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Applied Mechanics Of Solids
Mechanics of Solids emphasizes the development of
analysis techniques from basic principles for a broad
range of practical problems, including simple
structures, pressure vessels, beams and shafts.
Increased use of personal computers has
revolutionized the way in which engineering
problems are being solved and this is reflected in the
way subjects such as mechanics of solids are
taught. A unique feature of this book is the
integration of numerical and computer techniques
and programs for carrying out analyses, facilitating
design, and solving the problems found at the end of
each chapter. However, the underlying theory and
traditional manual solution methods cannot be
ignored and are presented prior to the introduction of
computer techniques All programs featured in the
book are in FORTRAN 77-the language most widely
used by engineers and most portable between
computers. All of the programs are suitable for PCs,
minicomputers, or mainframes and are available on
disk. Another important feature of this book is its use
of both traditional and SI units. Many examples
through the text are worked in both sets of units. The
data and results for every example are also shown in
both types of units. Mechanics of Solids is intended
for use in a first course in mechanics of solids
offered to undergraduates. An Instructor's Manual
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containing solutions to every problem in the book is
available.
Modern computer simulations make stress analysis
easy. As they continue to replace classical
mathematical methods of analysis, these software
programs require users to have a solid
understanding of the fundamental principles on
which they are based. Develop Intuitive Ability to
Identify and Avoid Physically Meaningless
Predictions Applied Mechanics of Solids is a
powerful tool for understanding how to take
advantage of these revolutionary computer
advances in the field of solid mechanics. Beginning
with a description of the physical and mathematical
laws that govern deformation in solids, the text
presents modern constitutive equations, as well as
analytical and computational methods of stress
analysis and fracture mechanics. It also addresses
the nonlinear theory of deformable rods,
membranes, plates, and shells, and solutions to
important boundary and initial value problems in
solid mechanics. The author uses the step-by-step
manner of a blackboard lecture to explain problem
solving methods, often providing the solution to a
problem before its derivation is presented. This
format will be useful for practicing engineers and
scientists who need a quick review of some aspect
of solid mechanics, as well as for instructors and
students. Select and Combine Topics Using SelfPage 2/22
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Contained Modules and Subsections Borrowing from
the classical literature on linear elasticity, plasticity,
and structural mechanics, this book: Introduces
concepts, analytical techniques, and numerical
methods used to analyze deformation, stress, and
failure in materials or components Discusses the use
of finite element software for stress analysis
Assesses simple analytical solutions to explain how
to set up properly posed boundary and initial-value
problems Provides an understanding of algorithms
implemented in software code Complemented by the
author s website, which features problem sets and
sample code for self study, this book offers a crucial
overview of problem solving for solid mechanics. It
will help readers make optimal use of commercial
finite element programs to achieve the most
accurate prediction results possible. "
The book is mainly devoted to the thermomechanical
behavior of materials during solid-solid phase
transformations. The physical mechanisms including
diffusion, martensitic transformation and plasticity
are described from material science point of view.
The global behaviour is deduced from methods of
classical as well as irreversible thermodynamics and
continuum and micro mechanics. Mainly metals,
both non ferrous and ferrous alloys but also
geological problems are dealt with. Special attention
is given to transformation induced plasticity and
shape memory alloys. Three chapters are concerned
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with practical applications (heat treatment, smart
structures, residual stresses).
This book contains the edited version of some
Plenary and Keynote Lectures presented at the III
European Conference on Computational Mechanics:
Solids, Structures and Coupled Problems in
Engineering (ECCM-2006), held in the National
Laboratory of Civil Engineering, Lisbon, Portugal,
5th- 8th June 2006. It reflects the state-of-the-art
overview of a very wide ranging area of engineering.
