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The field of multiple criteria decision analysis (MCDA), also
termed multiple criteria decision aid, or multiple criteria
decision making (MCDM), has developed rapidly over the
past quarter century and in the process a number of divergent
schools of thought have emerged. This can make it difficult
for a new entrant into the field to develop a comprehensive
appreciation of the range of tools and approaches which are
available to assist decision makers in dealing with the everpresent difficulties of seeking compromise or consensus
between conflicting inter ests and goals, i.e. the "multiple
criteria". The diversity of philosophies and models makes it
equally difficult for potential users of MCDA, i.e. management
scientists and/or decision makers facing problems involving
conflicting goals, to gain a clear understanding of which
methodologies are appropriate to their particular context. Our
intention in writing this book has been to provide a compre
hensive yet widely accessible overview of the main streams
of thought within MCDA. We aim to provide readers with
sufficient awareness of the underlying philosophies and
theories, understanding of the practi cal details of the
methods, and insight into practice to enable them to
implement any of the approaches in an informed manner. As
the title of the book indicates, our emphasis is on developing
an integrated view of MCDA, which we perceive to
incorporate both integration of differ ent schools of thought
within MCDA, and integration of MCDA with broader
management theory, science and practice.
From driverless cars to vehicular networks, recent
technological advances are being employed to increase road
safety and improve driver satisfaction. As with any newly
developed technology, researchers must take care to address
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all concerns, limitations, and dangers before widespread
public adoption. Intelligent Transportation and Planning:
Breakthroughs in Research and Practice is an innovative
reference source for the latest academic material on the
applications, management, and planning of intelligent
transportation systems. Highlighting a range of topics, such
as automatic control, infrastructure systems, and system
architecture, this publication is ideally designed for engineers,
academics, professionals, and practitioners actively involved
in the transportation planning sector.
Handbook on High-Speed Rail and Quality of Life outlines
global experiences of high-speed rail development, including
its construction, impacts, and planning, with a special focus
on countries that are planning implementation in the coming
decade. High-speed rail infrastructure can bring considerable
socioeconomic benefits that cannot be captured through
econometric modeling alone. Thus, analysis of the true
impacts requires a scalar as well as a temporal lens. The
studies in this handbook discuss transport infrastructure
projects of varying geographic scale and describe the
underlying complexities of developing an infrastructure
system while focusing on the aspects that can enhance
quality of life. The cases, concepts, and ideas presented in
this handbook were discussed and refined during a
conference and seminar series held at the Asian
Development Bank Institute in Tokyo and special sessions on
transport and quality of life at the 15th World Conference on
Transport Research at the Indian Institute of Technology
Bombay in Mumbai. The special sessions were jointly
organized by the Asian Development Bank Institute and
World Conference on Transport Research Society Special
Interest Group A4, "High-Speed Rail: Policy, Investment, and
Impacts". The conference and special sessions highlighted
critical issues and delivered key messages on the broad
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research on high-speed rail and quality of life.
The book deals matters of K-K Line, including: (a) Survey by
S.E.Railway from 1956-60, Construction by D.B.K. Railway
from 1960-68, and Operation & Maintenance by S.E.Railway
from 1968-82. (b) Mining and loading of Iron Ore at Kirandul
and Bacheli, Handling by Visakhapatnam Port Trust in
loading into Ships at the Outer Harbor. (c) Provision of Track
Structure of 90R, 52kg and 60 kg rails in stages on 8 curves
& steep gradients of 1 in 60 and 1 in 80 covering 46 Tunnels
and 14 Cut & Covers. (d) Problems of Wagons &
Locomotives, and design considerations for use of heavier
contact and catenary wires for Railway Electrification in
continuous raising gradient Dantewara-Silakhjhori section. (e)
Important events occurred in Waltair Division from 1976-81,
such as mega block for working of 8 material trains for lifting
released Permanent Way materials; opening of K-K Line for
Passenger Traffic. Emergency working on Waltair Division
due sudden floods in Vamsadhara river near Srikakulam
blocking both Main Lines and R-V line for 18 days; inaugural
function for a new railway line connecting Koraput to
Rayagada by Chief Minister of Odissa; instances of cyclonic
damages and consequent blocking of Boddavara-Shimiliguda
section for traffic for 30 days and more; and restoration
operations carried out in 1983, 1990 and 2014 by CAOR
(Construction), E. C. Railway, Waltair. Further, it recounts
Author's experiences elsewhere in CPWD, S.E.Railway,
IRCON, RITES and Private Companies.
