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The boundary element method is an extremely versatile and powerful tool of computational
mechanics which has already become a popular alternative to the well established finite
element method. This book presents a comprehensive and up-to-date treatise on the boundary
element method (BEM) in its applications to various fields of continuum mechanics such as:
elastostatics, elastodynamics, thermoelasticity, micropolar elasticity, elastoplasticity,
viscoelasticity, theory of plates and stress analysis by hybrid methods. The fundamental
solution of governing differential equations, integral representations of the displacement and
temperature fields, regularized integral representations of the stress field and heat flux,
boundary integral equations and boundary integro-differential equations are derived. Besides
the mathematical foundations of the boundary integral method, the book deals with practical
applications of this method. Most of the applications concentrate mainly on the computational
problems of fracture mechanics. The method has been found to be very efficient in stressintensity factor computations. Also included are developments made by the authors in the
boundary integral formulation of thermoelasticity, micropolar elasticity, viscoelasticity, plate
theory, hybrid method in elasticity and solution of crack problems. The solution of boundaryvalue problems of thermoelasticity and micropolar thermoelasticity is formulated for the first
time as the solution of pure boundary problems. A new unified formulation of general crack
problems is presented by integro-differential equations.
An English version of a sucessful German book. Both traditional and modern concepts are
described.
A straightforward introduction to basic concepts and methodologies for digital photoelasticity,
providing a foundation on which future researchers and students can develop their own ideas.
The book thus promotes research into the formulation of problems in digital photoelasticity and
the application of these techniques to industries. In one volume it provides data acquisition by
DIP techniques, its analysis by statistical techniques, and its presentation by computer
graphics plus the use of rapid prototyping technologies to speed up the entire process. The
book not only presents the various techniques but also provides the relevant time-tested
software codes. Exercises designed to support and extend the treatment are found at the end
of each chapter.
Discusses applications of failures and evaluation techniques to a variety of industries. *
Presents a unified approach using two key elements of structural design.
The purpose of this Handbook is to provide a review of the knowledge and experiences in the
field of fatigue fracture mechanics. It is well-known that engineering structures can fail due to
cyclic loading. For instance, a cyclically time-varying loading reduces the structure strength
and can provoke a fatigue failure consisting of three stages: (a) crack initiation (b) crack
propagation and (c) catastrophic failure. Since last century many scientists have tried to
understand the reasons for the above-mentioned failures and how to prevent them. This
Handbook contains valuable contributions from leading experts within the international
scientific community and covers many of the important problems associated with the fatigue
phenomena in civil, mechanical and nuclear engineering.
Intended for engineers from a variety of disciplines dealing with structural materials, this text
describes the current state of knowledge. It begins by describing the fracture process at the
two extremes of scale: first in the context of atomic structures, then in terms of a continuous
elastic medium. Treating the fracture process in increasingly sophisticated ways, the book then
considers plastic corrections and the procedures for measuring the toughness of materials.
Practical considerations are then discussed, including crack propagation, geometry
dependence, flaw density, mechanisms of failure by cleavage, the ductile-brittle transition, and
continuum damage mechanics. The whole is rounded off with discussions of generalised
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plasticity and the link between the microscopic and macroscopic aspects, and problems are
provided at the end of each chapter.
Written mainly for specialists in non-destructive examination and fracture mechanics, this book
provides means to estimate the opening profiles of cracks in loaded structures. Equations, nondimensional graph plots, computer software, background information and references are given
which permit the calculation of the separation distances of crack faces as a function of crack
size, applied loading etc. Sixteen different cases are covered by this Handbook. An Abington
Publishing Special Report
The Boundary Integral Equation (BIE) or the Boundary Element Method is now well
established as an efficient and accurate numerical technique for engineering problems. This
book presents the application of this technique to axisymmetric engineering problems, where
the geometry and applied loads are symmetrical about an axis of rotation. Emphasis is placed
on using isoparametric quadratic elements which exhibit excellent modelling capabilities.
