Maulana Azad National Institute of Technology, Bhopal — 462003

WATER MANAGEMENT CENTRE

M. Tech in Water Resources Engineering and Management

SCHEME OF STUDY (wef July 2021)

First Semester:

Course Subject Scheme of studies periods per| Total
No. week Credits
L T
WR 511 |Computational Techniques in Water Resources 3 - 3
WR 512 | Advanced Hydraulics 3 - 3
WR 513 |Irrigation Management for Sustainable 3 - 3
Development
WR 514 | Water Resources Assessment and Modeling 3 - 3
Elective 1(A) 3 - 3
Elective 2 (B) 3 - 3
HUM 511 | Communication Skills 2 - 2
WR 515 |Lab Practice 1 - - 1
WR 516 |Seminar 1 1
Total Hours: 24 Total Semester Credits 22
Total Credits: 22
Second Semester:
Course Subject Scheme of studies periods per| Total
No. week Credits
L T
WR 521 | Integrated Watershed Management 3 - 3
WR 522 | Impact of Climate Change on Water Resources 3 - 3
WR 523 | Groundwater Engineering and Management 3 - 3
Elective 3 (A) 3 - 3
Elective 4 (A) 3 - 3
Elective5 (C) 3 - 3
MTH 524| Research Methodology 1 1 2
WR 525 | Lab Practice 2 - - 1
WR 526 | Seminar 2 - - 1
Total Hours: 24 Total Semester Credits 22

Total Credits: 44
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Third Semester:

Course No. Subject Scheme of studies periods Total
per week Credits
L T P
WR 611 Dissertation Phase - 1 - - 32 16
Total Hours: 32 Total Semester Credits 16
Total Credits: 60
Fourth Semester:
Course No. Subject Scheme of studies periods Total
per week Credits
L T P
WR 621 Dissertation Phase - 11 - - 40 20
Total Hours: 40 Total Semester Credits 20

Total Credits: 80
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List of Program Electives A

List of Open Electives C

WR 551 | Stochastic Hydrology ARP - 581 |Introduction to Urban Planning
WR 552 | Flood and Drought Management BSE — 581 |Bioprocess Engineering
WR 553 |Rural and Urban Water Management BSE — 582 |Biophysics Tools and Techniques
WR 554 | Water Conveyance System Development [CHE — 581 |Analytical Techniques
and Operation
WR 555 | Design of Hydraulic Structures CHE — 582 |Green Technology & Processes
WR 556 | Economics of Water Resources CSE - 581 |Machine Learning
Projects
WR 557 |Reservoir Planning and Management CSE - 582 |Advanced Data Structures and Algorithms
WR 558 | IoT in Water Infrastructure PHY — 581 |Nanotechnology and Nanoscience
WR 559 | Water Harvesting, Recycling and Reuse |EE — 581  |Electric Machines & Applications
WR 560 | River Engineering EE — 582 |Control and Instrumentation
WR 561 | Dam Engineering ECE — 581 |Introduction to Fuzzy Logic
WR 562 | Environmental Impact Assessment and |ECE — 582 |Neural Networks and its Applications
Legislation
EC - 581 Energy Resource Technologies
HUM - 581 | Intellectual Property Rights for Engineers
HUM - 582 | Applied Psychology: Human Centered
Design and Engineering
MTH - 581 |Advanced Operations Research
MTH - 582 |Computing Technologies
List of Departmental Electives B ME — 581 |Value Engineering
GI 512 | Basics of Remote Sensing Technology |ME — 582 |Design Thinking
HY 511 | Computational Fluid Dynamics ME - 583 |Mechatronics and NDT in Engineering
HY 513 | Hydro Power Potential Assessment MME — 581|Advanced Instrumentation Methods for
Material Analysis
GE 512 | Advanced Foundation Engineering MME - 582 |Smart Materials and their Application
MBA-581 |Engineering Startup Management
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Name of M.Tech Semester : | Year :First

Program

Water Resources Engineering and
Management

Name of Course Computational Techniques in Water Resources

Course Code WR 511

Core/Elective/Other| Core

Prerequisite:

1.

Basic Concepts of Engineering Mathematics

2.

Water Resources Engineering

3.

Fundamentals of Fluid Mechanics

Course Outcomes:

1. Knowledge of Data Analysis & Its interpretation
2. Syntheses the knowledge gained from water resources engineering to make
optimal decisions.
3. Application of information and communications technologies (ICTs) in addressing the

increasingly serious problems of the equitable and efficient use of
water

Description of Contents in brief:

1. Statistics; Correlation and Regression, Representation and Curve fitting
2. Optimization of Single and Multiple variables, Linear Programming
and its application to WRE
3. Artificial Neural Networks; Artificial Neuron, Activation Functions,
Network Training, Model Application in Water Resources Engineering
4. Fuzzy Logic Algorithm, Fuzzy Membership Function, Constructing Fuzzy
Model applicable to WRE
5. Genetic Algorithms Variant of Genetic Algorithm GA model Applications to WRE
6 Hydro informatics; Introduction—-Hydro Informatics System, IoT Technology in water
resources, Artificial Intelligence, Machine Learning
and their application
List of Text Books:
1. Kumar Praveen,Alameda J.C., Bajesy Peter, Folk Mike, Marcus Momcilo-
Hydro informatics Data Integrative Approaches in Computation, Analysis and
Modelling, Taylor& Francis Inc. 2014
2. RajsekaronS. and Pai G.A. Vijayalakshmi, Neural Networks, Fuzzy Logic and
GeneticAlgorithms-SynthesisandApplications,PHILearningPvt.Ltd.,NewDelhi,
2010
3. GrewalB.S., Higher Engineering Mathematics, Khanna Publishers, New

Delhi.,2001
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List of Reference Books:

1. | Chaudhry M.H., Open Channel Flow, Prentice Hallof India Pvt. Ltd., New Delhi,1994.

2. | Govindaraju, R. S. andRao, A. R.(eds.). Artificial Neural Networks in

Hydrology,Kluwer Academic Publishers,Dordrecht, 2000

3. | Abbott M.B., Hydroinformatics —Information Technology andthe Aquatic Environment,

Avebury Technical,Aldershot, 1991

URLs:

1. | https://nptel.ac.in/content/syllabus_pdf/105108130.pdf

2. | https://www.researchgate.net/publication/303045073 Artificial neural networks in

Water Resources Engineering Infrastructure _and applications

3. | https://www.researchgate.net/publication/330521790 The application_of fuzzy logic

_in_engineering_applications

Lecture Plan:

Lecture No. Topic No. of Lectures
1.1 Introduction 1
2-5 Statistics; Correlation and Regression, Representation and 4

Curve fitting

6-6 Linear Programming 4
10-12 Artificial Neural Network (ANN) 3
13-16 Application of ANN in WRE 4
17-20 Fuzzy Logic Algorithm 4
21-24 Applications of Fuzzy in WRE models 4
25-28 Genetic Algorithm (GA) 4
29-30 Application of GA in water resource modelling 2
31-32 Hydro-informatics 2
33-34 Introduction to Artificial Intelligence, Machine Learning 2
35-36 IoT technology for Smart water system 2
Total Number of Lectures including tutorials 36
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Name of M.Tech. Semester: | Year: First

Program Water Resources Engineering and

Management

Name of Course Advanced Hydraulics

Course Code WR 512

Core/Elective/Other | Core

Prerequisite:

1. Knowledge of Advanced Mathematics

2. Preliminary knowledge of physics and fluid mechanics

Course Outcomes:

L. Apply knowledge of integrated mass continuity and energy/ momentum equations to

pressurized pipe and open channel system.

