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KEY=CODES - MARKS WASHINGTON
PLATE STRUCTURES
Springer Science & Business Media Plate structures are used in almost
every area of engineering, including aerospace and naval architecture, civil
engineering, and electronics. These structures have diverse geometries
and have to withstand a wide range of loading conditions. This book
provides the theoretical foundations of the theories of plates
manufactured from various materials, outlines and illustrates the methods
used for the analysis of these structures, and emphasizes designs and
solution techniques available to an engineer. The book is written for
engineers working in industry, graduate students at aerospace,
mechanical, civil engineering and naval architecture departments, and
investigators interested in the development of the theory of plates and
related subjects. While the mathematical modeling employed in the book is
understandable to both engineers and graduate students, the book also
provides insight into relevant phenomena and theories underlying plate
structures. Thus, the reader is equipped with a thorough understanding of
the problems and appropriate assumptions, even if the analysis is
conducted using commercially available software codes. In addition, the
book includes numerous analytical solutions that can conﬁdently be used
in the design of plate structures. The combination of theoretical insight
and references to practical problems makes the book equally attractive to
academia and industry.
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AN INTRODUCTION TO STRUCTURAL OPTIMIZATION
Springer Science & Business Media This book has grown out of lectures and
courses given at Linköping University, Sweden, over a period of 15 years. It
gives an introductory treatment of problems and methods of structural
optimization. The three basic classes of geometrical - timization problems
of mechanical structures, i. e. , size, shape and topology op- mization, are
treated. The focus is on concrete numerical solution methods for d- crete
and (?nite element) discretized linear elastic structures. The style is
explicit and practical: mathematical proofs are provided when arguments
can be kept e- mentary but are otherwise only cited, while implementation
details are frequently provided. Moreover, since the text has an emphasis
on geometrical design problems, where the design is represented by
continuously varying—frequently very many— variables, so-called ?rst
order methods are central to the treatment. These methods are based on
sensitivity analysis, i. e. , on establishing ?rst order derivatives for jectives and constraints. The classical ?rst order methods that we
emphasize are CONLIN and MMA, which are based on explicit, convex and
separable appro- mations. It should be remarked that the classical and
frequently used so-called op- mality criteria method is also of this kind. It
may also be noted in this context that zero order methods such as
response surface methods, surrogate models, neural n- works, genetic
algorithms, etc. , essentially apply to diﬀerent types of problems than the
ones treated here and should be presented elsewhere.

THE FINITE ELEMENT METHOD IN STRUCTURAL MECHANICS
PRINCIPLES AND PRACTICE OF DESIGN OF FIELD-CONSISTENT
ELEMENTS FOR STRUCTURAL AND SOLID MECHANICS
Springer Science & Business Media This book is not intended to be a textbook, delineating the full scope of ﬁnite element methodology, nor is it a
comprehensive handbook of modern ﬁnite element practice for the ﬁnite
element engineer. There are enough books that serve to do these and
more. It is however intended as a monograph or treatise on a very speciﬁc
area - the design of robust and accurate elements for applications in struc
tural mechanics. It attempts to describe the epistemological conﬂict
between the principles in ﬁnite element technology that can be described
as Art and those that have a scientiﬁc basis invested in it and which can be
admitted as science as the subject evolved and came to be accepted. The
principles of structural mechanics as a branch of physics are well founded
and have a sound scientiﬁc basis. The mathematical description of it has
also a long history and is rigorously based on the inﬁnitesimal and
variational calculus. Of much more recent origin has been the branch of
knowledge dealing with the numerical modelling of the beha viour of
structural material. The most powerful method available to do this today is
the ﬁnite element method. It is eminently suited to carry out the entire
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cycle of design and analysis of a structural conﬁguration on a digital
computer.

APPLIED MECHANICS OF SOLIDS
CRC Press 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 BEHAVIOR OF SHELLS COMPOSED OF ISOTROPIC AND
COMPOSITE MATERIALS
Springer Science & Business Media Shell structures are used in all phases
of structures, from space vehicles to deep submergence hulls, from nuclear
reactors to domes on sport arenas and civic buildings. With new materials
and manufacturing methods, curved thin walled structures are being used
increasingly. This text is a graduate course in the theory of shells. It covers
shells of isotropic materials, such as metal alloys and plastics, and shells of
composite materials, such as ﬁbre reinforced polymer, metal or ceramic
matrix materials. It provides the essential information for an
understanding of the underlying theory, and solution of some of the basic
problems. It also provides a basis to study the voluminous shell literature.
Beyond being primarily a textbook, it is intended also for self study by
practising engineers who would like to learn more about the behaviour of
shells. The book has two parts: Part I deals with shells of isotropic
materials. In this part the mathematical formulations are introduced
involving curvilinear coordinates. The techniques of solutions and resulting
behavior is compared to planar thin walled isotropic structures such as
plates and beams. Part II then treats the behavior of shells, involving
anisotropic composite materials, so widely used today. The analysis
involves the complications due to the many elastic constants, eﬀects of
transverse shear deformation, thermal thickening and oﬀer eﬀects arising
from the properties of composite materials.

