
 

R23 Regulations 

B.Tech Curriculum - OPEN ELECTIVES  

 

Offered by the department of Civil Engg  

S.No Category Titles 

1 Open Elective -1 Entrepreneurship Development & Venture Creation on 

1. Green Buildings 

2. Construction technology and management 

3. Climate Change impact on Eco system 

2 Open Elective-2 1. Disaster management 

2. Sustainability in Engineering practices 

3. Water Supply Systems 

3 Open Elective-3 1. Building technology for engineers  

2. Environmental impact assessment 

4 Open Elective-4 1. Geo-Spatial Technologies  

2. Solid waste management 

 

 

 

 

 

 

  



 

UNIT – 1:   

Introduction 

What is Green Building, Why to go for Green Building, Benefits of Green Buildings, Green  

Building Materials and Equipment in India, What are key Requisites for Constructing a Green 

Building, Important Sustainable features for Green Building,  

 

UNIT – 2:   

Green Building Concepts And Practices Indian Green Building Council, Green Building 

Moment in India, Benefits Experienced in Green Buildings, Launch of Green Building Rating 

Systems, Residential Sector, Market Transformation; Green Building Opportunities And 

Benefits: Opportunities of Green Building, Green Building Features, Material and Resources, 

Water Efficiency, Optimum Energy Efficiency, Typical Energy Saving Approach in Buildings, 

LEED India Rating System and Energy Efficiency,  

 

UNIT-3:   

Green Building Design Introduction, Reduction in Energy Demand, Onsite Sources and Sinks, 

Maximise System Efficiency, Steps to Reduce Energy Demand and Use Onsite Sources and 

Sinks, Use of Renewable Energy Sources. Eco friendly captive power generation for factory, 

Building  

requirement,     

 

UNIT- 4:   

Air Conditioning Introduction, CII Godrej Green business centre, Design philosophy, Design 

interventions, Energy modeling, HVAC System design, Chiller selection, pump selection, 

Selection of cooling towers, Selection of air handing units, Precooling of fresh air, Interior 

lighting system, Key feature of the building. Eco-friendly captive power generation for factory, 

Building requirement.  

UNIT –5:   

Material Conservation Handling of non process waste, waste reduction during construction, 

materials with recycled content, local materials, material reuse, certified wood, Rapidly 

renewable building materials and furniture; Indoor Environment Quality And Occupational 

Health: Air conditioning, Indore air quality, Sick building syndrome, Tobacco smoke control, 

Minimum fresh air requirements avoid use of asbestos in the building, improved fresh air 

ventilation, Measure of IAQ, Reasons for poor IAQ, Measures to achieve Acceptable IAQ 

levels,  

 

 

Text Books:  

1. Handbook on Green Practices published by Indian Society of Heating Refrigerating and  

III Year – I Semester GREENBUILDINGS 
L T P C 

3 0 0 3 



    Air conditioning Engineers, 2009.  

2. Green Building Hand Book by Tom woolley and Samkimings, 2009. Recommended  

    References:  

3. Complete Guide to Green Buildings by Trish riley  

4. Standard for the design for High Performance Green Buildings by Kent Peterson, 2009 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



III Year I Semester 
CONSTRUCTION TECHNOLOGY 

AND MANAGEMENT 

L T P C 

3 0 0 3 

 

Course Learning Objectives: 

The objective of this course is: 

1. To introduce to the student, the concept of project management including network 

drawing and monitoring 

2. To introduce the various equipment related to construction like earth moving 

equipment, trucks and handling equipment, aggregate production and construction 

equipment and machinery 

3. To introduce the importance of safety in construction projects 

Course Outcomes: 

Upon the successful completion of this course, the students will be able to: 

1. Appreciate the importance of construction planning 

2. Understand the functioning of various earth moving equipment 

3. Know the methods of production of aggregate products and concreting 

4. Apply the gained knowledge to project management and construction techniques 

 

SYLLABUS: 

UNIT-I 

Construction project management and its relevance – qualities of a project manager – project 

planning – coordination –scheduling - monitoring – bar charts – milestone charts – critical 

path method 

 

UNIT-II 

Project evaluation and review technique–cost analysis-updating–crashing for optimum cost–

crashing for optimum resources–allocation of resources introduction to software’s for 

construction management, project management using PRIMAVERA (or) equivalent. 