An understanding ofthe properties and the handling
characteristics of liquids and gases has long been
regarded as an essential requirement for most
practising engineers. It is therefore not surprising
that, over the years, there has been a regular
appearance of books dealing with the fundamentals
of fluid mechanics, fluid flow, hydraulics and related
topics. What is surprising is that there has been no
parallel development of the related discipline of Bulk
Solids Handling, despite its increasing importance in
modern industry across the world. It is only very
recently that a structured approach to the teaching,
and learning, of the subject has begun to evolve. A
reason for the slow emergence of Bulk Solids
Handling as an accepted topic of study in academic
courses on mechanical, agricultural, chemical,
mining and civil engineering is perhaps that the
practice is so often taken for granted. Certainly the
variety of materials being handled in bulk is almost
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endless, ranging in size from fine dust to rocks, in
value from refuse to gold, and in temperature from
deep-frozen peas to near-molten metal.
This textbook presents the physical principles
pertinent to the mathematical modeling of soft
materials used in engineering practice, including
both man-made materials and biological tissues. It is
intended for seniors and masters-level graduate
students in engineering, physics or applied
mathematics. It will also be a valuable resource for
researchers working in mechanics, biomechanics
and other fields where the mechanical response of
soft solids is relevant. Soft Solids: A Primer to the
Theoretical Mechanics of Materials is divided into
two parts. Part I introduces the basic concepts
needed to give both Eulerian and Lagrangian
descriptions of the mechanical response of soft
solids. Part II presents two distinct theories of
elasticity and their associated theories of
viscoelasticity. Seven boundary-value problems are
studied over the course of the book, each pertaining
to an experiment used to characterize materials.
These problems are discussed at the end of each
chapter, giving students the opportunity to apply
what they learned in the current chapter and to build
upon the material in prior chapters.
This book focuses on the mechanical response in
viscoelastic media under isothermal and
nonisothermal conditions. The viscoelastic response
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covered in this book is observed in a wide variety of
common materials: polymers and plastics, metals
and alloys at elevated temperatures, concrete, soils,
road construction and building materials, biological
tissues, and foodstuffs. Emphasizing the mechanical
behavior of solid polymers subjected to physical
aging, the book analyzes constitutive equations in
thermoviscoelasticity and compares the results of
numerical simulation with experimental data. After
covering linear viscoelastic media at small strains, a
clear approach to nonlinear constitutive equations in
viscoelasticity at small strains and at finite strains is
developed. The book concludes with coverage of
constitutive relations in thermoviscoelasticity which
account for thermally-induced changes both in
elastic moduli and relaxation spectra. Written for
specialists in mechanical and chemical engineering
in the fields of manufacturing polymer and polymercomposite articles, this book will also appeal to
specialists in applied and industrial mathematics,
mechanics of continua and polymer physics who
study the response of solid polymers to
thermomechanical stimuli.
Finite Element Analysis of Solids and Structures
combines the theory of elasticity (advanced
analytical treatment of stress analysis problems) and
finite element methods (numerical details of finite
element formulations) into one academic course
derived from the author’s teaching, research, and
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applied work in automotive product development as
well as in civil structural analysis. Features Gives
equal weight to the theoretical details and FEA
software use for problem solution by using finite
element software packages Emphasizes
understanding the deformation behavior of finite
elements that directly affect the quality of actual
analysis results Reduces the focus on hand
calculation of property matrices, thus freeing up time
to do more software experimentation with different
FEA formulations Includes chapters dedicated to
showing the use of FEA models in engineering
assessment for strength, fatigue, and structural
vibration properties Features an easy to follow
format for guided learning and practice problems to
be solved by using FEA software package, and with
hand calculations for model validation This textbook
contains 12 discrete chapters that can be covered in
a single semester university graduate course on
finite element analysis methods. It also serves as a
reference for practicing engineers working on design
assessment and analysis of solids and structures.
Teaching ancillaries include a solutions manual (with
data files) and lecture slides for adopting professors.
Three subjects of major interest in one textbook: linear
elasticity, mechanics of structures in linear isotropic elasticity,
and nonlinear mechanics including computational algorithms.
After the simplest possible, intuitive approach there follows
the mathematical formulation and analysis, with
computational methods occupying a good portion of the book.
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There are several worked-out problems in each chapter and
additional exercises at the end of the book, plus mathematical
expressions are bery often given in more than one notation.
The book is intended primarily for students and practising
engineers in mechanical and civil engineering, although
students and experts from applied mathematics, materials
science and other related fields will also find it useful.
