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Resilient Structures and Infrastructure - Ehsan Noroozinejad Farsangi
2019-05-03
This book discusses resilience in terms of structures’ and infrastructures’
responses to extreme loading conditions. These include static and
dynamic loads such as those generated by blasts, terrorist attacks,
seismic events, impact loadings, progressive collapse, floods and wind. In
the last decade, the concept of resilience and resilient-based structures
has increasingly gained in interest among engineers and scientists.
Resilience describes a given structure’s ability to withstand sudden
shocks. In other words, it can be measured by the magnitude of shock
that a system can tolerate. This book offers a valuable resource for the
development of new engineering practices, codes and regulations, public
policy, and investigation reports on resilience, and provides broad and
integrated coverage of the effects of dynamic loadings, and of the
modeling techniques used to compute the structural response to these
loadings.
Design Optimization of Active and Passive Structural Control Systems Lagaros, Nikos D. 2012-08-31
A typical engineering task during the development of any system is,
among others, to improve its performance in terms of cost and response.
Improvements can be achieved either by simply using design rules based
on the experience or in an automated way by using optimization methods
that lead to optimum designs. Design Optimization of Active and Passive
Structural Control Systems includes Earthquake Engineering and Tuned
Mass Damper research topics into a volume taking advantage of the
connecting link between them, which is optimization. This is a
publication addressing the design optimization of active and passive
control systems. This title is perfect for engineers, professionals,
professors, and students alike, providing cutting edge research and
applications.
International Aerospace Abstracts - 1999
Life Cycle Analysis and Assessment in Civil Engineering: Towards
an Integrated Vision - Robby Caspeele 2018-10-31
This volume contains the papers presented at IALCCE2018, the Sixth
International Symposium on Life-Cycle Civil Engineering (IALCCE2018),
held in Ghent, Belgium, October 28-31, 2018. It consists of a book of
extended abstracts and a USB device with full papers including the
Fazlur R. Khan lecture, 8 keynote lectures, and 390 technical papers
from all over the world. Contributions relate to design, inspection,
assessment, maintenance or optimization in the framework of life-cycle
analysis of civil engineering structures and infrastructure systems. Lifecycle aspects that are developed and discussed range from structural
safety and durability to sustainability, serviceability, robustness and
resilience. Applications relate to buildings, bridges and viaducts,
highways and runways, tunnels and underground structures, off-shore
and marine structures, dams and hydraulic structures, prefabricated
design, infrastructure systems, etc. During the IALCCE2018 conference
a particular focus is put on the cross-fertilization between different subareas of expertise and the development of an overall vision for life-cycle
analysis in civil engineering. The aim of the editors is to provide a
valuable source of cutting edge information for anyone interested in lifecycle analysis and assessment in civil engineering, including researchers,
practising engineers, consultants, contractors, decision makers and
representatives from local authorities.
Canadian Journal of Civil Engineering - 2005
Transactions of the American Society of Civil Engineers - American

Society of Civil Engineers 2006
Vols. 29-30 contain papers of the International Engineering Congress,
Chicago, 1893; v. 54, pts. A-F, papers of the International Engineering
Congress, St. Louis, 1904.
