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This open access book focuses on the development of methods, interoperable
and integrated ICT tools, and survey techniques for optimal management of the
building process. The construction sector is facing an increasing demand for
major innovations in terms of digital dematerialization and technologies such as
the Internet of Things, big data, advanced manufacturing, robotics, 3D printing,
blockchain technologies and artificial intelligence. The demand for simplification
and transparency in information management and for the rationalization and
optimization of very fragmented and splintered processes is a key driver for
digitization. The book describes the contribution of the ABC Department of the
Polytechnic University of Milan (Politecnico di Milano) to R&D activities regarding
methods and ICT tools for the interoperable management of the different phases
of the building process, including design, construction, and management.
Informative case studies complement the theoretical discussion. The book will be
of interest to all stakeholders in the building process - owners, designers,
constructors, and faculty managers - as well as the research sector.
This book examines the experimental and theoretical aspects of bifurcation
analysis as applied to geomechanics. Coverage includes basic continuum
mechanics for dry and fluid unfiltrated porous media, bifurcation and stability
analyses applied to layered geological media and granular materials, and
theories for generalized continua as applied to materials with microstructure and
in relation to strain localization phenomena.
There is a great deal of interest in extending nondestructive technologies beyond
the location and identification of cracks and voids. Specifically there is growing
interest in the application of nondestructive evaluation (NOEl to the measurement
of physical and mechanical properties of materials. The measurement of
materials properties is often referred to as materials characterization; thus
nondestructive techniques applied to characterization become nondestructive
characterization (NDCl. There are a number of meetings, proceedings and
journals focused upon nondestructive technologies and the detection and
identification of cracks and voids. However, the series of symposia, of which
these proceedings represent the fourth, are the only meetings uniquely focused
upon nondestructive characterization. Moreover, these symposia are especially
concerned with stimulating communication between the materials, mechanical
and manufacturing engineer and the NDE technology oriented engineer and
scientist. These symposia recognize that it is the welding of these areas of
expertise that is necessary for practical development and application of NDC
technology to measurements of components for in service life time and sensor
technology for intelligent processing of materials. These proceedings are from
the fourth international symposia and are edited by c.o. Ruud, J. F. Bussiere and
R.E. Green, Jr. . The dates, places, etc of the symposia held to date area as
follows: Symposia on Nondestructive Methods for TITLE: Material Property
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Determination DATES: April 6-8, 1983 PLACE: Hershey, PA, USA
CHAIRPERSONS: C.O. Ruud and R.E. Green, Jr.
Modern engineering practice requires advanced numerical modeling because,
among other things, it reduces the costs associated with prototyping or predicting
the occurrence of potentially dangerous situations during operation in certain
defined conditions. Thus far, different methods have been used to implement the
real structure into the numerical version. The most popular uses have been
variations of the finite element method (FEM). The aim of this Special Issue has
been to familiarize the reader with the latest applications of the FEM for the
modeling and analysis of diverse mechanical problems. Authors are encouraged
to provide a concise description of the specific application or a potential
application of the Special Issue.
Rubber-to-metal bonded systems are widely used in industry with long term
service, such as in high-speed trains and marine ships. These complex systems
are difficult to model and predict. Hence, a comprehensive book for simulation
methods in this specialized field is desirable.This book is intended for engineers
who work in industry on the simulation, design and applications of rubber antivibration systems. In addition, it can serve as a reference book for scientists.This
book is the Second Edition of the book entitled 'Numerical Prediction & Case
Validation for Rubber Anti-vibration System' (in both English and Chinese). The
newly added content contains predictions on idealized Mullins effect without data
fitting; creep/relaxation variations from temperature change, loading, hardness
and different component and dynamic interaction between solid rubber and fluid.