2. Design and develop the Civil Engineering system (pipe and open channel flow).

3. Use basic concepts of Hydraulics to analyze flow in open channel and pipes.

Description of Contents in brief:

1 Fluid Statics , Fluid Kinematics &Fluid Dynamics

Dimensional Analysis And Model Similitude

2
3 Potential flow, laminar flow, boundary layer flow
4

their estimation, boundary layer separation and control

5 Forces on immersed bodies

List of Text Books:

Streeter & Wylie, Fluid Mechanics, McGraw Hill Education, 2017

R.J. Garde, Fluid Mechanics, New Age International, 2012

K. Subramanya, Flow in Open Channels, McGraw Hill Education, 2019

List of Reference Books:

1 Frank M White, Fluid Mechanics, Tata McGraw Hill Education,2011

2 J. F. Douglas, John Gasiorek, John Swaffield, Fluid Mechanics, Prentice Hall, 2001

3 Irving Shames, Mechanics of Fluids, McGraw-Hill, 2002

1 https://nptel.ac.in/courses/112/103/112103249/

2 https://nptel.ac.in/courses/105/103/105103096/

3 https://nptel.ac.in/courses/105/107/105107059/

Laminar and turbulent flow through pipes. Turbulent models, boundary layer parameters and
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Lecture Plan:

Lecture Topic

No.

1-2 Review of principles of fluid mechanics, numerical problems Hydrostatic

34 Forces on Submerged Surfaces: Buoyancy and Floatation

4-8 Continuity equation in Polar Co-ordinates, Flow Net : Its characteristics and Utility Momentum
equation and moment of Momentum equation, numerical
problems

9-10 Navier- stokes equation of motion for steady and unsteady flow, numerical problems

11-12 Dimensional Analysis :Buckingham’ sPi- Theorem, Model studies, Similitude, Dimensionless Numbers
and Their Significance, Distorted Models

13-16 Uniform Flow, Source and Sink, Free Vortex Flow, Source and Uniform Flow, Source- Sink Pair,
Doublet, Flow Past a Cylinder, Rankine Oval Body & Cylinder with Circulation.

17-23 Laminar Viscous Flow, Turbulence And Turbulent Flow Through Pipes, Water Hammer:
Hydraulically Smooth and Rough Pipes, Prandtl Universal Velocity Distribution, Velocity
Distribution in Smooth Pipes & for Rough Pipes, Turbulence Models.

24-30 Description of boundary layer, Boundary layer para meters, numerical problems. Prandtl’s boundary
layer equation, Blasius solution for Laminar boundary layer flows, Von — Karman momentum integral
equation, Laminar boundary layer, and Turbulent Boundary Layer flows, Boundary layer
separation.

Drag Force, Lift and Drag Coefficients, Streamlined and Bluff Bodies, Drag on a Flat Plate &
Circular.
30-35

Cylinder, Drag on a Sphere, Drag and Lift on a Circular Cylinder, Circulation and Lift on
an Airfoil.
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Name of M. Tech. Semester: I Year: First
Program Water Resources Engineering and Management

Name of Course Irrigation Management for Sustainable Development

Course Code WR 513

Core/Elective/Other | Core

Prerequisite:

1. Basics of Engineering Hydrology

2.

Fundamentals of Fluid Mechanics

Course Outcomes:

1. Knowledge of basic concepts of irrigation and estimation of crop water requirement.

2. Ability to design and evaluation of water application methods.

3. Ability to design efficient drainage and management of drainage water and salt affected land.
4. Ability to manage surface and groundwater for sustainable development.

Description of Contents in brief:

1. Introduction of Irrigation, inter basin water transfer, national water policy, water
Requirements of crops, crop evapotranspiration, irrigation scheduling and irrigation efficiencies.

2. On farm irrigation management by surface irrigation methods, basin, border and furrow methods.
On farm irrigation management by pressurised irrigation systems, hydraulics of pressurised
irrigation systems.
Design and evaluation of sprinkler and drip irrigation systems.

3. Drainage water management, surface drainage and subsurface drainage, water logging, effect,
causes and preventive measures, drainage water use, salt
affected soil and salinity control.

4. Conjunctive use of surface and groundwater, integrated water resources management (IWRM)
for sustainable development

List of Text Books:

1. Modi P. N. Irrigation Water Resources and Water Power Engineering,
StandardBook House.

2. Michael A. M. Irrigation Theory and Practice, Vikas Publishing House.

3. Drainage Manual, National Institute of Hydrology, Roorkee

List of Reference Books:

1. Luthin J. N. Drainage Engineering, Wiley Eastern

2. Richard Hlrrigation system design — An Engineering Approach Cuenca,
Prentice Hall

3. Peter Waller, Muluneh Yitayew Irrigation and Drainage Engineering, Springer.

8
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URLs:

1. https://mptel.ac.in/courses/126/105/126105010/

2. https://mptel.ac.in/courses/105105110/

3. http://www.fao.org/3/a-f2430e.pdf

Lecture Plan

Lecture No. | Topic

01-05 Introduction of Irrigation, inter basin water transfer, national water policy

06-10 Water requirements of crops, crop evapotranspiration, irrigation scheduling and
irrigation efficiencies

11-13 On farm irrigation management by surface irrigation methods,basin, border and
furrow methods

14-17 On farm irrigation management by pressurised irrigation systems, hydraulics of
pressurised irrigation systems

18-21 Design and evaluation of sprinkler irrigation systems

22-24 Design and evaluation of drip irrigation systems

25-31 Drainage water management, surface drainage and subsurface drainage

32-33 Waterlogging, effect, causes and preventive measures

34-36 Drainage water use, salt affected soil and salinity control

37-38 Conjunctive use of surface and groundwater, integrated water resources management

(IWRM) for sustainable development.
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Name of M. Tech. Semester: I Year:First

Program Water Resources Engineering and Management

NameofCourse Water Resources Assessment

and Modeling

CourseCode WR 514

Core/Elective/Other | Core

Prerequisite:

1. Methods and considerations to be used in Hydrological Studies.

2. Quality assurance and quality control of water sampling

3. A review on Hydrological Models and its classifications

Course Outcomes:

1. Design of Program for Water Quantity and Quality

2. Trend Analysis of rainfall and Modeling Protocols

3. Data Collection and Scales in Water Resource Assessment

Description of Contents in brief:

1. The economic justification for water resources assessment

2. Analysis of rainfall runoff modeling and Time Series Data

3. Modeling of hydrologic processes like infiltration, evaporation

4 Statistical Techniques for Water Resources Assessment

List of Text Books:

1. Chow V.T., Maidment, D.R. and Mays, L.W., Applied Hydrology, Mcgraw
Hill Inc. N York,2010

2. McCuen R.H., Hydrologic Analysis and Design, Prentice Hall Inc, N York,2005

3. Singh V.P., Hydrologic Systems, Prentice Hall Inc, N York, 1986

List of Reference Books:

1. Mujumdar, P.P. and D. Nagesh Kumar, Floods in a Changing
ClimateHydrologic Modeling, New Tork, 2012

2. Ray K. Linsley, Max Adam Kohler, Joseph L.H.Paulhus, Applied Hydrology
Tata McGraw-Hill, 1985

3. Fai Fung, Ana Lopez, Mark New, Modelling the impact of climate change on
water resources Wiley & Sons, Ltd Publication 2011.

URLs:

1. https://www.iitb.ac.in/cet/nptel.html

2. https://www.iitg.ac.in/cet/nptel.html

3. https://www.iitkgp.ac.in/cet/nptel.html

10
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LecturePlan:
LectureNo. Topic
1. Introduction
2. The economic justification for water resources assessment
3. Scales of water resources assessment
4, Components of WRA
5. Statistical techniques for WRA
6. Basic water quality characteristics
7. Mathematical techniques for water quality modeling
8. Completely and incompletely mixed systems
9. Nature of problems in engineering hydrology
10. Response Functions of linear systems
11. Derivation of non-parametric unit hydrograph
12. Rainfall- Runoff conceptual models
13. Phi- Index method
14. Horton Equation method
15. SCS curve number method
16. Mass and flow duration curves
17. Emperical methods for Rainfall Runoff modeling
18. Hydrologic system models
19. Hydrological Model Classification
20. Continuous hydrologic systems analysis
21. Discrete hydrologic systems
22. Concepts of distributed hydrologic modeling
23. Reynolds Transport Theorem
24, Continuity Equations
25. Impact of land use changes
26. Climate change on hydrology
27. Climate model output
28. Projection of future climate change
29. Regional climate downscaling
30. Modeling of hydrologic processes like infiltration, evaporation
31. Modeling of evapotranspirationand overland flow
32. Estimation of parameters of flood routing models
33. Flood forecasting
34, Drought analysis

11
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35 Role of remote sensing and GIS in hydrological modeling

Name of
Program

M.Tech. Semester: [ | Year: First

Water Resources Engineering and

Management

Name of

Course Lab Practice 1

Course Code WR 515

Core/Elective/Other Core

Prerequisite:

1.