The book may be viewed as an introduction to time-harmonic
waves in dissipative bodies, notably viscoelastic solids and
fluids. The inhomogeneity of the waves, which is due to the
fact that planes of constant phase are not parallel to planes of
constant amplitude, is shown to be strictly related to the
dissipativity of the medium. A preliminary analysis is
performed on the propagation of inhomogeneous waves in
unbounded media and of reflection and refraction at plane
interfaces. Then emphasis is given to those features that are
of significance for applications. In essence, they regard
surface waves, scattering by (curved) obstacles, wave
propagation in layered heterogeneous media, and ray
methods. The pertinent mathematical techniques are
discussed so as to make the book reasonably self-contained.
Modern computer simulations make stress analysis easy. As
they continue to replace classical mathematical methods of
analysis, these software programs require users to have a
solid understanding of the fundamental principles on which
they are based.Develop Intuitive Ability to Identify and Avoid
Physically Meaningless PredictionsApplied Mechanics o
The most readable survey of the theoretical core of current
knowledge available. The author gives a concise account of
the classical theory necessary to an understanding of the
subject and considers how this theory has been extended to
solids.
This distinctive textbook aims to introduce readers to the
basic structures of the mechanics of deformable bodies, with
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a special emphasis on the description of the elastic behavior
of simple materials and structures composed by elastic
beams. The authors take a deductive rather than inductive
approach and start from a few first, foundational principles. A
wide selection of exercises, many with hints and solutions,
are provided throughout and organized in a way that will allow
readers to form a link between abstract mathematical
concepts and real-world applications. The text begins with the
definition of bodies and deformations, keeping the kinematics
of rigid bodies as a special case; the authors also distinguish
between material and spatial metrics, defining each one in
the pertinent space. Subsequent chapters cover observers
and classes of possible changes; forces, torques, and related
balances, which are derived from the invariance under
classical changes in observers of the power of the external
actions over a body, rather than postulated a priori;
constitutive structures; variational principles in linear
elasticity; the de Saint-Venant problem; yield criteria and a
discussion of their role in the representation of material
behavior; and an overview of some bifurcation phenomena,
focusing on the Euler rod. An appendix on tensor algebra and
tensor calculus is included for readers who need a brief
refresher on these topics. Fundamentals of the Mechanics of
Solids is primarily intended for graduate and advanced
undergraduate students in various fields of engineering and
applied mathematics. Prerequisites include basic courses in
calculus, mathematical analysis, and classical mechanics.
Variational Methods in the Mechanics of Solids contains the
proceedings of the International Union of Theoretical and
Applied Mechanics Symposium on Variational Methods in the
Mechanics of Solids, held at Northwestern University in
Evanston, Illinois, on September 11-13, 1978. The papers
focus on advances in the application of variational methods to
a variety of mathematically and technically significant
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problems in solid mechanics. The discussions are organized
around three themes: thermomechanical behavior of
composites, elastic and inelastic boundary value problems,
and elastic and inelastic dynamic problems. This book is
comprised of 58 chapters and opens by addressing some
questions of asymptotic expansions connected with
composite and with perforated materials. The following
chapters explore mathematical and computational methods in
plasticity; variational irreversible thermodynamics of open
physical-chemical continua; macroscopic behavior of elastic
material with periodically spaced rigid inclusions; and
application of the Lanczos method to structural vibration.
Finite deformation of elastic beams and complementary
theorems of solid mechanics are also considered, along with
numerical contact elastostatics; periodic solutions in plasticity
and viscoplasticity; and the convergence of the mixed finite
element method in linear elasticity. This monograph will
appeal to practitioners of mathematicians as well as
theoretical and applied mechanics.