ELEMENTARY CONTINUUM MECHANICS FOR EVERYONE
WITH APPLICATIONS TO STRUCTURAL MECHANICS
Springer Science & Business Media The book opens with a derivation of
kinematically nonlinear 3-D continuum mechanics for solids. Then the
principle of virtual work is utilized to derive the simpler, kinematically
linear 3-D theory and to provide the foundation for developing consistent
theories of kinematic nonlinearity and linearity for specialized continua,
such as beams and plates, and ﬁnite element methods for these structures.
A formulation in terms of the versatile Budiansky-Hutchinson notation is
used as basis for the theories for these structures and structural elements,
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as well as for an in-depth treatment of structural instability.

TWELVE LECTURES ON STRUCTURAL DYNAMICS
Springer Science & Business Media This text addresses the modeling of
vibrating systems with the perspective of ﬁnding the model of minimum
complexity which accounts for the physics of the phenomena at play. The
ﬁrst half of the book (Ch.1-6) deals with the dynamics of discrete and
continuous mechanical systems; the classical approach emphasizes the use
of Lagrange's equations. The second half of the book (Ch.7-12) deals with
more advanced topics, rarely encountered in the existing literature:
seismic excitation, random vibration (including fatigue), rotor dynamics,
vibration isolation and dynamic vibration absorbers; the ﬁnal chapter is an
introduction to active control of vibrations. The ﬁrst part of this text may
be used as a one semester course for 3rd year students in Mechanical,
Aerospace or Civil Engineering. The second part of the text is intended for
graduate classes. A set of problems is provided at the end of every
chapter. The author has a 35 years experience in various aspects of
Structural dynamics, both in industry (nuclear and aerospace) and in
academia; he was one of the pioneers in the ﬁeld of active structures. He is
the author of several books on random vibration, active structures and
structural control.

NON-LINEAR MECHANICS OF MATERIALS
Springer Science & Business Media In mechanical engineering and
structural analysis there is a signiﬁcant gap between the material models
currently used by engineers for industry applications and those already
available in research laboratories. This is especially apparent with the huge
progress of computational possibilities and the corresponding
dissemination of numerical tools in engineering practice, which essentially
deliver linear solutions. Future improvements of design and life
assessment methods necessarily involve non-linear solutions for inelastic
responses, in plasticity or viscoplasticity, as well as damage and fracture
analyses. The dissemination of knowledge can be improved by software
developments, data base completion and generalization, but also by
information and training. With such a perspective Non-Linear Mechanics of
Materials proposes a knowledge actualization, in order to better
understand and use recent material constitutive and damage modeling
methods in the context of structural analysis or multiscale material
microstructure computations.

FINITE ELEMENT MODEL UPDATING IN STRUCTURAL DYNAMICS
Springer Science & Business Media Finite element model updating has
emerged in the 1990s as a subject of immense importance to the design,
construction and maintenance of mechanical systems and civil engineering
structures. This book, the ﬁrst on the subject, sets out to explain the
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principles of model updating, not only as a research text, but also as a
guide for the practising engineer who wants to get acquainted with, or use,
updating techniques. It covers all aspects of model preparation and data
acquisition that are necessary for updating. The various methods for
parameter selection, error localisation, sensitivity and parameter
estimation are described in detail and illustrated with examples. The
examples can be easily replicated and expanded in order to reinforce
understanding. The book is aimed at researchers, postgraduate students
and practising engineers.

STRUCTURAL ANALYSIS
WITH APPLICATIONS TO AEROSPACE STRUCTURES
Springer Science & Business Media The authors and their colleagues
developed this text over many years, teaching undergraduate and
graduate courses in structural analysis courses at the Daniel Guggenheim
School of Aerospace Engineering of the Georgia Institute of Technology.
The emphasis is on clarity and unity in the presentation of basic structural
analysis concepts and methods. The equations of linear elasticity and basic
constitutive behaviour of isotropic and composite materials are reviewed.
The text focuses on the analysis of practical structural components
including bars, beams and plates. Particular attention is devoted to the
analysis of thin-walled beams under bending shearing and torsion.
Advanced topics such as warping, non-uniform torsion, shear deformations,
thermal eﬀect and plastic deformations are addressed. A uniﬁed treatment
of work and energy principles is provided that naturally leads to an
examination of approximate analysis methods including an introduction to
matrix and ﬁnite element methods. This teaching tool based on practical
situations and thorough methodology should prove valuable to both
lecturers and students of structural analysis in engineering worldwide. This
is a textbook for teaching structural analysis of aerospace structures. It
can be used for 3rd and 4th year students in aerospace engineering, as
well as for 1st and 2nd year graduate students in aerospace and
mechanical engineering.

ELEMENTS OF STRUCTURAL OPTIMIZATION
Springer Science & Business Media The ﬁeld of structural optimization is
still a relatively new ﬁeld undergoing rapid changes in methods and focus.
Until recently there was a severe imbalance between the enormous amount
of literature on the subject, and the paucity of applications to practical
design problems. This imbalance is being gradually redressed now. There is
still no shortage of new publications, but there are also exciting
applications of the methods of structural optimizations in the automotive,
aerospace, civil engineering, machine design and other engineering ﬁelds.
As a result of the growing pace of applications, research into structural
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optimization methods is increasingly driven by real-life problems. Most
engineers who design structures employ complex general-purpose
software packages for structural analysis. Often they do not have any
access to the source the details of program, and even more frequently they
have only scant knowledge of the structural analysis algorithms used in
this software packages. Therefore the major challenge faced by
researchers in structural optimization is to develop methods that are
suitable for use with such software packages. Another major challenge is
the high computational cost associated with the analysis of many complex
real-life problems. In many cases the engineer who has the task of
designing a structure cannot aﬀord to analyze it more than a handful of
times.