Life-Cycle of Structures Under Uncertainty - Dan M. Frangopol
2019-07-25
Life-cycle analysis is a systemic tool for efficient and effective service life
management of deteriorating structures. In the last few decades,
theoretical and practical approaches for life-cycle performance and cost
analysis have been developed extensively due to increased demand on
structural safety and service life extension. This book presents the stateof-the-art in life-cycle analysis and maintenance optimization for fatiguesensitive structures. Both theoretical background and practical
applications have been provided for academics, engineers and
researchers. Concepts and approaches of life-cycle performance and cost
analysis developed in recent decades are presented. The major topics
covered include (a) probabilistic concepts of life-cycle performance and
cost analysis, (b) inspection, monitoring and maintenance for fatigue
cracks, (c) estimation of fatigue crack detection, (d) optimum inspection
and monitoring planning, (e) multi-objective life-cycle optimization, and
(f) decision making in life-cycle analysis. Life-cycle optimization covered
in the book considers probability of fatigue crack detection, fatigue crack
damage detection time, maintenance times, probability of failure, service
life and total life-cycle cost. For the practical application and integration
of recently developed approaches for inspection and maintenance
planning, efficient and effective multi-objective optimization and decision
making are presented. This book will help engineers engaged in civil and
marine structures including students, researchers and practitioners with
reliable and cost-effective maintenance planning of fatigue-sensitive
structures, and to develop more advanced approaches and techniques in
the field of life-cycle maintenance optimization and safety of structures
under various aging and deteriorating conditions. Key Features: Provides
the state-of-the-art in life-cycle cost analysis and optimization for fatiguesensitive structures Provides a solid foundation of theoretical
backgrounds and practical applications both for academics and
practicing engineers and researchers Covers illustrative examples and
recent development for optimum service life management Deals with
various structures such as bridges and ships subjected to fatigue .
Pyomo – Optimization Modeling in Python - William E. Hart
2012-02-15
This book provides a complete and comprehensive reference/guide to
Pyomo (Python Optimization Modeling Objects) for both beginning and
advanced modelers, including students at the undergraduate and
graduate levels, academic researchers, and practitioners. The text
illustrates the breadth of the modeling and analysis capabilities that are
supported by the software and support of complex real-world
applications. Pyomo is an open source software package for formulating
and solving large-scale optimization and operations research problems.
The text begins with a tutorial on simple linear and integer programming
models. A detailed reference of Pyomo's modeling components is
illustrated with extensive examples, including a discussion of how to load
data from data sources like spreadsheets and databases. Chapters
describing advanced modeling capabilities for nonlinear and stochastic
optimization are also included. The Pyomo software provides familiar
modeling features within Python, a powerful dynamic programming
language that has a very clear, readable syntax and intuitive object
orientation. Pyomo includes Python classes for defining sparse sets,
parameters, and variables, which can be used to formulate algebraic
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expressions that define objectives and constraints. Moreover, Pyomo can
be used from a command-line interface and within Python's interactive
command environment, which makes it easy to create Pyomo models,
apply a variety of optimizers, and examine solutions. The software
supports a different modeling approach than commercial AML (Algebraic
Modeling Languages) tools, and is designed for flexibility, extensibility,
portability, and maintainability but also maintains the central ideas in
modern AMLs.
Temporary Structure Design - Christopher Souder 2014-11-10
A comprehensive guide to temporary structures in construction projects
Temporary Structure Design is the first book of its kind, presenting
students and professionals with authoritative coverage of the major
concepts in designing temporary construction structures. Beginning with
a review of statistics, it presents the core topics needed to fully
comprehend the design of temporary structures: strength of materials;
types of loads on temporary structures; scaffolding design; soil
properties and soil loading; soldier beam, lagging, and tiebacks; sheet
piling and strutting; pressure and forces on formwork and falsework;
concrete formwork design; falsework; bracing and guying; trestles and
equipment bridges; and the support of existing structures. Temporary
structures during construction include scaffolding, formwork, shoring,
ramps, platforms, earth-retaining structures, and other construction
structures that are not part of the permanent installation. These
structures are less regulated and monitored than most other parts of the
construction process, even though they are often supporting tons of steel
or concrete—and the safety of all workers on the site depends on these
structures to perform as designed. Unfortunately, most tragic failures
occur during construction and are usually the result of improperly
designed, constructed, and/or maintained temporary structures.
Temporary Structure Design fills an important need in the literature by
providing a trusted, comprehensive guide to designing temporary
construction structures. Serves as the first book to provide a designoriented approach to the design of temporary structures Includes
coverage of the various safety considerations inherent in temporary
structure design and construction Provides information on estimating
cost and schedules for these specialized structures Covers formwork and
falsework, as well as personnel protection, production support,
environmental protection, and foundational structures If you're a student
or a professional working in the field of construction or structural
engineering, Temporary Structure Design is a must-have resource you'll
turn to again and again.
