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Civil infrastructure systems are generally the most expensive assets in any country, and these systems are deteriorating
at an alarming rate. In addition, these systems have a long service life in comparison to most other commercial products.
As well, the introduction of intelligent materials and innovative design approaches in these systems is painfully slow due
to heavy relianceon traditional construction and maintenance practices, and the conservative nature of design codes.
Feedback on the "state of the health" of constructed systems is practically nonexistent. In the quest for lighter, stronger
and corrosion-resistant structures, the replacement of ferrous materials by high-strength fibrous ones is being actively
pursued in several countries around the world, both with respect to the design of new structures as well as for the
rehabilitation and strengthening of existing ones. In North America, active research in the design of new highway bridges
is focused on a number of specialty areas, including the replacement of steel reinforcing bars in concrete deck slabs by
randomly distributed low-modulus fibers, and the replacement of steel prestressing cables for concrete components by
tendons comprising super-strong fibers. Research is also being conducted on using FRPs to repair and strengthen
existing structures.
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. 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 optimization methods is increasingly driven by real-life problems. t-.Jost engineers
who design structures employ complex general-purpose software packages for structural analysis. Often they do not
have any access to the source program, and even more frequently they have only scant knowledge of the details 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.
Huge earthquakes and tsunamis have caused serious damage to important structures such as civil infrastructure
elements, buildings and power plants around the globe. To quantitatively evaluate such damage processes and to design
effective prevention and mitigation measures, the latest high-performance computational mechanics technologies, which
include telascale to petascale computers, can offer powerful tools. The phenomena covered in this book include seismic
wave propagation in the crust and soil, seismic response of infrastructure elements such as tunnels considering soilstructure interactions, seismic response of high-rise buildings, seismic response of nuclear power plants, tsunami run-up
over coastal towns and tsunami inundation considering fluid-structure interactions. The book provides all necessary
information for addressing these phenomena, ranging from the fundamentals of high-performance computing for finite
element methods, key algorithms of accurate dynamic structural analysis, fluid flows with free surfaces, and fluidstructure interactions, to practical applications with detailed simulation results. The book will offer essential insights for
researchers and engineers working in the field of computational seismic/tsunami engineering.
This book offers valuable insights and provides effective tools useful for imagining, creating, and promoting novel and
challenging developments in structural mechanics. It addresses a wide range of topics, such as mechanics and
geotechnics, vibration and damping, damage and friction, experimental methods, and advanced structural materials. It
also discusses analytical, experimental and numerical findings, focusing on theoretical and practical issues and
innovations in the field. Collecting some of the latest results from the Lagrange Laboratory, a European scientific
research group, mainly consisting of Italian and French engineers, mechanicians and mathematicians, the book presents
the most recent example of the long-term scientific cooperation between well-established French and Italian Mechanics,
Mathematics and Engineering Schools. It is a valuable resource for postgraduate students, researchers and practitioners
dealing with theoretical and practical issues in structural engineering.
Computational structural mechanics (CSM) and computational fluid dynamics (CFD) have emerged in the last two
decades as new disciplines combining structural mechanics and fluid dynamics with approximation theory, numerical
analysis and computer science. Their use has transformed much of theoretical mechanics and abstract science into
practical and essential tools for a multitude of technological developments which affect many facets of our life. This
collection of over 40 papers provides an authoritative documentation of major advances in both CSM and CFD, helping to
identify future directions of development in these rapidly changing fields. Key areas covered are fluid structure interaction
and aeroelasticity, CFD technology and reacting flows, micromechanics, stability and eigenproblems, probabilistic
methods and chaotic dynamics, perturbation and spectral methods, element technology (finite volume, finite elements
and boundary elements), adaptive methods, parallel processing machines and applications, and visualization, mesh
generation and artificial intelligence interfaces.
The advent of the digital computer has given great impetus to the development of modern discretization methods in
structural mechanics. The young history of the finite element method (FEM) reflects the dramatic increase of computing
speed and storage capacity within a relatively short period of time. The history of the boundary element method (BEM) is
still younger. Presently, intense scientific efforts aimed at extending the range of application of the BEM can be observed.