A smart civil structure integrates smart materials, sensors, actuators, signal
processors, communication networks, power sources, diagonal strategies, control
strategies, repair strategies, and life-cycle management strategies. It should
function optimally and safely in its environment and maintain structural integrity
during strong winds, severe earthquakes, and other extreme events. This book
extends from the fundamentals to the state-of-the-art. It covers the elements of
smart civil structures, their integration, and their functions. The elements consist
of smart materials, sensors, control devices, signal processors, and
communication networks. Integration refers to multi-scale modelling and model
updating, multi-type sensor placement, control theory, and collective placement
of control devices and sensors. And the functions include structural health
monitoring, structural vibration control, structural self-repairing, and structural
energy harvesting, with emphasis on their synthesis to form truly smart civil
structures. It suits civil engineering students, professionals, and researchers with
its blend of principles and practice.
This book describes how, given the global challenge of a shortage of natural resources in the
21st century, the recycling of waste concrete is one of the most important means of
implementing sustainable construction development strategies. Firstly, the book presents key
findings on the micro- and meso-structure of recycled aggregate concrete (RAC), while the
second part focuses on the mechanical properties of RAC: the strength, elastic modulus,
Poisson’s ratio, stress-strain curve, etc. The third part of the book explores research on the
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durability of RAC: carbonization, chloride penetration, shrinkage and creep. It then presents
key information on the mechanical behavior and seismic performance of RAC elements and
structures: beams, columns, slabs, beam-column joints, and frames. Lastly, the book puts
forward design guidelines for recycled aggregate concrete structures. Taken as a whole, the
research results – based on a series of investigations the author has condu cted on the
mechanical properties, durability and structural performance of recycled aggregate concrete
(RAC) over the past 10 years – demonstrate that, with proper design and construction, it is
safe and feasible to utilize RAC structures in civil engineering applications. The book will
greatly benefit researchers, postgraduates, and engineers in civil engineering with an interest
in this field.
The papers presented in High Temperature Structural Design, ESIS Publication 12, are the
reviewed and revised versions of the lectures presented at the eponymous Venice Conference.
This conference was deliberately tailored to include all industrial areas where high temperature
structural integrity problems are encountered, and an effort was made to cover several
different aspects of structural design, including material modelling and experience feedback,
and to achieve a cross-fertilization of ideas between different application areas. The twenty two
papers are grouped together under four headings, namely Design Practice, Stress and Strain
Analysis Methods, damage Evaluation, and, finally, In-Service Experience. Representing the
current state-of-the-art in high temperature structural design, this volume can be
wholeheartedly recommended, not only to engineering designers, but also to physicists and to
materials scientists concerned with the integrity of structures at high temperatures in all areas
of industry.
From the symposium (on title) held in Sparks, Nevada, April 1988. Twenty-two peer-reviewed
papers are divided into sections on models and experiments (monotonic loading), and fatigue
crack growth. Areas addressed include the differences in constraint for 2-D through-thickness
cracks and 3-D surface
This book comprises selected papers from the International Conference on Civil Engineering
Trends and Challenges for Sustainability (CTCS) 2019. The book presents latest research in
several areas of civil engineering such as construction and structural engineering, geotechnical
engineering, environmental engineering and sustainability, and geographical information
systems. With a special emphasis on sustainable development, the book covers case studies
and addresses key challenges in sustainability. The scope of the contents makes the book
useful for students, researchers, and professionals interested in sustainable practices in civil
engineering.
Finite element analysis has been widely applied in mechanical, civil, and biomedical designs.
This book aims to provide the readers comprehensive views of various material models with
practical examples, which would help readers understand various materials, and build
appropriate material models in the finite element analysis. This book is composed of four main
parts: 1) metals, 2) polymers, 3) soils, and 4) modern materials. Each part starts with the
structure and function of different materials and then follows the corresponding material
models such as BISO, MISO, Chaboche model in metals, Arruda-Boyce model, Mooney-Rivlin
model, Ogden model in polymers, Mohr-Coulomb model, Cam Clay model and Jointed Rock
model in geomechanics, composites and shape memory alloys in modern materials. The final
section presents some specific problems, such as metal forming process, combustion
chamber, Mullins effect of rubber tire, breast shape after breast surgery, viscoelasticity of liver
soft tissues, tunnel excavation, slope stability, orthodontic wire, and piezoelectric
microaccelerometer. All modeling files are provided in the appendixes of the book. This book
would be helpful for graduate students and researchers in the mechanical, civil, and biomedical
fields who conduct finite element analysis. The book provides all readers with comprehensive
understanding of modeling various materials.