Engineering - Unesco 2010-01-01
This report reviews engineering's importance to human, economic, social
and cultural development and in addressing the UN Millennium
Development Goals. Engineering tends to be viewed as a national issue,
but engineering knowledge, companies, conferences and journals, all
demonstrate that it is as international as science. The report reviews the
role of engineering in development, and covers issues including poverty
reduction, sustainable development, climate change mitigation and
adaptation. It presents the various fields of engineering around the world
and is intended to identify issues and challenges facing engineering,
promote better understanding of engineering and its role, and highlight
ways of making engineering more attractive to young people, especially
women.--Publisher's description.
Hydrosystems Engineering Reliability Assessment and Risk Analysis Yeou-Koung Tung 2006
This book provides treatments and quantifications of carious types of
uncertainty, which serve as essential information needed for the
reliability assessment and risk analysis of hydrosystems.
Quantification of Building Seismic Performance Factors - 2009
This report describes a recommended methodology for reliably
quantifying building system performance and response parameters for
use in seismic design. The recommended methodology (referred to
herein as the Methodology) provides a rational basis for establishing
global seismic performance factors (SPFs), including the response
modification coefficient (R factor), the system overstrength factor, and
deflection amplification factor (Cd), of new seismic-force-resisting
systems proposed for inclusion in model building codes. The purpose of
this Methodology is to provide a rational basis for determining building
seismic performance factors that, when properly implemented in the
seismic design process, will result in equivalent safety against collapse in
an earthquake, comparable to the inherent safety against collapse
intended by current seismic codes, for buildings with different seismicforce-resisting systems.
Reliability-Based Analysis and Design of Structures and

Infrastructure - Ehsan Noroozinejad Farsangi 2021-09-27
Increasing demand on improving the resiliency of modern structures and
infrastructure requires ever more critical and complex designs.
Therefore, the need for accurate and efficient approaches to assess
uncertainties in loads, geometry, material properties, manufacturing
processes, and operational environments has increased significantly.
Reliability-based techniques help develop more accurate initial guidance
for robust design and help to identify the sources of significant
uncertainty in structural systems. Reliability-Based Analysis and Design
of Structures and Infrastructure presents an overview of the methods of
classical reliability analysis and design most associated with structural
reliability. It also introduces more modern methods and advancements,
and emphasizes the most useful methods and techniques used in
reliability and risk studies, while elaborating their practical applications
and limitations rather than detailed derivations. Features: Provides a
practical and comprehensive overview of reliability and risk analysis and
design techniques. Introduces resilient and smart
structures/infrastructure that will lead to more reliable and sustainable
societies. Considers loss elimination, risk management and life-cycle
asset management as related to infrastructure projects. Introduces
probability theory, statistical methods, and reliability analysis methods.
Reliability-Based Analysis and Design of Structures and Infrastructure is
suitable for researchers and practicing engineers, as well as upper-level
students taking related courses in structural reliability analysis and
design.
Elements of Structural Optimization - Raphael T. Haftka 2013-03-14
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
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.
Climate Risk Informed Decision Analysis (CRIDA) - Mendoza, Guillermo
2018-12-31
Structural Seismic Design Optimization and Earthquake Engineering:
Formulations and Applications - Plevris, Vagelis 2012-05-31
Throughout the past few years, there has been extensive research done
on structural design in terms of optimization methods or problem
formulation. But, much of this attention has been on the linear elastic
structural behavior, under static loading condition. Such a focus has left
researchers scratching their heads as it has led to vulnerable structural
configurations. What researchers have left out of the equation is the
element of seismic loading. It is essential for researchers to take this into
account in order to develop earthquake resistant real-world structures.
Structural Seismic Design Optimization and Earthquake Engineering:
Formulations and Applications focuses on the research around
earthquake engineering, in particular, the field of implementation of
optimization algorithms in earthquake engineering problems. Topics
discussed within this book include, but are not limited to, simulation
issues for the accurate prediction of the seismic response of structures,
design optimization procedures, soft computing applications, and other
important advancements in seismic analysis and design where
optimization algorithms can be implemented. Readers will discover that
this book provides relevant theoretical frameworks in order to enhance
their learning on earthquake engineering as it deals with the latest
research findings and their practical implementations, as well as new
formulations and solutions.
