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elastic structures conceived as slender bodies able to transmit loads have been studied
by scientists and engineers for centuries by the seventeenth century several useful
theories of elastic structures had emerged with applications to civil and mechanical
engineering problems in recent years improved mathematical tools have extended
applications into new areas such as geomechanics and biomechanics this book first
published in 1998 offers a critically filtered collection of the most significant theories
dealing with elastic slender bodies it includes mathematical models involving elastic
structures which are used to solve practical problems with particular emphasis on
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nonlinear problems this collection of interesting and important problems in elastic
structures will appeal to a broad range of scientists engineers and graduate students
working in the area of structural mechanics

a thorough guide to the fundamentals and how to use them of finite element analysis for
elastic structures for elastic structures the finite element method is an invaluable tool
which is used most effectively only when one understands completely each of its facets
a primer for finite elements in elastic structures disassembles the entire finite element
method for civil engineering students and professionals detailing its supportive theory
and its mathematical and structural underpinnings in the context of elastic structures
and the principle of virtual work the book opens with a discussion of matrix algebra and
algebraic equation systems to foster the basic skills required to successfully understand
and use the finite element method key mathematical concepts outlined here are joined
to pertinent concepts from mechanics and structural theory with the method
constructed in terms of one dimensional truss and framework finite elements the use of
these one dimensional elements in the early chapters promotes better understanding of
the fundamentals subsequent chapters describe many two dimensional structural finite
elements in depth including the geometry mechanics transformations and mapping
needed for them most chapters end with questions and problems which review the text
material answers for many of these are at the end of the book an appendix describes
how to use matlab r a popular matrix manipulation software platform necessary to
perform the many matrix operations required for the finite element method such as
matrix addition multiplication inversion partitioning rearrangement and assembly as an
added extra the m files discussed can be downloaded from the wiley ftp server

the subject discussed in this book is the stability of thin walled elastic systems under
static loads the presentation of these problems is based on modern approaches to
elastic stability theory special attention is paid to the formulation of elastic stability
criteria to the statement of column plate and shell stability problems to the derivation of
basic relationships and to a discussion of the boundaries of the application of analytic
relationships the author has tried to avoid arcane nonstandard problems and elaborate
and unexpected solutions which bring real pleasure to connoisseurs but confuse
students and cause bewilderment to some practical engineers the author has an
apprehension that problems which though interesting are limited in application can
divert the reader s attention from the more prosaic but no less sophisticated general
problems of stability theory

very good no highlights or markup all pages are intact

theory of stability of continuous elastic structures presents an applied mathematical
treatment of the stability of civil engineering structures the book s modern and rigorous
approach makes it especially useful as a text in advanced engineering courses and an
invaluable reference for engineers
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exploration of principles and applications emphasizes nonelastic stability focusing on
problems of fracture and damage thermodynamics of stability in irreversible systems
and other key areas 700 exercise problems 1991 edition

theory of stability of continuous elastic structures presents an applied mathematical
treatment of the stability of civil engineering structures the book s modern and rigorous
approach makes it especially useful as a text in advanced engineering courses and an
invaluable reference for engineers

elasticity theory is a classical discipline the mathematical theory of elasticity in
mechanics especially the linearized theory is quite mature and is one of the foundations
of several engineering sciences in the last twenty years there has been significant
progress in several areas closely related to this classical field this applies in particular to
the following two areas first progress has been made in numerical methods especially
the development of the finite element method the finite element method which was
independently created and developed in different ways by sci entists both in china and in
the west is a kind of systematic and modern numerical method for solving partial
differential equations especially el liptic equations experience has shown that the finite
element method is efficient enough to solve problems in an extremely wide range of
applica tions of elastic mechanics in particular the finite element method is very suitable
for highly complicated problems one of the authors feng of this book had the good
fortune to participate in the work of creating and establishing the theoretical basis of the
finite element method he thought in the early sixties that the method could be used to
solve computational problems of solid mechanics by computers later practice justified
and still continues to justify this point of view the authors believe that it is now time to
include the finite element method as an important part of the content of a textbook of
modern elastic mechanics

the modeling of mechanical properties of materials and structures is a complex and
wide ranging subject in some applications it is sufficient to assume that the material
remains elastic i e that the deformation process is fully reversible and the stress is a
unique function of strain however such a simplified assumption is appropriate only
within a limited range and in general must be replaced by a more realistic approach that
takes into account the inelastic processes such as plastic yielding or cracking this book
presents a comprehensive treatment of the most important areas of plasticity and of
time dependent inelastic behavior viscoplasticity of metals and creep and shrinkage of
concrete it covers structural aspects such as incremental analysis limit analysis
shakedown analysis optimal design beam structures subjected to bending and torsion
yield line theory of plates slip line theory size effect in structures creep and shrinkage
effects in concrete structures the following aspects of the advanced material modeling
are presented yield surfaces for metals and plastic frictional materials hardening and
softening stress return algorithms large strain formulations thermodynamic framework
microplane models localization of plastic strain inelastic analysis of structures is a
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textbook for basic and advanced courses on plasticity with a slight emphasis on
structural engineering applications but with a wealth of material for geotechnical
mechanical aerospace naval petroleum and nuclear engineers the text is constructed in
a very didactical way while the mathematics has been kept rigorous

this monograph presents the mechanics of vibration buckling and bending of elastic
structures with inclined members such as x braced high rise frames and conical shells
more than giving detailed derivations of basic equations mechanics of elastic structures
with inclined members is mainly oriented towards practical problem solving the book
can be used as a textbook for graduate students concentrating on structural mechanics
or as a reference book for engineers and researchers in the fields of engineering
mechanics civil engineering mechanical engineering and aerospace engineering

fundamentals of structural mechanics dynamics and stability examines structural
mechanics from a foundational point of view and allows students to use logical
inference and creative reasoning to solve problems versus rote memorization it
presents underlying theory and emphasizes the relevant mathematical concepts as
related to structural mechanics in each chapter problems examples and case studies
are provided throughout as well as simulations to help further illustrate the content
features presents the material from general theory and fundamentals through to
practical applications explains the finite element method for elastic bodies trusses
frames non linear behavior of materials and more includes numerous practical worked
examples and case studies throughout each chapter fundamentals of structural
mechanics dynamics and stability serves as a useful text for students and instructors as
well as practicing engineers

the series is aimed specifically at publishing peer reviewed reviews and contributions
presented at workshops and conferences each volume is associated with a particular
conference symposium or workshop these events cover various topics within pure and
applied mathematics and provide up to date coverage of new developments methods
and applications

a comprehensive and systematic analysis of elastic structural stability is presented in
this volume traditional engineering buckling concepts are discussed in the framework of
the liapunov theory of stability by giving an extensive review of the koiter approach the
perturbation method for both nonlinear algebraic and differential equations is discussed
and adopted as the main tool for postbuckling analysis the formulation of the buckling
problem for the most common engineering structures rods and frames plates shells and
thin walled beams is performed and the critical load evaluated for problems of interest
in many cases the postbuckling analysis up to the second order is presented the use of
the ritz galerkin and of the finite element methods is examined as a tool for approximate
bifurcation analysis the volume will provide an up to date introduction for non
specialists in elastic stability theory and methods and is intended for graduate and post
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graduate students and researchers interested in nonlinear structural analysis problems
basic prerequisites are kept to a minimum a familiarity with elementary algebra and
calculus is all that is required of readers to make use of this book
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