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This book gives Abaqus users who make use of finite-element models in academic or
practitioner-based research the in-depth program knowledge that allows them to debug a
structural analysis model. The book provides many methods and guidelines for different
analysis types and modes, that will help readers to solve problems that can arise with Abaqus
if a structural model fails to converge to a solution. The use of Abaqus affords a general
checklist approach to debugging analysis models, which can also be applied to structural
analysis. The author uses step-by-step methods and detailed explanations of special features
in order to identify the solutions to a variety of problems with finite-element models. The book
promotes: • a diagnostic mode of thinking concerning error messages; • better material
definition and the writing of user material subroutines; • work with the Abaqus mesher and best
practice in doing so; • the writing of user element subroutines and contact features with
convergence issues; and • consideration of hardware and software issues and a Windows
HPC cluster solution. The methods and information provided facilitate job diagnostics and help
to obtain converged solutions for finite-element models regarding structural component
assemblies in static or dynamic analysis. The troubleshooting advice ensures that these
solutions are both high-quality and cost-effective according to practical experience. The book
offers an in-depth guide for students learning about Abaqus, as each problem and solution are
complemented by examples and straightforward explanations. It is also useful for academics
and structural engineers wishing to debug Abaqus models on the basis of error and warning
messages that arise during finite-element modelling processing.
Tubular Structures XVI contains the latest scientific and engineering developments in the field
of tubular steel structures, as presented at the 16th International Symposium on Tubular
Structures (ISTS16, Melbourne, Australia, 4-6 December 2017). The International Symposium
on Tubular Structures (ISTS) has a long-standing reputation for being the principal showcase
for manufactured tubing and the prime international forum for presentation and discussion of
research, developments and applications in this field. Various key and emerging subjects in the
field of hollow structural sections are covered, such as: special applications and case studies,
static and fatigue behaviour of connections/joints, concrete-filled and composite tubular
members and offshore structures, earthquake and dynamic resistance, specification and
standard developments, material properties and section forming, stainless and high-strength
steel structures, fire, impact and blast response. Research and development issues presented
in this topical book are applicable to buildings, bridges, offshore structures, cranes, trusses and
towers. Tubular Structures XVI is thus a pertinent reference source for architects, civil and
mechanical engineers, designers, steel fabricators and contractors, manufacturers of hollow
sections or related construction products, trade associations involved with tubing, owners or
developers of tubular structures, steel specification committees, academics and research
students all around the world.
NUMGE 2018 is the ninth in a series of conferences on Numerical Methods in Geotechnical
Engineering organized by the ERTC7 under the auspices of the International Society for Soil
Mechanics and Geotechnical Engineering (ISSMGE). The first conference was held in 1986 in
Stuttgart, Germany and the series continued every four years (1990 Santander, Spain; 1994
Manchester, United Kingdom; 1998 Udine, Italy; 2002 Paris, France; 2006 Graz, Austria; 2010
Trondheim, Norway; 2014 Delft, The Netherlands). The conference provides a forum for
exchange of ideas and discussion on topics related to numerical modelling in geotechnical
engineering. Both senior and young researchers, as well as scientists and engineers from
Europe and overseas, are invited to attend this conference to share and exchange their
knowledge and experiences.
Numerical Methods in Geotechnical Engineering contains 153 scientific papers presented at
the 7th European Conference on Numerical Methods in Geotechnical Engineering, NUMGE
2010, held at Norwegian University of Science and Technology (NTNU) in Trondheim, Norway,
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2 4 June 2010.The contributions cover topics from emerging research to engineering pra
This volume comprises select papers presented during the Indian Geotechnical Conference
2018. This volume discusses concepts of soil dynamics and studies related to earthquake
geotechnical engineering, slope stability, and landslides. The papers presented in this volume
analyze failures connected to geotechnical and geological origins to improve professional
practice, codes of analysis and design. This volume will prove useful to researchers and
practitioners alike.