THE BEHAVIOR OF STRUCTURES COMPOSED OF COMPOSITE
MATERIALS
Springer Science & Business Media While currently available texts dealing
with the subject of high perfor mance composite materials touch upon a
spectra of topics such as mechanical metallurgy, physical metallurgy,
micromechanics and macro mechanics of such systems, it is the speciﬁc
purpose of this text to examine elements of the mechanics of structural
components composed of composite materials. This text is intended for use
in training engineers in this new technology and rational thought
processes necessary to develop a better understanding of the behavior of
such material systems for use as structural components. The concepts are
further exploited in terms of the structural format and development to
which the book is dedicated. To this end the development progresses
systematically by ﬁrst introducing the notion and concepts of what these
new material classes are, the fabrication processes involved and their
unique features relative to conventional monolithic materials. Such
introductory remarks, while far too short in texts of this type, appear
necessary as a precursor for engineers to develop a better understanding
for design purposes of both the threshold limits to which the properties of
such systems can be pushed as well as the practical limitations on their
manufacture. Following these introductory remarks, an in-depth discussion
of the important diﬀerences between composites and conventional
monolithic material types is discussed in terms of developing the concepts
associated with directional material properties.

PLATE AND PANEL STRUCTURES OF ISOTROPIC, COMPOSITE AND
PIEZOELECTRIC MATERIALS, INCLUDING SANDWICH CONSTRUCTION
Springer Science & Business Media Plates and panels are primary
components in many structures including space vehicles, aircraft,
automobiles, buildings, bridge decks, ships and submarines. The ability to
design, analyse, optimise and select the proper materials for these
structures is a necessity for structural designers, analysts and researchers.
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This text consists of four parts. The ﬁrst deals with plates of isotropic
(metallic and polymeric) materials. The second involves composite material
plates, including anisotropy and laminate considerations. The third section
treats sandwich constructions of various types, and the ﬁnal section gives
an introduction to plates involving piezoelectric materials, in which the
"smart" or "intelligent" materials are used as actuators or sensors. In each
section, the formulations encompass plate structures subjected to static
loads, dynamic loads, buckling, thermal/moisture environments, and
minimum weight structural optimisation. This is a textbook for a graduate
course, an undergraduate senior course and a reference. Many homework
problems are given in various chapters.

NONLINEAR TARGETED ENERGY TRANSFER IN MECHANICAL AND
STRUCTURAL SYSTEMS
Springer Science & Business Media This monograph evolved over a period
of nine years from a series of papers and presentations addressing the
subject of passive vibration control of mechanical s- tems subjected to
broadband, transient inputs. The unifying theme is Targeted - ergy
Transfer – TET, which represents a new and unique approach to the passive
control problem, in which a strongly nonlinear, fully passive, local
attachment, the Nonlinear Energy Sink – NES, is employed to drastically
alter the dynamics of the primary system to which it is attached. The
intrinsic capacity of the properly - signed NES to promote rapid localization
of externally applied (narrowband) - bration or (broadband) shock energy
to itself, where it can be captured and dis- pated, provides a powerful
strategy for vibration control and the opens the pos- bility for a wide range
of applications of TET, such as, vibration and shock i- lation, passive
energy harvesting, aeroelastic instability (?utter) suppression, se- mic
mitigation, vortex shedding control, enhanced reliability designs (for exple in power grids) and others. The monograph is intended to provide a
thorough explanation of the analytical, computational and experimental
methods needed to formulate and study TET in mechanical and structural
systems. Several prac- cal engineering applications are examined in detail,
and experimental veri?cation and validation of the theoretical predictions
are provided as well. The authors also suggest a number of possible future
applications where application of TET seems promising. The authors are
indebted to a number of sponsoring agencies.

RANDOM VIBRATIONS IN SPACECRAFT STRUCTURES DESIGN
THEORY AND APPLICATIONS
Springer Science & Business Media Random Vibration in Spacecraft
Structures Design is based on the lecture notes "Spacecraft structures"
and "Special topics concerning vibration in spacecraft structures" from
courses given at Delft University of Technology. The monograph, which
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deals with low and high frequency mechanical, acoustic random vibrations
is of interest to graduate students and engineers working in aerospace
engineering, particularly in spacecraft and launch vehicle structures
design.

STRUCTURAL AND FAILURE MECHANICS OF SANDWICH COMPOSITES
Springer Science & Business Media "Structural and Failure Mechanics of
Sandwich Composites" by Leif A. Carlsson and George A. Kardomateas
focuses on some important deformation and failure modes of sandwich
panels such as global buckling, wrinkling and local instabilities, and
face/core debonding. The book also provides the mechanics background
necessary for understanding deformation and failure mechanisms in
sandwich panels and the response of sandwich structural parts to a variety
of loadings. Speciﬁcally, ﬁrst-order and high-order sandwich panel
theories, and three-dimensional elasticity solutions for the structural
behavior outlined in some detail. Elasticity analysis can serve as a
benchmark for judging the accuracy of simpliﬁed sandwich plate, shell and
beam theories. Furthermore, the book reviews test methods developed for
the characterization of the constituent face and core materials, and
sandwich beams and plates. The characterization of face/core debonding is
a major topic of this text, and analysis methods based on fracture
mechanics are described and applied to several contemporary test
specimens. Test methods and results documented in the literature are
included and discussed. The book will beneﬁt structural and materials
engineers and researchers with the desire to learn more about structural
behavior, failure mechanisms, fracture mechanics and damage tolerance of
sandwich structures.

