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accessible text covers deformation and stress derivation of equations of finite elasticity

and formulation of infinitesimal elasticity with application to two and three dimensional
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static problems and elastic waves 1980 edition

the classical theory of elasticity maintains a place of honour in the science ofthe
behaviour ofsolids its basic definitions are general for all branches of this science whilst
the methods forstating and solving these problems serve as examples of its application
the theories of plasticity creep viscoelas ticity and failure of solids do not adequately
encompass the significance of the methods of the theory of elasticity for substantiating
approaches for the calculation of stresses in structures and machines these approaches
constitute essential contributions in the sciences of material resistance and structural
mechanics the first two chapters form part i of this book and are devoted to the basic
definitions ofcontinuum mechanics namely stress tensors chapter 1 and strain tensors
chapter 2 the necessity to distinguish between initial and actual states in the nonlinear
theory does not allow one to be content with considering a single strain measure for this
reason it is expedient to introduce more rigorous tensors to describe the stress strain
state these are considered in section 1 3 for which the study of sections 2 3 2 5 should
precede the mastering of the content of these sections can be postponed until the

nonlinear theory is studied in chapters 8 and 9

a comprehensive textbook covering not only the ordinary theory of the deformation of
solids but also some topics not usually found in textbooks on the subject such as

thermal conduction and viscosity in solids

elasticity theory and applications reviews the theory and applications of elasticity the
book is divided into three parts the first part is concerned with the kinematics of
continuous media the second part focuses on the analysis of stress and the third part
considers the theory of elasticity and its applications to engineering problems this book
consists of 18 chapters the first of which deals with the kinematics of continuous media
the basic definitions and the operations of matrix algebra are presented in the next
chapter followed by a discussion on the linear transformation of points the study of
finite and linear strains gradually introduces the reader to the tensor concept orthogonal
curvilinear coordinates are examined in detail along with the similarities between stress
and strain the chapters that follow cover torsion the three dimensional theory of linear
elasticity and the requirements for the solution of elasticity problems the method of
potentials and topics related to cylinders disks and spheres this book also explores
straight and curved beams the semi infinite elastic medium and some of its related
problems energy principles and variational methods columns and beam columns and the
bending of thin flat plates the final chapter is devoted to the theory of thin shells with
emphasis on geometry and the relations between strain and displacement this text is
intended to give advanced undergraduate and graduate students sound foundations on
which to build advanced courses such as mathematical elasticity plasticity plates and

shells and those branches of mechanics that require the analysis of strain and stress
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the most complete single volume treatment of classical elasticity this text features
extensive editorial apparatus including a historical introduction topics include stress

strain bending torsion gravitational effects and much more 1927 edition

this book is derived from notes used in teaching a first year graduate level course in
elasticity in the department of mechanical engineering at the university of pittsburgh
this is a modern treatment of the linearized theory of elasticity which is presented as a
specialization of the general theory of continuum mechanics it includes a
comprehensive introduction to tensor analysis a rigorous development of the governing
field equations with an emphasis on recognizing the assumptions and approximations in
herent in the linearized theory specification of boundary conditions and a survey of
solution methods for important classes of problems two and three dimensional problems
torsion of noncircular cylinders variational methods and complex variable methods are
covered this book is intended as the text for a first year graduate course in me chanical
or civil engineering sufficient depth is provided such that the text can be used without a
prerequisite course in continuum mechanics and the material is presented in such a way
as to prepare students for subsequent courses in nonlinear elasticity inelasticity and
fracture mechanics alter natively for a course that is preceded by a course in continuum

mechanics there is enough additional content for a full semester of linearized elasticity

an indispensable reference work for engineers mathematicians and physicists this book
is the most complete and authoritative treatment of classical elasticity in a single
volume beginning with elementary notions of extension simple shear and homogeneous
strain the analysis rapidly undertakes a development of types of strain displacements
corresponding to a given strain cubical dilatation composition of strains and a general
theory of strains a detailed analysis of stress including the stress quadric and uniformly
varying stress leads into an exposition of the elasticity of solid bodies based upon the
work energy concept experimental results are examined and the significance of elastic
constants in general theory considered hooke s law elastic constants methods of
determining stress thermo elastic equations and other topics are carefully discussed

back cover

this book serves as a core text for university curricula in solid body mechanics and at
the same time examines the main achievements of state of the art research in the
mechanics of elastic and non elastic materials this latter goal of the book is achieved
through rich bibliographic references many from the authors own work authors distinct
from similar texts there are no claims in this volume to a single universal theory of
plasticity however solutions are given to some new problems and to the construction of
models useful both in pedagogic terms for students and practical terms for professional
design engineers examples include the authors decisions about the brazilian test stability

of rock exposure and pile foundations designed for both upper level university students
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and specialists in the mechanics of deformable hard body the material in this book

