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As the outcome of the seventh international congress, the papers in this volume cover a wide range of
topics related to the main theme of the conference, titled “Current Debates in Social Sciences”, and
basically focuses Sustainability in Architecture, Urban Design and Environmental Studies. In this
context, the articles in the book draw attention to the different aspects and scales about design and
planning processes including architecture, urban design and environment studies. We believe that these
studies would contribute to the development of debates in social sciences and encourage
interdisciplinary approaches. Over the time, Intelligent Transport System (ITS) has become important
for any country not only for traffic congestion management, but also for modern infrastructure and
safety. Since there is a dearth of literature on this subject, this book attempts to fill the gap and
provides a holistic work on ITS encompassing theory, examples and case studies on various facets in
both road and railway sectors. The basic principles of various technologies used for ITS have been
explained in such a manner that students from non-technical background can also comprehend them



with ease. It also discusses the emerging technologies such as autonomous vehicles, electric vehicles,
cooperative vehicle highway system, automated highway systems, 5G mobile technology, etc.
Considering the need of huge funds required for ITS implementation, the text provides various funding
options available. Conclusively, it is a unique book that contains all aspects of ITS which a student of
engineering is expected to know. The book is intended as a text for postgraduate students of
transportation engineering and as a reference book for professionals such as transport planners, town
planners, traffic engineers, transit operators and consultants. Key Features, • ITS architecture with a
number of case studies based on real-life situation • Concept of smart city, importance of advanced
transport system, and applications of ITS technologies in smart cities • ITS in Rail sector—intelligent
trains, train control systems and intelligent train maintenance practices • Chapter-end questions for
practice and bibliography Under ongoing climate changes, natural and cultivated habitats of major
crops are being continuously disturbed. Such conditions impose and exacerbate abiotic and biotic
stressors. Drought, salinity, flood, cold, heat, heavy metals, metalloids, oxidants, irradiation, etc. are
important abiotic stressors, while diseases and infections caused by plant pathogens, such as fungal
agents, bacteria and viruses, are major biotic stresses. In many instances, stresses have become the
major limiting factor for agricultural productivity and exert detrimental role on growth and yield of the
crops. To help feed an ever increasing world population and to ensure global food security, concerted
efforts from scientists and researchers have identified strategies to manage and mitigate the impacts of
climate-induced stresses. This book, summarizing their findings, is aimed at crop improvement beyond
such kind of barriers, by agronomic practices (genetics, breeding, phenotyping, etc.) and
biotechnological applications, including molecular markers, QTL mapping, genetic engineering,
transgenesis, tissue culture, various 'omics' technologies and gene editing. It will cover a wide range of



topics under environmental challenges, agronomy and agriculture processes, and biotechnological
approaches. Additionally, fundamental mechanisms and applied information on stress responses and
tolerance will be discussed. This book highlights problems and offers proper solutions for crop stress
management with recent information and up-to-date citations. We believe this book is suitable for
scientists, researchers and students working in the fields of agriculture, plant science, environmental
biology and biotechnology. Transportation planning plays a key role as a lifeline for any society. It
comprises applications of science and art, where a great deal of judgment coupled with its technical
elements is required to arrive at a meaningful decision in order to develop transportation infrastructure
facilities for the community. It, thereby, helps in achieving a safer, faster, comfortable, convenient,
economical, sustainable and environment-friendly movement of people and goods traffic. In this
context, the book has been written, and now updated in the second edition dealing with the basic
principles and fundamentals of transportation planning. It also keeps abreast of the current techniques
practices and policies conducted in transportation planning. Exploiting a systematic approach avoiding
prolixity, this book will prove to be a vade mecum for the undergraduate and postgraduate students of
civil engineering and transportation engineering. Besides, the book is of immense benefit to the
students opting a course on Mater of Planning conducted in various institutes. HIGHLIGHTS OF THE
BOOK • Systematically organised concepts well-supported with ample illustrations • Prodigious
illustrative figures and tables • Chapter-end summary helps in grasping the quirk concepts • State-of-
the-art data garnered in the book presents an updated version • Chapter-end review questions help
students to prepare for the examination NEW TO THE SECOND EDITION • Provides Fuzzy Logic,
Artificial Neural Network and Neuro Fuzzy Model techniques (Chapter 4) • Incorporates the formation
of travel demand model with soft computing techniques including trip generation model (Chapter 5) •