FINITE ELEMENT ANALYSIS OF COMPOSITE LAMINATES
Springer Science & Business Media Composite materials are increasingly
used in aerospace, underwater, and automotive structures. To take
advantage of the full potential of composite materials, structural analysts
and designers must have accurate mathematical models and design
methods at their disposal. The objective of this monograph is to present
the laminated plate theories and their ﬁnite element models to study the
deformation, strength and failure of composite structures. Emphasis is
placed on engineering aspects, such as the analytical descriptions,
eﬀective analysis tools, modeling of physical features, and evaluation of
approaches used to formulate and predict the response of composite
structures. The ﬁrst chapter presents an overview of the text. Chapter 2 is
devoted to the introduction of the deﬁnitions and terminology used in
composite materials and structures. Anisotropic constitutive relations and
Iaminate plate theories are also reviewed. Finite element models of
laminated composite plates are presented in Chapter 3. Numerical
evaluation of element coeﬃcient matrices, post-computation of strains and
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stresses, and sample examples of laminated plates in bending and
vibration are discussed. Chapter 4 introduces damage and failure criteria
in composite laminates. Finally, Chapter 5 is dedicated to case studies
involving various aspects and types of composite structures. Joints,
cutouts, woven composites, environmental eﬀects, postbuckling response
and failure of composite laminates are discussed by considering speciﬁc
examples.

NONLINEAR SOLID MECHANICS
THEORETICAL FORMULATIONS AND FINITE ELEMENT SOLUTION
METHODS
Springer Science & Business Media This book oﬀers a recipe for
constructing the numerical models for representing the complex nonlinear
behavior of structures and their components, represented as deformable
solid bodies. Its appeal extends to those interested in linear problems of
mechanics.

VIBRATIONS OF ELASTIC SYSTEMS
WITH APPLICATIONS TO MEMS AND NEMS
Springer Science & Business Media This work presents a uniﬁed approach
to the vibrations of elastic systems as applied to MEMS devices,
mechanical components, and civil structures. Applications include atomic
force microscopes, energy harvesters, and carbon nanotubes and consider
such complicating eﬀects as squeeze ﬁlm damping, viscous ﬂuid loading,
in-plane forces, and proof mass interactions with their elastic supports.
These eﬀects are analyzed as single degree-of-freedom models and as
more realistic elastic structures. The governing equations and boundary
conditions for beams, plates, and shells with interior and boundary
attachments are derived by applying variational calculus to an expression
describing the energy of the system. The advantages of this approach
regarding the generation of orthogonal functions and the Rayleigh-Ritz
method are demonstrated. A large number of graphs and tables are given
to show the impact of various factors on the systems’ natural frequencies,
mode shapes, and responses.

INTERMEDIATE MECHANICS OF MATERIALS
Springer Science & Business Media This book covers the essential topics
for a second-level course in strength of materials or mechanics of
materials, with an emphasis on techniques that are useful for mechanical
design. Design typically involves an initial conceptual stage during which
many options are considered. At this stage, quick approximate analytical
methods are crucial in determining which of the initial proposals are
feasible. The ideal would be to get within 30% with a few lines of
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calculation. The designer also needs to develop experience as to the kinds
of features in the geometry or the loading that are most likely to lead to
critical conditions. With this in mind, the author tries wherever possible to
give a physical and even an intuitive interpretation to the problems under
investigation. For example, students are encouraged to estimate the
location of weak and strong bending axes and the resulting neutral axis of
bending before performing calculations, and the author discusses ways of
getting good accuracy with a simple one degree of freedom Rayleigh-Ritz
approximation. Students are also encouraged to develop a feeling for
structural deformation by performing simple experiments in their outside
environment, such as estimating the radius to which an initially straight
bar can be bent without producing permanent deformation, or convincing
themselves of the dramatic diﬀerence between torsional and bending
stiﬀness for a thin-walled open beam section by trying to bend and then
twist a structural steel beam by hand-applied loads at one end. In choosing
dimensions for mechanical components, designers will expect to be guided
by criteria of minimum weight, which with elementary calculations,
generally leads to a thin-walled structure as an optimal solution. This
consideration motivates the emphasis on thin-walled structures, but also
demands that students be introduced to the limits imposed by structural
instability. Emphasis is also placed on the eﬀect of manufacturing errors
on such highly-designed structures - for example, the eﬀect of load
misalignment on a beam with a large ratio between principal stiﬀness and
the large magniﬁcation of initial alignment or loading errors in a strut
below, but not too far below the buckling load. Additional material can be
found on http://extras.springer.com/ .

ENGINEERING SOLID MECHANICS
FUNDAMENTALS AND APPLICATIONS
CRC Press Engineering Solid Mechanics bridges the gap between
elementary approaches to strength of materials and more advanced,
specialized versions on the subject. The book provides a basic
understanding of the fundamentals of elasticity and plasticity, applies
these fundamentals to solve analytically a spectrum of engineering
problems, and introduces advanced topics of mechanics of materials including fracture mechanics, creep, superplasticity, ﬁber reinforced
composites, powder compacts, and porous solids. Text includes: stress and
strain, equilibrium, and compatibility elastic stress-strain relations the
elastic problem and the stress function approach to solving plane elastic
problems applications of the stress function solution in Cartesian and polar
coordinates Problems of elastic rods, plates, and shells through
formulating a strain compatibility function as well as applying energy
methods Elastic and elastic-plastic fracture mechanics Plastic and creep
deformation Inelastic deformation and its applications This book presents
the material in an instructive manner, suitable for individual self-study. It
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emphasizes analytical treatment of the subject, which is essential for
handling modern numerical methods as well as assessing and creating
software packages. The authors provide generous explanations, systematic
derivations, and detailed discussions, supplemented by a vast variety of
problems and solved examples. Primarily written for professionals and
students in mechanical engineering, Engineering Solid Mechanics also
serves persons in other ﬁelds of engineering, such as aerospace, civil, and
material engineering.

