
GE8076  PROFESSIONAL ETHICS IN ENGINEERING 

OBJECTIVE: 

 To enable the students to create an awareness on Engineering Ethics and Human Values, 

to instill Moral and Social Values and Loyalty and to appreciate the rights of others. 

UNIT I HUMAN VALUES                          10 

Morals, values and Ethics – Integrity – Work ethic – Service learning – Civic virtue – Respect 

for others – Living peacefully – Caring – Sharing – Honesty – Courage – Valuing time – 

Cooperation – Commitment – Empathy – Self confidence – Character – Spirituality – 

Introduction to Yoga and meditation for professional excellence and stress management. 

 
UNIT II ENGINEERING ETHICS          9  

Senses of ‗Engineering Ethics„ – Variety of moral issues – Types of inquiry – Moral dilemmas 
– Moral Autonomy – Kohlberg„s theory – Gilligan„s theory – Consensus and Controversy – 

Models of professional roles - Theories about right action – Self-interest – Customs and 
Religion – Uses of Ethical Theories. 
 

UNIT III ENGINEERING AS SOCIAL EXPERIMENTATION        9 
Engineering as Experimentation – Engineers as responsible Experimenters – Codes of Ethics 

– A Balanced Outlook on Law.  
 

UNIT IV SAFETY, RESPONSIBILITIES AND RIGHTS       9  
Safety and Risk – Assessment of Safety and Risk – Risk Benefit Analysis and Reducing Risk - 
Respect for Authority – Collective Bargaining – Confidentiality – Conflicts of Interest – 

Occupational Crime – Professional Rights – Employee Rights – Intellectual Property Rights 
(IPR) – Discrimination. 

 
UNIT V GLOBAL ISSUES             8  
Multinational Corporations – Environmental Ethics – Computer Ethics – Weapons 

Development – Engineers as Managers – Consulting Engineers – Engineers as Expert 
Witnesses and Advisors – Moral Leadership –Code of Conduct – Corporate Social 

Responsibility. 
TOTAL: 45 PERIODS 

OUTCOMES: 

Upon completion of the course, the student should be able to apply ethics in society, discuss 
the ethical issues related to engineering and realize the responsibilities and rights in the 

society. 
TEXT BOOKS: 
1. Mike W. Martin and Roland Schinzinger, ―Ethics in Engineering‖, Tata McGraw Hill, New 

Delhi, 
2003. 

2. Govindarajan M, Natarajan S, Senthil Kumar V. S, ―Engineering Ethics‖, Prentice Hall of 
India, New Delhi, 2004. 

REFERENCES: 
1. Charles B. Fleddermann, ―Engineering Ethics‖, Pearson Prentice Hall, New Jersey, 2004. 



2. Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, ―Engineering Ethics – 
Concepts and Cases‖, Cengage Learning, 2009. 

3. John R Boatright, ―Ethics and the Conduct of Business‖, Pearson Education, New Delhi, 

2003 
4. Edmund G Seebauer and Robert L Barry, ―Fundamentals of Ethics for Scientists and 
Engineers‖, Oxford University Press, Oxford, 2001. 

5. Laura P. Hartman and Joe Desjardins, ―Business Ethics: Decision Making for Personal 
Integrity and Social Responsibility‖ Mc Graw Hill education, India Pvt. Ltd.,New Delhi, 2013. 

6. World Community Service Centre, ‗ Value Education„, Vethathiri publications, Erode, 
2011. 

Web sources: 
1. www.onlineethics.org 

2. www.nspe.org 
3. www.globalethics.org 
4. www.ethics.org 

 
 

  

http://www.ethics.org/


GE6084   HUMAN RIGHTS 
OBJECTIVES :  

To sensitize the Engineering students to various aspects of Human Rights.  
 

UNIT I              9  
Human Rights – Meaning, origin and Development. Notion and classification of Rights – 
Natural, Moral and Legal Rights. Civil and Political Rights, Economic, Social and Cultural 

Rights; collective / Solidarity Rights. 
 

UNIT II              9 
Evolution of the concept of Human Rights Magana carta – Geneva convention of 1864. 
Universal Declaration of Human Rights, 1948. Theories of Human Rights. 

 
UNIT III              9  

Theories and perspectives of UN Laws – UN Agencies to monitor and compliance. 
 
UNIT IV              9  

Human Rights in India – Constitutional Provisions / Guarantees. 
 

UNIT V              9  
Human Rights of Disadvantaged People – Women, Children, Displaced persons and Disabled 

persons, including Aged and HIV Infected People. Implementation of Human Rights – 
National and State Human Rights Commission – Judiciary – Role of NGO‟s, Media, 
Educational Institutions, Social Movements.  

TOTAL : 45 PERIODS 
 OUTCOMES:  

 Engineering students will acquire the basic knowledge of human rights.  
 
REFERENCES:  

1. Kapoor S.K., “Human Rights under International law and Indian Laws”, Central Law 
Agency, Allahabad, 2014.  

2. Chandra U., “Human Rights”, Allahabad Law Agency, Allahabad, 2014.  

3. Upendra Baxi, The Future of Human Rights, Oxford University Press, New Delhi.   



GE8075  INTELLECTUAL PROPERTY RIGHTS 
 

OBJECTIVE: 
 To give an idea about IPR, registration and its enforcement. 

 
UNIT I INTRODUCTION           9  
Introduction to IPRs, Basic concepts and need for Intellectual Property - Patents, Copyrights, 

Geographical Indications, IPR in India and Abroad – Genesis and Development – the way 
from WTO to WIPO –TRIPS, Nature of Intellectual Property, Industrial Property, technological 

Research, Inventions and Innovations – Important examples of IPR. 
 
UNIT II REGISTRATION OF IPRs                 10 

Meaning and practical aspects of registration of Copy Rights, Trademarks, Patents, 
Geographical Indications, Trade Secrets and Industrial Design registration in India and 

Abroad 
 
UNIT III AGREEMENTS AND LEGISLATIONS                   10 

International Treaties and Conventions on IPRs, TRIPS Agreement, PCT Agreement, Patent 
Act of India, Patent Amendment Act, Design Act, Trademark Act, Geographical Indication 

Act. 
 

UNIT IV DIGITAL PRODUCTS AND LAW          9 
Digital Innovations and Developments as Knowledge Assets – IP Laws, Cyber Law and 
Digital Content Protection – Unfair Competition – Meaning and Relationship between Unfair 

Competition and IP Laws – Case Studies. 
 

UNIT V ENFORCEMENT OF IPRs 7  
Infringement of IPRs, Enforcement Measures, Emerging issues – Case Studies.  

TOTAL : 45 PERIODS  

 
OUTCOME: 

 Ability to manage Intellectual Property portfolio to enhance the value of the firm. 
 
TEXT BOOKS: 

1. V. Scople Vinod, Managing Intellectual Property, Prentice Hall of India pvt Ltd, 2012 
2. S. V. Satakar, ―Intellectual Property Rights and Copy Rights, Ess Ess Publications, New 

Delhi, 2002. 
 
REFERENCES: 

1. Deborah E. Bouchoux, ―Intellectual Property: The Law of Trademarks, Copyrights, 
Patents and Trade Secrets‖, Cengage Learning, Third Edition, 2012. 

2. Prabuddha Ganguli,‖Intellectual Property Rights: Unleashing the Knowledge Economy‖, 
McGraw Hill Education, 2011. 

3. Edited by Derek Bosworth and Elizabeth Webster, The Management of Intellectual 
Property, Edward Elgar Publishing Ltd., 2013. 