Preliminary knowledge of fluid mechanics and hydrology

Course O

utcomes:

1.

Understanding of ground water seepage, well hydraulics, rainfall and runoff relation

2. IAbility to carry out weather monitoring

3. Ability to estimate evaporation

Description of Contents in brief:

Hydraulic gradient concept, flow in confined and unconfined aquifer, rainfall runoff relationship, hydrograph

derivation, hydraulic jump, water profile in open channel, evaporation estimation and weather monitoring
List of Text Books:
1. Subamanya K. Engineering Hydrology, Tata Mcgraw- Hill Publishing Company Limited

2

Cameron Tropea, Alexander L.Yarin,Handbookof Experimental Fluid Mechanics,

Springer.

12
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Name of M.Tech. Semester:] Year:First

Program

Water Resources Engineering and

Management

NameofCourse Seminar 1

CourseCode WR 516

Core/Elective/Other Core

Prerequisite:

1.

Irrigation Management for Sustainable Development

2.

Hydraulics

CourseOutcomes:

1.

Ability to collect data/information from literature( i.e. from Research papers/books)

2.

Ability to compile/analysis the data/information and to prepare the report

3.

Develop communication skills through power point presentation of report

Description of Contents in brief:

1. Students will have to refer the research papers of journals/conferences or books on specified
topics either suggested by coordinating faculty related to the areas of
Subject they have studied or any topic of their interest.

2. Preparation of seminar report in proper format under guidance of coordinating
faculty

3. Presentation of report through power point presentation

Listof Journals/Books /URLs:

1.

It will be based on the topic of seminar.

13
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Nameof M.Tech. Semester:11 Year:First
Program Water Resources Engineering and
Management
Name of Course Integrated Watershed Management
Course Code WR 521
Core/Elective/Other Core
Prerequisite:
1. Watershed hydrology and issue regarding water quality
2. Ground water hydrology and its impact on hydrological cycle
3. Open channel and pipe flow hydraulics
Course Outcomes:
1. Soil erosion and sediment yield estimation
2. Methods to control runoff, erosion and sediment yield
3. Integrated watershed management for water quantity and quality
Description of Contents in brief:
1. Soil erosion and its estimation
2. Sediment yield estimation
3. Methods to control/reduce soil erosion
4. Methods to control/reduce sediment yield
5. Integrated watershed management programmes
List of Text Books:
1. Das Ghanshyam, Hydrology and soil Conservation Engineering. PHI Learning Pvt. Ltd.
2. MurtyJ.V.S.,Watershed Management. New Age International
3. Sharda V.M, Participatory Integrated Watershed Management. CSWCRTI, Dehradun
List of Reference Books:
1. IsobelW. Heath Cote, Integrated Watershed Management, John Wiley & Sons
2. BeheimE. Rajwar, Integrated Watershed Management. Springer
3. Mays LarryW, Water Resource Engineering. John Wiley & Sons
URLs:
1. https://www.iitb.ac.in/cet/nptel.html
2. https://www.iitg.ac.in/cet/nptel.html
3. https://www.iitkgp.ac.in/cet/nptel.html
LecturePlan:

LectureNo. Topic

14
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1 Introduction
2 Soil erosion and sedimentation
3 Management and conservation of water resources
4 Conservation of soil and lands
5 Types of soil erosion
6 Wind erosion
7 Soil erosion by water
8 Stream bank erosion
9 Estimation of soil erosion

10 Soil loss models

11 Universal soil loss equation(USLE)

12 Rainfall erosivity factor

13 Soil erodibility factor

14 Slope length factor

15 Slope gradient factor

16 Topographical factor estimation

17 Vegetative cover factor

18 Conservation practicefactor

19 Sediment delivery ratio estimation

20 Soil loss equation models

21 Sediment yield models

22 Revised universal soil loss equation (RUSLE)

23 Modified universal soil loss equation(MUSLE)

24 Sediment Graphs

25 Bed load models ands ediment measurement

26 Controllingsoilerosion

27 Vegetativepracticesfor erosioncontrol

28 Structuralmethods of erosioncontrol

29 Design of Broad basedand BenchTerraces

30 Design of contour bunds

15
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31 Design of graded bunds
32 Erosion control in Torrentsand gullies
33 Designofgrassedwaterways
34 Design of check damsand grade stabilizationstructures
35 Gabions and Retainingwalls
36 Water and sediment controlbasins
37 Managementpracticesforerosionand sedimentcontrol
38 FloodsandDroughtmanagement
39 BMP’sforwaterqualitycontrol
40 Integratedwatershedmanagementprogrammes (IWMP)
Name of M.Tech. Semester:11 Year:First
Program Water Resources Engineering and
Management
NameofCourse Impact of Climate Change on
Water Resources
CourseCode WR 522
Core/Elective/Other | Core
Prerequisite:
1. Knowledge of Engineering Hydrology
2. Water Resources Engineering
Course Outcomes:
1. This course will help in planning and management of water esin basins due resource to climate
change
2. Develop effective decision-making to throttle climate change and its risks through mathematical
modeling
3. Hydrological Modelling of Climate Change Scenarios on Water Resource
4. Orientation of the students towards the global climate change and its impact on
water resources and will understand he effect of climate change in irrigation and its social
implications
Description of Contents in brief:
1. Climate Change and Variability,Forcing Mechanism, Impact of Climate Change on
Hydrology, Water resources and Urbanization, Global Climate

16
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Models

2. Downscaling Techniques in Climate Modeling, Multisite Downscaling

3. Statistical and Optimization Techniques in Climate Modeling; Data Compression Techniques,
Trend DetectionTechniques, Optimization Techniques

4. Hydrological Modeling, Storm Water Management Model, Soil and Water Assessment Tool

5. Evaluation of Global Climate Models for Maximum and Minimum Temperatures

6. Climate Change Impact on Semi-arid Catchment Water Balance, Case

Studies
ListofTextBooks:

1. Barry RG, Hall-McKim EA(2014) Essentials ofthe Earth’s climate system. Cambridge
University Press

2. Von Storch H, ZwiersFW (2002) Statisticalanalysis in climate research.

Cambridge University Press

3. Bulkeley H, Newell P(2015) Governing climatechange. Taylor and Francis

ListofReferenceBooks:

1. Himalayan Glaciers: Climate Change, Water Resources, and Water Security by Committee on
Himalayan Glaciers Hydrology Climate Change and Implications for Water Security,
WaterScience and Technology Board

2. Beniston M (2002) Climatic change: implications for the hydrological cycle and
For water management. Springer advances in global change research

URLs:

1. https://nptel.ac.in/content/storage2/courses/109104115/PDF/lec40.pdf

2. http://117.252.14.242/Online_Courses Hydrology 2018.html

3. https://swayam.gov.in/nd2_arp19 ap55

Lecture Plan:

Lecture No. Topic No. of Lectures

1 Climate Change and Variability 1

2,3 Forcing Mechanism, Impact of Climate Change 2
on Hydrology, Water resources and Urbanization

456 IPCC Climate Scenarios ,Global Climate Models 3

7,8 Normalization Techniques and Weight 2

17
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Computing Techniques, Multicriterion
Decision
9,10,11,12,13 Downscaling Techniques in Climate Modeling 5
14,15,16,17, Statistical and Optimization Techniques in 6
18,19 Climate Modeling
20,21,22,23, Hydrological Modeling, Storm 6
24,25 water Management, SWAT
26,27,28 Case Studies; Evaluation of Global Climate 3
Models for Maximum And Minimum
Temperatures
29,30,31 Case Studies; Climate Change Impact on Semi- arid 3
Catchment Water Balance
A. Total Classes (Teaching) 31
B. Tutorials (Approximately) 10
Total Classes (A+B) 41
Nameof M.Tech. Water Resources Semester: 11 Year: First
Program Engineering and
Management
NameofCourse Groundwater Engineering and Management
CourseCode WR 523
Core/Elective/Other Core

Prerequisite:
1. Watershed hydrology and issue regarding water quality
2. Soil properties and flowproperties
3. Kinematics of dynamics of fluid flow
Course Outcomes:
1. Groundwaterexplorationtechniques
2. Groundwaterextractionand recharge methods