Safety, Reliability, Risk and Life-Cycle Performance of Structures and
Infrastructures - George Deodatis 2014-02-10
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Safety, Reliability, Risk and Life-Cycle Performance of Structures and
Infrastructures contains the plenary lectures and papers presented at the
11th International Conference on STRUCTURAL SAFETY AND
RELIABILITY (ICOSSAR2013, New York, NY, USA, 16-20 June 2013), and
covers major aspects of safety, reliability, risk and life-cycle performance
of str
Structural Design Optimization Considering Uncertainties - Yannis
Tsompanakis 2008-02-07
Uncertainties play a dominant role in the design and optimization of
structures and infrastructures. In optimum design of structural systems
due to variations of the material, manufacturing variations, variations of
the external loads and modelling uncertainty, the parameters of a
structure, a structural system and its environment are not given, fixed
coefficients, but random variables with a certain probability distribution.
The increasing necessity to solve complex problems in Structural
Optimization, Structural Reliability and Probabilistic Mechanics, requires
the development of new ideas, innovative methods and numerical tools
for providing accurate numerical solutions in affordable computing
times. This book presents the latest findings on structural optimization
considering uncertainties. It contains selected contributions dealing with
the use of probabilistic methods for the optimal design of different types
of structures and various considerations of uncertainties. The first part is
focused on reliability-based design optimization and the second part on
robust design optimization. Comprising twenty-one, self-contained
chapters by prominent authors in the field, it forms a complete collection
of state-of-the-art theoretical advances and applications in the fields of
structural optimization, structural reliability, and probabilistic
computational mechanics. It is recommended to researchers, engineers,
and students in civil, mechanical, naval and aerospace engineering and
to professionals working on complicated costs-effective design problems.
Theory and Practice of Uncertain Programming - Baoding Liu 2008-12-28
Real-life decisions are usually made in the state of uncertainty such as
randomness and fuzziness. How do we model optimization problems in
uncertain environments? How do we solve these models? In order to
answer these questions, this book provides a self-contained,
comprehensive and up-to-date presentation of uncertain programming
theory, including numerous modeling ideas, hybrid intelligent
algorithms, and applications in system reliability design, project
scheduling problem, vehicle routing problem, facility location problem,
and machine scheduling problem. Researchers, practitioners and
students in operations research, management science, information
science, system science, and engineering will find this work a stimulating
and useful reference.
Topology Optimization - Martin Philip Bendsoe 2013-04-17
The topology optimization method solves the basic enginee- ring problem
of distributing a limited amount of material in a design space. The first
edition of this book has become the standard text on optimal design
which is concerned with the optimization of structural topology, shape
and material. This edition, has been substantially revised and updated to
reflect progress made in modelling and computational procedures. It also
encompasses a comprehensive and unified description of the state-of-theart of the so-called material distribution method, based on the use of
mathematical programming and finite elements. Applications treated
include not only structures but also materials and MEMS.