The Tunnel Engineering Handbook, Second Edition provides,
in a single convenient volume, comprehensive coverage of
the state of the art in the design, construction, and
rehabilitation of tunnels. It brings together essential
information on all the principal classifications of tunnels,
including soft ground, hard rock, immersed tube and cut-andcover, with comparisons of their relative advantages and
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suitability. The broad coverage found in the Tunnel
Engineering Handbook enables engineers to address such
critical questions as how tunnels are planned and laid out,
how the design of tunnels depends on site and ground
conditions, and which types of tunnels and construction
methods are best suited to different conditions. Written by the
leading engineers in the fields, this second edition features
major revisions from the first, including: * Complete updating
of all chapters from the first edition * Seven completely new
chapters covering tunnel stabilization and lining, difficult
ground, deep shafts, water conveyance tunnels, small
diameter tunnels, fire life safety, tunnel rehabilitation and
tunnel construction contracting *New coverage of the modern
philosophy and techniques of tunnel design and tunnel
construction contracting The comprehensive coverage of the
Tunnel Engineering Handbook makes it an essential resource
for all practicing engineers engaged in the design of tunnels
and underground construction. In addition, the book contains
a wealth of information that government administrators and
planners and transportation officials will use in the planning
and management of tunnels.
This book covers the entire gamut of bridge engineering
investigation, design, construction and maintenance of
bridges. The coverage is not dealt with isolation, but
discussed in relation to basic approaches to design of
bridges, supported by numerous case studies. Further, the
book includes design details of superstructures and
foundations.Bridge Engineering has been thoroughly revised
to reflect the changes in technology that have occurred in the
past. It includes new chapters on grade separators and river
training works, with special reference to revised design
standards. The book has been specifically designed to suit
the requirements of design and practising engineers as well
as students in India.
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This new revised Third Edition of Airport
Engineering, the basic classroom text for airport
planning and design, shows professionals and
students such key essentials as: * The structure and
organization of air transport * Forecasting of air
transport demand, using both traditional and new
methods * Airport systems planning * Airport master
planning * Air traffic control, lighting, and signing *
Airport capacity and configuration * Passenger
terminal * Air cargo facilities * Airport access *
Designing for safety * Environmental impact of
airports Reflecting the latest FAA, ICAO, and IATA
recommendations and guidelines, and mirroring the
changing climate of air travel in the 1990s, Airport
Engineering, Third Edition is the single most
informative guide to mastering the state of the art in
airport engineering and design. And also by the
same authors. Transportation Engineering Planning
and Design Third Edition Paul H. Wright and Norman
Ashford This book gives a balanced treatment of all
modes of transportation--highways, railways and
guideways, pipelines, airports, and ports and
harbors. Transportation Engineering, Third Edition is
divided into six parts: * Part 1--Introduces the
transportation system of the United States * Part
2--Deals with the operation and control of the
vehicles that use the physical transport systems *
Part 3--Examines transportation planning * Part
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4--Explains the design of land transportation facilities
* Part 5--Describes the planning procedures and
design criteria for air transportation facilities * Part
6--Covers water transportation facilities Complete
with an excellent list of references at the end of each
chapter for readers who waist to study a
transportation problem in greater detail,
Transportation Engineering, Third Edition is the
definitive textbook for students taking undergraduate
transportation courses in civil engineering and city
planning. 1989 (0 471-83874-8) 784 pp.
Railway Track Engineering presents conventional
methods of track construction, maintenance and
monitoring, along with modern sophisticated track
machines. It also comprehensively covers design
details and specifications of important track
componentsChanges in the revised edition
include:Explanation of the hitherto little understood
phenomenon of rolling contact fatigue in rails and
practical steps to deal with it. New technology of
alumino-thermic rail welding. New guidelines for
ultrasonic rail flaw detection. Ballastless track for
metros, mainlines and washable aprons. Track
standards for ultra high-speed lines in India. Track
structure for Dedicated Freight Corridors.