Ground water on tamination and flow modeling

18
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Description of Contents in brief:

1. Geophysicalexplorations of groundwater
2. Well hydraulics and ground water flow
3. Sea water intrusion incoastal aquifers
4. Groundwater recharge methods
5. Groundwater pollution and itsremediation
ListofTextBooks:
1. Raghunath H.M., Groundwater Hydrology. Wiley Eastern Ltd.
2. Todd D.K., Groundwater hydrology. John Wiley & Sons
3. Ramakrishnan S., Groundwater. S. Ramakrishnan
ListofReferenceBooks:
1. Walton W.C., Groundwater Resource Evaluation. McGraw Hill
2. Chow. V.T., Applied Hydrology. McGraw Hill
3. Michael A.M., Irrigation Theory and Practice. Vikas Publishing House.
URLs:
1. https://www.iitkgp.ac.in/cet/nptel.html
2. https://www.iitg.ac.in/cet/nptel.html
3. https://www.iitb.ac.in/cet/nptel.html
LecturePlan
LectureNo. Topic
1 Introduction to the course
2 Porous Media Properties
3 Vertical distribution of subsurface water
4 Surface water and ground water interaction
5 Groundwater Assessment and Climate change impacts.
6 Types of Aquifers and their use
7 Aquifer Mapping and Fence Diagram
8 Geophysical Exploration of groundwater
9 Electrical resistivity method
10 Seismic Refraction method
11 GPR and other methods
12 Well function — singleand multiple wells
13 Direction of groundwater flow

19
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14 Hydraulic conductivity and Permeability

15 Unsteady radial flow towards well

16 Open well Hydraulics —Recuperation Test
17 Ghyben- Herzberg Relationship

18 Confined and Unconfined Aquifers

19 Laplace and N-S equations

20 Steady radial flow towards well

21 Wells near recharge boundaries

22 Leaky Aquifers Darcy’s

23 Partially Penetrating wells

24 Artificial methods of ground water recharge
25 Computation of Aquifer Parameters

26 Sea Water Intrusion in coastal Aquifers.

27 law of flow through porous media

28 Shape of the Interface

29 Oceanic Islands with uniform recharge

30 Well loss and Specific Capacity

31 Managed Aquifer Recharge (MAR)

32 Rainwater harvesting and ground water recharge
33 Groundwater Contamination studies

34 Treatment of contaminated Aquifer

35 Restoration of Contaminated Aquifer

36 Groundwater risk and Disaster Management
37 Groundwater Modelling Techniques

38 Types of groundwater studies Models

39 Finite- Difference method

40 MOD FLOW and other models.

20
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Name of M.Tech. Semester: 11 Year: First
Program Water Resources
Engineering and Management
Name of Course Lab Practice 2
Course Code WR 525

Core/Elective/Other Core

Prerequisite:

1.

Computational Techniques in Water Resources

2.

Advanced Hydraulics

Course Outcomes:

1. Ability to measure flow in open channels

2. Ability to computational modeling of water resources systems

3. Ability to get solutions on various aspects of hydraulic and hydrologic systems
4. Use of model studies in solving problems in river engineering

Description of Contents in brief:

I. Experiments based on weather monitoring , aquifer study and evaporimeter
2. Introduction and getting started with different software such as Arc GIS, MIKE Flood,
MIKE Hydro, HECRAS, ModFlow etc.
3. Application of software in hydraulic and hydrologic systems
4. Numerical simulation of water resources problem and post processing of results.
5. Application of bathymetry survey system, ground penetration radar, rain fall simulator
and ground water flow model etc.
List of Text Books:
L. Maki D.P. and Thompson M, Mathematical Models and Applications. Prentice Hall.
2. Shannon R.E., System Simulation: Art andScience Prentice Hall
3. Lillesand, T.M.and Kiefer, R.W., RemoteSensing and Imagelnterpretation III Edition. John Wiley
andSons
4. Software manual being used
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Name of M.Tech. Water Semester: 11 Year:First
Program Resources Engineering and Management

Name of Course Seminar 2

Course Code WR 526

Core/Elective/Other | Core

Prerequisite:

1. Knowledge of Hydrology, irrigation and hydraulics

Course Outcomes:

L. Ability to collect data/information from literature( i.e. from Research papers/books)
2. Ability to compile/analysis the data/information and to prepare the report

3. Develop communication skills through power point presentation of report

Description of Contents in brief:

L. Students will have to refer the research papers of journals/conferences or books on
specified topics either suggested by coordinating faculty related to the areas of subject they

have studied or any topic of their interest.

2. Preparation of seminar report in proper format under guidance of coordinating faculty
3. Presentation of report through power point presentation

List of Journals/Books/URL:s:

1. It will be based on the topic of seminar.
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Name of M.Tech. Water Resources Semester: [ & II Year: First
Program Engineering and Management

Name of Course Stochastic Hydrology

Course Code WR 551

Core/Elective/Other Elective

Prerequisite:

1. Basics of Engineering Hydrology

Course Outcomes:

1. Ability to analyze hydrological and climate logical data using advance statistical methods.

2. Ability to perform quality control of data and classify types of hydrological time series.

3. Ability to perform frequency analysis of extreme values of precipitation, floods, low flow
and also goodness-of-fit testing.

4. Ability to perform stochastic modelling of hydrological processes at spatial and temporal

domain.

Description of Contents in brief:

1. FundamentalofStatistics,ConceptsofProbabilityandRandomVariables(RVs),
ProbabilityDistributions-UnivariateandMulti-variate,PropertiesofRandom Variables,
Parameter Estimation - Maximum Likelihood and Method of
Moments.

2. CommonProbabilisticDistributionsinHydrology,Goodnessoffittests,Hydrologi
¢ Data Generation.

3. IntroductiontoTimeSeriesAnalysis:StochasticModelsandMarkovProcesses, Frequency
Domain Analysis, Time Series Models: ARMA,ARIMA-BoxJenkins
Models.

4. CaseStudies—Examplesrelatedtofittingprobabilitydistributions,trendanalysis,
stochastic models in hydrologic forecasting.

List of Text Books:

1. Clarke R.T. Statistical Models in Hydrology, John Wiley, Chinchester.

2. Hann C.T. Statistical Methods in Hydrology First East- West Press Edition,
New Delhi.

3. Jayarami Reddy P. Stochastic hydrology, Laxmi Publication, New Delhi.

List of Reference Books:

1. Kotteguda, N.T., Stochastic Water Resources Technology The Macmillan Press, New York.
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2. BrasR.L. and Iturbe - Rodriguez, Random Functions and HydrologyDover
Publications, New York, USA.
3. Yevjevich V.StochasticProcessinHydrology, WaterResourcesPublications, Fort Collins,
Colorado
URLs:
1. https://nptel.ac.in/courses/105/108/105108079/
2. http://www.nptelvideos.in/2012/1 1/stochastic-hydrology.html
LecturePlan:
Lecture No. Topic
01-05 Introduction to Stochastic Hydrology and its applications, Concepts of Probability
and Random Variables (RVs).
06-10 Moments of a distribution, Normal distribution, Central limit theorem, Gamma distribution.
11-13 Parameterestimation,Simplelinearregression,IntroductiontoTimeSeries Analysis, Data

extension & forecasting.

14-17 Data generation, Firstorder Markov Model, Frequency domain analysis, ARIMA models,
Box-Jenkins time series models.

18-21 Parameterestimation,Model selection,Modeltestingorvalidation,Useof ARIMA models.

22-24 Markovchains, Transition probability matrix(TPM),Steady state Markov chains.

25-31 Introductiontofrequencyanalysis,Hydrologicdataseriesforfrequency analysis, Extreme value
distributions, Goodness of fit.

32-33 IDF relationships, Multiple linear regression, Principle of component analysis, Multivariate
stochastic models.

34-36 Data consistency checks, Statistical analysis of data,Datarepresentation through box plots.

37-38 Recent Applications: Climate Change Impact Assessment, Case studies.
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Nameof
Program

M.Tech. Semester:] & 11 Year: First
Water Resources Engineering and

Management

NameofCourse Flood and Draught Management

CourseCode WR 552

Core/Elective/Other | Elective

Prerequisite:

1.