Maintenance, Monitoring, Safety, Risk and Resilience of Bridges and
Bridge Networks - Tulio Nogueira Bittencourt 2016-11-17
Maintenance, Monitoring, Safety, Risk and Resilience of Bridges and
Bridge Networks contains the lectures and papers presented at the
Eighth International Conference on Bridge Maintenance, Safety and
Management (IABMAS 2016), held in Foz do Iguaçu, Paraná, Brazil,
26-30 June, 2016. This volume consists of a book of extended abstracts
and a DVD containing the full papers of 369 contributions presented at
IABMAS 2016, including the T.Y. Lin Lecture, eight Keynote Lectures,
and 360 technical papers from 38 countries. The contributions deal with
the state-of-the-art as well as emerging concepts and innovative
applications related to all main aspects of bridge maintenance, safety,
management, resilience and sustainability. Major topics covered include:
advanced materials, ageing of bridges, assessment and evaluation,
bridge codes, bridge diagnostics, bridge management systems,
composites, damage identification, design for durability, deterioration
modeling, earthquake and accidental loadings, emerging technologies,
fatigue, field testing, financial planning, health monitoring, high
performance materials, inspection, life-cycle performance and cost, load
models, maintenance strategies, non-destructive testing, optimization
strategies, prediction of future traffic demands, rehabilitation, reliability

and risk management, repair, replacement, residual service life,
resilience, robustness, safety and serviceability, service life prediction,
strengthening, structural integrity, and sustainability. This volume
provides both an up-to-date overview of the field of bridge engineering as
well as significant contributions to the process of making more rational
decisions concerning bridge maintenance, safety, serviceability,
resilience, sustainability, monitoring, risk-based management, and lifecycle performance using traditional and emerging technologies for the
purpose of enhancing the welfare of society. It will serve as a valuable
reference to all involved with bridge structure and infrastructure
systems, including students, researchers and engineers from all areas of
bridge engineering.
Minimum Design Loads for Buildings and Other Structures American Society of Civil Engineers 2000
Computational Methods in Earthquake Engineering - Manolis
Papadrakakis 2013-05-30
This book provides an insight on advanced methods and concepts for the
design and analysis of structures against earthquake loading. This
second volume is a collection of 28 chapters written by leading experts in
the field of structural analysis and earthquake engineering. Emphasis is
given on current state-of-the-art methods and concepts in computing
methods and their application in engineering practice. The book content
is suitable for both practicing engineers and academics, covering a wide
variety of topics in an effort to assist the timely dissemination of research
findings for the mitigation of seismic risk. Due to the devastating
socioeconomic consequences of seismic events, the topic is of great
scientific interest and is expected to be of valuable help to scientists and
engineers. The chapters of this volume are extended versions of selected
papers presented at the COMPDYN 2011 conference, held in the island
of Corfu, Greece, under the auspices of the European Community on
Computational Methods in Applied Sciences (ECCOMAS).
Shape Optimization Problems - Hideyuki Azegami 2020-09-30
This book provides theories on non-parametric shape optimization
problems, systematically keeping in mind readers with an engineering
background. Non-parametric shape optimization problems are defined as
problems of finding the shapes of domains in which boundary value
problems of partial differential equations are defined. In these problems,
optimum shapes are obtained from an arbitrary form without any
geometrical parameters previously assigned. In particular, problems in
which the optimum shape is sought by making a hole in domain are
called topology optimization problems. Moreover, a problem in which the
optimum shape is obtained based on domain variation is referred to as a
shape optimization problem of domain variation type, or a shape
optimization problem in a limited sense. Software has been developed to
solve these problems, and it is being used to seek practical optimum
shapes. However, there are no books explaining such theories beginning
with their foundations. The structure of the book is shown in the Preface.
The theorems are built up using mathematical results. Therefore, a
mathematical style is introduced, consisting of definitions and theorems
to summarize the key points. This method of expression is advanced as
provable facts are clearly shown. If something to be investigated is
contained in the framework of mathematics, setting up a theory using
theorems prepared by great mathematicians is thought to be an
extremely effective approach. However, mathematics attempts to
heighten the level of abstraction in order to understand many things in a
unified fashion. This characteristic may baffle readers with an
engineering background. Hence in this book, an attempt has been made
to provide explanations in engineering terms, with examples from
mechanics, after accurately denoting the provable facts using definitions
and theorems.