 

UNIT-III 

Construction equipment – economical considerations – earthwork equipment – Trucks and 

handling equipment – rear dump trucks – capacities of trucks and handling equipment – 

calculation of truck production – compaction equipment – types of compaction rollers 

Hoisting and earth work equipment–hoists–cranes–tractors-bull dozers–graders–scrapers–

draglines clam shell buck



 

UNIT-IV 

Concreting equipment–– concrete mixers–Batching plants, mobile using plants like 

“Ajax” etc.  mixing and placing of concrete – consolidating and finishing. 

 

UNIT-V 

Construction methods – earthwork – piling – placing of concrete – form work – fabrication 

and erection – quality control and safety engineering. BIM for Civil Engineers (Building 

Information Modelling) 

 

TEXTBOOKS: 

1. ‘Construction Planning, Equipment and Methods’ by Peurifoy and Schexnayder, 

Shapira, Tata McGraw hill. 

2. ‘Construction Project Management Theory and Practice’ by Kumar NeerajJha (2011), 

Pearson. 

3. ‘Construction Technology’ by Subir K.Sarkarand Subhajit Sarasvati, Oxford 

University press 

 

REFERENCES: 

1. ‘Construction Project Management-An Integrated Approach ’by Peter Fewings, 

Taylor and Francis 

2. ‘Construction Management Emerging Trends and Technologies’ by Trefor Williams 

, Cengage learning 

 

 

 

 

 

 

 

 

 

 

 

 

 



III Year – I Semester 
CLIMATE CHANGE IMPACT ON 

ECO-SYSTEM 

L T P C 

3 0 0 3 

 

UNIT I:  

Climate System; Climate, weather and Climate Change; Overview of Earth’s Atmosphere; 

Vertical Structure of Atmosphere; Radiation and Temperature; Laws of Radiation; Heat-

Balance of Earth Atmosphere System; Random Temperature Variation; Modelling Vertical 

Variation in Air Temperature; Temporal Variation of Air temperature; Temperature Change in 

Soil; Thermal Time and Temperature Extremes. 

 

UNIT II:  

Hydrologic Cycle: Introduction; Global water balance; Cycling of water on land, a simple 

water balance model;  

 

UNIT III:  

Climate Variables affecting Precipitation: Precipitation and Weather, Humidity, Vapor 

Pressure, Forms of Precipitation, Types of Precipitation; Cloud; Atmospheric Stability; 

Monsoon; Wind Pattern in India; Global Wind Circulation; Evaporation and Transpiration, 

Processes of Vadose Zone, Surface Runoff, Stream flow 

UNIT IV:  

Climate Variability: Floods, Droughts, Drought Indicators, Heat waves, Climate Extremes. 

 

 UNIT V:  

Climate Change: Introduction; Causes of Climate Change; Modeling of Climate Change, 

Global Climate Models, General Circulation Models, Downscaling; IPCC Scenarios 

  



 

III Year II Semester DISASTER MANAGEMENT 
L T P C 

3 0 0 3 

 

Course Learning Objectives: 

The objective of this course is: 

1. Develop an understanding of why and how the modern disaster manager is involved 

with pre- disaster and post-disaster activities. 

2. Develop an awareness of the chronological phases of natural disaster response and 

refugee relief operations. Understand how the phases of each are parallel and how they 

differ. 

3. Understand the ‘relief system’ and the ‘disaster victim.’ 

4. Describe the three planning strategies useful in mitigation. 

5. Identify the regulatory controls used in hazard management. 

6. Describe public awareness and economic incentive possibilities. 

7. Understand the tools of post-disaster management. 

Course Outcomes: 

Upon the successful completion of this course, the students will be able to: 

a. Affirm the usefulness of integrating management principles in disaster mitigation work 

b. Distinguish between the different approaches needed to manage pre- during and 

post- disaster periods 

c. Explain the process of risk management 

d. Relate to risk transfer 

SYLLABUS: 

UNIT-I 

Natural Hazards and Disaster Management: Introduction of DM – Inter disciplinary nature 

of the subject– Disaster Management cycle – Five priorities for action. Case study methods of 

the following: Vegetal Cover floods, droughts – Earthquakes – landslides – global warming, 

cyclones & Tsunamis – Post Tsunami hazards along the Indian coast. 