Provides a practical approach of calibrating Origin Destination Matrix (Chapter 6) • Incorporates the
concept of mode choice models with a number of worked-out examples (Chapter 7) • Provides a case
study on mobility plan of Gandhinagar, Gujarat, demonstrating the development of all stages of
transport modelling (Chapter 11) • Includes a new appendix on "Applications of Soft Computing in
Trip Distribution and Traffic Assignment" Transportation planning plays a useful role as a lifeline for
any society. It comprises applications of science and art, where a great deal of judgement coupled with
its technical elements is required to arrive at a meaningful decision in order to develop transportation
infrastructure facilities for the community. Transportation planning, thereby, helps in achieving a safer,
faster, comfortable, convenient, economical and environment-friendly movement of people and goods
traffic. In this context, an attempt has been made to write a comprehensive book on this subject, which
not only deals with the basic principles and fundamentals of transportation planning but also keeps
abreast of the current practices and policies conducted in transportation planning. Divided into 23
chapters, the book felicitously proffers the fundamental techniques of transportation planning and
travel demand modelling, urban form and urban structure and their relation with transport pattern, land
use-transport model, accessibility and mobility consideration in transport modelling, graph theory and
road network planning, cost benefit analysis, mass transport planning, applications of intelligent
transport system, applications of software in transport planning, and transport policies. Exploiting a
systematic approach avoiding prolixity, this book will prove to be a vade mecum for the undergraduate
and postgraduate students of civil engineering and transportation engineering. Besides, this book is of
immense benefit to the students opting a course on Master of Planning conducted in various institutes.
Highlights of the Book • Systematically organised concepts well-supported with ample illustrations •
Prodigious illustrative figures and tables • Incorporates chapter-end summary to help in grasping the



quirk concepts • Presents state-of-the-art data • Includes chapter-end review questions to help students
prepare for examination This book on Highway Engineering shall be useful for B.E./B.Tech & M.E/
M.Tech students of Civil Engineering. It shall also be useful for practicing Engineering and designers.
The book includes peer-reviewed papers of the International Conference on Sustainable Technology
and Advanced Computing in Electrical Engineering (ICSTACE 2021). The main focus of the book is
electrical engineering. The conference aims to provide a global platform to the researchers for sharing
and showcasing their discoveries/findings/innovations. The book focuses on the areas related to
sustainable development and includes research works from academicians and industry experts. The
book discusses new challenges and provides solutions at the interface of technology, information,
complex systems, and future research directions. This book comprises select proceedings of the
National Conference on Recent Advances in Traffic Engineering (RATE 2018) with technical papers
on the themes of traffic operation control and management, traffic safety and vulnerable road users,
and sustainable transportation. It covers a wide range of topics, including advanced traffic data
collection methods, big data analysis, mix-traffic characterization and modelling, travel time
reliability, scenario of pedestrian and non-motorised vehicles (NMVs) traffic, regional traffic growth
modelling, and applications of intelligent transportation systems (ITS) in traffic management. The
contents of this book offer up-to-date and practical knowledge on different aspects of traffic
engineering, which is useful for students, researchers as well as practitioners. This book is designed to
serve as a comprehensive text for undergraduate as well as first-year master’s students of civil
engineering in India. Now, in the second edition, the book incorporates a thorough revision and
extension of topics covered in the previous edition. In order to keep the treatment focused, the
emphasis is on roadways (highways) based transportation systems. SALIENT FEATURES OF THE