MATLAB CODES FOR FINITE ELEMENT ANALYSIS
SOLIDS AND STRUCTURES
Springer Science & Business Media This book intend to supply readers with
some MATLAB codes for ?nite element analysis of solids and structures.
After a short introduction to MATLAB, the book illustrates the ?nite
element implementation of some problems by simple scripts and functions.
The following problems are discussed: • Discrete systems, such as springs
and bars • Beams and frames in bending in 2D and 3D • Plane stress
problems • Plates in bending • Free vibration of Timoshenko beams and
Mindlin plates, including laminated composites • Buckling of Timoshenko
beams and Mindlin plates The book does not intends to give a deep insight
into the ?nite element details, just the basic equations so that the user can
modify the codes. The book was prepared for undergraduate science and
engineering students, although it may be useful for graduate students.
TheMATLABcodesofthisbookareincludedinthedisk.Readersarewelcomed to
use them freely. The author does not guarantee that the codes are errorfree, although a major e?ort was taken to verify all of them. Users should
use MATLAB 7.0 or greater when running these codes. Any suggestions or
corrections are welcomed by an email to ferreira@fe.up.pt.

COMPUTATIONAL GRANULAR MECHANICS AND ITS ENGINEERING
APPLICATIONS
Springer Nature This book systematically introduces readers to
computational granular mechanics and its relative engineering
applications. Part I describes the fundamentals, such as the generation of
irregular particle shapes, contact models, macro-micro theory, DEM-FEM
coupling, and solid-ﬂuid coupling of granular materials. It also discusses
the theory behind various numerical methods developed in recent years.
Further, it provides the GPU-based parallel algorithm to guide the
programming of DEM and examines commercial and open-source codes and
software for the analysis of granular materials. Part II focuses on
engineering applications, including the latest advances in sea-ice
engineering, railway ballast dynamics, and lunar landers. It also presents a
rational method of parameter calibration and thorough analyses of DEM
simulations, which illustrate the capabilities of DEM. The computational
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mechanics method for granular materials can be applied widely in various
engineering ﬁelds, such as rock and soil mechanics, ocean engineering and
chemical process engineering.

METHODS OF FRACTURE MECHANICS: SOLID MATTER PHYSICS
Springer Science & Business Media Modern fracture mechanics considers
phenomena at many levels, macro and micro; it is therefore inextricably
linked to methods of theoretical and mathematical physics. This book
introduces these sophisticated methods in a straightforward manner. The
methods are applied to several important phenomena of solid state physics
which impinge on fracture mechanics: adhesion, defect nucleation and
growth, dislocation emission, sintering, the electron beam eﬀect and
fractal cracks. The book shows how the mathematical models for such
processes may be set up, and how the equations so formulated may be
solved and interpreted. The many open problems which are encountered
will provide topics for MSc and PhD theses in fracture mechanics, and in
theoretical and experimental physics. As a supplementary text, the book
can be used in graduate level courses on fracture mechanics, solid matter
physics, and mechanics of solids, or in a special course on the application
of fracture mechanics methods in solid matter physics.

STATIC AND DYNAMIC ANALYSIS OF STRUCTURES
WITH AN EMPHASIS ON MECHANICS AND COMPUTER MATRIX
METHODS
Springer Science & Business Media This book is concerned with the static
and dynamic analysis of structures. Speciﬁ cally, it uses the stiﬀness
formulated matrix methods for use on computers to tackle some of the
fundamental problems facing engineers in structural mechanics. This is
done by covering the Mechanics of Structures, its rephrasing in terms of
the Matrix Methods, and then their Computational implementation, all
within a cohesivesetting. Although this book is designed primarily as a text
for use at the upper-undergraduate and beginning graduate level, many
practicing structural engineers will ﬁnd it useful as a reference and selfstudy guide. Several dozen books on structural mechanics and as many on
matrix methods are currently available. A natural question to ask is why
another text? An odd devel opment has occurred in engineering in recent
years that can serve as a backdrop to why this book was written. With the
widespread availability and use of comput ers, today's engineers have on
their desk tops an analysis capability undreamt of by previous generations.
However, the ever increasing quality and range of capabilities of
commercially available software packages has divided the engineering
profession into two groups: a small group of specialist program writers
that know the ins and outs of the coding, algorithms, and solution
strategies; and a much larger group of practicing engineers who use the
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programs. It is possible for this latter group to use this enormous power
without really knowing anything of its source.