Technology of fully mechanized track construction
with the deployment of simple track laying equipment
to highly sophisticated track-laying trains.Richly
illustrated with photographs and line drawings, this
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book will be useful to professionals and students.
This detailed introduction to transportation
engineering is designed to serve as a
comprehensive text for under-graduate as well as
first-year master's students in civil engineering. In
order to keep the treatment focused, the emphasis is
on roadways (highways) based transportation
systems, from the perspective of Indian conditions.
eMaintenance: Essential Electronic Tools for
Efficiency enables the reader to improve efficiency of
operations, maintenance staff, infrastructure
managers and system integrators, by accessing a
real time computerized system from data to decision.
In recent years, the exciting possibilities of
eMaintenance have become increasingly recognized
as a source of productivity improvement in industry.
The seamless linking of systems and equipment to
control centres for real time reconfiguring is
improving efficiency, reliability, and sustainability in a
variety of settings. The book provides an introduction
to collecting and processing data from machinery,
explains the methods of overcoming the challenges
of data collection and processing, and presents tools
for data driven condition monitoring and decision
making. This is a groundbreaking handbook for
those interested in the possibilities of running a plant
as a smart asset. Provides an introduction to
collecting and processing data from machinery
Explains how to use sensor-based tools to increase
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efficiency of diagnosis, prognosis, and decisionmaking in maintenance Describes methods for
overcoming the challenges of data collection and
processing
This text-book concisely formulates the basic
principles of the subject matter in simple language
presented in two sections. The Section I - Harbour
and Dock Engineering, is well-divided in twelve
chapters including chapter on 'Planning and Layout
of Ports'. Also the approach of the write-up has been
changed according to the form of facilities and
requirements of Harbours and Ports. The Section II Tunnel Engineering, is also well-divided in twelve
chapters including newly developed methods like
New Austrian Tunnelling Method (NATM), Shield
methods and chapters on 'Stages in Tunnel
Construction', 'Tunnelling in Water Bearing Soils' and
also 'Health Protection in Tunnels' have been
incorporated.
The book aims at presenting the topics of Bridge
Engineering expressed in simple and lucid language.
The presentation is comprehensive and methodical
as well as interesting and easy to follow.
The Handbook of RAMS in Railway Systems: Theory
and Practice addresses the complexity in today's
railway systems, which use computers and
electromechanical components to increase efficiency
while ensuring a high level of safety. RAM
(Reliability, Availability, Maintainability) addresses
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the specifications and standards that manufacturers
and operators have to meet. Modeling,
implementation, and assessment of RAM and safety
requires the integration of railway engineering
systems; mathematical and statistical methods;
standards compliance; and financial/economic
factors. This Handbook brings together a group of
experts to present RAM and safety in a modern,
comprehensive manner.
This book is designed for course on Basic Civil and
Mechanical Engineering. The book closely follows
the undergraduate engineering syllabus. The text
has been infused with several short answer
questions, fill in the blanks and true or false
statements which will provide competitive edge to
students and prove instrumental in preparation of
competitive and university examinations.
This textbook covers the very wide spectrum of all
aspects of railway engineering for all engineering
disciplines, in a 'broad brush' way giving a good
overall knowledge of what is involved in planning,
designing, constructing and maintaining a railway. It
covers all types of railway systems including light rail
and metro as well as main line. The first edition has
proved very popular both with students new to
railways and with practicing engineers who need to
work in this newly expanding area.In the second
edition, the illustrations have been improved and
brought up to date, particularly with the introduction
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of 30 colour pages which include many newly taken
photographs. The text has been reviewed for present
day accuracy and, where necessary, has been
modified or expanded to include reference to recent
trends or developments. New topics include
automatic train control, level crossings, dot matrix
indicators, measures for the mobility impaired,
reinforced earth structures, air conditioning, etc.
Recent railway experience, both technical and
political, has also been reflected in the commentary.