BOOK • Analysis of characteristics of vehicles and drivers that affect traffic and design of traffic
facilities. • Principles of road geometry design and how to lay a road. • Characterization and analysis
of flows on highways, unsignalized and signalized intersections, toll plazas, etc. • Design principles for
traffic facilities. • Engineering characteristics of pavement materials. • Structural analysis and design
of highway pavements. • Principles of pavement design with special reference to the Indian conditions.
• Evaluation and maintenance of highways. HIGHLIGHTS OF THE SECOND EDITION •
Incorporates the latest and up-to-date information on the topics covered. • Includes a large number of
figures, tables, worked-out examples, and exercises highlighting practical engineering design
problems. • Elaborates text by introducing new sections on Continuum Models of Traffic Flow, Traffic
Flow at Toll Plazas, Determination of Critical Gap, Occlusion of Signs, Fleet Allocation, Vehicle and
Crew Assignment, Elastic Solution of Layered Structures, Analysis of Concrete Pavement Structures,
Functional Evaluation of Pavements, Highway Economics and Finance, etc. in respective chapters.
This book acts as a compilation of papers presented in the Human Engineering Symposium (HUMENS
2021). The symposium theme, “Human-centered Technology for A Better Tomorrow,” covers the
following research topics: ergonomics, biomechanics, sports technology, medical device and
instrumentation, artificial intelligence / machine learning, industrial design, rehabilitation, additive
manufacturing, modelling and bio-simulation, and signal processing. Fifty-nine articles published in
this book are divided into four parts, namely Part 1—Artificial Intelligence and Biosimulation, Part
2—Biomechanics, Safety and Sports, Part 3—Design and Instrumentation, and Part 4—Ergonomics.
For B.E./B.Tech. & M.E/ M.Tech. Students of Civil Engineering. Also for Practising Engineering and
Designers In road projects, the pavement construction is very expensive and, therefore, the design and
subsequent construction must make a proper balance between the cost and the sustainability. During



the operation and maintenance period, the costs for routine maintenance (as and when pavement
damage occurs) are to be kept as low as possible as there is less control towards cost of the periodic
maintenance (mandatory at a contractual interval, normally 5 years). The reduction in cost for routine
maintenance will relieve the project authorities from unexpected expenditures. This comprehensive
text on Pavement Engineering is up-to-date with industry standards and best practices and offers an
exhaustive coverage on design, construction and maintenance of pavements. The book has followed
AASHTO Guide for Design of Pavement Structures, 1993, besides meeting latest code provisions and
pavement design methods recommended by Indian Roads Congress (IRC) and Bureau of Indian
Standards (BIS). This book has all standard topics on the subject, but differs from all other books in
respect of following contents: • Pavement Engineering and Highway Geometrics • Design of Flexible
Bituminous/Asphalt Pavement • Design of Rigid Concrete Pavement • Construction of Flexible
Bituminous/Asphalt Pavement • Construction of Rigid Concrete Pavement • Maintenance of Flexible
Bituminous/Asphalt Pavement • Maintenance of Rigid Concrete Pavement • Maintenance of other
Road, Drainage and Bridge features This book refers to the web uploaded volume ‘User’s Guide for
Computer Applications’ at web site www.roadbridgedesign.com to help readers learn various
computer applications in pavement engineering. This book is designed to serve as a textbook for
undergraduate and postgraduate students of Civil Engineering, Highway Engineering and Traffic and
Transportation Engineering. TARGET AUDIENCE • BE/B.Tech, ME/MS/M.Tech (Civil Engineering
and Transportation/ Highway Engineering) • Professionals of Highway/Road Construction Industry
This book comprises the proceedings of the International Conference on Green Buildings and
Sustainable Engineering (GBSE 2019), which focused on the theme “Ecotechnological and Digital
Solutions for Smart Cities”. The papers included address all aspects of green buildings and