This innovative approach to teaching the finite element
method blends theoretical, textbook-based learning with
practical application using online and video resources. This
hybrid teaching package features computational software
such as MATLAB®, and tutorials presenting software
applications such as PTC Creo Parametric, ANSYS APDL,
ANSYS Workbench and SolidWorks, complete with detailed
annotations and instructions so students can confidently
develop hands-on experience. Suitable for senior
undergraduate and graduate level classes, students will
transition seamlessly between mathematical models and
practical commercial software problems, empowering them to
advance from basic differential equations to industry-standard
modelling and analysis. Complete with over 120 end-of
chapter problems and over 200 illustrations, this accessible
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reference will equip students with the tools they need to
succeed in the workplace.
An introduction to the fundamental concepts of solid materials
and their properties The primary recommended text of the
Council of Engineering Institutions for university
undergraduates studying the mechanics of solids New
chapters covering revisionary mathematics, geometrical
properties of symmetrical sections, bending stresses in
beams, composites and the finite element method Free
electronic resources and web downloads support the material
contained within this book Mechanics of Solids provides an
introduction to the behaviour of solid materials and their
properties, focusing upon the fundamental concepts and
principles of statics and stress analysis. Essential reading for
first year undergraduates, the mathematics in this book has
been kept as straightforward as possible and worked
examples are used to reinforce key concepts. Practical stress
and strain scenarios are also covered including stress and
torsion, elastic failure, buckling, bending, as well as examples
of solids such as thin-walled structures, beams, struts and
composites. This new edition includes new chapters on
revisionary mathematics, geometrical properties of
symmetrical sections, bending stresses in beams,
composites, the finite element method, and Ross’s computer
programs for smartphones, tablets and computers.

This 2006 book combines modern and traditional solid
mechanics topics in a coherent theoretical framework.
Elementary Mechanics of Solids presents the three
fundamental principles, namely, equilibrium of forces,
stress-strain relationship, and geometry and compatibility
of deformations. This book discusses the concept of
simplifying assumptions about behavior to obtain the
simpler engineering solutions. Organized into seven
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chapters, this book begins with an overview of the theory
of elasticity. This text then presents a detailed discussion
of biaxial stress and strain systems as well as the
generalized stress-strain relationships. Other chapters
consider the determination of deflections of straight and
curved beams due to shearing and bending action. This
book discusses as well the elastic torsion of various thinwalled closed and open sections as well as the shaft of
solid circular cross section. The final chapter discusses
some cases in which the combined effects of torsion and
bending occur. This book is a valuable resource for
students who wish to obtain a university degree in
engineering, diploma of technology, or higher national
certificate.
A unique and in-depth discussion uncovering the unifying
features of collision phenomena in liquids and solids,
along with applications.
This book stems from a course on Micromechanics that I
started about fifteen years ago at Northwestern
University. At that time, micromechanics was a rather
unfamiliar subject. Although I repeated the course every
year, I was never convinced that my notes have quite
developed into a final manuscript because new topics
emerged constantly requiring revisions, and additions. I
finally came to realize that if this is continued, then I will
never complete the book to my total satisfaction.
Meanwhile, T. Mori and I had coauthored a book in
Japanese, entitled Micromechanics, published by Baifukan, Tokyo, in 1975. It received an extremely favorable
response from students and re searchers in Japan. This
encouraged me to go ahead and publish my course
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notes in their latest version, as this book, which contains
further development of the subject and is more
comprehensive than the one published in Japanese.
Micromechanics encompasses mechanics related to
microstructures of materials. The method employed is a
continuum theory of elasticity yet its applications cover a
broad area relating to the mechanical behavior of materi
als: plasticity, fracture and fatigue, constitutive equations,
composite materi als, polycrystals, etc. These subjects
are treated in this book by means of a powerful and
unified method which is called the 'eigenstrain method. '
In particular, problems relating to inclusions and
dislocations are most effectively analyzed by this
method, and therefore, special emphasis is placed on
these topics.