FLEXIBLE MULTIBODY DYNAMICS
Springer Science & Business Media The author developed this text over
many years, teaching graduate courses in advanced dynamics and ﬂexible
multibody dynamics at the Daniel Guggenheim School of Aerospace
Engineering of the Georgia Institute of Technology. The book presents a
uniﬁed treatment of rigid body dynamics, analytical dynamics, constrained
dynamics, and ﬂexible multibody dynamics. A comprehensive review of
numerical tools used to enforce both holonomic and nonholonomic
constraints is presented. Advanced topics such as Maggi’s, index-1, null
space, and Udwadia and Kalaba’s formulations are presented because of
their fundamental importance in multibody dynamics. Methodologies for
the parameterization of rotation and motion are discussed and contrasted.
Geometrically exact beams and shells formulations, which have become the
standard in ﬂexible multibody dynamics, are presented and numerical
aspects of their ﬁnite element implementation detailed. Methodologies for
the direct solution of the index-3 diﬀerential-algebraic equations
characteristic of constrained multibody systems are presented. It is shown
that with the help of proper scaling procedures, such equations are not
more diﬃcult to integrate than ordinary diﬀerential equations. This book is
illustrated with numerous examples and should prove valuable to both
students and researchers in the ﬁelds of rigid and ﬂexible multibody
dynamics.

COMPUTATIONAL METHODS IN NONLINEAR STRUCTURAL AND SOLID
MECHANICS
PAPERS PRESENTED AT THE SYMPOSIUM ON COMPUTATIONAL
METHODS IN NONLINEAR STRUCTURAL AND SOLID MECHANICS
Elsevier Computational Methods in Nonlinear Structural and Solid
Mechanics covers the proceedings of the Symposium on Computational
Methods in Nonlinear Structural and Solid Mechanics. The book covers the
development of eﬃcient discretization approaches; advanced numerical
methods; improved programming techniques; and applications of these
developments to nonlinear analysis of structures and solids. The chapters
of the text are organized into 10 parts according to the issue they tackle.
The ﬁrst part deals with nonlinear mathematical theories and formulation
aspects, while the second part covers computational strategies for
nonlinear programs. Part 3 deals with time integration and numerical
solution of nonlinear algebraic equations, while Part 4 discusses material
characterization and nonlinear fracture mechanics, and Part 5 tackles
nonlinear interaction problems. The sixth part discusses seismic response
and nonlinear analysis of concrete structure, and the seventh part tackles
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nonlinear problems for nuclear reactors. Part 8 covers crash dynamics and
impact problems, while Part 9 deals with nonlinear problems of ﬁbrous
composites and advanced nonlinear applications. The last part discusses
computerized symbolic manipulation and nonlinear analysis software
systems. The book will be of great interest to numerical analysts, computer
scientists, structural engineers, and other professionals concerned with
nonlinear structural and solid mechanics.

SOLID MECHANICS FOR MATERIALS ENGINEERS -- PRINCIPLES AND
APPLICATIONS OF MESOMECHANICS
Lulu.com

MECHANICS OF MOVING MATERIALS
Springer Science & Business Media This book deals with theoretical aspects
of modelling the mechanical behaviour of manufacturing, processing,
transportation or other systems in which the processed or supporting
material is travelling through the system. Examples of such applications
include paper making, transmission cables, band saws, printing presses,
manufacturing of plastic ﬁlms and sheets, and extrusion of aluminium foil,
textiles and other materials. The work focuses on out-of-plane dynamics
and stability analysis for isotropic and orthotropic travelling elastic and
viscoelastic materials, with and without ﬂuid-structure interaction, using
analytical and semi-analytical approaches. Also topics such as fracturing
and fatigue are discussed in the context of moving materials. The last part
of the book deals with optimization problems involving physical constraints
arising from the stability and fatigue analyses, including uncertainties in
the parameters. The book is intended for researchers and specialists in the
ﬁeld, providing a view of the mechanics of axially moving materials. It can
also be used as a textbook for advanced courses on this speciﬁc topic.
Considering topics related to manufacturing and processing, the book can
also be applied in industrial mathematics.

MODERN TRENDS IN STRUCTURAL AND SOLID MECHANICS 1
STATICS AND STABILITY
John Wiley & Sons This book - comprised of three separate volumes presents the recent developments and research discoveries in structural
and solid mechanics; it is dedicated to Professor Isaac Elishakoﬀ. This ﬁrst
volume is devoted to the statics and stability of solid and structural
members. Modern Trends in Structural and Solid Mechanics 1 has broad
scope, covering topics such as: buckling of discrete systems (elastic
chains, lattices with short and long range interactions, and discrete
arches), buckling of continuous structural elements including beams,
arches and plates, static investigation of composite plates, exact solutions
of plate problems, elastic and inelastic buckling, dynamic buckling under
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impulsive loading, buckling and post-buckling investigations, buckling of
conservative and non-conservative systems and buckling of micro and
macro-systems. This book is intended for graduate students and
researchers in the ﬁeld of theoretical and applied mechanics.

RELIABILITY PROBLEMS: GENERAL PRINCIPLES AND APPLICATIONS IN
MECHANICS OF SOLIDS AND STRUCTURES
Springer The aim of this volume is to present to researchers and engineers
working on problems concerned with the mechanics of solids and
structures, the current state of the development and application to
procedures for assessing the reliability of a system. Particular attention is
paid to their use in the analysis of complex engineering systems. The
topics covered reﬂect the need to integrate, within the overall
methodology, statistical methods for dealing with uncertain parameters
and random excitation with the development of a suitable safety indexes
and design codes. The basic principles of reliability theory, together with
current standard methodology, including a consideration of the
operational, economic and legal aspects of reliability assurance, is
reviewed, together with an introduction to new developments, such as the
application of expert systems technology. Damage accumulation
predictions, with applications in seismic engineering are also covered.