  



GE8291  ENVIRONMENTAL SCIENCE AND ENGINEERING 
OBJECTIVES: 

 To study the nature and facts about environment. 
 To finding and implementing scientific, technological, economic and political solutions 

to environmental problems. 
 To study the interrelationship between living organism and environment. 
 To appreciate the importance of environment by assessing its impact on the human 

world; envision the surrounding environment, its functions and its value. 
 To study the dynamic processes and understand the features of the earth‟s interior 

and surface. 
 To study the integrated themes and biodiversity, natural resources, pollution control 

and waste management. 

UNIT I ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY             14  
Definition, scope and importance of environment – need for public awareness - concept of 

an ecosystem – structure and function of an ecosystem – producers, consumers and 
decomposers – energy flow in the ecosystem – ecological succession – food chains, food 
webs and ecological pyramids – Introduction, types, characteristic features, structure and 

function of the (a) forest ecosystem (b) grassland ecosystem (c) desert ecosystem (d) 
aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries) – Introduction to 

biodiversity definition: genetic, species and ecosystem diversity – biogeographical 
classification of India – value of biodiversity: consumptive use, productive use, social, 

ethical, aesthetic and option values – Biodiversity at global, national and local levels – India 
as a mega-diversity nation – hot-spots of biodiversity – threats to biodiversity: habitat loss, 
poaching of wildlife, man-wildlife conflicts – endangered and endemic species of India – 

conservation of biodiversity: In-situ and ex-situ conservation of biodiversity. Field study of 
common plants, insects, birds; Field study of simple ecosystems – pond, river, hill slopes, 

etc. 
 
UNIT II ENVIRONMENTAL POLLUTION          8 

Definition – causes, effects and control measures of: (a) Air pollution (b) Water pollution (c) 
Soil pollution (d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear 

hazards – solid waste management: causes, effects and control measures of municipal solid 
wastes – role of an individual in prevention of pollution – pollution case studies – disaster 
management: floods, earthquake, cyclone and landslides. Field study of local polluted site – 

Urban / Rural / Industrial / Agricultural. 
 

UNIT III NATURAL RESOURCES                 10  
Forest resources: Use and over-exploitation, deforestation, case studies- timber extraction, 
mining, dams and their effects on forests and tribal people – Water resources: Use and over- 

utilization of surface and ground water, floods, drought, conflicts over water, dams-benefits 
and problems – Mineral resources: Use and exploitation, environmental effects of extracting 

and using mineral resources, case studies – Food resources: World food problems, changes 
caused by agriculture and overgrazing, effects of modern agriculture, fertilizer-pesticide 
problems, water logging, salinity, case studies – Energy resources: Growing energy needs, 

renewable and non renewable energy sources, use of alternate energy sources. case studies 
– Land resources: Land as a resource, land degradation, man induced landslides, soil erosion 

and desertification – role of an individual in conservation of natural resources – Equitable 



use of resources for sustainable lifestyles. Field study of local area to document 
environmental assets – river / forest / grassland / hill / mountain. 

 
UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT       7  

From unsustainable to sustainable development – urban problems related to energy – water 
conservation, rain water harvesting, watershed management – resettlement and 
rehabilitation of people; its problems and concerns, case studies – role of non-governmental 

organization- environmental ethics: Issues and possible solutions – climate change, global 
warming, acid rain, ozone layer depletion, nuclear accidents and holocaust, case studies. – 

wasteland reclamation – consumerism and waste products – environment production act – 
Air (Prevention and Control of Pollution) act – Water (Prevention and control of Pollution) act 
– Wildlife protection act – Forest conservation act – enforcement machinery involved in 

environmental legislation- central and state pollution control boards- Public awareness.  
 

UNIT V HUMAN POPULATION AND THE ENVIRONMENT      6  
Population growth, variation among nations – population explosion – family welfare 
programme – environment and human health – human rights – value education – HIV / 

AIDS – women and child welfare – role of information technology in environment and human 
health – Case studies.  

TOTAL: 45 PERIODS 
OUTCOMES:  

 Environmental Pollution or problems cannot be solved by mere laws. Public participation 
is an important aspect which serves the environmental Protection. One will obtain 
knowledge on the following after completing the course.  

 Public awareness of environmental is at infant stage.  

 Ignorance and incomplete knowledge has lead to misconceptions  

 Development and improvement in std. of living has lead to serious environmental 
disasters  

 
TEXTBOOKS:  
1. Benny Joseph, ‗Environmental Science and Engineering„, Tata McGraw-Hill, New Delhi, 

2006.  
2. Gilbert M.Masters, ‗Introduction to Environmental Engineering and Science„, 2nd edition, 

Pearson Education, 2004.  
 
REFERENCES :  

1. Dharmendra S. Sengar, ‗Environmental law„, Prentice hall of India PVT LTD,New Delhi, 
2007.  

2. Erach Bharucha, ―Textbook of Environmental Studies‖, Universities Press(I) PVT, LTD, 
Hydrabad, 2015.  

3. Rajagopalan, R, ‗Environmental Studies-From Crisis to Cure„, Oxford University Press, 
2005.  

4. G. Tyler Miller and Scott E. Spoolman, ―Environmental Science‖, Cengage Learning India 
PVT, LTD, Delhi, 2014.  

 

 



CE8392  ENGINEERING GEOLOGY 

OBJECTIVE:  

 At the end of this course the students will be able to understand the importance of 
geological knowledge such as earth, earthquake, volcanism and to apply this knowledge 

in projects such as dams, tunnels, bridges, roads, airport and harbor.  
 
UNIT I PHYSICAL GEOLOGY           9  

Geology in civil engineering – branches of geology – structure of earth and its composition 
weathering of rocks – scale of weathering – soils - landforms and processes associated with 

river, wind, groundwater and sea – relevance to civil engineering. Plate tectonics – Earth 
quakes – Seismic zones in India.  

UNIT II MINEROLOGY            9  
Physical properties of minerals – Quartz group, Feldspar group, Pyroxene - hypersthene and 

augite, Amphibole – hornblende, Mica – muscovite and biotite, Calcite, Gypsum and Clay 
minerals.  

UNIT III PETROLOGY            9  
Classification of rocks, distinction between Igneous, Sedimentary and Metamorphic rocks. 

Engineering properties of rocks. Description, occurrence, engineering properties, distribution 
and uses of Granite, Dolerite, Basalt, Sandstone, Limestone, Laterite, Shale, Quartzite, 
Marble, Slate, Gneiss and Schist.  

UNIT IV STRUCTURAL GEOLOGY AND GEOPHYSICAL METHODS     9  

Geological maps – attitude of beds, study of structures – folds, faults and joints – relevance 
to civil engineering. Geophysical methods – Seismic and electrical methods for subsurface 
investigations.  

UNIT V APPLICATION OF GEOLOGICAL INVESTIGATIONS      9  

Remote sensing for civil engineering applications; Geological conditions necessary for design 
and construction of Dams, Reservoirs, Tunnels, and Road cuttings - Hydrogeological 
investigations and mining - Coastal protection structures. Investigation of Landslides, causes 

and mitigation.  
TOTAL: 45 PERIODS  

OUTCOMES:  

 The students completing this course  

 Will be able to understand the importance of geological knowledge such as earth, 
earthquake, volcanism and the action of various geological agencies.  

 Will get basics knowledge on properties of minerals.  

 Gain knowledge about types of rocks, their distribution and uses.  

 Will understand the methods of study on geological structure.  