More than 10 years ago, O.C. Zienkiewicz and his co-workers published the first papers on the coupling of FE and BE
discretizations of subregions of solids for the purpose of exploiting the complementary advantages of the two
discretization methods and reducing their disadvantages. The FEM has revolutionized structural analysis in industry as
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well as academia. The BEM has a fair share in the continuation of this revolution. Both discretization methods have
become a domain of vigorous, world-wide research activities. The rapid increase of the number of specialized journals
and scientific meetings indicates the remarkable increase of research efforts in this important subdolll.ain of
computational ulechanics. Several discussions of this situation in the Committee for Discretization Methods ill Solid
Mechanics of the Society for Applied Mathematics and Mechanics (GAMM) resulted in the plan to submit a proposal to
the General Assembly of the International Union of Theoretical and Applied Mechanics (IUTAM) to sponsor a pertinent
IUTAM Symposium.
The problem of solving complex engineering problems has always been a major topic in all industrial fields, such as aerospace, civil and
mechanical engineering. The use of numerical methods has increased exponentially in the last few years, due to modern computers in the
field of structural mechanics. Moreover, a wide range of numerical methods have been presented in the literature for solving such problems.
Structural mechanics problems are dealt with using partial differential systems of equations that might be solved by following the two main
classes of methods: Domain-decomposition methods or the so-called finite element methods and mesh-free methods where no
decomposition is carried out. Both methodologies discretize a partial differential system into a set of algebraic equations that can be easily
solved by computer implementation. The aim of the present Special Issue is to present a collection of recent works on these themes and a
comparison of the novel advancements of both worlds in structural mechanics applications.
These proceedings represent the latest advances in the mechanics of porous materials, known as poromechanics. The porous materials
considered are solids containing voids that are impregnated with fluid. The focus is on the mechanical interactions of the inhomogeneous
solid with the single- or multi-phase fluid under the loading of mechanical force, fluid pressure, thermal, chemical, and magnetic fields. The
response time can be in static, diffusional, and dynamic ranges. The length scale can start from nano, to micro, macro, and up to field scales.
Its application covers many branches of science and engineering, including geophysics, geomechanics, composite materials, biomechanics,
acoustics, seismicity, civil, mechanical, environmental, and petroleum engineering. The approaches taken include analytical, computational,
and experimental. To honor the pioneering contributions of Maurice A. Biot (1905-1985) to poromechanics, the Biot Conference on
Poromechanics was convened for the first time in Louvain-la-Neuve, Belgium in 1998. The success of the first conference led to the 2nd Biot
Conference held in Grenoble, France in 2002. To celebrate the centennial birthday of Biot (May 25, 2005), the 3rd Biot Conference on
Poromechanics was held at the University of Oklahoma, Norman, Oklahoma, U.S.A., on May 24-27, 2005.
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 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.
The need for a comprehensive book on probabilistic structural mechanics that brings together the many analytical and computational
methods developed over the years and their applications in a wide spectrum of industries-from residential buildings to nuclear power plants,
from bridges to pressure vessels, from steel structures to ceramic structures-became evident from the many discussions the editor had with
practising engineers, researchers and professors. Because no single individual has the expertise to write a book with such a di.verse scope,
a group of 39 authors from universities, research laboratories, and industries from six countries in three continents was invited to write 30
chapters covering the various aspects of probabilistic structural mechanics. The editor and the authors believe that this handbook will serve
as a reference text to practicing engineers, teachers, students and researchers. It may also be used as a textbook for graduate-level courses
in probabilistic structural mechanics. The editor wishes to thank the chapter authors for their contributions. This handbook would not have
been a reality without their collaboration.