sustainability practices in civil engineering, and focus on ways and means of reducing pollution and
degradation of the environment through efficient usage of energy and water. The book will prove a
valuable reference resource for researchers, practitioners, and policy makers. The idea of the book
floated about seven years ago, back in 2015, in the reading room of Bhai Gurdas Library, Guru Nanak
Dev University, Amritsar when I (Sakshi Sahni) was preparing for my Ph.D. entrance exam along with
Hardeep Sekhon who was preparing for Assistant Town Planner exam. As time flew, Sanjay Mishra
got involved with the tedious task of typing registers. Puneet Mehra got involved in co-ordinating,
sorting and arranging the PPSC papers. Simranjot Singh took all the task of sketching and preparing
illustrations using various software like Autocad, Sketchup, coral draw, photo shop etc. Gulpreet Kaur
helped in the academic section editing and drafting. Rawal Singh helped in history of Architecture
questions and its framing. The huge daunting task which seemed impossible was completed in the span
of seven years by consistent efforts of all the authors with grace of almighty. With all of us placed at
different locations, managed to contribute what we could do at our best. Planning students were great
motivation and inspiration to us for whom the work has been produced and will help in their PPSC and
GATE exam preparation. Since all the authors are the product of Guru Ram Das school of Planning,
who made us what we are today we would sincerely like to express our gratitude towards our alma
mater and would like to dedicate this book to Guru Ram Das ji and to the Department which is
celebrating its 50th anniversary this year. This book explains use of data science-based techniques for
modeling and providing optimal solutions to complex problems in civil engineering. It discusses civil
engineering problems like air, water and land pollution, climate crisis, transportation infrastructures,
traffic and travel modes, mobility services, and so forth. Divided into two sections, the first one deals
with the basics of data science and essential mathematics while the second section covers pertinent



applications in structural and environmental engineering, construction management, and
transportation. Features: Details information on essential mathematics required to implement civil
engineering applications using data science techniques. Discusses broad background of data science
and its fundamentals. Focusses on structural engineering, transportation systems, water resource
management, geomatics, and environmental engineering. Includes python programming libraries to
solve complex problems. Addresses various real-world applications of data science based civil
engineering use cases. This book aims at senior undergraduate students in Civil Engineering and
Applied Data Science. India's Transport System has several deficiencies such as inadequate capacity,
poor safety record, emission of pollutants and outmoded technology. But as the economy is poised for
a big growth in the coming years transportation engineers will have to come up with innovative ideas.
The book addresses these issues and it is hoped that the engineering students studying transportation
engineering will have a clear idea of the problems involved and how they transportation engineering
will have a clear idea of the problems involved and how they can be overcome in their professional
career. Global Practices on Road Traffic Signal Control is a valuable reference on the current state-of-
the-art of road traffic signal control around the world. The book provides a detailed description of the
common principles of road traffic signal control using a well-defined and consistent format that
examines their application in countries and regions across the globe. This important resource considers
the differences and special considerations across countries, providing useful insights into selecting
control strategies for signal timing at intersections and pedestrian crosswalks. The book's authors also
include success stories for coping with increasing traffic-related problems, examining both constraints
and the reasons behind them. Presents a comprehensive reference on country-by-country practices on
road traffic signal control Compiles and compares approaches across countries Covers theories and



common principles Examines the most current systems and their implementation International
Academic Conference on Teaching, Learning and E-learning and International Academic Conference
on Management, Economics and Marketing and International Academic Conference on Transport,
Logistics, Tourism and Sport Science Computer Aided Highway Engineering is aimed at developing
professional knowledge in the field of highway engineering with adequate skills in planning, designing
and implementation of the highway project with an exposure of hands on training of computer
software in designing the worldwide road infrastructures. It discusses Digital Terrain Model (DTM)
using satellite data including highway geometric, pavement and tunnel design, supported by relevant
tutorials. Quantity estimation, cost estimation and production of various types of construction drawings
are described in detail with theory and tutorials backed by real project data. Recognizes the role of
information and computer technology in various aspects of highway design. Reviews different tasks
for feasibility studies and DPR with software applications. Explores topographic survey, Digital
Terrain Model (DTM) and highway geometrics and, pavement and drainage design. Discusses project
estimations for various revisions of the engineering work. Includes HEADS Pro along with chapter
wise tutorials containing design and field data, tutorial guides and various tutorial videos. This volume
is aimed at Professionals in Civil Engineering, Highway Engineering, Transport Planning and Town
Planning and Traffic Engineering. This book comprises the best deliberations with the theme “Smart
Innovations in Mezzanine Technologies, Data Analytics, Networks and Communication Systems” in
the “International Conference on Advances in Computer Engineering and Communication Systems
(ICACECS 2020)”, organized by the Department of Computer Science and Engineering, VNR
Vignana Jyothi Institute of Engineering and Technology. The book provides insights on the recent
trends and developments in the field of computer science with a special focus on the mezzanine