Matrix Methods for Advanced Structural Analysis - Manolis Papadrakakis
2017-11-13
Matrix Methods for Advanced Structural Analysis covers in detail the
theoretical concepts related to rockbursts, and introduces the current
computational modeling techniques and laboratory tests available. The
second part is devoted to case studies in mining (coal and metal) and
tunneling environments worldwide. The third part covers the most recent
advances in measurement and monitoring. Special focus is given to the
interpretation of signals and reliability of systems. The following part
addresses warning and risk mitigation through the proposition of a single
risk assessment index and a comprehensive warning index to portray the
stress status of the rock and a successful case study. The final part of the
book discusses mitigation including best practices for distressing and
efficiently supporting rock. Provides a brief historical overview of
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methods of static analysis, programming principles and suggestions for
the rational use of computer programs Provides MATLAB® oriented
software for the analysis of beam-like structures Covers the principal
steps of the Direct Stiffness Method presented for plane trusses, plane
framed structures, space trusses and space framed structures
Proceedings of the ... ASME Design Engineering Technical Conferences 2005
Bridge Maintenance, Safety, Management and Life-Cycle
Optimization - Dan Frangopol 2010-07-07
Bridge Maintenance, Safety, Management and Life-Cycle Optimization
contains the lectures and papers presented at IABMAS 2010, the Fifth
International Conference of the International Association for Bridge
Maintenance and Safety (IABMAS), held in Philadelphia, Pennsylvania,
USA from July 11 through 15, 2010.All major aspects of bridge
maintenance, s
System Engineering Analysis, Design, and Development - Charles S.
Wasson 2015-11-16
Praise for the first edition: “This excellent text will be useful to
everysystem engineer (SE) regardless of the domain. It covers
ALLrelevant SE material and does so in a very clear, methodicalfashion.
The breadth and depth of the author's presentation ofSE principles and
practices is outstanding.” –Philip Allen This textbook presents a
comprehensive, step-by-step guide toSystem Engineering analysis,
design, and development via anintegrated set of concepts, principles,
practices, andmethodologies. The methods presented in this text apply to
any typeof human system -- small, medium, and large organizational
systemsand system development projects delivering engineered systems
orservices across multiple business sectors such as
medical,transportation, financial, educational, governmental, aerospace
anddefense, utilities, political, and charity, among others. Provides a
common focal point for “bridgingthe gap” between and unifying System
Users, System Acquirers,multi-discipline System Engineering, and
Project, Functional, andExecutive Management education, knowledge,
and decision-making fordeveloping systems, products, or services Each
chapter provides definitions of key terms,guiding principles, examples,
author’s notes, real-worldexamples, and exercises, which highlight and
reinforce key SE&Dconcepts and practices Addresses concepts employed
in Model-BasedSystems Engineering (MBSE), Model-Driven Design
(MDD), UnifiedModeling Language (UMLTM) / Systems Modeling
Language(SysMLTM), and Agile/Spiral/V-Model Development such
asuser needs, stories, and use cases analysis; specificationdevelopment;
system architecture development; User-Centric SystemDesign (UCSD);
interface definition & control; systemintegration & test; and Verification
& Validation(V&V) Highlights/introduces a new 21st Century
SystemsEngineering & Development (SE&D) paradigm that is easy
tounderstand and implement. Provides practices that are critical
stagingpoints for technical decision making such as Technical
StrategyDevelopment; Life Cycle requirements; Phases, Modes, &
States;SE Process; Requirements Derivation; System
ArchitectureDevelopment, User-Centric System Design (UCSD);
EngineeringStandards, Coordinate Systems, and Conventions; et al.
Thoroughly illustrated, with end-of-chapter exercises andnumerous case
studies and examples, Systems EngineeringAnalysis, Design, and
Development, Second Edition is a primarytextbook for multi-discipline,
engineering, system analysis, andproject management
undergraduate/graduate level students and avaluable reference for
professionals.
18th International Probabilistic Workshop - José C. Matos 2021-05-07
This volume presents the proceedings of the 18th International
Probabilistic Workshop (IPW), which was held in Guimarães, Portugal in
May 2021. Probabilistic methods are currently of crucial importance for
research and developments in the field of engineering, which face
challenges presented by new materials and technologies and rapidly
changing societal needs and values. Contemporary needs related to, for
example, performance-based design, service-life design, life-cycle
analysis, product optimization, assessment of existing structures and
structural robustness give rise to new developments as well as accurate
and practically applicable probabilistic and statistical engineering
methods to support these developments. These proceedings are a
valuable resource for anyone interested in contemporary developments
in the field of probabilistic engineering applications.