STRUCTURAL ANALYSIS
WITH APPLICATIONS TO AEROSPACE STRUCTURES
Springer The authors and their colleagues developed this text over many
years, teaching undergraduate and graduate courses in structural analysis
courses at the Daniel Guggenheim School of Aerospace Engineering of the
Georgia Institute of Technology. The emphasis is on clarity and unity in the
presentation of basic structural analysis concepts and methods. The
equations of linear elasticity and basic constitutive behaviour of isotropic
and composite materials are reviewed. The text focuses on the analysis of
practical structural components including bars, beams and plates.
Particular attention is devoted to the analysis of thin-walled beams under
bending shearing and torsion. Advanced topics such as warping, nonuniform torsion, shear deformations, thermal eﬀect and plastic
deformations are addressed. A uniﬁed treatment of work and energy
principles is provided that naturally leads to an examination of
approximate analysis methods including an introduction to matrix and
ﬁnite element methods. This teaching tool based on practical situations
and thorough methodology should prove valuable to both lecturers and
students of structural analysis in engineering worldwide. This is a textbook
for teaching structural analysis of aerospace structures. It can be used for
3rd and 4th year students in aerospace engineering, as well as for 1st and
2nd year graduate students in aerospace and mechanical engineering.
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THE FINITE ELEMENT METHOD: SOLID MECHANICS
Butterworth-Heinemann In the years since the fourth edition of this
seminal work was published, active research has developed the Finite
Element Method into the pre-eminent tool for the modelling of physical
systems. Written by the pre-eminent professors in their ﬁelds, this new
edition of the Finite Element Method maintains the comprehensive style of
the earlier editions and authoritatively incorporates the latest
developments of this dynamic ﬁeld. Expanded to three volumes the book
now covers the basis of the method and its application to advanced solid
mechanics and also advanced ﬂuid dynamics. Volume Two: Solid and
Structural Mechanics is intended for readers studying structural mechanics
at a higher level. Although it is an ideal companion volume to Volume One:
The Basis, this advanced text also functions as a "stand-alone" volume,
accessible to those who have been introduced to the Finite Element
Method through a diﬀerent route. Volume 1 of the Finite Element Method
provides a complete introduction to the method and is essential reading
for undergraduates, postgraduates and professional engineers. Volume 3
covers the whole range of ﬂuid dynamics and is ideal reading for
postgraduate students and professional engineers working in this
discipline. Coverage of the concepts necessary to model behaviour, such as
viscoelasticity, plasticity and creep, as well as shells and plates.Up-to-date
coverage of new linked interpolation methods for shell and plate
formations.New material on non-linear geometry, stability and buckling of
structures and large deformations.

VIBRATION CONTROL OF ACTIVE STRUCTURES
AN INTRODUCTION
Springer Science & Business Media My objective in writing this book was to
cross the bridge between the structural dynamics and control communities,
while providing an overview of the potential of SMART materials for
sensing and actuating purposes in active vibration c- trol. I wanted to keep
it relatively simple and focused on systems which worked. This resulted in
the following: (i) I restricted the text to fundamental concepts and left
aside most advanced ones (i.e. robust control) whose usefulness had not
yet clearly been established for the application at hand. (ii) I promoted the
use of collocated actuator/sensor pairs whose potential, I thought, was
strongly underestimated by the control community. (iii) I emphasized
control laws with guaranteed stability for active damping (the wideranging applications of the IFF are particularly impressive). (iv) I tried to
explain why an accurate pred- tion of the transmission zeros (usually called
anti-resonances by the structural dynamicists) is so important in
evaluating the performance of a control system. (v) I emphasized the fact
that the open-loop zeros are more diﬃcult to predict than the poles, and
that they could be strongly inﬂuenced by the model trun- tion (high
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frequency dynamics) or by local eﬀects (such as membrane strains in
piezoelectric shells), especially for nearly collocated distributed
actuator/sensor pairs; this eﬀect alone explains many disappointments in
active control systems.

FOUNDATIONS OF SOLID MECHANICS
Springer Science & Business Media This book has been written with two
purposes, as a textbook for engineering courses and as a reference book
for engineers and scientists. The book is an outcome of several lecture
courses. These include lectures given to graduate students at the Asian
Institute of Technology for several years, a course on elasticity for
University of Tokyo graduate students in the spring of 1979, and courses
on elasticity, viscoelasticity and ftnite deformation at the National
University of Singapore from May to November 1985. In preparing this
book, I kept three objectives in mind: ftrst, to provide sound fundamental
knowledge of solid mechanics in the simplest language possible; second, to
introduce eﬀective analytical and numerical solution methods; and third, to
impress on readers that the subject is beautiful, and is accessible to those
with only a standard mathematical background. In order to meet those
objectives, the ftrst chapter of the book is a review of mathematical
foundations intended for anyone whose background is an elementary
knowledge of diﬀerential calculus, scalars and vectors, and Newton's laws
of motion. Cartesian tensors are introduced carefully. From then on, only
Cartesian tensors in the indicial notation, with subscript as indices, are
used to derive and represent all theories.