Experimental solid mechanics is the study of materials to
determine their physical properties. This study might
include performing a stress analysis or measuring the
extent of displacement, shape, strain and stress which a
material suffers under controlled conditions. In the last
few years there have been remarkable developments in
experimental techniques that measure shape,
displacement and strains and these sorts of experiments
are increasingly conducted using computational
techniques. Experimental Mechanics of Solids is a
comprehensive introduction to the topics, technologies
and methods of experimental mechanics of solids. It
begins by establishing the fundamentals of continuum
mechanics, explaining key areas such as the equations
used, stresses and strains, and two and three
dimensional problems. Having laid down the foundations
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of the topic, the book then moves on to look at specific
techniques and technologies with emphasis on the most
recent developments such as optics and image
processing. Most of the current computational methods,
as well as practical ones, are included to ensure that the
book provides information essential to the reader in
practical or research applications. Key features: Presents
widely used and accepted methodologies that are based
on research and development work of the lead author
Systematically works through the topics and theories of
experimental mechanics including detailed treatments of
the Moire, Speckle and holographic optical methods
Includes illustrations and diagrams to illuminate the topic
clearly for the reader Provides a comprehensive
introduction to the topic, and also acts as a quick
reference guide This comprehensive book forms an
invaluable resource for graduate students and is also a
point of reference for researchers and practitioners in
structural and materials engineering.
The book conveys modern techniques and the latest
state-of-the-art with regard to the most fundamental
aspects of computational contact mechanics. However,
since contact can readily be interpreted as a special type
of interface problem, it seems advisable not to isolate
contact mechanics, but rather to address it in the context
of a broader class of problems denoted as computational
interface mechanics. The book gives a clear
understanding of the underlying physics of interfaces,
and a comprehensive insight into the current state-of-theart and selected cutting-edge research directions in the
computational treatment of interface effects. It focuses
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on the modeling of friction, wear, lubrication, cohesive
interfaces, grain boundaries, phase boundaries, fracture,
thermo-mechanics and particulate contact (e.g. granular
media). Also the most important computational aspects
are addressed, including discretization techniques for
finite deformations, solution algorithms for single- and
multi-processor computing environments, multi-scale
approaches, discrete element models and multi-physics
problems including contact and interface constraints.
Among the computational techniques covered in this
book are finite element (FEM) and boundary element
(BEM) methods, atomistic models, molecular dynamics
(MD), discrete element methods (DEM), coupling
approaches for multi-scale simulations, and tools for an
efficient automated FEM code generation.
Linear and Non-Linear Deformations of Elastic Solids
aims to compile the advances in the field of linear and
non-linear elasticity through discussion of advanced
topics. Broadly classified into two parts, it includes crack,
contact, scattering and wave propagation in linear elastic
solids and bending vibration, stability in non-linear elastic
solids supported by MATLAB examples. This book is
aimed at graduate students and researchers in applied
mathematics, solid mechanics, applied mechanics,
structural mechanics and includes comprehensive
discussion of related analytical/numerical methods.
Wave Propagation in Elastic Solids focuses on linearized
theory and perfectly elastic media. This book discusses
the one-dimensional motion of an elastic continuum;
linearized theory of elasticity; elastodynamic theory; and
elastic waves in an unbounded medium. The plane
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harmonic waves in elastic half-spaces; harmonic waves
in waveguides; and forced motions of a half-space are
also elaborated. This text likewise covers the transient
waves in layers and rods; diffraction of waves by a slit;
and thermal and viscoelastic effects, and effects of
anisotropy and nonlinearity. Other topics include the
summary of equations in rectangular coordinates, timeharmonic plane waves, approximate theories for rods,
and transient in-plane motion of a layer. This publication
is a good source for students and researchers
conducting work on the wave propagation in elastic
solids.
A popular text in its first edition, Mechanics of Solids and
Structures serves as a course text for the senior/graduate
(fourth or fifth year) courses/modules in the mechanics of
solid/advanced strength of materials, offered in aerospace,
civil, engineering science, and mechanical engineering
departments. Now, Mechanics of Solid and Structure, Second
Edition presents the latest developments in computational
methods that have revolutionized the field, while retaining all
of the basic principles and foundational information needed
for mastering advanced engineering mechanics. Key changes
to the second edition include full-color illustrations throughout,
web-based computational material, and the addition of a new
chapter on the energy methods of structural mechanics.