The Technology Of Cad/Cam/Cim Deals With The Creation Of Information At Different Stages
From Design To Marketing And Integration Of Information And Its Effective Communication
Among The Various Activities Like Design, Product Data Management, Process Planning,
Production Planning And Control, Manufacturing, Inspection, Materials Handling Etc., Which
Are Individually Carried Out Through Computer Software. Seamless Transfer Of Information
From One Application To Another Is What Is Aimed At.This Book Gives A Detailed Account Of
The Various Technologies Which Form Computer Based Automation Of Manufacturing
Activities. The Issues Pertaining To Geometric Model Creation, Standardisation Ofgraphics
Data, Communication, Manufacturing Information Creation And Manufacturing Control Have
Been Adequately Dealt With. Principles Of Concurrent Engineering Have Been Explained And
Latest Software In The Various Application Areas Have Been Introduced.The Book Is Written
With Two Objectives To Serve As A Textbook For Students Studying Cad/Cam/Cim And As A
Reference Book For Professional Engineers.
Presenting original results from both theoretical and numerical viewpoints, this text offers a
detailed discussion of the variational approach to brittle fracture. This approach views crack
growth as the result of a competition between bulk and surface energy, treating crack evolution
from its initiation all the way to the failure of a sample. The authors model crack initiation, crack
path, and crack extension for arbitrary geometries and loads.
With its combination of practicality, readability, and rigor that is characteristic of any truly
authoritative reference and text, Fracture Mechanics: Fundamentals and Applications quickly
established itself as the most comprehensive guide to fracture mechanics available. It has
been adopted by more than 100 universities and embraced by thousands of professional
engineers worldwide. Now in its third edition, the book continues to raise the bar in both scope
and coverage. It encompasses theory and applications, linear and nonlinear fracture
mechanics, solid mechanics, and materials science with a unified, balanced, and in-depth
approach. Reflecting the many advances made in the decade since the previous edition came
about, this indispensable Third Edition now includes: A new chapter on environmental cracking
Expanded coverage of weight functions New material on toughness test methods New
problems at the end of the book New material on the failure assessment diagram (FAD)
method Expanded and updated coverage of crack closure and variable-amplitude fatigue
Updated solutions manual In addition to these enhancements, Fracture Mechanics:
Fundamentals and Applications, Third Edition also includes detailed mathematical derivations
in appendices at the end of applicable chapters; recent developments in laboratory testing,
application to structures, and computational methods; coverage of micromechanisms of
fracture; and more than 400 illustrations. This reference continues to be a necessity on the
desk of anyone involved with fracture mechanics.
Correctly understanding, designing and analyzing the foundations that support structures is
fundamental to their safety. This book by a range of academic, design and contracting world
experts provides a review of the state-of-the-art techniques for modelling foundations using
both linear and non linear numerical analysis. It applies to a range of infrastructure, civil
engineering and structural engineering projects and allows designers, engineers, architects,
researchers and clients to understand some of the advanced numerical techniques used in the
analysis and design of foundations. Topics include: Ground vibrations caused by trains PilePage 5/7
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group effects Bearing capacity of shallow foundations under static and seismic conditions
Bucket foundation technology for offshore oilfields Seismically induced liquefaction in earth
embankment foundations and in pile foundations Free vibrations of industrial chimneys and TV
towers with flexibility of the soil Settlements of high rise structures Seepage, stress fields and
dynamic responses in dams Site investigation
This volume contains the proceedings of the XIX International Colloquium on Mechanical
Fatigue of Metals, held at the Faculty of Engineering of the University of Porto, Portugal, 5-7
September 2018. This International Colloquium facilitated and encouraged the exchange of
knowledge and experiences among the different communities involved in both basic and
applied research in the field of the fatigue of metals, looking at the problem of fatigue exploring
analytical and numerical simulative approaches. Fatigue damage represents one of the most
important types of damage to which structural materials are subjected in normal industrial
services that can finally result in a sudden and unexpected abrupt fracture. Since metal alloys
are still today the most used materials in designing the majority of components and structures
able to carry the highest service loads, the study of the different aspects of metals fatigue
attracts permanent attention of scientists, engineers and designers.