Efficient numerical integration schemes are also presented in detail. Unlike the Finite Element
Method (FEM), the BIE adaptation to axisymmetric problems is not a straightforward
modification of the two or three-dimensional formulations. Two approaches can be used; either
a purely axisymmetric approach based on assuming a ring of load, or, alternatively, integrating
the three-dimensional fundamental solution of a point load around the axis of rotational
symmetry. Throughout this ~ook, both approaches are used and are shown to arrive at identi
cal solutions. The book starts with axisymmetric potential problems and extends the
formulation to elasticity, thermoelasticity, centrifugal and fracture mechanics problems. The
accuracy of the formulation is demonstrated by solving several practical engineering problems
and comparing the BIE solution to analytical or other numerical methods such as the FEM.
This book provides a foundation for further research into axisymmetric prob lems, such as
elastoplasticity, contact, time-dependent and creep prob lems.

This book covers both theoretical and practical aspects of fracture mechanics
and integrates materials science with solid mechanics.
In five chapters, this volume presents recent developments in fatigue
assessment. In the first chapter, a generalized Neuber concept of fictitious notch
rounding is presented where the microstructural support factors depend on the
notch opening angle besides the loading mode. The second chapter specifies the
notch stress factor including the strain energy density and J-integral concept
while the SED approach is applied to common fillet welded joints and to thinsheet lap welded joints in the third chapter. The forth chapter analyses elasticplastic deformations in the near crack tip zone and discusses driving force
parameters. The last chapter discusses thermomechanical fatigue, stress, and
strain ranges.
This book is a product of the understanding I developed of stress analysis
applied to plastics, while at work at L. J. Broutman and Associates (UBA) and as
a lecturer in the seminars on this topic co-sponsored by UBA and Society of
Plastics Engineers. I believe that by its extent and level of treatment, this book
would serve as an easy-to-read desktop reference for professionals, as well as a
text book at the junior or senior level in undergraduate programs. The main
theme of this book is what to do with computed stress. To approach the theme
effectively, I have taken the "stress category ap proach" to stress analysis. Such
an approach is being successfully used in the nuclear power field. In plastics, this
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approach helps in the prediction of long term behavior of structures. To maintain
interest I have limited derivations and proofs to a minimum, and provided them, if
at all, as flow charts. In this way, I believe that one can see better the connection
between the variables, assumptions, and mathematics.
The purpose of this book is to present, describe and demonstrate the use of
numerical methods in solving crack problems in fracture mechanics. The text
concentrates, to a large extent, on the application of the Boundary Element
Method (BEM) to fracture mechanics, although an up-to-date account of recent
advances in other numerical methods such as the Finite Element Method is also
presented. The book is an integrated presentation of modem numerical fracture
mechanics, it contains a compilation of the work of many researchers as well as
accounting for some of authors' most recent work on the subject. It is hoped that
this book will bridge the gap that exists between specialist books on theoretical
fracture mechanics on one hand, and texts on numerical methods on the other.
Although most of the methods presented are the latest developments in the field
of numerical fracture mechanics, the authors have also included some simple
techniques which are essential for understanding the physical principles that
govern crack problems in general. Different numerical techniques are described
in detail and where possible simple examples are included, as well as test results
for more complicated problems. The book consists of six chapters. The first
chapter initially describes the historical development of theoretical fracture
mechanics, before proceeding to present the basic concepts such as energy
balance, stress intensity factors, residual strength and fatigue crack growth as
well as briefly describing the importance of stress intensity factors in corrosion
and residual stress cracking.
This book is about the use of fracture mechanics for the solution of practical
problems; academic rigor is not at issue and dealt with only in as far as it
improves insight and understanding; it often concerns secondary errors in
engineering. Knowledge of (ignorance of) such basic input as loads and stresses
in practical cases may cause errors far overshadowing those introduced by
shortcomings of fracture mechanics and necessary approximations; this is amply
demonstrated in the text. I have presented more than three dozen 40-hour
courses on fracture mechanics and damage tolerance analysis, so that I have
probably more experience in teaching the subject than anyone else. I learned
more than the students, and became cognizant of difficulties and of the real
concerns in applications. In particular I found, how a subject should be explained
to appeal to the practicing engineer to demonstrate that his practical problem can
indeed be solved with engineering methods. This experience is reflected in the
presenta tions in this book. Sufficient background is provided for an
understanding of the issues, but pragamatism prevails. Mathematics cannot be
avoided, but they are presented in a way that appeals to insight and intuition, in
lieu of formal derivations which would show but the mathematical skill of the
writer.