 Will understand the application of geological investigation in projects such as dams, 

tunnels, bridges, roads, airport and harbor  
 

 
 
 



TEXT BOOKS:  
1. Varghese, P.C., Engineering Geology for Civil Engineering Prentice Hall of India Learning 

Private Limited, New Delhi, 2012.  
2. Venkat Reddy. D. Engineering Geology, Vikas Publishing House Pvt. Lt, 2010.  

3. Gokhale KVGK, "Principles of Engineering Geology", B.S. Publications, Hyderabad 2011.  
4. Chenna Kesavulu N. "Textbook of Engineering Geology", Macmillan India Ltd., 2009.  
5. Parbin Singh. A "Text book of Engineering and General Geology", Katson publishing 

house, Ludhiana 2009.  
 

REFERENCES:  
1. Blyth F.G.H. and de Freitas M.H., Geology for Engineers, Edward Arnold, London, 2010. 
2. Bell .F.G.. "Fundamentals of Engineering Geology", B.S. Publications. Hyderabad 2011. 

3. Dobrin, M.B "An introduction to geophysical prospecting", McGraw Hill, New Delhi, 1988. 

  



EN8491 WATER SUPPLY ENGINEERING 

OBJECTIVE:  
 To equip the students with the principles and design of water treatment units and 

distribution system.  
 
UNIT I SOURCES OF WATER 9  

Public water supply system – Planning, Objectives, Design period, Population forecasting; 
Water demand – Sources of water and their characteristics, Surface and Groundwater – 

Impounding Reservoir – Development and selection of source – Source Water quality – 
Characterization – Significance – Drinking Water quality standards. 
 

UNIT II CONVEYANCE FROM THE SOURCE 9  
Water supply – intake structures – Functions; Pipes and conduits for water – Pipe materials 

– Hydraulics of flow in pipes – Transmission main design – Laying, jointing and testing of 
pipes – appurtenances – Types and capacity of pumps – Selection of pumps and pipe 
materials. 

 
UNIT III WATER TREATMENT 9  

Objectives – Unit operations and processes – Principles, functions, and design of water 
treatment plant units, aerators of flash mixers, Coagulation and flocculation –Clarifloccuator-
Plate and tube settlers - Pulsator clarifier - sand filters - Disinfection - Residue Management 

–Construction, Operation and Maintenance aspects. 
 

UNIT IV ADVANCED WATER TREATMENT9 
Water softening – Desalination- R.O. Plant – demineralization – Adsorption - Ion exchange– 

Membrane Systems – RO Reject Management - Iron and Manganese removal - 
Defluoridation - Construction and Operation & Maintenance aspects – Recent advances - 

MBR process. 
 
UNIT V WATER DISTRIBUTION AND SUPPLY 9  

Requirements of water distribution – Components – Selection of pipe material – Service 
reservoirs – Functions – Network design – Economics – Analysis of distribution networks -

Computer applications – Appurtenances – Leak detection. Principles of design of water 
supply in buildings – House service connection – Fixtures and fittings, systems of plumbing 
and types of plumbing.  

TOTAL: 45 PERIODS  
OUTCOMES:  

 The students completing the course will have an insight into the structure of drinking 
water supply systems, including water transport, treatment and distribution  

 The knowledge in various unit operations and processes in water treatment 

 An ability to design the various functional units in water treatment 

 An understanding of water quality criteria and standards, and their relation to public 

health 
 The ability to design and evaluate water supply project alternatives on basis of chosen 

criteria. 
 



 
TEXTBOOKS:  

1. Garg, S.K. Environmental Engineering, Vol.IKhanna Publishers, New Delhi, 2010.  

2. Modi, P.N., Water Supply Engineering, Vol.I Standard Book House, New Delhi, 2010.  

3. Punmia, B.C.,Ashok Jain and Arun Jain, Water Supply Engineering, Laxmi Publications (P) 

Ltd., New Delhi, 2014.  

 

REFERENCES:  
1. Manual on Water Supply and Treatment, CPHEEO, Ministry of Urban Development, 

Government of India, New Delhi, 1999.  

2. Syed R. Qasim and Edward M. Motley Guang Zhu, Water Works Engineering Planning, 

Design and Operation, Prentice Hall of India Learning Private Limited, New Delhi, 2009.  

  



CE8603  IRRIGATION ENGINEERING 

OBJECTIVE:  
 The student is exposed to different phases in irrigation practices and Planning and 

management of irrigation. Further they will be imparted required knowledge on Irrigation 

storage and distribution canal system and Irrigation management.  
 

UNIT I CROP WATER REQUIREMENT         9  
Need and classification of irrigation- historical development and merits and demerits of 
irrigation-types of crops-crop season-duty, delta and base period- consumptive use of crops- 

estimation of Evapotranspiration using experimental and theoretical methods 
 

UNIT II IRRIGATION METHODS          9  
Tank irrigation – Well irrigation – Irrigation methods: Surface and Sub-Surface and Micro 
Irrigation – design of drip and sprinkler irrigation – ridge and furrow irrigation-Irrigation 

scheduling – Water distribution system- Irrigation efficiencies. 
 

UNIT III DIVERSION AND IMPOUNDING STRUCTURES      9  
Types of Impounding structures - Gravity dam – Forces on a dam -Design of Gravity dams; 
Earth dams, Arch dams- Diversion Head works - Weirs and Barrages-  

 
UNIT IV CANAL IRRIGATION          9  

Canal regulations – direct sluice - Canal drop – Cross drainage works-Canal outlets – Design 
of prismatic canal-canal alignments-Canal lining - Kennedy‟s and Lacey‟s Regime theory-

Design of unlined canal. 
 
UNIT V WATER MANAGEMENT IN IRRIGATION       9  

Modernization techniques- Rehabilitation – Optimization of water use-Minimizing water 
losses- On form development works-Participatory irrigation management- Water resources 

associations- Changing paradigms in water management-Performance evaluation-Economic 
aspects of irrigation  

TOTAL :45 PERIODS  

OUTCOMES:  
Students will be able to  
 Have knowledge and skills on crop water requirements.  

 Understand the methods and management of irrigation.  

 Gain knowledge on types of Impounding structures  

 Understand methods of irrigation including canal irrigation.  

 Get knowledge on water management on optimization of water use.  

TEXTBOOKS:  
1. Dilip Kumar Majumdar, “Irrigation Water Management”, Prentice-Hall of India, New Delhi, 
2008.  

2. Punmia B.C., et. al; Irrigation and water power Engineering, Laxmi Publications, 16th 
Edition, New Delhi, 2009  

3. Garg S. K., “Irrigation Engineering and Hydraulic structures”, Khanna Publishers, 23rd 
Revised Edition, New Delhi, 2009  
REFERENCES:  

1. Duggal, K.N. & Soni, J.P., “Elements of Water Resources Engineering”, New Age 
International Publishers, 2005  



CE8491   SOIL MECHANICS 
OBJECTIVE:  

 To impart knowledge to classify the soil based on index properties and to assess their 
engineering properties based on the classification. To familiarize the students about the 

fundamental concepts of compaction, flow through soil, stress transformation, stress 
distribution, consolidation and shear strength of soils. To impart knowledge of design of 
both finite and infinite slopes.  

 
UNIT I SOIL CLASSIFICATION AND COMPACTION       9  

History – formation and types of soil – composition - Index properties – clay mineralogy 
structural arrangement of grains – description – Classification – BIS – US – phase 
relationship – Compaction – theory – laboratory and field technology – field Compaction 

method – factors influencing compaction. 
 