Knowledge of Engineering hydrology

2.

Knowledge of Engineering mathematics

CourseOutcomes:

1.

To understand and analyze different methods of design flood estimation and perform
channel reservoir routing.

2.

To carryout flood inundation modeling and suggest suitable flood control measures.

3.

To understand different types of drought and their impacts.

4.

To assess the severity, duration and frequency of drought using drought using
drought indices.

Description of Contents in brief:

1

Flood Estimation and Routing: Estimation of design flood — SPF/MPF empirical methods and
Statistical methods, Frequency analysis, Unit hydrograph method, Flood estimation in small
watersheds and mountainous region, Estimation by

lumped, Hydraulic and hydrological routing.

Droughts: Definitions based on rainfall, stream flow, vegetation and comprehensive

: aspects, Characterization of Drought/water shortage/aridity

Flood Control and Management: Flood control methods, Structural and non- structural measures,
3 Flood plain Zoning, Flood disaster monitoring and mitigation procedure, Methods of forecasting,

Data analysis and warning, Flood fighting,

Remote Sensing for flood management.

Drought Assessment: Drought indices, Drought severity assessment, meteorological, hydrological
4 and agricultural aspects IMD, Palmer, Herbst, Aridity Indices and

Ramaprasad methods.

Drought Monitoring and Management: Drought monitoring, Supply and demand oriented
5 measures, Traditional water conservation, Drought Prone Areas Programme

(DPAP), Integrated drought management.

25




Maulana Azad National Institute of Technology, Bhopal — 462003
WATER MANAGEMENT CENTRE

M. Tech in Water Resources Engineering and Management

ListofTextBooks:

1. Chow V T, Applied Hydrology, McGraw-Hill, Inc.

3 Yevjevich V, Drought Research Needs, Water Resources Publications, Colorado
State University, USA, 1977.

3. Garg S K, Water Resource Engineering, Khanna Publisher

ListofReferenceBooks:

1. Singh V P, Hydrology, Prentice-Hall

2. Larry W, Water Resources Engineering. Mays, Willey

3 McCueen R.H. and Snyder, W.M. (1985), Hydrologic Modelling — Statistical
Methods and Applications”, Prentice Hall Inc. N York.

URL

1. https://nptel.ac.in/courses/105101002/

2. http://cwe.gov.in/hydrology

Lecture Plan (35 Lectures):

1 Subject overview

L2-L7 Flood causes and estimation, Peak flood, Flood hydrograph,

L8-L11 statistical method, CWC recommendation,

LI2-L15 | g150d control measures, Flood preparedness and emergency evacuation
L16- Flood routing: Basic equations, channel flow routing method: Muskingum
L22 method, flood routing through a reservoir: Modified Pul’s method

Droughts: Definitions based on rainfall, stream flow, vegetation and comprehensive

L23- 126 aspects - Characterization of Drought/water shortage/aridity.
Drought Assessment:
L27- 130 Drought indices - Drought severity assessment — meteorological, hydrological and agricultural

aspects - IMD, Palmer, Herbst, Aridity Indices and Ramaprasad
methods.

Drought monitoring& Management - Supply and demand oriented measures —
L31-35 Traditional water conservation - Drought Prone Areas Programme (DPAP) — Integrated drought

management.
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Nameof M.Tech. Water Semester: ] & 11 Year:First
Program Resources Engineering and
Management
Name of Course Rural and Urban Water Management
Course Code WR 553

Core/Elective/Other Elective

Prerequisite:None

Course Outcomes:

1 Identify the problems pertaining to rural water supply
2. Design water supply system for rural community
3. Identify factors affecting urban hydrological cycle,
4 Develop integrated urban water management system
5 Plan and design storm water control systems
DescriptionofContentsinbrief:
L. Rural water supply: issues and techniques, Nationalrural drinking water program, rural water
quality monitoring and surveillance, operation and maintenance of rural water supplies
2. Introduction to urbanization and its effect on water cycle, urban hydrological cycle, time of
concentration, importance of short duration of rainfall and runoff data, methods of estimation
of time of concentration for design of urban drainage
systems,
3. Basic approaches to urban drainage, runoff quantity and quality, Best Management
Practices, Detention and retention facilities, Swales-constructed wetlands
4. Operation and maintenance of urban drainage system, Interaction between storm water
management and solid waste management, various model available for storm water
management.
ListofTextBooks:
L. S.Gupta,Rural Water Supply and Sanitation,Vayu Education of India, New Delhi, 2013
2. Hall M J ,Urban Hydrology, Elsevier Applied Science Publisher, 1984

List of Reference Books:
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L. Wright F.B.,Rural Water Supply and Sanitation, E.RobertKrieger Publishing Company, Huntington,
New York,1977

2. GeigerW.F.,JMarsalek,W.J.Rawls andF.C.Zuidema, Manualon Drainage in Urbanised area— 2
volumes,UNESCO, 1987

3. StahrePand Urbonas B, Stormwater DetentionforDrainage, Water Quality and CSO
Management,Prentice Hall, 1990

LecturePlan:
LectureNo. Topic
1-2 Rural water supply: issues and techniques

National rural drinking water program, rural water quality monitoring and
3-4 surveillance
5-6 Operation and maintenance of rural water supplies

Introduction to urbanization and its effect on water cycle, urban hydrological
78 cycle, time of concentration

Importance of short duration of rainfall and runoff data, methods of estimation of
o-11 time of concentration for design of urban drainage systems,
12 Basic approaches to urban drainage

Runoff quantity and quality, wastewater and stormwater reuse — major and minor
13-15 systems.

Elements of drainage systems, open channel, underground drains,
16-19 appurtenances, pumping, source control.

Stormwater Analysis Calculation of runoff and peak — Design of storm water
20-23 network systems.
24-25 Detention and retention facilities
26 -27 Swales-constructed wetlands
28-29 Operation and maintenance of urban drainage system
30-32 Interaction between stormwater management and solid waste management
33-35 Various models available for stormwater management.
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Name of M.Tech. Semester: [ & 11 Year: First

Program Water ResourcesEngineeri ng

and Management

Name of Course Water Conveyance System Development and Operation
Course Code WR 554

Core/Elective/Other | Elective
Prerequisite:

1. Elementary knowledge of fluid mechanics

Course Outcomes:

1. Alignment of canal and pipelaying

2. Canal and pipe line designs

3. Flow control equipments and their locations

Description of Contents in brief:

1. Types of water conveyance systems, need, selection of water conveyance system,
hydraulic theory

2. Canal design: cross section, slope, discharge capacity, canal alignment, seepage loss and
lining, flow control equipment and their location, intakes, canal drops, gradually varied flow,
IS codes

3. Pipe design: gravity flow, pumping, selection of pipe, diameter, hydraulic gradient, laying
of pipes, pipe joints, flow control valves and their location, IS codes

4. Pipesupports,thrustblocks,selectionofpumps,pumpcapacity,sumpdesign,

Flow measurements in canals and pipes, economic considerations in conveyance systems,

operation and maintenance.
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List of Text Books:

1.

Chaudhry, M Hanif, Open Channel Flow, Springer

2. George A. Antaki, Piping and Pipeline Engineering,: Design, construction,
maintenanceand repair, Taylor &Francis
3. Donald C Rennels, Hobart M Huds on Pipe Flow: A Practical and Comprehensive Guide, John
Wiley & Sons
ListofReferenceBooks:
1. Larry W Mays, Hydraulic Design Handbook, McGraw Hill
2. Charts for the Hydraulic Design of Channels and Pipes, Hydraulics Research Station
3. VenTechow, Open Channel Hydraulics, Engineering Series
URLs:
I. https://nptel.ac.in/content/storage2/courses/105107059/module1/lecturel/lecturel.pdf
2. https://www.caee.utexas.edu/prof/maidment/CE365KSpr14/Visual/OpenChannels.pdf
3. https://bu.edu.eg/portal/uploads/Engineering

Lecture Plan

Lecture Topic

No.
1 Types of water conveyance systems, need
2-3 Selection of water conveyance system, hydraulic theory
4-5 Canal design: cross section, slope, discharge capacity
6-8 Canal alignment, seepage loss and lining
9-12 Flow control equipment and their location, intakes
13-15 Canal drops, gradually varied flow, IS codes

16-17 Pipe design: gravity flow, pumping

18-19 Selection of pipe, diameter, hydraulic gradient
20-21 Laying of pipes, pipe joints
22-23 Flow control valves and their location, IS codes
24-26 Pipe supports, thrust blocks
27-28 Selection of pumps, pump capacity, sump design
29-30 Flow measurements in canals and pipes
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31-33

Economic considerations in conveyance systems

34-35

Operation and maintenance.