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Elasticity: Theory, Applications and Numerics Second Edition provides a concise
and organized presentation and development of the theory of elasticity, moving
from solution methodologies, formulations and strategies into applications of
contemporary interest, including fracture mechanics, anisotropic/composite
materials, micromechanics and computational methods. Developed as a text for
a one- or two-semester graduate elasticity course, this new edition is the only
elasticity text to provide coverage in the new area of non-homogenous, or
graded, material behavior. Extensive end-of-chapter exercises throughout the
book are fully incorporated with the use of MATLAB software. Provides a
thorough yet concise introduction to general elastic theory and behavior
Demonstrates numerous applications in areas of contemporary interest including
fracture mechanics, anisotropic/composite and graded materials,
micromechanics, and computational methods The only current elasticity text to
incorporate MATLAB into its extensive end-of-chapter exercises The book's
organization makes it well-suited for a one or two semester course in elastictiy
Features New to the Second Edition: First elasticity text to offer a chapter on nonhomogenous, or graded, material behavior New appendix on review of
undergraduate mechanics of materials theory to make the text more selfcontained 355 end of chapter exercises – 30% NEW to this edition
This book summarizes the main methods of experimental stress analysis and
examines their application to various states of stress of major technical interest,
highlighting aspects not always covered in the classic literature. It is explained
how experimental stress analysis assists in the verification and completion of
analytical and numerical models, the development of phenomenological theories,
the measurement and control of system parameters under operating conditions,
and identification of causes of failure or malfunction. Cases addressed include
measurement of the state of stress in models, measurement of actual loads on
structures, verification of stress states in circumstances of complex numerical
modeling, assessment of stress-related material damage, and reliability analysis
of artifacts (e.g. prostheses) that interact with biological systems. The book will
serve graduate students and professionals as a valuable tool for finding solutions
when analytical solutions do not exist.
Since the first edition published in 1991, this has been one of the top-selling
books in the field. The first and second editions have been used as a required
text in over 100 universities worldwide and have become indispensable reference
for thousands of practising engineers as well. The third edition reflects recent
advances in the field, althoug
The blade life estimation is a multifaceted technology, involving free and forced
vibration forces, that lead to the determination of steady and dynamic stresses at
different critical speeds during the startup and shutdown procedures, as well as
in the operational speed range. Propagation and unstable fracture are described
with practical examples to estimate blade life.
Understand why fatigue happens and how to model, simulate, design and test for
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it with this practical, industry-focused reference Written to bridge the technology
gap between academia and industry, the Metal Fatigue Analysis Handbook
presents state-of-the-art fatigue theories and technologies alongside more
commonly used practices, with working examples included to provide an
informative, practical, complete toolkit of fatigue analysis. Prepared by an expert
team with extensive industrial, research and professorial experience, the book
will help you to understand: Critical factors that cause and affect fatigue in the
materials and structures relating to your work Load and stress analysis in
addition to fatigue damage-the latter being the sole focus of many books on the
topic How to design with fatigue in mind to meet durability requirements How to
model, simulate and test with different materials in different fatigue scenarios The
importance and limitations of different models for cost effective and efficient
testing Whilst the book focuses on theories commonly used in the automotive
industry, it is also an ideal resource for engineers and analysts in other
disciplines such as aerospace engineering, civil engineering, offshore
engineering, and industrial engineering. The only book on the market to address
state-of-the-art technologies in load, stress and fatigue damage analyses and
their application to engineering design for durability Intended to bridge the
technology gap between academia and industry - written by an expert team with
extensive industrial, research and professorial experience in fatigue analysis and
testing An advanced mechanical engineering design handbook focused on the
needs of professional engineers within automotive, aerospace and related
industrial disciplines
This book presents up-to-date knowledge of dynamic analysis in engineering
world. To facilitate the understanding of the topics by readers with various
backgrounds, general principles are linked to their applications from different
angles. Special interesting topics such as statistics of motions and loading,
damping modeling and measurement, nonlinear dynamics, fatigue assessment,
vibration and buckling under axial loading, structural health monitoring, human
body vibrations, and vehicle-structure interactions etc., are also presented. The
target readers include industry professionals in civil, marine and mechanical
engineering, as well as researchers and students in this area.
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