Uncertainties in energy markets and their consideration in energy
storage evaluation - Keles, Dogan 2014-05-22
This book successfully illustrates the modeling of electricity prices with

the help of stochastic processes. The relatively new phenomenon of
negative prices is also integrated into the models. The integration of
feed-in from wind power plants in energy models is also very innovative.
This approach helps to simulate electricity prices in order to take into
account the "merit-order effect of renewable energy". Finally, the models
are used for the techno-economic evaluation of energy storages.
Robust Optimization - Aharon Ben-Tal 2009-08-10
Robust optimization is still a relatively new approach to optimization
problems affected by uncertainty, but it has already proved so useful in
real applications that it is difficult to tackle such problems today without
considering this powerful methodology. Written by the principal
developers of robust optimization, and describing the main achievements
of a decade of research, this is the first book to provide a comprehensive
and up-to-date account of the subject. Robust optimization is designed to
meet some major challenges associated with uncertainty-affected
optimization problems: to operate under lack of full information on the
nature of uncertainty; to model the problem in a form that can be solved
efficiently; and to provide guarantees about the performance of the
solution. The book starts with a relatively simple treatment of uncertain
linear programming, proceeding with a deep analysis of the
interconnections between the construction of appropriate uncertainty
sets and the classical chance constraints (probabilistic) approach. It then
develops the robust optimization theory for uncertain conic quadratic
and semidefinite optimization problems and dynamic (multistage)
problems. The theory is supported by numerous examples and
computational illustrations. An essential book for anyone working on
optimization and decision making under uncertainty, Robust
Optimization also makes an ideal graduate textbook on the subject.
Handbook of Research on Predictive Modeling and Optimization Methods
in Science and Engineering - Kim, Dookie 2018-06-15
The disciplines of science and engineering rely heavily on the forecasting
of prospective constraints for concepts that have not yet been proven to
exist, especially in areas such as artificial intelligence. Obtaining quality
solutions to the problems presented becomes increasingly difficult due to
the number of steps required to sift through the possible solutions, and
the ability to solve such problems relies on the recognition of patterns
and the categorization of data into specific sets. Predictive modeling and
optimization methods allow unknown events to be categorized based on
statistics and classifiers input by researchers. The Handbook of Research
on Predictive Modeling and Optimization Methods in Science and
Engineering is a critical reference source that provides comprehensive
information on the use of optimization techniques and predictive models
to solve real-life engineering and science problems. Through discussions
on techniques such as robust design optimization, water level prediction,
and the prediction of human actions, this publication identifies solutions
to developing problems and new solutions for existing problems, making
this publication a valuable resource for engineers, researchers, graduate
students, and other professionals.
Life-cycle Cost Analysis and Design of Civil Infrastructure Systems - Dan
M. Frangopol 2001-01-01
Featuring sixteen technical papers and two keynote addresses presented
at the August 2000 conference in Honolulu, this book covers a range of
studies on life-cycle cost analysis, design, maintenance, and management
of civil infrastructure systems. Topics include conceptual design of
structural syste
Structures and Infrastructure Systems - Dan M. Frangopol
2019-12-18
Our knowledge to model, design, analyse, maintain, manage and predict
the life-cycle performance of infrastructure systems is continually
growing. However, the complexity of these systems continues to increase
and an integrated approach is necessary to understand the effect of
technological, environmental, economic, social, and political interactions
on the life-cycle performance of engineering infrastructure. In order to
accomplish this, methods have to be developed to systematically analyse
structure and infrastructure systems, and models have to be formulated
for evaluating and comparing the risks and benefits associated with
various alternatives. Civil engineers must maximize the life-cycle benefits
of these systems to serve the needs of our society by selecting the best
balance of the safety, economy, resilience and sustainability
requirements despite imperfect information and knowledge. Within the
context of this book, the necessary concepts are introduced and
illustrated with applications to civil and marine structures. This book is
intended for an audience of researchers and practitioners world‐wide
with a background in civil and marine engineering, as well as people
working in infrastructure maintenance, management, cost and
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optimization analysis. The chapters originally published as articles in
Structure and Infrastructure Engineering.