UNIT II EFFECTIVE STRESS AND PERMEABILITY       9  
Soil - water – Static pressure in water - Effective stress concepts in soils – Capillary 
phenomena–  Permeability – Darcy‟s law – Determination of Permeability – Laboratory 

Determination (Constant head and falling head methods) and field measurement pumping 
out in unconfined and confined aquifer – Factors influencing permeability of soils – Seepage 

- Two dimensional flow – Laplace‟s equation – Introduction to flow nets – Simple problems 
Sheet pile and wier. 

 
UNIT III STRESS DISTRIBUTION AND SETTLEMENT       9  
Stress distribution in homogeneous and isotropic medium – Boussines of theory – (Point 

load, Line load and udl) Use of Newmarks influence chart –Components of settlement – 
Immediate and consolidation settlement – Factors influencing settlement – Terzaghi‟s one 

dimensional consolidation theory – Computation of rate of settlement. – √t and log t 
methods. e-log p relationship consolidation settlement N-C clays – O.C clays – Computation. 
 

UNIT IV SHEAR STRENGTH           9  
Shear strength of cohesive and cohesion less soils – Mohr-Coulomb failure theory – shear 

strength - Direct shear, Triaxial compression, UCC and Vane shear tests – Pore pressure 
parameters – Factors influences shear strength of soil.  
 

UNIT V SLOPE STABILITY 9  
Infinite slopes and finite slopes –– Friction circle method – Use of stability number –

Guidelines for location of critical slope surface in cohesive and c - soil – Slope protection 
measures.  

TOTAL: 45 PERIODS 

OUTCOMES:  
 Students will be able to  

 classify the soil and assess the engineering properties, based on index properties.  
 Understand the stress concepts in soils  

 Understand and identify the settlement in soils.  

 Determine the shear strength of soil  

 Analyze both finite and infinite slopes.  
 

 



TEXTBOOKS:  
1. Murthy, V.N.S., “Text book of Soil Mechanics and Foundation Engineering”, CBS 

Publishers Distribution Ltd., New Delhi. 2014  
2. Arora, K.R., “Soil Mechanics and Foundation Engineering”, Standard Publishers and 

Distributors, New Delhi, 7th Edition, 2017(Reprint).  
3. Gopal Ranjan, A S R Rao, “Basic and Applied Soil Mechanics” New Age International 
Publication, 3rd Edition, 2016.  

4. Punmia, B.C., “Soil Mechanics and Foundations”, Laxmi Publications Pvt. Ltd. New Delhi,  
16th Edition, 2017.  

 
REFERENCES:  
1. McCarthy, D.F., “Essentials of Soil Mechanics and Foundations: Basic Geotechnics”. 

Prentice-Hall, 2006.  
2. Coduto, D.P., “Geotechnical Engineering – Principles and Practices”, Prentice Hall of India  

Pvt. Ltd. New Delhi, 2010.  
3. Braja M Das, “Principles of Geotechnical Engineering”, Cengage Learning India Private 
Limited, 8th Edition, 2014.  

4. Palanikumar.M., “Soil Mechanics”, Prentice Hall of India Pvt. Ltd, Learning Private Limited 
Delhi, 2013.  

5. Craig.R.F., “Soil Mechanics”, E & FN Spon, London and New York, 2012.  
6. Purushothama Raj. P., “Soil Mechanics and Foundations Engineering”,2nd Edition, Pearson 

Education, 2013.  
7. Venkatramaiah.C., “Geotechnical Engineering”, New Age International Pvt. Ltd., New 

Delhi, 2017.   



CE8604  HIGHWAY ENGINEERING 

OBJECTIVE:  
 To give an overview about the highway engineering with respect to, planning, design, 

construction and maintenance of highways as per IRC standards, specifications and methods  

 
UNIT I HIGHWAY PLANNING AND ALIGNMENT       9  

Significance of highway planning – Modal limitations towards sustainability - History of road 
development in India – factors influencing highway alignment – Soil suitability analysis - 
Road ecology - Engineering surveys for alignment, objectives, conventional and modern 

methods -Classification of highways – Locations and functions – Typical cross sections of 
Urban and Rural roads 

 
UNIT II GEOMETRIC DESIGN OF HIGHWAYS        9  
Cross sectional elements - Sight distances – Horizontal curves, Super elevation, transition 

curves, widening at curves – Vertical curves - Gradients, Special consideration for hill roads 
- Hairpin bends – Lateral and vertical clearance at underpasses.  

 
UNIT III DESIGN OF FLEXIBLE AND RIGID PAVEMENTS      9  
Pavement components and their role - Design principles -Design practice for flexible and 

rigid Pavements (IRC methods only) – Embankments- Problems in Flexible pavement design.  
 

UNIT IV HIGHWAY CONSTRUCTION MATERIALS AND PRACTICE 9  
Highway construction materials, properties, testing methods – CBR Test for subgrade - tests 

on aggregate & bitumen – Test on Bituminous mixes-Construction practice including modern 
materials and methods, Bituminous and Concrete road construction, Polymer modified 
bitumen, Recycling, Different materials – Glass, Fiber, Plastic, Geo-Textiles, Geo-Membrane 

(problem not included) – Quality control measures - Highway drainage –– Construction 
machineries.  

 
UNIT V EVALUATION AND MAINTENANCE OF PAVEMENTS 9  
Pavement distress in flexible and rigid pavements – Types of maintenance – Pavement 

Management Systems - Pavement evaluation, roughness, present serviceability index, skid 
resistance, structural evaluation, evaluation by deflection measurements – Strengthening of 

pavements –Highway Project formulation.  
TOTAL: 45 PERIODS 

OUTCOMES:  

Students will be able to  
 Get knowledge on planning and aligning of highway.  

 Geometric design of highways  

 Design flexible and rigid pavements.  

 Gain knowledge on Highway construction materials, properties, testing methods  

 Understand the concept of pavement management system, evaluation of distress and 
maintenance of pavements.  

 
TEXTBOOKS:  
1. Khanna.S. K., Justo.C.E.G and Veeraragavan A. "Highway Engineering", Nemchand 

Publishers, 2014.  



2. Subramanian K.P., "Highways, Railways, Airport and Harbour Engineering", Scitech 
Publications (India), Chennai, 2010  

3. Kadiyali.L.R. "Principles and Practice of Highway Engineering", Khanna Technical 
Publications, 8th edition Delhi, 2013.  

 
REFERENCES:  
1. Indian Road Congress (IRC), Guidelines for the Design of Flexible Pavements, ( Third 

Revision), IRC: 37-2012  

2. Indian Road Congress (IRC), Guidelines for the Design of Plain Jointed Rigid Pavements 
for Highways, ( Third Revision), IRC: 58-2012  

3. Yang H. Huang, "Pavement Analysis and Design", Pearson Education Inc, Nineth 
Impression, South Asia, 2012  

4. Ian D. Walsh, "ICE manual of highway design and management", ICE Publishers, Ist 
Edition, USA, 2011  

5. Fred L. Mannering, Scott S. Washburn and Walter P.Kilareski, "Principles of Highway 
Engineering and Traffic Analysis", Wiley India Pvt. Ltd., New Delhi, 2011  
6. Garber and Hoel, "Principles of Traffic and Highway Engineering", CENGAGE Learning, 

New Delhi, 2010  
7. O‟Flaherty.C.A "Highways, Butterworth – Heinemann, Oxford, 2006  

8. IRC-37–2012,The Indian roads Congress, Guidelines for the Design of Flexible Pavements, 
New Delhi  
9. IRC 58-2012. The Indian Road Congress, Guideline for the Design of Rigid Pavements for 

Highways, New Delhi. 
  