Mechanics of Structures and Materials: Advancements and Challenges is a collection of peer-reviewed papers presented at the 24th
Australasian Conference on the Mechanics of Structures and Materials (ACMSM24, Curtin University, Perth, Western Australia, 6-9
December 2016). The contributions from academics, researchers and practising engineers from Australasian, Asia-pacific region and around
the world, cover a wide range of topics, including: • Structural mechanics • Computational mechanics • Reinforced and prestressed concrete
structures • Steel structures • Composite structures • Civil engineering materials • Fire engineering • Coastal and offshore structures •
Dynamic analysis of structures • Structural health monitoring and damage identification • Structural reliability analysis and design • Structural
optimization • Fracture and damage mechanics • Soil mechanics and foundation engineering • Pavement materials and technology • Shock
and impact loading • Earthquake loading • Traffic and other man-made loadings • Wave and wind loading • Thermal effects • Design codes
Mechanics of Structures and Materials: Advancements and Challenges will be of interest to academics and professionals involved in
Structural Engineering and Materials Science.
The desire to understand the mechanics of elastic and plastic solids, new materials and the stability, reliability and dynamic behaviour of
structures and their components under extreme environmental conditions has dominated research in structural engineering for many
decades. Advances in these areas have revolutionized design methods, codes of practice, and the teaching of structural engineers. In this
volume an international body of leading authorities presents some forty papers on current research directions in the specific areas of solid
mechanics, structural computation, modern materials and their application, buckling and instability, design of structural systems and
components, reliability, seismic analysis, and engineering education. They were presented at a symposium held July 10-12, 1994, at the
University of Waterloo, Canada, to honour Professor Archibald Norbert Sherbourne who recently retired from a long and active career of
teaching, research and academic administration at this University. The themes of the work contained within this volume reflect Professor
Sherbourne's own research interests and will be of interest to both academics and practicing structural engineers.

Pressure Vessel Technology, Volume 3 reviews the practices and trends in pressure vessel technology. This book
discusses the tremendous progress in the various fields of pressure vessel technology, including fabrication techniques,
ferrous materials, and life expectancy to assure structural integrity. Organized into 11 chapters, this compilation of papers
begins with an overview of the fabrication techniques in pressure vessel technology. This text then examines the
requirements of the chemical industry for the prevention of catastrophic failure of pressure components. Other chapters
consider the major development of pressure vessels for special purposes, high pressure vessels, materials for making
pressure vessels, and pressure vessel codes. This book discusses as well the seismic design in the field of pressure
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vessels and pipings. The final chapter deals with buckling resistance under seismic motions for thin-walled cylindrical
vessels, of which predominant mode of failure is shear buckling and bending under horizontal earthquake loadings. This
book is a valuable resource for mechanical engineers, project managers, and scientists.
The second of two volumes concentrating on the dynamics of slender bodies within or containing axial flow, Volume 2
covers fluid-structure interactions relating to shells, cylinders and plates containing or immersed in axial flow, as well as
slender structures subjected to annular and leakage flows. This volume has been thoroughly updated to reference the
latest developments in the field, with a continued emphasis on the understanding of dynamical behaviour and analytical
methods needed to provide long-term solutions and validate the latest computational methods and codes, with increased
coverage of computational techniques and numerical methods, particularly for the solution of non-linear threedimensional problems. Provides an in-depth review of an extensive range of fluid-structure interaction topics, with
detailed real-world examples and thorough referencing throughout for additional detail Organized by structure and
problem type, allowing you to dip into the sections that are relevant to the particular problem you are facing, with
numerous appendices containing the equations relevant to specific problems Supports development of long-term
solutions by focusing on the fundamentals and mechanisms needed to understand underlying causes and operating
conditions under which apparent solutions might not prove effective
The JUT AMlIACM Symposium on Discretization Methods in Structural Mechanics was nd th held in Vienna, Austria,
from 2 to 6 June 1997. The site of the Symposium was the "Theatersaal" of the Austrian Academy of Sciences. The
Symposium was attended by 71 persons from 23 countries. In addition, several Austrian graduate students and research
associates participated in the meeting. In the 5-day Symposium a total of 48 papers were presented. All of them were
invited and accorded equal weight in the programme. The following topics were covered: • Error-controlled adaptivity of
finite element methods • Large deformations and buckling, including inelastic deformations • Inelastic brittle or ductile
localization, phase transition and system failure, resulting from monotonic, cyclic or impact loading • Sensitivity analysis
and inverse problems with special emphasis on identification of material parameters • Development of linear and
nonlinear finite element methods for thin-walled structures and composites • Implicit integration schemes for nonlinear
dynamics • Coupling of rigid and deformable structures; fluid-structures and acoustic-structure interaction • Competitive
numerical methods (finite element methods, boundary element methods, coupling ofthese two methods) • Identification
of material and structural data. Comments on details of the treatment of these topics are contained in the Concluding
Remarks. The Editors would like to express their appreciation to E. Stein who has prepared these Concluding Remarks.