Name of
Program

M.Tech. Water Resources Engineering Semester: I & II Year: First
and Management

NameofCourse Design of Hydraulic Structures

CourseCode WR 555

Core/Elective/Other Elective

Prerequisite:

1.

Basics of Engineering Hydrology

2.

Basics of Irrigation Engineering

3.

Fundamentals of Fluid Mechanics

Course Outcomes:

Knowledge of Functions, components and types of hydraulic structures.

Ability to analyses and design the diversion head works

Ability to analyses and design the storage head works

Ability to design spillways and energy dissipation devices

ARl Rl R

Ability to design canal structures

Description of Contents in brief:

1.

Introduction of hydraulic structures, types and components of diversion head works, Blight's creep
theory, Khosla's theory of independent variables, pressure at key
points, design of diversion headworks.

Gravity dam, forces, failure, principal and shear stress, elementary and practical profile
stability analysis of gravity dam.

Embankment dam, types, failure, design principles, seepage and stability analysis.
Arch and buttress dam, types and design of arch dam.

Components and types of spillways, design of spillways, energy dissipating devices.

Canal structures, types and design of cross drainage works, types and design ofSarda type canal fall,
outlets, canal escapes. River training structures
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List of Text Books:
I. Varshney R. S., Gupta S.C. & Gupta R.L. Theory& Design of Irrigation Structure
(Vol. I & IT), Nem Chand & Bros.
2. Modi P. N, Irrigation Water Resources and Water Power Engineering Standard Book
House
3. Novak P. Hydraulic Structures, Taylor and Francis
List of Reference Books:
1. Garg S.K. Irrigation Engineering and HydraulicStructures, Khanna Publishers.
2. Creager W. P.,Justin]. D. and Hinds J. Engineering for dams, Nemchand and Brothers.
3. Asawa G.L. Irrigation and Water ResourcesEngineering, New Age International
Publishers.
URLs:
1. https://nptel.ac.in/courses/105105110/
2. https://nptel.ac.in/courses/105/104/105104103/
LecturePlan
LectureN o. Topic
01-02 Introduction of hydraulic structures
03-06 Types and components of diversion head works. Blight's creep theory, Khosla's theory of
independent variables, pressure at key points
07-09 Design of diversion headworks
10-15 Gravity dam, forces, failure, principal and shear stress, elementary and practical profile,
stability analysis of gravity dam.
16-21 Embankment dam, types, failure, design principles, seepage and stability analysis
22-25 Arch and buttress dam, types and design of arch dam
26-29 Components and types of spillways, design of spillways, energy dissipating devices.
30-34 Canal structures, types and design of cross drainage works, types and design of Sarda
type canal fall
35-38 Outlets, canal escapes and river training structures
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Nameo

Program | and Management

f | M.Tech. Water Resources Engineering Semester: I & 11 Year: First

NameofCourse Economics of Water Resources
Projects

CourseCode WR 556

Core/Elective/Other | Elective

Prerequisite:

1. Reservoir Planning ,Management and its Operation

2. Multiple Purpose Water Resources Projects

3. The Role of Water Distribution Network in Water Supply
Course Outcomes:

1. Techno Economic Analysis of Water Development

2. Economics of Reservoir Planning and Operation

3. Cost Benefit Analysis and Decision Making Processes

Description of Contents in brief:

1. The Use of Mathematics in Principles of Economics Analysis

2. Financial Analysis and Water Resources Pricing

3. Project Selection, Risk and Uncertainty Analysis

4. Cost Allocation and Benefit Cost Analysis

List of Text Books:

1. JamesD.G. and R.R. Lee “Economics of Water Resources Planning”,
McGraw Hill Publishing Co, New York

2. Kuiper,E.(1971), “Water Resources Project Economics” Buttersworth Pub.
Co, London

3. MerrettS.(1997),” Introduction to Economics of Water Resources: An

International Perspective”, Routledge Publishers, UK

List of Reference Books:

1. James and Lae: Economics of water resource planning, McGraw Hills

2. Kuiper: Water resource development, planning engineering and economics
3. Griffin, R.C. (2006), Water Resource Economics”, MIT Press

URLs:

1. https://www.iitb.ac.in/cet/nptel.html

2. https://www.iitg.ac.in/cet/nptel.html
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‘ 3. ‘ https://www.iitkgp.ac.in/cet/nptel.html
Lecture Plan:
Lecture No. Topic
1. Introduction
2. Principles of Engineering Economics
3. Economic and social development
4. Integrated development system
5. Mathematics of economic analysis
6. Cash flow diagram
7. Uniform gradient series factors
8. Non uniform gradient series factors
9. Discounting Techniques
10. Rate of return method
11. Annual cost method
12. Determination of benefits and cost allocation
13. Separable and non-separable costs
14. Cost benefit analysis
15. Total economic value (TEV)
16. Decision making process
17. Financial analysis
18. Water resources pricing
19. Risk and uncertainty in projects
20. Problems in project selection
21. Setup for evaluation implementation
22. Organizations and functions data requirement
23. Data related to development sectors and environment
24. Water resource related land and other natural resources
25. Element of welfare economics
26. Resources economics
27. Environmental economics
28. Second order (Economic) efficiency
29. Definition of the project resources structure
30. Elucidation of organization in economic dimensions
31. Economic feasibility tests
32. Definition of primary and secondary impact
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33. Long-term and short-term impacts
34. Identification of cost and benefits
35. Evaluation research
36. Valuation methods for water resources
37. Revealed preference method (Indirect method)
38. Stated preference method (Direct method)
39. Methods not strictly based on economic welfare
40. Course objective of post implementation
Name of M.Tech. Water Resources Engineering | Semester:I & II Year: First
Program and Management
Name of Course Reservoir Planning and Management
Course Code WR 557
Core/Elective/Other | Elective
Prerequisite:
1. Contour and Contour Maps studies
2. Watershed Hydrology and Issue Regarding Water Quality
3. Water requirements for irrigation and Power

Course Outcomes:

1. Estimation of Reservoir Capacity by various methods
2. Routing of flood waves in a Reservoir
3. Sedimentation studies of Reservoirs

Description of Contents in brief:

1. Methods of Reservoir Capacity estimation

2. Sequent Peak Algorithm and reservoir capacity

3. Reservoir routing methods

4. Useful life of reservoirs

5. Sediment control and Management in reservoirs
List of Text Books:

1. Siddiqui Iqtidar, Dams and Reservoir. Oxford University Press.

2. Wabhlstrom E., Dams, Dam Foundation and Reservoir Sites. Elsevier

3. Negy [.V., Hydraulic Dimensioning and Operation of Reservoir. Springer
List of Reference Books:

1. Morries G.L., Handbook on Reservoir Sedimentation. McGraw Hill Education
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2. ChanderSubash, Water Resources System. Jain Brothers
3. Wang L.K., Yang C.T., Modern Water Resources Engineering. Humona Press (NJ)
URLs:
1. https://www.iitb.ac.in/cet/nptel.html
https://www.iitg.ac.in/cet/nptel.html
3. https://www.iitkgp.ac.in/cet/nptel.html

Lecture Plan:

Lecture No. Topic

1 Introduction

Types of Reservoirs

Basic Terms and Definitions

Reservoir Pools

Investigation for reservoir planning

Reservoir Operations

Mass Inflow and Demand Curve

Determination of reservoir capacity

O | R (AN AW

Graphical method of reservoir capacity estimation

10 Analytical method of reservoir capacity estimation
11 Flow Duration curve method

12 Fixation of Reservoir Capacity

13 Ripple Mass Curve method

14 Sequent Peak Algorithm method

15 Demand Pattern and Optimal Operation

16 Operation Plan of Multipurpose reservoir

17 Determination of spillway size

18 Reservoir Sedimentation studies

19 Determination of sediment yieldat a Riversite
20 Sheet Erosion method.

21 Sediment measurement by samplerecorder
22 Bed Load Estimation

23 Empirical relation for total sediment load

24 Reservoir sediment control methods.

25 Useful Life of a Reservoir.
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26 Trap efficiency and capacity-inflowratio relationship
27 BMP’s for sediment control of reservoirs
28 Catchment Area Treatment (CAT)plans for sediment control
29 Sediment Dredging and economic analysis
30 Reservoir elevation storage relationship
31 Reservoir elevation /area/storage relationship
32 Real time reservoir operations
33 Single purpose Single reservoir operation
34 Multi-purpose Single reservoir operation
35 Multi Reservoir operations for multi/single purpose objectives
36 Reservoir routing methods
37 Hydrologic reservoir routing and Models.
38 Dams and spillways for reservoirs
39 Irrigation water supply from reservoirs
Nameof M.Tech. Semester:I & II Year: First
Program Water Resources Engineering and
Management
NameofCourse [oT in Water Infrastructure
CourseCode WR 558
Core/Elective/Other Elective
Prerequisite:
1. Preliminary knowledge of Data handling and DataBase
2. Water Resources Engineering
CourseOutcomes:
1. This course will help in planning and management of water resources by using loT.
2. Develop effective decision-making to manage water shed
3. IoT applications in design and development of Water Resources

DescriptionofContentsinbrief:

1. Cloud Computing & Data Mining in water Infrastructures

2. Water Management and Treatment using loT

* Stormwater, wastewater, graywater, flooding, overflow ¢ Percolation,
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precipitation, runoff,flow regimes
* Sediments, nutrients, pesticides
* Water temperature, dissolvedoxygen, and turbidity * Treatment, recycling
3. Big data Analytical Techniques
4. Architecture of the IoT platform.
5. Visualization and management of IoT data
List of Text Books:
1. J Han, M Kamber. Data mining concepts and techniques [M].Third Edition. San
Francisco, CA, USA:Morgan Kaufmann Publishers, 2012.
2. Shao Feng-jing, Yu Zhong-qing. Principle and algorithm of data
mining [M].Beijing: Science Press,2009.
3. Pethuru Raj and Anupama C. Raman ,The Internet of Things:
EnablingTechnologies, Platforms, and Use Cases, by CRC Press

List of Reference Books:

1. Hutchins, M. G., McGrane, S. J., Miller, J. D., Hagen-Zanker, A., Kjeldsen, T. R., Dadson, S.
J., etal. (2017). Integrated modeling in urban hydrology: reviewing
the role of monitoring technology in overcoming the issue of ‘big data’ requirements.
Wiley Interdisciplinary Reviews: Water, 4(1), e1177
2. BahgaArshdeep and Madisetti Vijay "Internet of Things: A Hands-
on Approach, Universities Press
URLs:
1. https://onlinecourses.nptel.ac.in/noc20_cs66/preview
2. https://nptel.ac.in/noc/courses/noc19/SEM1/noc19-cs31/
3. https://nptel.ac.in/content/storage2/courses/downloads
Lecture Plan:
1-4 Cloud Computing & Data Mining in water Infrastructures 4
5-15 Water Management and Treatment using loT 11
* Storm water, wastewater, gray water, flooding, overflow
* Percolation, precipitation, runoff, flow regimes
* Sediments, nutrients, pesticides
* Water temperature, dissolved oxygen, and turbidity
* Treatment, recycling
16-20 Big data analytical techniques 5
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21-25

Architecture of the IoT platform.

26-33

Visualization and management of IoT data

Total Classes (Teaching) | 33

Nameof
Program

M.Tech. Water Resources Engineering | Semester:I1 & II Year: First
and Management

Name of Course Water Harvesting, Recycling& Reuse

Course Code WR 559

Core/Elective/Other Elective

Prerequisite:

1.

Basic Concepts of Hydrology

2.

Fundamentals of Fluid Mechanics

3.

Engineering Chemistry

Course Outcomes:

1. The students will gain knowledge, acquire holistic perspectives on rainwater harvest
preservation of water bodies, water conservation.

2. The student will be able to plan and design urban rainwater harvesting systems

3. It will help to solve real-life water problems through artificial ground water
recharge

4. Students will get exposure to waste water recycling through advance treatment
methods

5. To develop understanding of efficient use of water in green building

Description of Contents in brief:

1. Concepts of Watershed, Need for Watershed Development in India, Planning of
watershed management. Watershed Characteristics

2. Artificial Ground Water Recharge; Planning of Artificial Recharge Schemes, Economic
Viability, Recharge Structures, Design Guide Lines, Suitability and Limitations of
Different Types of Recharge Structures

3. Exploration Techniques and Selection of Artificial Recharge Zone, Impact Assessment Recharge

Estimation: Estimation of Runoff from an Area Including Roof Tops
4.

Rainwater Harvesting in Urban Areas: RWH structures— Design Construction of Different Parts

of Roof Top Rain Water Harvesting Structures, Maintenance and
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Monitoring of RWH Structures

s. Grey Water Recycling; Modern Grey Water Treatment Methods for Industrial and Domestic
Waste Water

6. Concept of Water Efficiency; Water Efficient Technologies for Green Building,
Water audit and water efficient fixtures.

ListofTextBooks:

1. Guide on Artificial Recharge to Ground Water, Central Ground Water Control Board,2000

2. Vir Singh, Raj ,Watershed Planning and Management, Y ash Publishing House, Bikaner,
2000.

3. Celeste Allen Novak ,Eddie Van Giesen, Kathy M. DeBusk ,Designing Rainwater
Harvesting Systems: Integrating Rainwater into Building Systems,
WillyPublications,2018

List of Reference Books:

1. Ludwig Art — The New Create anOasis with Greywater: Integrated Design for Water
Conservation, Reuse, Rainwater Harvesting, and Sustainable Land scaping,Oasis Design Santa
Barbara, 2015

2. Black Peter E., Watershed Hydrology, Prentice Hall, London, 1991.

3. Vicker Amy L.- HandBook of Water Use and Conservation, Waterplow Pr., 2001

4, Catch Water Where it Falls, Centre of Science and Environment, 2013

URLs:

1. https://nptel.ac.in/courses/105101010/

2. https://youtu.be/z37KqcUdIZQ

3. https://gosmartbricks.com/water-efficiency-green-buildings/

Lecture Plan:

Lecture No. Topic No. of Lectures

Introduction, historical development and present 1
scenario of rain water harvesting in rural and urban

areas

Watershed Management 1
3-5 Concept and Characteristics of watershed 3

Artificial Ground Water Recharge; Planning of 3

Artificial
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Recharge Schemes,

9-12 Artificial Ground Water Recharge Techniques, 4
Selection of artificial recharge zones

13-15 Economic Viability, Recharge Structures, Design Guide 3
Lines

16-18 Recharge Impact Assessment, Recharge assessment 3

19-20 Roof top rainwater harvesting for flat and slopingro 2
of, Types of catchment surfaces

21-22 Grading, Filters, different types of tanks and their accessories 2

23-24 Design aspects of rainwater harvesting system 2

25-26 Methods of determining storage capacity, design - 2
construction of storage tanks

27 Quality of rainwater and methods of treatment 1

28-29 Maintenance and monitoring of RWH structures, 2

30-32 Water recycling; Grey water treatment 3

33-34 Water Efficiency; Water Efficient Technologies for 2
Green Building

35 Water audit and water efficient fixtures. 1
Total Lectures 35
Nameof M.Tech. Water Resources Engineering Semester: I & 11 Year: First
Program and Management

Name of Course

River Engineering

Course Code

WR 560

Core/Elective/Other Elective

Prerequisite:

1. Knowledge of Advanced Mathematics and hydraulics

2. Preliminary knowledge of physics

Course Outcomes:

1. Understand the process of sediment transport and its behavior.

2. Apply theoretical principles of continuity and momentum equation to
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understand fluvial process

3. Use of physical and mathematical modeling and design of river
protection and training works

Description of Contents in brief:

L. Introduction to river mechanics, river classification, thresholds in river

morphology

Hydrodynamic Principles of basic modeling of river flow,

3 Physical properties of sediment, incipient motion of sediment particles, Shields diagram, critical
tractive force

Regimes of flow, Bed forms, sediment movement in rivers,

5. Turbulence in rivers, Fluvial process: meandering and braiding, Scour and river training work,
River equilibrium, Hydraulic modelling of rivers

List of Text Books:
1 Garde, R.J.,(2006),“River Morphology”,New Age International Publishers
2. Garde R.J.and RangaRaju K.G.,Mechanics of sediment transportation and alluvial stream

problems, Wiley Eastern limited, 1977

3. Chang, H. H., Fluvial Processes in River Engineering, John Wiley, 1988

List of Reference Books:

I. Charlton,R., Fundamentals of Fluvial Geomorphology,Taylor and Francis, 2007

2. Richards, K., Rivers Form and Process in Alluvial Channels, Methuen, NY, 1982.

3. Shen, H.W., River Mechanics, Vol. I and II, Water Resources Publication, Fort Collins, CO., 1971

4, Julien, Pierre, Y., (2002),“River Mechanics”, Cambridge University Press

5. Jansen, P.P.H., (1994), “Principals of River Engineering”,VSSD Publications

URLs

1. https://nptel.ac.in/courses/105/103/105103204/

LectureNo. Topic

1 Introduction to river mechanics, river classification, Hydraulic Geometry,
Meander Planform

3-4 Hydrodynamic Principles of basic modeling of riverflow
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5-7 Reynolds Average Navier-Stokes Equation,St. Venant equation
8.9 Physical properties of sediment, Size of sediment particle, shape factor, fall
velocity, angle of repose
Incipient motion of sediment particles, Shields diagram, critical tractive force
10-11
Regimes of flow, Bedforms, Ripples, Dunes, Transition and plane bed, antidunes,
11-13 chutes and pool, Bars, Prediction of Bedforms, Resistance to flow due toBedforms
14-15 Einstein Barbarossa’s method, Engelund’s methods,
15-17 Kennedy’s method, van Rijn’s method, Wright Parkers method
1891 Sediment movement in rivers, Bed load formulas, Suspended sediment
discharge
22-24 Du Boy’s approach, Einstein’s approach, Yalin’s approach, Armoring
25-26 Turbulence in rivers, Decomposition and averaging procedure, shear stress in open
channel flows,
2798 Classical turbulence theories, Classificationof flow field in
open channels, Log wake lawand velocity defectlaw
29-31 Isotropic turbulence theory, Anisotropyin turbulence, Higherorder
correlation, Concept of Burst
32 Fluvial process: meandering andbraiding
33 Scour and river trainingwork, Clear waterscour, Live bed scour,Scour at
bridge piers
34 Scour depth prediction, Scourcountermeasures
35 River Equilibrium, Hydraulic modellingof rivers
Nameof M.Tech. Semester:]l & I'I Year:First
Program Water Resources
Engineering and
Management
NameofCourse Dam Engineering
CourseCode WR 561
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Core/Elective/Other Elective
Prerequisite:
1. Basics of Engineering Hydrology

2.

Basics of Irrigation Engineering

3.

Fundamentals of Foundation Engineering

Course Outcomes:

1. Knowledge about instrumentation, operation and maintenance of dam.
2. Ability to assess the safety of the dam
3. Ability to do dambreak analysis and to prepare emergency action plans

Description of Contents in brief:

1. Introduction of dams, embankment dams, gravity dam, arch and buttress dam, spillways,
instrumentation system in embankment dams, concrete and masonry
dams, seismic monitoring, hydro meteorological instrumentation, normal operation
and emergency operation of dams, maintenance of dam.
2. Safety inspection of dams, spillways, outlets and mechanical equipment,
assessment and management of reservoir sedimentation.
3. Flood risk associated with dams, dam break analysis, dam break modelling, flood risk mapping,
reservoir hazard and risk assessment.
4, Overview of emergency action plan, existing policies, preparation of emergency action plan, dam
rehabilitation and improvement programme, case studies on dam
failure.
List of Text Books:
1. Creager W. P., Justin J. D. and Hinds J.,Engineering for dams Nemchand and
Brothers
2. Novak P., Hydraulic Structures Taylor and Francis
3. Design of small dams, USBR, A water resources technical publication, Oxford and IBH
publishing co
4. Design of gravity dams, USBR, A Water Resources Technical Publication, Denver,
Colorado
ListofReferenceBooks:
1. Varshney R. S.,Gupta S.C & Gupta R.L.,Theory& Design oflrrigation Structure (Vol.I
& IINem Chand &Bros.
2. Novak P., Moffat A. I.B., Nalluri C., and Narayanan R., Hydraulic structures CRC Press.
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3. Guidelines and Manuals ofDam Rehabilitation andimprovement Project (DRIP).
CWC New Delhi.
URLs:
1. https://nptel.ac.in/courses/105105110/
2. https://nptel.ac.in/courses/105/104/105104103/
3. https://damsafety.in/index.php?lang=&page=Guidelines- And-
Manuals&origin=front-end&tp=1
LecturePlan:
Lecture Topic
No.
01-02 Introduction of dams
03-07 Embankment dams, gravity dam, arch and buttress dam, spillways
08-12 Instrumentation system in embankment dams, concrete and masonry dams, seismic
monitoring, hydrometeorological instrumentation
13-16 Normal operation and emergency operation of dams, maintenance of dam
17-22 Safety inspection of dams, spillways, outlets and mechanical equipment.
23-25 Assessment and management of reservoir sedimentation
26-29 Flood risk associated with dams, dam break analysis, dam break modelling, flood risk
mapping, reservoir hazard and risk assessment
30-33 Overview of emergency action plan, existing policies, preparation of emergency
action plan
34-37 Dam rehabilitation and improvement programme, case studies on dam failure
Nameof M.Tech. Water Resources Engineering Semester:I & I'1 Year:First
Program and Management
NameofCourse Environmental Impact Assessment and Legislation
CourseCode WR 562
Core/Elective/Other Elective
Prerequisite:
1. Introduction of Hydrology and Water Quality Parameters
2. Soil Erosion and Sediment Yield Studies
3. Ecology and Climate Change: Threats, Opportunities and Solutions
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Course Outcomes:

1. Importance and Concepts of Environmental Impact Assessment
2. Methods and Data for Conducting Environmental Impact Assessment
3. Knowledge of Environmental Legislation and Audit
Description of Contents in brief:
1. Environmental Impact Assessment Fundamentals- Types and Limitation
2. Environmental Issues of Water Resources Projects
3. Methods of Environmental Impact Assessment - Network and Matrix Methods
4. Eco hydrology and Environmental Methods in Flow Estimation
ListofTextBooks:
I. Canter Larry W., Environmental Impact Assessment Tata Mcgraw Hill Co, Singapore.
2. Jain R. K., Environmental Impact AnalysisL. V. Urban Van Nostr and Reinhold
Company, New York.
3. Munn R. E., Environmental Impact Assessment John Wiley & Sons, Toronto
ListofReferenceBooks:
1. Dhameja Suresh K., Environmental Engineering and Management S. K.
Kataria& Sons, Delhi
2. Canter, L.W., Environmental Impact Assessment. McGraw Hill International
Edition, New York 1995
3. Petts, J., Hand book of Environmental Impact Assessment, Vol., I and II,
Blackwell Science London1999
URLs:
1. https://www.iitb.ac.in/cet/nptel.html
2. https://www.iitg.ac.in/cet/nptel.html
3. https://www.iitkgp.ac.in/cet/nptel.html
LecturePlan:
Lecture Topic
No.
1. Introduction
2 Environmental management- problems and strategies
3. Review of political, ecological and remedial actions
4. Multidisciplinary environmental strategies
5. Concepts of sustainable development
6. Concepts of environmental audit
7. Life Cycle Analysis (LCA
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8. Environmental Management System — Introduction to ISO 14000
9. OSHA and Clean Development Mechanism (CDM)
10. Carbon Credits
11. Introduction to flood, tsunami and tropical cyclone disasters
12. Droughts as a Natural Disaster
13. Heat waves, earthquakes
14. Landslides disaster management
15. Fire hazard and risk analysis
16. Factors for disaster
17. Coastal erosion
18. