certain tradi-
tional methods (e.g., moment distribution) are useful to estimate
the forces in highly indeterminate beams and frames to verify the
computer solution.

Chapter 14 extends the methods used in Chapter 8 to analyze inde-
terminate structures. Engineers use the techniques in both chapters
to design bridges or other structures subject to moving loads or to
live loads whose position on the structure can change.

Chapter 15 gives approximate methods of analysis, used to estimate
the value of forces at selected points in highly indeterminate struc-
tures. With approximate methods, designers can verify the accu-
racy of computer studies or check the results of more traditional,
lengthy hand analyses described in earlier chapters.

Chapters 16, 17, and 18 introduce matrix methods of analysis.
Chapter 16 extends the general stiffness method to a variety of sim-
ple structures. The matrix formulation of the stiffness method is
applied to the analysis of trusses (Chap. 17) and to the analysis of
beams and frames (Chap. 18).
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