Serving as a review on non-local mechanics, this book provides an introduction to non-local elasticity theory for static,
dynamic and stability analysis in a wide range of nanostructures. The authors draw on their own research experience to
present fundamental and complex theories that are relevant across a wide range of nanomechanical systems, from the
fundamentals of non-local mechanics to the latest research applications.
The Second International Conference on Structural Engineering Mechanics and Computation was held in Cape Town,
South Africa in 2004. Its mission was 'To review and share the latest developments, and address the challenges that the
present and the future pose'.This book contains its key findings with contributions from academics, researchers and pra
This Festschrift marks the retirement of Professor Chris Calladine, FRS after 42 years on the teaching staff of the
Department of Engineering, University of Cambridge. It contains a series of papers contributed by his former students,
colleagues, and friends. Chris Calladine's research has ranged very widely across the field of struc tural mechanics, with
a particular focus on the plastic deformation of solids and structures, and the behaviour of thin-shell structures. His
insightful books on Engineering Plasticity and Theory of Shell Structures have been appreciated by many generations of
students at Cambridge and elsewhere. His scientific contri bution outside engineering, in molecular structures, is at least
as significant, and he is unique among engineers in having co-authored a book on DNA. Also, he has been keenly
interested in the research of many students and colleagues, and on many occasions his quick grasp and physical insight
have helped a student, and sometimes a colleague, find the nub of the problem without unnecessary effort. Many of the
papers contained in this volume gratefully acknowledge this generous contribution. We thank Professor G. M. l. Gladwell
for reading through all of the contri butions, Mrs R. Baxter and Mrs o. Constantinides for help in preparing this volume,
Godfrey Argent Studio for permission to reproduce Calladine's por trait for the Royal Society, and Dr A. Schouwenburg
-from Kluwer- for his assistance. Horace R. Drew Sergio Pellegrino ix CHRIS CALLADINE SOME THOUGHTS ON
RESEARCH c. R.
This book is intended as a reference book for advanced graduate students and research engineers in rock mechanics related to mining, civil
engineering, etc. Environmental and human-induced loading acting on manmade works is disturbed in essence. During construction and
operation of major engineering projects, e.g., civil engineering, mining engineering, hydraulic engineering, bridge engineering and petroleum
engineering, the structures built in or on rock mass not only bear the complex in situ conditions, e.g., stress, seepage, faulting, thermal and
chemical coupling, but also often encounter a variety of stress disturbances during engineering construction and operation periods, the stress
disturbance acted on rock mass structures can be low-medium strain rate, and also high strain rate. Along with the constructions on rock
mass, a lot of disasters, e.g., tunnel rockburst, induced seismicity and sand liquefaction, are cyclic and dynamic processes.
.
An understanding of dynamic effects on structures is critical to minimize losses from earthquakes and other hazards. These three books
provide an overview of essential topics in structural and geotechnical engineering with an additional focus on related topics in earthquake
engineering to enable readers gain such an understanding. One of the ultimate objectives of these books is to provide readers with insights
into seismic analysis and design. However, in order to accomplish that objective, background material on structural and geotechnical
engineering is necessary. Hence the first two sections of the book provide this background material followed by selected topics in earthquake
engineering. The material is organized into three major parts. The first section covers topics in structural engineering. Beginning with
fundamental mechanics of materials, the book includes chapters on linear and nonlinear analysis as well as topics on modeling of structures
from different perspectives. In addition to traditional design of structural systems, introductions to important concepts in structural reliability
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and structural stability are discussed. Also covered are subjects of recent interest, viz., blast and impact effects on structures as well as the
use of fiber reinforced polymer composites in structural applications. Given the growing interest in urban renewal, an interesting chapter on
restoration of historic cities is also included. The second part of the book covers topics in geotechnical engineering, covering both shallow
and deep foundations and issues and procedures for geotechnical modeling. The final part of the book focuses on earthquake engineering
with emphasis on both structures and foundations. Here again, the material covered includes both traditional seismic design and innovative
seismic protection. And more importantly, concepts in modeling for seismic analysis are highlighted.