First published in 1979, Airport Engineering by
Ashford and Wright, has become a classic textbook
in the education of airport engineers and
transportation planners. Over the past twenty years,
construction of new airports in the US has waned as
construction abroad boomed. This new edition of
Airport Engineering will respond to this shift in the
growth of airports globally, with a focus on the role of
the International Civil Aviation Organization (ICAO),
while still providing the best practices and tested
fundamentals that have made the book successful
for over 30 years.
Authoritative, Up-to-Date Coverage of Airport
Planning and Design Fully updated to reflect the
significant changes that have occurred in the
aviation industry, the new edition of this classic text
offers definitive guidance on every aspect of
planning, design, engineering, and renovating
airports and terminals. Planning and Design of
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Airports, Fifth Edition, includes complete coverage of
the latest aircraft and air traffic management
technologies, passenger processing technologies,
computer-based analytical and design models, new
guidelines for estimating required runway lengths
and pavement thicknesses, current Federal Aviation
Administration (FAA) and International Civil Aviation
Organization (ICAO) standards, and more. Widely
recognized as the field's standard text, this timetested, expertly written reference is the best and
most trusted source of information on current
practice, techniques, and innovations in airport
planning and design. COVERAGE INCLUDES:
Designing facilities to accommodate a wide variety of
aircraft Air traffic management Airport planning
studies Forecasting for future demands on airport
system components Geometric design of the airfield
Structural design of airport pavements Airport
lighting, marking, and signage Planning and design
of the terminal area Airport security planning Airport
airside capacity and delay Finance strategies,
including grants, bonds, and private investment
Environmental planning Heliports
This well-known text-book now in its Nineteenth
Edition, provides an up-to-date account of the basic
principles on various functions and working of
Railways. Its excellent material fills a significant void
in the literature of Railway Engineering.
that about 100 journals are required to yield fifty In
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1957, the Thermophysical Properties Research
Center (TPRC) of Purdue University, under the
percent. But that other fifty percent! It is scattered
leadership of its founder, Professor Y. S. Touloukian,
through more than 3500 journals and other docu
began to develop a coordinated experimental,
ments, often items not readily identifiable or ob
theoretical, and literature review program covering
tainable. Over 75,000 references are now in the files.
a set of properties of great importance to science
and technology. Over the years, this program has
grown Thus, the man who wants to use existing
data, steadily, producing bibliographies, data
compila rather than make new measurements
himself, faces tions and recommendations,
experimental measure a long and costly task if he
wants to assure himself ments, and other output.
The series of volumes for that he has found all the
relevant results. More often which these remarks
constitute a foreword is one of than not, a search for
data stops after one or two these many important
products. These volumes are a results are found-or
after the searcher decides he monumental
accomplishment in themselves, re has spent enough
time looking. Now with the quiring for their
production the combined knowledge appearance of
these volumes, the scientist or engineer who needs
these kinds of data can consider himself and skills of
dozens of dedicated specialists. The Thermophysical
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Properties Research Center de very fortunate.
This book presents the current trends, technologies,
and challenges in Big Data in the diversified field of
engineering and sciences. It covers the applications
of Big Data ranging from conventional fields of
mechanical engineering, civil engineering to
electronics, electrical, and computer science to
areas in pharmaceutical and biological sciences.
This book consists of contributions from various
authors from all sectors of academia and industries,
demonstrating the imperative application of Big Data
for the decision-making process in sectors where the
volume, variety, and velocity of information keep
increasing. The book is a useful reference for
graduate students, researchers and scientists
interested in exploring the potential of Big Data in the
application of engineering areas.
This book is an interesting collection of essays on the
Railways in Colonial South Asia. The book introduces the key
concepts which have now entered the study of railway history,
e.g. economy, ecology, culture, health and crime through the
various essays. The well researched essays include those on
the Imperial Railways in nineteenth century South Asia,
Pakistan Railway, Impact of railway expansion on the
Himalayan forests, development of the Sri Lankan Railways,
a study of the European employees of the BB & CI Railways,
problems of Indian Railway up to c. ad 1900, railways in
Gujarati literature and tradition, mapping the Gaikwad Baroda
State Railway on the colonial rail network, coming of railways
in Bihar, expansion of railway to colonial Orissa, etc. This
book will be of immense value to those researching on
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various dimensions of railway transport in colonial South Asia.