UNIT-II 

Man Made Disaster and Their Management Along With Case Study Methods Of The 

Following: Fire hazards – transport hazard dynamics – solid waste management – post disaster 

– bio terrorism -threat in mega cities, rail and aircraft accidents, ground water, industries - 

Emerging infectious diseases and Aids and their management. 

UNIT-III 

Risk and Vulnerability: Building codes and land use planning – Social Vulnerability – 

Environmental vulnerability – Macro-economic management and sustainable 

development, Climate change risk rendition – Financial management of disaster – related 

losses. 



UNIT-IV 

Role of Technology in Disaster Managements: Disaster management for infra structures, 

taxonomy of infra structure – treatment plants and process facilities-electrical substations- 

roads and bridges- mitigation programme for earth quakes – flowchart, geospatial information 

in agriculture drought assessment - Multimedia Technology in disaster risk management and 

training - Transformable Indigenous Knowledge in disaster reduction – Role of RS & GIS. 

UNIT-V 

Multi-sectional Issues, Education and Community Preparedness: Impact of disaster on 

poverty and deprivation - Climate change adaptation and human health - Exposure, health 

hazards and environmental risk-Forest management and disaster risk reduction -The Red cross 

and red crescent movement - Corporate sector and disaster risk reduction- Education in disaster 

risk reduction- Essentials of school disaster education - Community capacity and disaster 

resilience-Community based disaster recovery - Community based disaster management and 

social capital-Designing resilience- building community capacity for action. 

TEXT BOOKS: 

1. An Introduction of Disaster Management- Natural Disasters & Vulnerable Hazards– 

S.Vaidyanathan: CBS Punblishers& Distributors Pvt.Ltd. 

2. Natural Hazards & Disaster Management, Vulnerability and Mitigation by RB 

Singh- Rawat Publications 

3. ‘Disaster Science & Management’ by Tushar Bhattacharya, Tata McGraw Hill 

Education Pvt. Ltd., NewDelhi. 

4. ‘Disaster Management – Future Challenges and Opportunities’ by Jagbir Singh 

(2007), I K International Publishing House Pvt.Ltd. 

 

REFERENCE BOOKS: 

1. ‘Disaster Management’ edited by H K Gupta (2003), Universitiespress. 

2. ‘Disaster Management – Global Challenges and Local Solutions’ by Rajib shah & R 

R Krishnamurthy (2009), Universitiespress.R. Nishith, Singh AK,  

3. “Disaster Management in India: Perspectives, Issues and strategies” New Royal 

BookCompany.” 

 

  



 

III Year –II Semester 
SUSTAINABILITY IN ENGINEERING 

PRACTICES 

L T P C 

3 0 0 3 

Course Outcomes: At the end of the course, the student will be able to 

CO1: Explain sustainable development and different environmental agreements and  

           protocols 

CO2: Discuss real time activities causing environmental issues and different methods to 

use renewable energy resources 

CO3: Explain local and global environmental issues 

CO4: Differentiate between carbon emissions for regular and sustainable cities and explain 

different practices to move industries towards sustainability 

CO5: Discuss different renewable energy resources and explain methods to implement 

green technology 

 

UNIT-I  

Introduction to Sustainable Engineering- Sustainable development, concepts of 

sustainable development: three pillar model, egg of sustainability model, Atkisson’s pyramid 

model, prism model, principles of sustainable development, sustainable engineering, threats 

for sustainability. 

Environmental Ethics and Legislations – Environmental ethics and education, multilateral 

environmental agreements and protocols, enforcement of environmental laws in India – The 

Water Act, The Air Act, The Environment Act. 

 

UNIT-II  

Local Environmental Issues- Solid waste, impact of solid waste on natural resources, zero 

waste concept and three R concept, waste to energy technology: thermo-chemical 

conversion, biochemical conversion. 

Global Environmental Issues- Resource degradation: deterioration of water resources, land 

degradation, air pollution, climate change and global warming, ozone layer depletion, carbon 

footprint, carbon trading. 

 

UNIT-III  

Tools for Sustainability - Environmental management System (EMS), concept of 

ISO14000, life cycle assessment (LCA): basic components, advantages, disadvantages, case 

study. Environmental impact assessment (EIA), environmental auditing, bio mimicking, case 

studies. 

 

UNIT-IV  

Sustainable Habitat - Concept of green building, green building materials, green building 

certification and rating: green rating for integrated habitat assessment(GRIHA),leader ship 

in energy and environmental design (LEED) rating, energy efficient buildings, sustainable 

cities, sustainable transport, sustainable pavements, case studies in sustainability 



engineering: Green building, sustainable city, sustainable transport system. 

Sustainable Industrialization and Urbanization – Sustainable urbanization, 

industrialization, material selection, pollution prevention, industrial ecology, industrial 

symbiosis, poverty reduction. 

 

UNIT-V  

Renewable energy resources- Conventional and non- conventional forms of energy, solar 

energy, fuel cells, wind energy, small hydroplants, biogas systems, biofuels, energy from 

ocean, geothermal energy, conservation of energy. 

Green technology and Green Business: Sustainable business, green technology, green 

energy, green construction, green transportation, green chemistry, green computing 

 

Text Book: 

R.L. Ragand Lekshmi Dinachandran Remesh. Introduction to Sustainable Engineering. 

2ndEdition,  PHI Learning Pvt. Ltd., 2016. 

 

References: 

1. D.T.AllenandD.R.Shonnard.SustainabilityEngineering:Concepts,DesignandCaseStud

ies, 1st Edition, Prentice Hall, 2011. 

2. A.S.Bradley,A.O.Adebayo,P.Maria.Engineeringapplicationsinsustainabledesignand 

development, 1st Edition, Cengage learning, 2016. 

  



III Year –II Semester WATER SUPPLY SYSTEMS 

L T P C 

3 0 0 3 

  

Course Outcomes: 

At the end of the course, students will be able to: 

CO1: Outline of the various facets of water usage in daily life 

CO2: Explain the origin of Natural waters and also to synthesize it for regular use 

CO3: Discuss the utilization of non-potable water  

CO4: Describe water supply system from a reservoir  

CO5: Explain the characteristics of wastewater 

 

UNIT-I  

WATER AND LIFE: 

Necessity of water – Domestic demand – Public demand – Irrigation – Transportation – 

Sanitation – Dilution of waste waters – Dust palliative – Recreation – Fire protection. 

UNIT-II  

SOURCES OF WATER: 

Surface sources – Ground sources – Water from atmosphere – Desalination – Recycling of 

waste water – Recharging of aquifers. 

UNIT-III  

DUAL SUPPLY OF WATER: 

Potable and non-potable water – Protected water – Grey water – Black water – Water 

bornediseases – water related diseases – Sewage Irrigation. 

UNIT-IV  

DISTRIBUTION OF WATER: 

Based on topography – Gravity distribution – Direct pumping – Combined pumping and 

gravity flow. Service Reservoirs – Continuous supply – Intermittent supply – Networks of 

distribution– Emergency water supply as in case of fire accidents – Valves, hydrants and 

meters. 

 

UNIT-V  

INDUSTRIAL WATER: 



Location of Industry with reference to surface sources of water – Quality of water required for 

industrial operations – characteristics of waste water produced – Standards for letting industrial 

effluents into sources of water. 

TEXT BOOKS: 

1. K.N. Duggal, “Elements of Environmental Engineering”, 7thEdition, S. Chand Publishers, 

2010. 

2. Hammer and Hammer “Water and wastewater Technology”, 4th Edition, Prentice hall of India, 

2003. 

3. Howard S. Peavy, Donand P. Rowe, George Technobanoglous, “Environmental Engineering”, 

1stEdition Mc Graw –Hill Publications, Civil Engineering Series, 1985. 

 

REFERENCES: 

1. B.C.Punmia, “Water Supply Engineering”, Vol. 1, “Waste water Engineering Vol. II”, 2nd 

Edition, Ashok Jain &Arun Jain, Laxmi Publications Pvt.Ltd, New Delhi, 2008. 

2. Fair, Geyer and Okun, “Water and Waste Water Engineering”, 3rdEdition, Wiley, 2010. 

Metcalf and Eddy, “Waste Water Engineering”, 3rd Edition, Tata Mc Graw Hill, 2008. 

  



 

 

IV Year I Sem 

OPEN ELECTIVE III 

BUILDING METERIALS FOR ENGINEERS 

L T P C 

3 0 0 3 

 

Objectives of the Course: 

 Initiating the student with the knowledge of basic building materials and their 

properties. 

 Imparting the knowledge of course pattern in masonry construction and flat roofs and 

techniques of forming foundation, columns, beams, walls, sloped and flat roofs. 

 The student is to be exposed to the various patterns of floors, walls, different types of 

paints and varnishes. 

 Imparting the students with the techniques of form work and scaffolding. 

 The students should be exposed to classification of aggregates, moisture content of the 

aggregate. 

 

Course Outcomes: 

1. Upon the successful completion of the course: 

2. The student should be able to identify different building materials and their importance 

in building construction. 

3. The student is expected to differentiate brick masonry, stone masonry construction and 

use of lime and cement in various constructions. 

4. The student should have learnt the importance of building components and finishings. 

5. The student is expected to know the classification of aggregates, sieve analysis and 

moisture content usually required in building construction. 

 

UNIT I:  

Stones, Bricks and Tiles: 

Properties of building stones – relation to their structural requirements, classification of stones 

– stone quarrying – precautions in blasting, dressing of stone, composition of good brick earth, 

various methods of manufacturing of bricks. Characteristics of good tile - manufacturing 

methods, types of tiles. Uses of materials like Aluminium, Gypsum, Glass and Bituminous 

materials 

 

 

 

 



UNIT II  

Masonry: 

Types of masonry, English and Flemish bonds, Rubble and Ashlar Masonry. Cavity and 

partition walls. Wood: Structure – Properties- Seasoning of timber- Classification of various 

types of woods used in buildings- Defects in timber. Alternative materials for wood – 

Galvanized Iron, Fiber Reinforced Plastics, Steel, Aluminium. 

 

UNIT III:   

Lime and Cement: Lime: Various ingredients of lime – Constituents of lime stone – 

classification of lime – various methods of manufacture of lime.Cement: Portland cement- 

Chemical Composition – Hydration, setting and fineness of cement. Various types of cement 

and their properties. Various field and laboratory tests for Cement. Various ingredients of 

cement concrete and their importance – various tests for concrete. 

 

UNIT IV:  

Building Components:  

Lintels, arches, vaults, stair cases – types. Different types of floors – Concrete, Mosaic, 

Terrazzo floors, Pitched, flat roofs. Lean to roof, Coupled Roofs. Trussed roofs – King and 

Queen post Trusses. R.C.C Roofs, Madras Terrace and Pre fabricated roofs. 

 

UNITV:  

Finishings and Aggregates: 

Damp Proofing and water proofing materials and uses – Plastering Pointing, white washing 

and distempering. Paints: Constituents of a paint – Types of paints – Painting of new/old wood- 

Varnish. Form Works andScaffoldings. Aggregates - Classification of aggregate – Coarse and 

fine aggregates- particle shape and texture – Bond and Strength of aggregate – Specific gravity 

– Bulk Density, porosity and absorption – Moisture content of Aggregate- Bulking of sand – 

Sieve analysis. 

 

Text Books: 

1. Building Materials, S. S. Bhavikatti, Vices publications House private ltd. 

2. Building Construction, S. S. Bhavikatti, Vices publications House private ltd. 

3. Building Materials, B. C. Punmia, Laxmi Publications private ltd. 

4. Building Construction, B.C. Punmia, Laxmi Publications(p)ltd. 

 



References: 

1. Building Materials, S. K. Duggal, New Age International Publications. 

2. Building Materials, P. C. Verghese, PHI learning(P)ltd. 

3. Building Materials, M. L. Gambhir, Tata McGraw Hill Publishing Co. Ltd. NewDelhi. 

4. Building construction, P. C. Verghese, PHI Learning(P)Ltd. 

5. Building Materials, Construction and Planning, S.Mahaboob Basha, Anuradha 

Publications, Chennai. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 IV Year I sem 

OPEN ELECTIVE III 

 ENVIRONMENTAL IMPACT ASSESSMENT 

L T P C 

3 0 0 3 

 

Course Learning Objectives: 

The objective of this course: 

 To impart knowledge on different concepts of Environmental Impact Assessment 

 To know procedures of risk assessment 

 To learn the EIA methodologies and the criterion for selection of EIA methods 

 To know pre-requisites for ISO14001certification 

 To know the procedures for environmental clearances and audit 

 To appreciate the importance of stakeholder participation in EIA 

 

Course Learning Outcomes 

1. Upon successful completion of this course, the students will be able to: 

2. Prepare EMP, EIS and EIA report, estimate cost benefit ratio of a project 

3. Selection of an appropriate EIA methodology 

4. Evaluation of impacts on environment 

5. Evaluation of risk assessment 

6. Know the latest acts and guidelines of MoEF & CC 

 

SYLLABUS: 

 

UNIT-I: 

Basic concepts of EIA: Elements of EIA-factors affecting EIA-Initial environmental 

Examination- life cycle analysis preparation of Environmental Base map- Classification of 

environmental parameters – role of stakeholders in the EIA preparation – stages in EIA, 

Environmental economics, Cost/benefit Analysis - EIS and EMP. Identification of activities- 

application of remote sensing and GIS for EIA. 

 

UNIT-II:  

EIA Methodologies: Introduction, Criteria for the selection of EIA Methodology, E I A 

methods, Ad-hoc methods, matrix methods, Network method Environmental Media Quality 

Index method, overlay methods. Impact of Developmental Activities and Land use: 

Introduction and Methodology for the assessment of soil and ground water, Delineation of 

study area. 

 



UNIT-III 

Procurement of relevant soil quality, Impact prediction, Assessment of Impact significance, 

Identification and Incorporation of mitigation measures - E I A with reference to surface water, 

Air and Biological environment: Methodology for the assessment of Impacts on surface water 

environment, Generalized approach for assessment of Air pollution Impact. 

 

UNIT-IV:  

Assessment of Impact of development Activities on Vegetation and wildlife, environmental 

Impact of Deforestation. Environmental Risk Assessment and Risk management in EIA: Risk 

assessment and treatment of uncertainty-key stages in performing an Environmental Risk 

Assessment- Advantages of Environmental Risk Assessment 

 

UNIT-V 

EIA: MoEF&CC Acts, Notifications and Guidelines: Provisions in the EIA notification, 

procedure for environmental clearance, procedure for conducting environmental impact 

assessment report- evaluation of EIA report. Environmental legislation objectives, evaluation 

of Audit data and preparation of Audit report. Post Audit activities, Concept of ISO and 

ISO14000. Environmental compliance reports. Case studies and preparation of EIA statement 

for various Industries. 

 

Text Books: 

Environmental Impact Assessment, Canter Larry W., McGraw-Hill education Edi (1996) 

Environmental Impact Assessment Methodologies, Y. Anjaneyulu, B. S. Publication, Sultan 

Bazar, Hyderabad. 

 

 References: 

1. Environmental Science and Engineering, J. Glynn and Gary W. Hein Ke – Prentice Hall 

Publishers 

2. Environmental Science and Engineering, Suresh K. Dhaneja, S. K. Katania& Sons 

Publication., NewDelhi. 

3. Environmental Pollution and Control, H. S. Bhatia, Galgotia Publication (P) Ltd,Delhi. 

 

 

 

 



 

IV Year I sem 

OPEN ELECTIVE III 

INTELLIGENT TRANSPORTATION SYSTEMS 

L T P C 

3 0 0 3 

 

Course Learning Objectives: 

 To know the fundamentals of ITS 

 To study sensor technologies and Data requirements of ITS 

 To know ITS functional areas and user services 

 To study various kinds of ITS architecture 

 To study ITS applications in various fields of transportation engineering 

 

Course Outcomes: 

1. Identify the benefits of ITS from various types 

2. Determine various sensor applications and ITS data collection techniques 

3. Identify ITS user services and functional areas 

4. Determine various ITS models, evaluation methods and ITS planning. 

5. Determine the suitable ITS technology and assess its effectiveness to solve 

transportation problems 

 

SYLLABUS  

 

UNIT-I 

Fundamentals of ITS: Definition of ITS s, the historical context of ITS from both public policy 

and market economic perspectives, Types of ITS; Historical Background, Benefits of ITS. 

 

UNIT-II 

Sensor technologies and Data requirements of ITS: Importance of telecommunications in the 

ITS system, Information Management, Traffic Management Centers (TMC). Application of 

sensors to Traffic management; Traffic flow sensor technologies; Transponders and 

Communication systems; Data fusion at traffic management centers; Sensor plan and 

specification requirements; Elements of Vehicle Location and Route Navigation and Guidance 

concepts; ITS Data collection techniques – Detectors, Automatic Vehicle Location (AVL), 

Automatic Vehicle Identification (AVI), GIS, video data collection. 

 

UNIT-III 

ITS functional areas – Advanced Traffic Management systems (ATMS), Advanced Trav 



Information systems (ATIS), Commercial Vehicle Operations (CVO), Advanced Vehicle 

Control systems (AVCS), Advanced Public Transportation systems (APTS), Advanced Rural 

Transportation systems (ARTS). 

ITS User Needs and Services – Travel and Traffic management, Public Transportation 

Management, Electronic Payment, Commercial Vehicle Operations, Emergency Management, 

Advanced Vehicle safety systems, Information Management. 

 

UNIT-IV 

ITS Architecture – Regional and Project ITS architecture; Concept of operations; ITS Models 

and Evaluation Methods; Planning and human factor issues for ITS, Case studies on 

deployment planning and system design and operation; ITS and safety, ITS and security, ITS 

as a technology deployment program, research, development and business models, ITS 

planning. 

 

UNIT-V 

ITS applications: Traffic and incident management systems; ITS and sustainable mobility, 

travel demand management, electronic toll collection, ITS and road-pricing.; Transportation 

network operations; commercial vehicle operations and intermodal freight; public 

transportation applications; ITS and regional strategic transportation planning, including 

regional architectures: ITS and changing transportation institutions Automated Highway 

Systems- Vehicles in Platoons – Integration of Automated Highway Systems. ITS Programs 

in the World – Overview of ITS implementations in developed countries, ITS in developing 

countries 

 

TEXT BOOKS: 

1. Fundamentals of intelligent transportation systems planning By Mashrur A. 

Chowdhury, Adel Wadid Sadek 

2. ITS Hand Book 2000: Recommendations for World Road Association (PIARC) by 

Kan Paul Chen, John Miles. 

REFERENCES: 

1. Sussman, J. M., Perspective on ITS, Artech House Publishers, 2005. 

2. National ITS Architecture Documentation, US Department of Transportation, 2007 

 

 

 

 



 IV Year I sem 
OPEN ELECTIVE IV 

GEO-SPATIAL TECHNOLOGIES 

L T P C 

3 0 0 3 

Course Objectives: 

 Understand the various spatial and non-spatial data types, and data base management 

techniques 

 Develop the concepts and professional skills in utility of geo spatial techniques 

 Improve the working knowledge of geospatial techniques in field problems 

 

Course Outcomes: 

At the end of the course the student will be able to: 

1. Understand the geospatial technology relating to the data acquiring and processing that 

is associated with geographic locations 

2. Apply Geospatial techniques in the decision support systems useful for decision makers 

and community services. 

3. Ability to solve the problems related to the natural resource management, environment, 

urban planning and Infrastructure development, etc. 

4. Able to generate the thematic maps using Geospatial techniques 

5. Apply the concept of Geospatial Techniques to the Civil Engineering problems 

 

UNIT I 

Introduction – Basic concepts, socioeconomic challenges, fundamentals of geographical 

information systems (GIS), history of geographical information system, components of 

geographical information systems. 

Projections and Coordinate Systems – Map definitions, representations of point, line, polygon, 

common coordinate system, geographic coordinate system, map projections, transformations, 

map analysis. 

 

UNIT –II 

Data Acquisition:Data Types, Spatial, Non-Spatial (Attribute) Data, Data Format – Vector  and 

Raster Data, Manual Digitizing, Scanner, Aerial Photographic Data, Remotely Sensed Data, 

Digital Data, Cartographic Database, Digital ElevationData. 

Data Management:Data Storage and Maintenance, Data Compression, Data Quality and 

Standards, Precision, Accuracy, Error – Geometric errors and corrections, Radiometric errors 

and corrections, types of Systematic and Non-systematic errors. 

 

 



UNIT –III 

Data Modeling: Spatial Data Analysis, Data Retrieval Query, Simple Analysis, Recode 

Overlay, Vector Data Model, Raster Data Model, Digital Elevation Model, Cost and Path 

Analysis, Knowledge Based System. 

GIS Analysis and Functions: Organizing data for analysis, analysis function, maintenance and 

analysis of spatial data, buffer analysis, overlay analysis, transformations, conflation, edge 

matching and editing, maintenance and analysis of spatial and non-spatial data. 

 

UNIT –IV 

Applications of GIS: Environmental and Natural Resource Management, Soil and Water 

Resources, Agriculture, Land Use Planning, Geology and Municipal Applications, Urban 

Planning and Project Management, GIS for decision making under Uncertainty, standard GIS 

packages, Introduction to Global Positioning Systems (GPS) and its applications. 

 

UNIT – V 

Introduction to Remote Sensing: General background of Remote Sensing Technology, 

Objectives and Limitations of Remote Sensing, Electro-Magnetic Radiation, Characteristics, 

Interaction with Atmosphere and Earth Surface, Remote Sensing Platforms and Sensors, 

Satellite Characteristics, Digital Image Processing, IRS Series and High Resolution Satellites, 

Remote Sensing Applications to Watershed Modeling, Environmental Modeling, Urban 

Planning and Management. 

 

Text book: 

1. Demers, M.N, (2013). ‘Fundamentals of Geographic Information Systems’ Wiley 

India Pvt. Ltd,. 

2. Burrough, P.A., and Mc Donnell R.A.(1998). Principles of Geographical Information 

Systems. Oxford University Press, New York. 

3. Kang-tsung Chang. (2006). Introduction to Geographical Information Systems. Tata 

McGraw- Hill Publishing Company Ltd., Third Edition, NewDelhi. 

4. George Joseph, (2013). ‘Fundamentals of Remote Sensing’ Universities Press. 

 

References: 

1. Sabins F.F. Jr. (1978). Remote Sensing Principles and Interpretations. W.H. Freeman 

and Company, SanFrancisco. 

2. Tor Bernhardsen. (2002). Geographical Information System. Wiley India (P) Ltd., 

Third Edition, NewDelhi. 



3. Hoffman-Wellenhof, B, et al. (1997). GPS Theory and Practice. Fourth Edition, 

Springer Wein, New York. 
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OPEN ELECTIVE IV 

SOLID WASTE MANAGEMENT 
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UNIT I 

Introduction: Definition of solid waste – waste generation-sources and types of solid waste – 

sampling and characterization – Determination of composition of Municipal Solid Waste – 

Onsite storage and handling of solid waste – Future changes in waste composition, major 

legislation, monitoring responsibilities. 

 

UNIT II 

Collection and Transport of Solid Waste: Type and methods of waste collection systems, 

analysis of collection systems-Optimization of collection routes– alternative routes for 

collection system. Transfer and Transport: Need for transfer operation, transport means and 

methods, transfer station types and design requirements. Separation and Processing and 

Transformation of Solid Waste- Waste as a Resource- Disposable Materials, Recycling, 

Collection, Processing, and Potential for Reuse. 

 

UNIT III 

Processing and disposal: unit operations used for separation and processing, Materials 

Recovery facilities, Source reduction and waste minimization, Metal Separation & Recovery 

Waste transformation through combustion and composting, anaerobic methods for materials 

recovery and treatment – Energy recovery – biogas generation and cleaning– Incinerators. 

 

UNIT IV 

Landfills: Classification, Site selection, design and operation, methods of filling, drainage and 

leachate collection systems –designated waste landfill remediation, reclamation, 

environmental closure. 

 

UNIT V 

Hazardous Waste Management: Definition and identification of hazardous wastes-sources and 

characteristics – hazardous wastes in Municipal Waste – Hazardous wastes regulations – 

minimization of Hazardous Waste-compatibility, handling and storage of hazardous waste- 

collection and transport, e-waste - sources, collection, Design and operation of facilities for 

physical, chemical and thermal treatment of hazardous waste – Solidification, chemical 

fixation and encapsulation, incineration – reuse after treatment. 
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