EN8592 WASTEWATER ENGINEERING 
 

OBJECTIVE:  
 The objectives of this course is to help students develop the ability to apply basic 

understanding of physical, chemical, and biological phenomena for successful design, 
operation and maintenance of sewage treatment plants.  

 

UNIT I PLANNING AND DESIGN OF SEWERAGE SYSTEM         9 
Characteristics and composition of sewage - population equivalent -Sanitary sewage flow 

estimation – Sewer materials – Hydraulics of flow in sanitary sewers – Sewer design – Storm 
drainage-Storm runoff estimation – sewer appurtenances – corrosion in sewers – prevention 
and control – sewage pumping-drainage in buildings-plumbing systems for drainage - Rain 

Water ting. 
 

UNIT II PRIMARY TREATMENT OF SEWAGE        9  
Objectives – Unit Operations and Processes – Selection of treatment processes –- Onsite 
sanitation - Septic tank- Grey water harvesting – Primary treatment – Principles, functions 

and design of sewage treatment units - screens - grit chamber-primary sedimentation tanks 
– Construction, Operation and Maintenance aspects. 

 
UNIT III SECONDARY TREATMENT OF SEWAGE       9  

Objectives – Selection of Treatment Methods – Principles, Functions, - Activated Sludge 
Process and Extended aeration systems -Trickling filters– Sequencing Batch Reactor(SBR) – 
Membrane Bioreactor - UASB – Waste Stabilization Ponds – - Other treatment methods -

Reclamation and Reuse of sewage - Recent Advances in Sewage Treatment – Construction, 
Operation and Maintenance aspects.  

 
UNIT IV DISPOSAL OF SEWAGE          9  
Standards for– Disposal - Methods – dilution – Mass balance principle - Self purification of 

river- Oxygen sag curve – deoxygenation and reaeration - Streeter–Phelps model - Land 
disposal – Sewage farming – sodium hazards - Soil dispersion system.  

 
UNIT V SLUDGE TREATMENT AND DISPOSAL        9  
Objectives - Sludge characterization – Thickening - Design of gravity thickener- Sludge 

digestion – Standard rate and High rate digester design- Biogas recovery – Sludge 
Conditioning and Dewatering – Sludge drying beds- ultimate residue disposal – recent 

advances.  
TOTAL: 45 PERIODS 

OUTCOMES:  

The students completing the course will have  
 An ability to estimate sewage generation and design sewer system including sewage 

pumping stations  

 The required understanding on the characteristics and composition of sewage, self-
purification of streams 

 An ability to perform basic design of the unit operations and processes that are used in 
sewage treatment  

 Understand the standard methods for disposal of sewage. 

 Gain knowledge on sludge treatment and disposal. 



TEXTBOOKS:  
 1. Garg, S.K., Environmental Engineering Vol. II, Khanna Publishers,New Delhi, 2015.  

 2. Duggal K.N., “Elements of Environmental Engineering” S.Chand and Co. Ltd., New 
Delhi, 2014.  

 3, Punmia, B.C., Jain, A.K., and Jain.A.K.., Environmental Engineering, Vol.II, Laxmi 
Publications, 2010.  

 

REFERENCES:  
 1. Manual on Sewerage and Sewage Treatment Systems Part A,B and C, CPHEEO, 

Ministry of Urban Development, Government of India, New Delhi, 2013.  
 2. Metcalf and Eddy- Wastewater Engineering–Treatment and Reuse, Tata Mc.Graw-Hill 

Company, New Delhi, 2010.  

 3. Syed R. Qasim “Wastewater Treatment Plants”, CRC Press, Washington D.C.,2010  
 4. Gray N.F, “Water Technology”, Elsevier India Pvt. Ltd., New Delhi, 2006. 

  



CE8702   RAILWAYS, AIRPORTS, DOCKS AND HARBOUR ENGINEERING 

 

OBJECTIVE:  
 To introduce the students about Railways planning, design, construction and maintenance 

and planning design principles of airport and harbor.  

 
UNIT I RAILWAY PLANNING AND CONSTRUCTION            10  

Elements of permanent way – Rails, Sleepers, Ballast, rail fixtures and fastenings, Selection 
of gauges - Track Stress, coning of wheels, creep in rails, defects in rails – Route alignment 
surveys, conventional and modern methods--Geometric design of railway, gradient, super 

elevation, widening of gauge on curves- Level Crossings. .  
 

UNIT II RAILWAY CONSTRUCTION AND MAINTENANCE      8  
Earthwork – Stabilization of track on poor soil - Track drainage – Calculation of Materials 
required for track laying - Construction and maintenance of tracks – Railway Station and 

yards and passenger amenities-Signalling  
 

UNIT III AIRPORT PLANNING          7  
Air transport characteristics - airport classification – ICAO - airport planning: Site selection 
typical Airport Layouts, Case Studies, parking and Circulation Area  

 
UNIT IV AIRPORT DESIGN                  10  

Runway Design: Orientation, Wind Rose Diagram, Problems on basic and Actual Length, 
Geometric Design – Elements of Taxiway Design – Airport Zones – Passenger Facilities and 
Services – Runway and Taxiway Markings.  

 
UNIT V HARBOUR ENGINEERING                 10  

Definition of Basic Terms: Harbour, Port, Satellite Port, Docks, Waves and Tides – Planning 
and Design of Harbours: Harbour Layout and Terminal Facilities – Coastal Structures: Piers, 
Break waters, Wharves, Jetties, Quays, Spring Fenders, Dolphins and Floating Landing Stage 

– Inland Water Transport – Wave action on Coastal Structures and Coastal Protection Works 
– Coastal Regulation Zone, 2011  

TOTAL: 45 PERIODS 
OUTCOMES:  
Students who successfully complete this course will be able to:  

 Understand the methods of route alignment and design elements in Railway Planning and 
Constructions.  

 Understand the Construction techniques and Maintenance of Track laying and Railway 
stations.  

 Gain an insight on the planning and site selection of Airport Planning and design.  

 Analyze and design the elements for orientation of runways and passenger facility 
systems.  

 Understand the various features in Harbours and Ports, their construction, coastal 
protection works and coastal Regulations to be adopted.  

 
 

 



TEXTBOOKS:  
1. Subramanian K.P., Highways, Railways, Airport and Harbour Engineering, V Scitech 

Publications (India), Chennai, 2010  
2. Saxena Subhash, C.and Satyapal Arora, A Course in Railway Engineering, Dhanapat Rai 

and Sons, Delhi, 1998  
3. Khanna.S.K. Arora.M.G and Jain.S.S, Airport Planning and Design, Nemachand and Bros, 
Roorkee, 1994  

 
REFERENCES:  

1. Venkatramaiah. C., Transportation Engineering-Vol.2 Railways, Airports, Docks and 
Harbours, Bridges and Tunnels.,Universities Press (India) Private Limited, Hyderabad, 2015.  
2. Mundrey J S, Railway Track Engineering, McGraw Hill Education ( India) Private Ltd, New 

Delhi, 2013. 
  



CE8005  AIR POLLUTION AND CONTROL ENGINEERING 
OBJECTIVE:  

 To impart knowledge on the principle and design of control of Indoor/ particulate/ 
gaseous air pollutant and its emerging trends.  