Advances in Structural Optimization - Dan M. Frangopol 1997
This collection contains 20 papers highlighting improvements to the
design and performance of structures presented at the First US-Japan
Joint Seminar on Structural Optimization at Structures Congress XIV,
held in Chicago, Illinois, April 13, 1996.
Performance-Based Seismic Design of Concrete Structures and
Infrastructures - Plevris, Vagelis 2017-02-14
Solid design and craftsmanship are a necessity for structures and
infrastructures that must stand up to natural disasters on a regular basis.
Continuous research developments in the engineering field are
imperative for sustaining buildings against the threat of earthquakes and
other natural disasters. Performance-Based Seismic Design of Concrete
Structures and Infrastructures is an informative reference source on all
the latest trends and emerging data associated with structural design.
Highlighting key topics such as seismic assessments, shear wall
structures, and infrastructure resilience, this is an ideal resource for all
academicians, students, professionals, and researchers that are seeking
new knowledge on the best methods and techniques for designing solid
structural designs.
Proceedings of the Institution of Civil Engineers - 2008
Proceedings of the ASME Design Engineering Technical
Conferences and Computers and Information in Engineering
Conference - 2005 - Design Engineering Technical Conferences 2005
Recent Advances in Structural Engineering, Volume 1 - A. Rama
Mohan Rao 2018-08-01
This book is a collection of select papers presented at the Tenth
Structural Engineering Convention 2016 (SEC-2016). It comprises
plenary, invited, and contributory papers covering numerous applications
from a wide spectrum of areas related to structural engineering. It
presents contributions by academics, researchers, and practicing
structural engineers addressing analysis and design of concrete and steel
structures, computational structural mechanics, new building materials
for sustainable construction, mitigation of structures against natural
hazards, structural health monitoring, wind and earthquake engineering,
vibration control and smart structures, condition assessment and

performance evaluation, repair, rehabilitation and retrofit of structures.
Also covering advances in construction techniques/ practices, behavior of
structures under blast/impact loading, fatigue and fracture, composite
materials and structures, and structures for non-conventional energy
(wind and solar), it will serve as a valuable resource for researchers,
students and practicing engineers alike.
Engineering Design via Surrogate Modelling - Alexander Forrester
2008-09-15
Surrogate models expedite the search for promising designs by standing
in for expensive design evaluations or simulations. They provide a global
model of some metric of a design (such as weight, aerodynamic drag,
cost, etc.), which can then be optimized efficiently. Engineering Design
via Surrogate Modelling is a self-contained guide to surrogate models
and their use in engineering design. The fundamentals of building,
selecting, validating, searching and refining a surrogate are presented in
a manner accessible to novices in the field. Figures are used liberally to
explain the key concepts and clearly show the differences between the
various techniques, as well as to emphasize the intuitive nature of the
conceptual and mathematical reasoning behind them. More advanced
and recent concepts are each presented in stand-alone chapters,
allowing the reader to concentrate on material pertinent to their current
design problem, and concepts are clearly demonstrated using simple
design problems. This collection of advanced concepts (visualization,
constraint handling, coping with noisy data, gradient-enhanced
modelling, multi-fidelity analysis and multiple objectives) represents an
invaluable reference manual for engineers and researchers active in the
area. Engineering Design via Surrogate Modelling is complemented by a
suite of Matlab codes, allowing the reader to apply all the techniques
presented to their own design problems. By applying statistical
modelling to engineering design, this book bridges the wide gap between
the engineering and statistics communities. It will appeal to
postgraduates and researchers across the academic engineering design
community as well as practising design engineers. Provides an inclusive
and practical guide to using surrogates in engineering design. Presents
the fundamentals of building, selecting, validating, searching and
refining a surrogate model. Guides the reader through the practical
implementation of a surrogate-based design process using a set of case
studies from real engineering design challenges. Accompanied by a
companion website featuring Matlab software at
http://www.wiley.com/go/forrester
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