Using authoritative, yet accessible language, the authors
explain the construction of expressions for both total potential
energy and complementary potential energy associated with
structures. They explore how the principles of minimal total
potential energy and complementary energy provide the
means to obtain governing equations of the structure, as well
as a means to determine point forces and displacements with
ease using Castigliano’s Theorems I and II. The material
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presented in this chapter also provides a deeper
understanding of the finite element method, the most popular
method for solving structural mechanics problems. Integrating
computer techniques and programs into the body of the text,
all chapters offer exercise problems for further understanding.
Several appendices provide examples, answers to select
problems, and opportunities for investigation into
complementary topics. Listings of computer programs
discussed are available on the CRC Press website.
Applied Mechanics of SolidsCRC Press
While the finite element method (FEM) has become the
standard technique used to solve static and dynamic
problems associated with structures and machines, ANSYS
software has developed into the engineer’s software of
choice to model and numerically solve those problems. An
invaluable tool to help engineers master and optimize
analysis, The Finite Element Method for Mechanics of Solids
with ANSYS Applications explains the foundations of FEM in
detail, enabling engineers to use it properly to analyze stress
and interpret the output of a finite element computer program
such as ANSYS. Illustrating presented theory with a wealth of
practical examples, this book covers topics including:
Essential background on solid mechanics (including smalland large-deformation elasticity, plasticity, and viscoelasticity)
and mathematics Advanced finite element theory and
associated fundamentals, with examples Use of ANSYS to
derive solutions for problems that deal with vibration, wave
propagation, fracture mechanics, plates and shells, and
contact Totally self-contained, this text presents step-by-step
instructions on how to use ANSYS Parametric Design
Language (APDL) and the ANSYS Workbench to solve
problems involving static/dynamic structural analysis (both
linear and non-linear) and heat transfer, among other areas. It
will quickly become a welcome addition to any engineering
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library, equally useful to students and experienced engineers
alike.
This book provides a thoroughly modern approach to learning
and understanding mechanics problems.
This volume is a rigorous cross-disciplinary theoretical
treatment of electromechanical and magnetomechanical
interactions in elastic solids. Using the modern style of
continuum thermomechanics (but without excessive
formalism) it starts from basic principles of mechanics and
electromagnetism, and goes on to unify these two fields in a
common framework. It treats linear and nonlinear static and
dynamic problems in a variety of elastic solids such as
piezoelectrics, electricity conductors, ferromagnets,
ferroelectrics, ionic crystals and ceramics. Chapters 1-3 are
introductory, describing the essential properties of
electromagnetic solids, the essentials of the
thermomechanics of continua, and the general equations that
govern the electrodynamics of nonlinear continua in the
nonrelativistic framework (e.g. Maxwell's equations, the
fundamental balance laws of continuum mechanics, basic
thermodynamical inequalities for electromagnetic continua,
jump relations for studying the propagation of shock waves,
nonlinear constitutive equations for large classes of
materials). The remainder of the text presents in detail special
cases, applications, solved problems, and more complex
schemes of electromagnetic matter. Chapters 4 and 5
examine material schemes whose description relies on the
above-mentioned equations. Chapters 6 and 7 are more
advanced, reporting on recent progress in the field. Suitable
for graduate teaching, the volume will also be useful to
research workers and engineers in the field of
electromagnetomechanical interactions, and to those
interested in the basic principles, mathematical developments
and applications of electroelasticity and magnetoelasticity in a
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variety of solid materials, such as crystals, polycrystals,
compounds and alloys.
Self-contained coverage of topics ranging from elementary
theory of waves and vibrations in strings to three-dimensional
theory of waves in thick plates. Over 100 problems.
This book examines the issues across the breadth of
elasticity theory. Firstly, the underpinning mathematics of
vectors and matrices is covered. Thereafter, the equivalence
between the inidicial, symbolic and matrix notations used for
tensors is illustrated in the preparation for specific types of
material behaviour to be expressed, usually as a response
function from which a constitutive stress-strain relation
follow.Mechanics of Elastic Solids shows that the elastic
response of solid materials has many forms. Metals and their
alloys confirm dutifully to Hooke's law. Non-metals do not
when the law connecting stress to strain is expressed in
polynomial, exponential and various empirical, material
specific forms. Hyper- and hypo- elasticity theories differ in
that the former is restricted to its thermodynamic basis while
the latter pervades many an observed response with its
release from thermal restriction, but only at the risk of
contravening the laws of thermodynamics.This unique
compendium is suitable for a degree or diploma course in
engineering and applied mathematics, as well as
postgraduate and professional researchers.
The aim of the book is the presentation of the fundamental
mathematical and physical concepts of continuum mechanics
of solids in a unified description so as to bring young
researchers rapidly close to their research area. Accordingly,
emphasis is given to concepts of permanent interest, and
details of minor importance are omitted. The formulation is
achieved systematically in absolute tensor notation, which is
almost exclusively used in modern literature. This
mathematical tool is presented such that study of the book is
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possible without permanent reference to other works.

This book offers a unified presentation of the concepts
and most of the practicable principles common to all
branches of solid and fluid should be appealing to
advanced undergraduate mechanics. Its design students
in engineering science and should also enhance the
insight of both graduate students and practitioners. A
profound knowledge of applied mechanics as understood
in this book may help to cultivate the versatility that the
engineering community must possess in this modern
world of high-technology. This book is, in fact, a
reviewed and extensively improved second edition, but it
can also be regarded as the first edition in English,
translated by the author himself from the original German
version, "Technische Mechanik der festen und flOssigen
Korper," published by Springer-Verlag, Wien, in 1985.
Although this book grew out of lecture notes for a three
semester course for advanced undergraduate students
taught by the author and several colleagues during the
past 20 years, it contains sufficient material for a
subsequent two-semester graduate course. The only
prerequisites are basic algebra and analysis as usually
taught in the first year of an undergraduate engineering
curriculum. Advanced mathematics as it is required in
the progress of mechanics teaching may be taught in
parallel classes, but also an introduction into the art of
design should be offered at that stage.
This book reviews and interrelates research on finite
plastic deformation of single crystals and polycrystalline
metals.
Build on the foundations of elementary mechanics of
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materials texts with this modern textbook that covers the
analysis of stresses and strains in elastic bodies.
Discover how all analyses of stress and strain are based
on the four pillars of equilibrium, compatibility, stressstrain relations, and boundary conditions. These four
principles are discussed and provide a bridge between
elementary analyses and more detailed treatments with
the theory of elasticity. Using MATLAB® extensively
throughout, the author considers three-dimensional
stress, strain and stress-strain relations in detail with
matrix-vector relations. Based on classroom-proven
material, this valuable resource provides a unified
approach useful for advanced undergraduate students
and graduate students, practicing engineers, and
researchers.
Over forty years of teaching experience are distilled into
this text. The guiding principle is the wide use of the
concept of intermediate asymptotics, which enables the
natural introduction of the modeling of real bodies by
continua. Beginning with a detailed explanation of the
continuum approximation for the mathematical modeling
of the motion and equilibrium of real bodies, the author
continues with a general survey of the necessary
methods and tools for analyzing models. Next, specific
idealized approximations are presented, including ideal
incompressible fluids, elastic bodies and Newtonian
viscous fluids. The author not only presents general
concepts but also devotes chapters to examining
significant problems, including turbulence, wavepropagation, defects and cracks, fatigue and fracture.
Each of these applications reveals essential information
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about the particular approximation. The author's tried
and tested approach reveals insights that will be valued
by every teacher and student of mechanics.
Continuum Mechanics of Solids is an introductory text for
graduate students in the many branches of engineering,
covering the basics of kinematics, equilibrium, and
material response. As an introductory book, most of the
emphasis is upon the kinematically linear theories of
elasticity, plasticity, and viscoelasticity, with two
additional chapters devoted to topics in finite elasticity.
Further chapters cover topics in fracture and fatigue and
coupled field problems, such as thermoelasticity,
chemoelasticity, poroelasticity, and piezoelectricity.
There is ample material for a two semester course, or by
selecting only topics of interest for a one-semester
offering. The text includes numerous examples to aid the
student. A companion text with over 180 fully worked
problems is also available.
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