 
UNIT I INTRODUCTION           7  
Structure and composition of Atmosphere – Definition, Scope and Scales of Air Pollution – 

Sources and classification of air pollutants and their effect on human health, vegetation, 
animals, property, aesthetic value and visibility- Ambient Air Quality and Emission standards 

–Ambient and stack sampling and Analysis of Particulate and Gaseous Pollutants.  
 
UNIT II METEOROLOGY           6  

Effects of meteorology on Air Pollution - Fundamentals, Atmospheric stability, Inversion, 
Wind profiles and stack plume patterns- Atmospheric Diffusion Theories – Dispersion 

models, Plume rise.  
 
UNIT III CONTROL OF PARTICULATE CONTAMINANTS              11  

Factors affecting Selection of Control Equipment – Gas Particle Interaction – Working 
principle, Design and performance equations of Gravity Separators, Centrifugal separators 

Fabric filters, Particulate Scrubbers, Electrostatic Precipitators – Operational Considerations.  
 

UNIT IV CONTROL OF GASEOUS CONTAMINANTS               11  
Factors affecting Selection of Control Equipment – Working principle, Design and 
performance equations of absorption, Adsorption, condensation, Incineration, Bio scrubbers, 

Bio filters – Process control and Monitoring - Operational Considerations.  
 

UNIT V INDOOR AIR QUALITY MANAGEMENT               10  
Sources, types and control of indoor air pollutants, sick building syndrome and Building 
related illness- Sources and Effects of Noise Pollution – Measurement – Standards –Control 

and Preventive measures. 
TOTAL: 45 PERIODS  

OUTCOMES:  
The students completing the course will have  
 an understanding of the nature and characteristics of air pollutants, noise pollution and 

basic concepts of air quality management  

 ability to identify, formulate and solve air and noise pollution problems  

 ability to design stacks and particulate air pollution control devices to meet applicable 
standards.  

 Ability to select control equipments.  

 Ability to ensure quality, control and preventive measures.  

 
TEXTBOOKS:  
1. Lawrence K. Wang, Norman C. Pareira, Yung Tse Hung, “Air Pollution Control 

Engineering”, Tokyo, springer science + science media LLC,2004.  

2. Noel de Nevers, “Air Pollution Control Engineering”, Waveland press,Inc 2017.  

3. Anjaneyulu. Y, “Air Pollution and Control Technologies‟, Allied Publishers (P) Ltd., India 

2002.  



REFERENCES:  
1. David H.F. Liu, Bela G. Liptak, “Air Pollution”, Lweis Publishers, 2000.  

2. Arthur C. Stern, “Air Pollution (Vol.I – Vol.VIII)”, Academic Press, 2006.  

3. Wayne T.Davis, “Air Pollution Engineering Manual”, John Wiley & Sons, Inc, 2000.  

4. M.N Rao and HVN Rao, “Air Pollution”,Tata Mcgraw Hill Publishing Company limited,2007.  

5. C.S.Rao, “Environmental Pollution Control Engineering”,New Age International(P) Limited 

Publishers,2006.  
  



CE8008  TRANSPORT AND ENVIRONMENT 
OBJECTIVE:  

 The objective of this course is to create an awareness / overview of the impact of 
Transportation Projects on the environment and society.  

 
UNIT I INTRODUCTION           8  
Environmental Inventory, Environmental Assessment, Environmental Impact Assessment 

(EIA), Environmental Impact of Transportation Projects, Need for EIA, EIA Guidelines for 
Transportation Project, Historical Development. 

 
UNIT II METHODOLOGIES           8  
Elements of EIA – Screening and Scoping – Methods of Impact Analysis – Applications – 

Appropriate methodology.  
 

UNIT III ENVIRONMENTAL IMPACT, PREDICTION AND ASSESSMENT           10  
Prediction and Assessment of Impact of Transportation Project at various stages on water, 
air, noise, land acquisition and resettlement, Socio economic impact, indigenous people, 

aesthetics, health and safety, energy studies, IRC guidelines.  
 

UNIT IV ENVIRONMENTAL MITIGATION AND MANAGEMENT PLAN           10  
Mitigation of the impact on Natural and Man-made Environment, Health, Water, Land, Noise, 

Air, Public participation, Environmental Management Plan, Energy Conservation, Methods to 
reduce Global Warming.  
 

UNIT V EIA CASE STUDIES           9  
EIA Case Studies on Highway, Railway, Airways and Waterways Projects  

TOTAL: 45 PERIODS 
OUTCOMES:  
Students will be able to  

 Understood the impact of Transportation projects on the environment.  

 Get knowledge on methods of impact analysis and their applications.  

 Understand environmental Laws on Transportation Projects and the mitigative measures 
adopted in the planning stage.  

 Predict and assess the impact of transportation projects.  

 
TEXTBOOKS:  
1. Canter, L.R., Environmental Impact Assessment, McGraw Hill, New Delhi, 1996.  

2. Indian Road Congress (IRC), Environmental Impact of Highway Projects, IRC, Delhi, 
1998.  

3. P. Meenakshi, Elements of Environmental Science and Engineering, Prentice Hall of India, 
New Delhi, 2006  
4. Thirumurthy A.M., Introduction to Environmental Science and Management, Shroff 

Publishers, Bombay, 2005  
 

REFERENCES:  
1. John G.Rau and David, C.Hooten, Environmental Impact Analysis Handbook, McGraw Hill  
Book Company, 1995  



2. James H.Banks, Introduction to Transportation Engineering, McGraw Hill Book Company, 
2000  

3. World Bank, A Handbook on Roads and Environment, Vol.I and II, Washington DC, 1997  
4. Priya Ranjan Trivedi, International Encyclopedia of Ecology and Environment – EIA, Indian 

Institute of Ecology and Environment, New Delhi, 1998. 

  



GE8071   DISASTER MANAGEMENT 

OBJECTIVES:  
 To provide students an exposure to disasters, their significance and types.  

 To ensure that students begin to understand the relationship between vulnerability,  

 disasters, disaster prevention and risk reduction  
 To gain a preliminary understanding of approaches of Disaster Risk Reduction (DRR)  

 To enhance awareness of institutional processes in the country and  

 To develop rudimentary ability to respond to their surroundings with potential  
 disaster response in areas where they live, with due sensitivity 

 
UNIT I INTRODUCTION TO DISASTERS         9  
Definition: Disaster, Hazard, Vulnerability, Resilience, Risks – Disasters: Types of disasters – 

Earthquake, Landslide, Flood, Drought, Fire etc - Classification, Causes, Impacts including 
social, economic, political, environmental, health, psychosocial, etc.- Differential impacts- in 

terms of caste, class, gender, age, location, disability - Global trends in disasters: urban 
disasters, pandemics, complex emergencies, Climate change- Dos and Don‟ts during various 
types of Disasters. 

 
UNIT II APPROACHES TO DISASTER RISK REDUCTION (DRR)     9  

Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness 
community based DRR, Structural- nonstructural measures, Roles and responsibilities of- 

community, Panchayati Raj Institutions/Urban Local Bodies (PRIs/ULBs), States, Centre, and 
other stake-holders- Institutional Processes and Framework at State and Central Level- 
State Disaster Management Authority(SDMA) – Early Warning System – Advisories from 

Appropriate Agencies.  
 

UNIT III INTER-RELATIONSHIP BETWEEN DISASTERS AND DEVELOPMENT   9  
Factors affecting Vulnerabilities, differential impacts, impact of Development projects such 
as dams, embankments, changes in Land-use etc.- Climate Change Adaptation- IPCC 

Scenario and Scenarios in the context of India - Relevance of indigenous knowledge, 
appropriate technology and local resources.  