This book reviews the theoretical framework of nonlinear mechanics, covering computational methods, applications, parametric investigations
of nonlinear phenomena and mechanical interpretation towards design. Builds skills via increasing levels of complexity.
Volume is indexed by Thomson Reuters CPCI-S (WoS). This collection of peer-reviewed papers describes the latest advances in, and
applications of: basic mechanics and research methods, dynamics and vibration, solid mechanics, fluid mechanics and thermodynamics,
biomechanics and environmental mechanics, new materials and advanced materials, functional materials, materials processing technology,
welding and mechanical connections, fracture, etc. the work is thus a usefully up-to-date guide to these topics.
Since 1984 the EURO-C conference series (Split 1984, Zell am See 1990, Innsbruck 1994, Badgastein 1998, St Johann im Pongau 2003,
Mayrhofen 2006, Schladming 2010) has provided a forum for academic discussion of the latest theoretical, algorithmic and modelling
developments associated with computational simulations of concrete and concrete structure

The certification of the structural integrity of buildings, bridges, and mechanical components is one of the main goals of engineers.
For civil engineers especially, understanding the tools available for infrastructure analysis is an essential part of designing,
constructing, and maintaining safe and reliable structures. Fracture and Damage Mechanics for Structural Engineering of Frames:
State-of-the-Art Industrial Applications outlines the latest computational tools, models, and methodologies surrounding the analysis
of wall and frame load support and resilience. Emphasizing best practices in computational simulation for civil engineering
applications, this reference work is invaluable to postgraduate students, academicians, and engineers in the field.
This conference proceedings brings together the work of researchers and practising engineers concerned with computational
modelling of complex concrete, reinforced concrete and prestressed concrete structures in engineering practice. The subjects
considered include computational mechanics of concrete and other cementitious materials, including masonry. Advanced
discretisation methods and microstructural aspects within multi-field and multi-scale settings are discussed, as well as modelling
formulations and constitutive modelling frameworks and novel experimental programmes. The conference also considered the
need for reliable, high-quality analysis and design of concrete structures in regard to safety-critical structures, with a view to
adopting these in codes of practice or recommendations. The book is of special interest to researchers in computational
mechanics, and industry experts in complex nonlinear simulations of concrete structures.
The realms of aerospace and structural mechanics have been revolutionized due to a plethora of technological advances. These
two important sectors most notably have been impacted by the advancement of nanotechnology and have introduced potential
groundbreaking changes for lightweight, high strength, and improved electronic properties of nanomaterials. Nanotechnology in
Aerospace and Structural Mechanics aims to provide a collection of innovative research on the latest development of materials
and methods for designing smart and intelligent devices for use in the field of space research and structural mechanics. It provides
a thorough study of the fabrication and control of mechanical systems required for the successful application of nanotechnology in
aerospace and structural engineering. While highlighting topics including nanomaterial properties, aerospace electronics, and
polymer nanocomposites, this book is ideally designed for engineers, researchers, students, and academicians with interests in
the fields of civil engineering, mechanical engineering, aerospace engineering, and nanoscience.
Advances and Trends in Structural Engineering, Mechanics and Computation features over 300 papers classified into 21 sections,
which were presented at the Fourth International Conference on Structural Engineering, Mechanics and Computation (SEMC
2010, Cape Town, South Africa, 6-8 September 2010). The SEMC conferences have been held every 3 years in
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