serves as a source for numerous topics of course and diploma concentration

foundations of the theory of elasticity plasticity and viscoelasticity details fundamental
and practical skills and approaches for carrying out research in the field of modern
problems in the mechanics of deformed solids which involves the theories of elasticity
plasticity and viscoelasticity the book includes all modern methods of research as well
as the results of the authors recent work and is presented with sufficient mathematical
strictness and proof the first six chapters are devoted to the foundations of the theory of
elasticity theory of stress strain state physical relations and problem statements variation
principles contact and 2d problems and the theory of plates are presented and the
theories are accompanied by examples of solving typical problems the last six chapters
will be useful to postgraduates and scientists engaged in nonlinear mechanics of
deformed inhomogeneous bodies the foundations of the modern theory of plasticity
general small elastoplastic deformations and the theory of flow linear and nonlinear
viscoelasticity are set forth corresponding research of three layered circular plates of
various materials is included to illustrate methods of problem solving analytical
solutions and numerical results for elastic elastoplastic lineaer viscoelastic and
viscoelastoplastic plates are also given thermoviscoelastoplastic characteristics of
certain materials needed for numerical account are presented in the eleventh chapter the
informative book is intended for scientists postgraduates and higher level students of

engineering spheres and will provide important practical skills and approaches

this book is intended to be an introduction to elasticity theory it is as sumed that the
student before reading this book has had courses in me chanics statics dynamics and
strength of materials mechanics of mate rials it is written at a level for undergraduate
and beginning graduate engineering students in mechanical civil or aerospace
engineering as a background in mathematics readers are expected to have had courses in
ad vanced calculus linear algebra and differential equations our experience in teaching
elasticity theory to engineering students leads us to believe that the course must be
problem solving oriented we believe that formulation and solution of the problems is at
the heart of elasticity theory 1 of course orientation to problem solving philosophy does
not exclude the need to study fundamentals by fundamentals we mean both mechanical
concepts such as stress deformation and strain compatibility conditions constitu tive
relations energy of deformation and mathematical methods such as partial differential
equations complex variable and variational methods and numerical techniques we are
aware of many excellent books on elasticity some of which are listed in the references if
we are to state what differentiates our book from other similar texts we could besides
the already stated problem solving ori entation list the following study of deformations

that are not necessarily small selection of problems that we treat and the use of cartesian
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tensors only

theory of elasticity and plasticity is designed as a textbook for both undergraduate and
postgraduate students of engineering in civil mechanical and aeronautical disciplines
this book has been written with the objective of bringing the concepts of elasticity and
plasticity to the students in a simplified and comprehensive manner the basic concepts
definitions theory as well as practical applications are discussed in a clear logical and
concise manner for better understanding starting with general relationships between
stress strain and deformations the book deals with specific problems on plane stress
plane strain and torsion in non circular sections advanced topics such as membrane
analogy beams on elastic foundations and plastic analysis of pressure vessels are also
discussed elaborately for better comprehension the text is well supported with large
number of worked out examples in each chapter well labelled illustrations numerous
review questions that reinforce the understanding of the subject as all the concepts are
covered extensively with a blend of theory and practice this book will be a useful

resource to the students

theory of elasticity provides a modern and integrated treatment of the foundations of
solid mechanics as applied to the mathematical description of material behavior
primarily to serve the needs of undergraduate postgraduate and research students of
civil mechanical and aeronautical engineering basic concepts definitions theory as well
as related practical applications are discussed in a logical and concise manner the book
includes a pedagogical features such as worked examples and problems to consolidate
the readers understanding of fundamental principles and illustrates their applications in
many practical situations an important feature of this book lies in the use of linear
theory of elasticity to obtain solutions to some of the specialized problems related to

soil mechanics and foundation engineering in particular

through its inclusion of specific applications the mathematical theory of elasticity
second edition continues to provide a bridge between the theory and applications of
elasticity it presents classical as well as more recent results including those obtained by
the authors and their colleagues revised and improved this edition incorporates
additional examples and the latest research results new to the second edition exposition
of the application of laplace transforms the dirac delta function and the heaviside
function presentation of the cherkaev lurie and milton clm stress invariance theorem
that is widely used to determine the effective moduli of elastic composites the cauchy
relations in elasticity a body force analogy for the transient thermal stresses a three part
table of laplace transforms an appendix that explores recent developments in
thermoelasticity although emphasis is placed on the problems of elastodynamics and
thermoelastodynamics the text also covers elastostatics and thermoelastostatics it

discusses the fundamentals of linear elasticity and applications including kinematics
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motion and equilibrium constitutive relations formulation of problems and variational
principles it also explains how to solve various boundary value problems of one two
and three dimensions this professional reference includes access to a solutions manual

for those wishing to adopt the book for instructional purposes

originally published in 1927 this is a classic account of the mathematical theory of
elasticity by english mathematician a e h love the text provides a detailed explanation of
the topic in its various aspects revealing important relationships with general physics

and applications to engineering

to the first english edition in preparing this translation 1 have taken the liberty of
including footnotes in the main text or inserting them in small type at the appropriate
places i have also corrected minor misprints without special mention the chapters and
sections of the original text have been called parts and chapters respectively where the
latter have been numbered consecutively the subject index was not contained in the
russian original and the authors index represents an extension of the original list of
references in this way the reader should be able to find quickly the pages on which
anyone reference is discussed the transliteration problem has been overcome by printing
the names of russian authors and journals also in russian type while preparing this
translation in the first place for my own informa tion the knowledge that it would also
become accessible to a large circle of readers has made the effort doubly worthwhile 1
feel sure that the reader will share with me in my admiration for the simplicity and

lucidity of presentation
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