 
UNIT IV DISASTER RISK MANAGEMENT IN INDIA       9  
Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food, 

Sanitation, Shelter, Health, Waste Management, Institutional arrangements (Mitigation, 
Response and Preparedness, Disaster Management Act and Policy - Other related policies, 

plans, programmes and legislation – Role of GIS and Information Technology Components in 
Preparedness, Risk Assessment, Response and Recovery Phases of Disaster – Disaster 
Damage Assessment. 

 
UNIT V DISASTER MANAGEMENT: APPLICATIONS AND CASE STUDIES AND FIELD 

WORKS              9  
Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings 
and Infrastructure: Case Studies, Drought Assessment: Case Studies, Coastal Flooding: 

Storm Surge Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies; Forest Fire: 
Case Studies, Man Made disasters: Case Studies, Space Based Inputs for Disaster Mitigation 

and Management and field works related to disaster management.  



TOTAL: 45 PERIODS  
 

OUTCOMES:  
The students will be able to  
 Differentiate the types of disasters, causes and their impact on environment and society  

 Assess vulnerability and various methods of risk reduction measures as well as 
mitigation.  

 Draw the hazard and vulnerability profile of India, Scenarious in the Indian context, 
Disaster damage assessment and management.  

 
TEXTBOOKS:  
1. Singhal J.P. “Disaster Management”, Laxmi Publications, 2010. ISBN-10: 9380386427 

ISBN-13: 978-9380386423  

2. Tushar Bhattacharya, “Disaster Science and Management”, McGraw Hill India Education 

Pvt. Ltd., 2012. ISBN-10: 1259007367, ISBN-13: 978-1259007361]  

3. Gupta Anil K, Sreeja S. Nair. Environmental Knowledge for Disaster Risk Management, 

NIDM, New Delhi, 2011  

4. Kapur Anu Vulnerable India: A Geographical Study of Disasters, IIAS and Sage Publishers, 

New Delhi, 2010.  
 
REFERENCES:  

1. Govt. of India: Disaster Management Act , Government of India, New Delhi, 2005  

2. Government of India, National Disaster Management Policy,2009.  

  



CE8001   GROUND IMPROVEMENT TECHNIQUES 

OBJECTIVE:  
 Students will be exposed to various problems associated with soil deposits and methods 

to evaluate them. The different techniques will be taught to them to improve the 
characteristics of difficult soils as well as design techniques required to implement various 
ground improvement methods. 

 
UNIT I PROBLEMATIC SOIL AND IMPROVEMENT TECHNIQUES     8  

Role of ground improvement in foundation engineering – Methods of ground improvement – 
Geotechnical problems in alluvial, lateritic and black cotton soils – Selection of suitable 
ground improvement techniques based on soil conditions.  

 
UNIT II DEWATERING                  10  

Dewatering Techniques - Well points – Vacuum and electroosmotic methods – Seepage 
analysis for two dimensional flow for fully and partially penetrated slots in homogeneous 
deposits – Design for simple cases.  

 
UNIT III INSITU TREATMENT OF COHESIONLESS AND COHESIVE SOILS           10  

Insitu densification of cohesionless soils – Shallow as deep compaction – Dynamic 
compaction - Vibroflotation, Sand compaction piles and deep compaction. Consolidation of 
cohesionless soils - Preloading with sand drains, and fabric drains, Stabilization of soft clay 

ground using stone columns and Lime piles-Installation techniques – Simple design - 
Relative merits of above methods and their limitations.  

 
UNIT IV EARTH REINFORCEMENT          9  
Concept of reinforcement – Types of reinforcement material – Reinforced earth wall – 

Mechanism – Simple design - Applications of reinforced earth; Functions of Geotextiles in 
filtration, drainage, separation, road works and containment applications.  

 
UNIT V GROUTING TECHNIQUES          8  
Types of grouts – Grouting equipments and machinery – Injection methods – Grout 

monitoring – Stabilization with cement, lime and chemicals – Stabilization of expansive soil.  
TOTAL: 45 PERIODS 

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

 Gain knowledge on methods and selection of ground improvement techniques.  

 Understand dewatering techniques and design for simple cases.  

 Get knowledge on insitu treatment of cohesionless and cohesive soils.  

 Understand the concept of earth renforcement and design of reinforced earth.  

 Get to know types of grouts and grouting technique.  

 
TEXTBOOKS:  
1. Purushothama Raj. P, “Ground Improvement Techniques”, Lakshmi Publications, 2nd 

Edition, 2016.  
2. Koerner, R.M. “Construction and Geotechnical Methods in Foundation Engineering”, 

McGraw Hill, 1994.  



3. Nihar Ranjan Patra, “Ground Improvement Techniques”, Vikas Publishing House, First 
Edition, 2012.  

4. Mittal.S, “An Introduction to Ground Improvement Engineering”, Medtech Publisher, First 
Edition, 2013.  

 
REFERENCES:  
1. Moseley, M.P., “Ground Improvement” Blockie Academic and Professional, 1992.  

2. Moseley, M.P and Kirsch. K., „Ground Improvement”, Spon Press, Taylor and Francis 
Group, London, 2nd Edition, 2004.  

3. Jones C.J.F.P. “Earth Reinforcement and Soil Structure”, Thomas Telford Publishing, 1996.  
4. Winterkorn, H.F. and Fang, H.Y. “Foundation Engineering Hand Book”. Van Nostrand 
Reinhold, 1994.  

5. Das, B.M., “Principles of Foundation Engineering” (seventh edition), Cengage learning, 
2010.  

6. Coduto, D.P., “Geotechnical Engineering – Principles and Practices”, Prentice Hall of India  
Pvt.Ltd. New Delhi, 2011.  
7. Koerner, R.M., “Designing with Geosynthetics” (Sixth Edition), Xlibris Corporation, U.S.A, 

2012.  
8. IS Code 9759 : 1981 (Reaffirmed 1998) “Guidelines for Dewatering During Construction”, 

Bureau of Indian Standards, New Delhi.  
9. IS Code 15284 (Part 1): 2003 “Design and Construction for Ground Improvement – 

Guidelines” (Stone Column), Bureau of Indian Standards, New Delhi. 
  



CE8003   ROCK ENGINEERING 
OBJECTIVE:  

 To impart knowledge on fundamentals of rock mechanics and its application in solving 
simple problems associated with rock slopes and underground openings. Student gains 

the knowledge on the mechanics of rock and its applications in underground structures 
and rock slope stability analysis. 

 

UNIT I CLASSIFICATION AND INDEX PROPERTIES OF ROCKS     6  
Geological classification – Index properties of rock systems – Classification of rock masses 

for engineering purpose – Rock Mass Rating and Q System.  
 
UNIT II ROCK STRENGTH AND FAILURE CRITERIA              12  

Modes of rock failure – Strength of rock – Laboratory measurement of shear, tensile and 
compressive strength. Stress - strain behaviour of rock under Hydrostatic compression and 

deviatoric loading – Mohr –Coulomb failure criteria and Hock and Brown empirical criteria  
 
UNIT III INITIAL STRESSES AND THEIR MEASUREMENTS             10  

Estimation of initial stresses in rocks – influence of joints and their orientation in distribution 
of stresses – measurements of in-situ stresses – Hydraulic fracturing – Flat jack method – 

Over coring method  
 

UNIT IV APPLICATION OF ROCK MECHANICS IN ENGINEERING            10  
Simple engineering application – Underground openings – Rock slopes – Foundations and 
mining subsidence.  