It can also be read by the more perceptive general reader
exploring books on railways. Please note: Taylor & Francis
does not sell or distribute the Hardback in India, Pakistan,
Nepal, Bhutan, Bangladesh and Sri Lanka.
The only thing that life has taught me is to never give up,
howsoever odd the circumstances may be. Every time that a
difficulty pops up, I realize that there will be a solution too and
have to keep myself motivated.
Railway Engineering has been specially designed for
undergraduate students of civil engineering. From
fundamental topics to modern technological developments,
the book covers all aspects of the railways including various
modernization plans covering tracks, locomotives, and rolling
stock. Important statistical data about the Indian Railways
and other useful information have also been incorporated to
make the coverage comprehensive. A number of illustrative
examples supplement text to aid easy understanding of
design methods discussed. The book should also serve the
need of students of polytechnics and those appearing of the
AMIE examination and would also be a ready reference for
railway professionals.
Railway Engineering
It is with great pleasure that we welcome you to the inaugural
World Congress on Engineering Asset Management
(WCEAM) being held at the Conrad Jupiters Hotel on the
Gold Coast from July 11 to 14, 2006. More than 170 authors
from 28 countries have contributed over 160 papers to be
presented over the first three days of the conference. Day
four will be host to a series of workshops devoted to the
practice of various aspects of Engineering Asset
Management. WCEAM is a new annual global forum on the
various multidisciplinary aspects of Engineering Asset
Management. It deals with the presentation and publication of
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outputs of research and development activities as well as the
application of knowledge in the practical aspects of: strategic
asset management risk management in asset management
design and life-cycle integrity of physical assets asset
performance and level of service models financial analysis
methods for physical assets reliability modelling and
prognostics information systems and knowledge management
asset data management, warehousing and mining condition
monitoring and intelligent maintenance intelligent sensors and
devices regulations and standards in asset management
human dimensions in integrated asset management
education and training in asset management and
performance management in asset management. We have
attracted academics, practitioners and scientists from around
the world to share their knowledge in this important emerging
transdiscipline that impacts on almost every aspect of daily
life.
Vols. for 19 - include the directory issue of the American
Railway Engineering Association.
'Transport Planning and Traffic Engineering' is a
comprehensive textbook on the relevant principles and
practice. It includes sections on transport policy and planning,
traffic surveys and accident investigation, road design for
capacity and safety, and traffic management. Clearly written
and illustrated, the book is ideal reading for students of t
Social media has become an integral part of society as social
networking has become a main form of communication and
human interaction. To stay relevant, businesses have
adopted social media tactics to interact with consumers,
conduct business, and remain competitive. Social
technologies have reached a vital point in the business world,
being essential in strategic decision-making processes,
building relationships with consumers, marketing and
branding efforts, and other important areas. While social
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media continues to gain importance in modern society, it is
essential to determine how it functions in contemporary
business. The Research Anthology on Strategies for Using
Social Media as a Service and Tool in Business provides
updated information on how businesses are strategically
using social media and explores the role of social media in
keeping businesses competitive in the global economy. The
chapters will discuss how social tools work, what services
businesses are utilizing, both the benefits and challenges to
how social media is changing the modern business
atmosphere, and more. This book is essential for
researchers, instructors, social media managers, business
managers, students, executives, practitioners, industry
professionals, social media analysts, and all audiences
interested in how social media is being used in modern
businesses as both a service and integral tool.
Reports for includes the distribution return of gazetted
establishments of miscellaneous offices and other railways.
This volume presents a selection of chapters covering a wide
range of tunneling engineering topics. The scope was to
present reviews of established methods and new approaches
in construction practice and in digital technology tools like
building information modeling. The book is divided in four
sections dealing with geological aspects of tunneling, analysis
and design, new challenges in tunnel construction, and
tunneling in the digital era. Topics from site investigation and
rock mass failure mechanisms, analysis and design
approaches, and innovations in tunnel construction through
digital tools are covered in 10 chapters. The references
provided will be useful for further reading.
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