technologies and creates an arena for collaborative innovation. The book focuses on advanced topics in
artificial intelligence, machine learning, data mining and big data computing, cloud computing,
Internet on things, distributed computing and smart systems. In Materiaalkunde komen alle belangrijke
materialen die toegepast worden in werktuigbouwkundige constructies aan de orde, zoals metalen,
kunststoffen en keramiek. Per materiaalgroep behandelen de auteurs: · de belangrijkste eigenschappen;
· de manier van verwerking; · de beperkingen; · de belangrijkste keuzeaspecten met betrekking tot
constructies; · de manier van specificatie in een technische tekening of een ontwerp. De eerste editie
van Materiaalkunde verscheen alweer dertig jaar geleden. In de tussentijd is het voortdurend aangepast
aan de nieuwste ontwikkelingen en het mag dan ook met recht een klassieker genoemd worden. These
proceedings present a selection of papers presented at the 3rd International Conference on Materials
Mechanics and Management 2017 (IMMM 2017), which was jointly organized by the Departments of
Civil Engineering, Mechanical Engineering and Architecture of College of Engineering Trivandrum.
Developments in the fields of materials, mechanics and management have paved the way for overall
improvements in all aspects of human life. The quest for meeting the requirements of the rapidly
increasing population has led to revolutionary construction and production technologies aiming at
optimum management and use of natural resources. The objective of this conference was to bring
together experts from academic institutions, industries, research organizations and professionals for
sharing of knowledge, expertise and experience in the emerging trends related to Civil Engineering,
Mechanical Engineering and Architecture. IMMM 2017 provided opportunities for young researchers
to actively engage in research discussions, new research interests, research ethics and professional
development. This work focuses on urban governance in the developing world, its aim being to bring a
holistic perspective to the debate on urban governance in Asia and around the globe. It has been



divided into three sections: The first section is on rural interventions as they influence urbanization and
its problems/solutions. The second focuses on urban governance, infrastructure programs, service
delivery reforms and their evaluation. The third and final section focuses on urbanization and the
environment. In the first section, we present evaluations of India’s rural programs including the
Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA), and of India’s Total
Sanitation Campaign. This section covers the transition from rural to urban areas, and highlights
coping mechanisms in urban areas and policy implications for urban governance, from the viewpoint
of rural migrants. The section on urban governance, infrastructure and service delivery is the most in-
depth and consists of papers that present state-of-the-art research on many aspects of infrastructure
such as cost and time overruns, risks and their mitigation, assessments of the metro rail, and services
such as solid waste management. The focus of the final section is on urbanization and the environment.
Here we examine land use change in India, the relationship between urban form and residential energy
use in Bandung, Indonesia, and end by depicting a cautiously optimistic view of Asia’s urbanization-
environment nexus. This book (in three volumes) comprises the proceedings of the Fifth Conference of
Transportation Research Group of India (CTRG2019) focusing on emerging opportunities and
challenges in the field of transportation of people and freight. The contents of the volume include
characterization of conventional and innovative pavement materials, operational effects of road
geometry, user impact of multimodal transport projects, spatial analysis of travel patterns, socio-
economic impacts of transport projects, analysis of transportation policy and planning for safety and
security, technology enabled models of mobility services, etc. This book will be beneficial to
researchers, educators, practitioners and policy makers alike.
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