 
UNIT V ROCK STABILISATION 7  

Introduction – Rock support and Rock reinforcement – Principles – Support reaction curves – 
Shotcreting.  

TOTAL: 45 PERIODS  

OUTCOMES:  
At the end of the course the student will be able to  
 Classify the rocks, study the index properties of rock systems.  

 Understand the modes of rock failure, stares-strain characteristics, failure criteria.  

 Estimate the stresses in rocks.  

 Apply rock mechanics in engineering.  

 Get knowledge on rock stabilization.  

 
TEXTBOOKS:  
1. Goodman, P.E. “Introduction to Rock Mechanics”, John Wiley and Sons, 1999.  

2. Stillborg B., “Professional User Handbook for rock Bolting”, Tran Tech Publications, 1996.  
3. Ramamurthy T., “Engineering in Rocks for Slopes Foundations and Tunnels”, PHI Learning 

Pvt. Ltd., 3rd Edition, 2014. 
 
REFERENCES:  

1. Brown, E.T. “Rock Characterisation Testing and Monitoring”. Pergaman Press 1991.  
2. Arogyaswamy, R.N.P., Geotechnical Application in Civil Engineering”, Oxford and IBH, 

1991.  
 



CE8010   ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT 
 

OBJECTIVE:  
 To impart the knowledge and skills to identify, assess and mitigate the environmental 

and social impacts of developmental projects  
 
UNIT I INTRODUCTION           9  

Impacts of Development on Environment – Rio Principles of Sustainable Development- 
Environmental Impact Assessment (EIA) – Objectives – Historical development – EIA Types 

– EIA in project cycle –EIA Notification and Legal Framework–Stakeholders and their Role in 
EIA– Selection & Registration Criteria for EIA Consultants  
 

UNIT II ENVIRONMENTAL ASSESSMENT         9  
Screening and Scoping in EIA – Drafting of Terms of Reference,Baseline monitoring, 

Prediction and Assessment of Impact on land, water, air, noise and energy, flora and fauna - 
Matrices – Networks – Checklist Methods - Mathematical models for Impact prediction – 
Analysis of alternatives  

 
UNIT III ENVIRONMENTAL MANAGEMENT PLAN       9  

Plan for mitigation of adverse impact on water, air and land, water, energy, flora and fauna 
– Environmental Monitoring Plan – EIA Report Preparation – Review of EIA Reports – Public 

Hearing-Environmental Clearance Post Project Monitoring 
 
UNIT IV SOCIO ECONOMIC ASSESSMENT        9  

Baseline monitoring of Socio economic environment – Identification of Project Affected 
Personal – Rehabilitation and Resettlement Plan- Economic valuation of Environmental 

impacts – Cost benefit Analysis-  
 
UNIT V CASE STUDIES            9  

EIA case studies pertaining to Infrastructure Projects – Real Estate Development - Roads 
and Bridges – Mass Rapid Transport Systems - Ports and Harbor – Airports - Dams and 

Irrigation projects - Power plants – CETPs- Waste Processing and Disposal facilities – Mining 
Projects.  

TOTAL: 45 PERIODS  

OUTCOMES:  
The students completing the course will have ability to  

 carry out scoping and screening of developmental projects for environmental and social 
assessments  

 explain different methodologies for environmental impact prediction and assessment  

 plan environmental impact assessments and environmental management plans  

 evaluate environmental impact assessment reports  

 
TEXTBOOKS:  

1. Canter, R.L, “Environmental impact Assessment “, 2nd Edition, McGraw Hill Inc, New 
Delhi,1995.  

2. Lohani, B., J.W. Evans, H. Ludwig, R.R. Everitt, Richard A. Carpenter, and S.L. Tu, 
“Environmental Impact Assessment for Developing Countries in Asia”, Volume 1 – Overview, 
Asian Development Bank,1997.  



3. Peter Morris, Riki Therivel “Methods of Environmental Impact Assessment”, Routledge 
Publishers,2009.  

 
REFERENCES:  

1. Becker H. A., Frank Vanclay,“The International handbook of social impact assessment” 
conceptual and methodological advances, Edward Elgar Publishing, 2003.  

2. Barry Sadler and Mary McCabe, “Environmental Impact Assessment Training Resource 

Manual”, United Nations Environment Programme, 2002.  

3. Judith Petts, “Handbook of Environmental Impact Assessment Vol. I and II”, Blackwell 
Science New York, 1998.  

4. Ministry of Environment and Forests EIA Notification and Sectoral Guides, Government of 
India, New Delhi, 2010.  
 

  



EN8591   MUNICIPAL SOLID WASTE MANAGEMENT 
 

OBJECTIVE:  
 To make the students conversant with the types, sources, generation, storage, 

collection, transport, processing and disposal of municipal solid waste. 
 
UNIT I SOURCES AND CHARACTERISTICS        9  

Sources and types of municipal solid wastes- Public health and environmental impacts of 
improper disposal of solid wastes- sampling and characterization of wastes - factors affecting 

waste generation rate and characteristics - Elements of integrated solid waste management 
– Requirements and salient features of Solid waste management rules (2016) –- Role of 
public and NGO‟s- Public Private participation – Elements of Municipal Solid Waste 

Management Plan.  
 

UNIT II SOURCE REDUCTION , WASTE STORAGE AND RECYCLING    8  
Waste Management Hierarchy - Reduction, Reuse and Recycling - source reduction of waste 
– On-site storage methods – Effect of storage, materials used for containers – segregation of 

solid wastes – Public health and economic aspects of open storage – case studies under 
Indian conditions – Recycling of Plastics and Construction/Demolition wastes.  

 
UNIT III COLLECTION AND TRANSFER OF WASTES       8  

Methods of Residential and commercial waste collection – Collection vehicles – Manpower – 
Collection routes – Analysis of waste collection systems; Transfer stations –location, 
operation and maintenance; options under Indian conditions – Field problems- solving.  

 
UNIT IV PROCESSING OF WASTES                12  

Objectives of waste processing – Physical Processing techniques and Equipment; Resource 
recovery from solid waste composting and biomethanation; Thermal processing options – 
case studies under Indian conditions.  

 
UNIT V WASTE DISPOSAL           8  

Land disposal of solid waste- Sanitary landfills – site selection, design and operation of 
sanitary landfills – Landfill liners – Management of leachate and landfill gas- Landfill 
bioreactor – Dumpsite Rehabilitation  

TOTAL: 45 PERIODS  
OUTCOMES:  

 The students completing the course will demonstrate  
 understanding of the nature and characteristics of municipal solid wastes and the 

regulatory requirements regarding municipal solid waste management.  

 Reduction, reuse and recycling of waste.  
 ability to plan and design systems for storage, collection, transport, processing and 

disposal of municipal solid waste.  

 knowledge on the issues on solid waste management from an integrated and holistic 

perspective, as well as in the local and international context.  

 Design and operation of sanitary landfill.  
 
 



TEXTBOOKS:  
1. William A. Worrell, P. Aarne Vesilind (2012) Solid Waste Engineering, Cengage Learning, 

2012.  

2. John Pitchel (2014), Waste Management Practices-Municipal, Hazardous and industrial – 

CRC Press, Taylor and Francis, New York.  
 
REFERENCES:  

1. CPHEEO (2014), “Manual on Municipal Solid waste management, Central Public Health 
and Environmental Engineering Organisation , Government of India, New Delhi.  

2 George Tchobanoglous and FrankKreith (2002).Handbook of Solid waste management, 
McGraw Hill, New York. 