COMPUTATIONAL METHODS IN SOLID MECHANICS
Springer Science & Business Media This volume presents an introduction to
the three numerical methods most commonly used in the mechanical
analysis of deformable solids, viz. the ﬁnite element method (FEM), the
linear iteration method (LIM), and the ﬁnite diﬀerence method (FDM). The
book has been written from the point of view of simplicity and unity; its
originality lies in the comparable emphasis given to the spatial, temporal
and nonlinear dimensions of problem solving. This leads to a neat global
algorithm. Chapter 1 addresses the problem of a one-dimensional bar, with
emphasis being given to the virtual work principle. Chapters 2--4 present
the three numerical methods. Although the discussion relates to a onedimensional model, the formalism used is extendable to two-dimensional
situations. Chapter 5 is devoted to a detailed discussion of the compact
combination of the three methods, and contains several sections
concerning their computer implementation. Finally, Chapter 6 gives a
generalization to two and three dimensions of both the mechanical and
numerical aspects. For graduate students and researchers whose work
involves the theory and application of computational solid mechanics.
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BOUNDARY ELEMENT ADVANCES IN SOLID MECHANICS
Springer This volume presents and discusses recent advances in boundary
element methods and their solid mechanics applications. It illustrates
these methods in their latest forms, developed during the last ﬁve to ten
years, and demonstrates their advantages in solving a wide range of solid
mechanics problems.

FLUID-SOLID INTERACTION DYNAMICS
THEORY, VARIATIONAL PRINCIPLES, NUMERICAL METHODS, AND
APPLICATIONS
Academic Press Fluid-Solid Interaction Dynamics: Theory, Variational
Principles, Numerical Methods and Applications gives a comprehensive
accounting of ﬂuid-solid interaction dynamics, including theory, numerical
methods and their solutions for various FSI problems in engineering. The
title provides the fundamental theories, methodologies and results
developed in the application of FSI dynamics. Four numerical approaches
that can be used with almost all integrated FSI systems in engineering are
presented. Methods are linked with examples to illustrate results. In
addition, numerical results are compared with available experiments or
numerical data in order to demonstrate the accuracy of the approaches
and their value to engineering applications. The title gives readers the
state-of-the-art in theory, variational principles, numerical modeling and
applications for ﬂuid-solid interaction dynamics. Readers will be able to
independently formulate models to solve their engineering FSI problems
using information from this book. Presents the state-of-the-art in ﬂuidsolid interaction dynamics, providing theory, method and results Takes an
integrated approach to formulate, model and simulate FSI problems in
engineering Illustrates results with concrete examples Gives four
numerical approaches and related theories that are suitable for almost all
integrated FSI systems Provides the necessary information for bench
scientists to independently formulate, model, and solve physical FSI
problems in engineering

DYNAMIC FAILURE OF COMPOSITE AND SANDWICH STRUCTURES
Springer Science & Business Media This book presents a broad view of the
current state of the art regarding the dynamic response of composite and
sandwich structures subjected to impacts and explosions. Each chapter
combines a thorough assessment of the literature with original
contributions made by the authors. The ﬁrst section deals with ﬂuidstructure interactions in marine structures. The ﬁrst chapter focuses on
hull slamming and particularly cases in which the deformation of the
structure aﬀects the motion of the ﬂuid during the water entry of ﬂexible
hulls. Chapter 2 presents an extensive series of tests underwater and in
the air to determine the eﬀects of explosions on composite and sandwich
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structures. Full-scale structures were subjected to signiﬁcant explosive
charges, and such results are extremely rare in the open literature.
Chapter 3 describes a simple geometrical theory of diﬀraction for
describing the interaction of an underwater blast wave with submerged
structures. The second section addresses the problem of impact on
laminated composite structures with chapters devoted to ballistic impacts
on pre-stressed composite structures, tests developed to simulate dynamic
failure in marine structures, damage mechanisms and energy absorption in
low velocity impacts, perforation, the numerical simulation of intra and
inter-ply damage during impact, and hail impact on laminated composites.
Sandwich structures with laminated facings are considered in Section 3
with chapters dealing with the discrete modeling of honeycomb core during
the indentation of sandwich structures, the behavior of fold core sandwich
structures during impact, and impact on helicopter blades. The fourth
section consists of two chapters presenting experimental results and
numerical simulation of composite structures subjected to crash. This
volume is intended for advanced undergraduate and graduate students,
researchers, and engineers interested and involved in analysis and design
of composite structures.

IUTAM SYMPOSIUM ON SYNTHESIS IN BIO SOLID MECHANICS
PROCEEDINGS OF THE IUTAM SYMPOSIUM HELD IN COPENHAGEN,
DENMARK, 24–27 MAY 1998
Springer Science & Business Media This book contains the edited version of
invited lectures presented at the IUTAM-Sym- sium Synthesis in Bio Solid
Mechanics, held at Hotel Frederiksdal, Virum (Copenhagen), Denmark, May
24 to May 27, 1998. The symposium was attended by 48 scientist from 14
countries. Biomechanics has been a very active research area in the last 25
years and covers a very broad class of problems. The present symposium
concentrated on the solid mechanics - main of biomechanics, where
important problems of synthesis presently are an active and challenging
part. Characteristics of biomechanical materials are not only the
inhomogeneity and anisotropy, but also the capability to change in relation
to actual use. These living materials call for new methods of analysis and
also new methods for synthesis. By the synthesis in this context is meant
design of implants or artiﬁcial control of material growth. Bone mechanics
is closely related to recent work on analysis and design of microstructural
anisotropic materials. Also, recent work in shape design can to some
extent be useful in the more complicated problems of biomechanics. Here
interface problems play an essential role. The symposium brought together
scientists from mechanics, mathematics and medicine.
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