This proceedings volume includes articles presented during the Advanced Research Workshop
on Soft Target Protection. The book presents important topics related to the protection of
vulnerable objects and spaces, called Soft Targets. The chapters published in this book are
thematically assigned to the blocks as follows: Theoretical aspect of soft target protection;
Blast resistance of soft targets; Counter terrorism; Technical and technological solutions for
soft target protection; Scheme and organizational measures; Blast protection and Forces for
soft target protection. In this book, the reader will find a wealth of information about the
theoretical background for designing protection of soft targets, as well as the specifics of
protecting objects in armed conflict areas. New methods and procedures applicable to the soft
target protection are described.
A comprehensive, state-of-the-art guide to pavement design and materials With innovations
ranging from the advent of SuperpaveTM, the data generated by the Long Term Pavement
Performance (LTPP) project, to the recent release of the Mechanistic-Empirical pavement
design guide developed under NCHRP Study 1-37A, the field of pavement engineering is
experiencing significant development. Pavement Design and Materials is a practical reference
for both students and practicing engineers that explores all the aspects of pavement
engineering, including materials, analysis, design, evaluation, and economic analysis.
Historically, numerous techniques have been applied by a multitude of jurisdictions dealing
with roadway pavements. This book focuses on the best-established, currently applicable
techniques available. Pavement Design and Materials offers complete coverage of: The
characterization of traffic input The characterization of pavement bases/subgrades and
aggregates Asphalt binder and asphalt concrete characterization Portland cement and
concrete characterization Analysis of flexible and rigid pavements Pavement evaluation
Environmental effects on pavements The design of flexible and rigid pavements Pavement
rehabilitation Economic analysis of alternative pavement designs The coverage is
accompanied by suggestions for software for implementing various analytical techniques
described in these chapters. These tools are easily accessible through the book’s companion
Web site, which is constantly updated to ensure that the reader finds the most up-to-date
software available.
Covers seismic design for typical bridge types and applies to non-critical and non-essential
bridges. Approved as an alternate to the seismic provisions in the AASHTO LRFD Bridge
Design Specifications. Differs from the current procedures in the LRFD Specifications in the
use of displacement-based design procedures, instead of the traditional force-based "RFactor" method. Includes detailed guidance and commentary on earthquake resisting elements
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and systems, global design strategies, demand modeling, capacity calculation, and liquefaction
effects. Capacity design procedures underpin the Guide Specifications' methodology; includes
prescriptive detailing for plastic hinging regions and design requirements for capacity
protection of those elements that should not experience damage.

Historical stone arch bridges are still a major part of the infrastructure in many
countries. Although this type of bridge has proven to be an efficient construction type, it
often poses the problem of insufficient numerical models of the load bearing behavior.
Therefore the book introduces methods to adapt life loads and introduces different
types of numerical models of the load resistance respectively. The book continues with
the introduction of specific damages and strengthening techniques. The book
particularly focuses on the probabilistic safety assessment of historical arch bridges, for
which often only limited material and structural data is available.
The book presents a collection of MATLAB-based chapters of various engineering
background. Instead of giving exhausting amount of technical details, authors were
rather advised to explain relations of their problems to actual MATLAB concepts. So,
whenever possible, download links to functioning MATLAB codes were added and a
potential reader can do own testing. Authors are typically scientists with interests in
modeling in MATLAB. Chapters include image and signal processing, mechanics and
dynamics, models and data identification in biology, fuzzy logic, discrete event systems
and data acquisition systems.
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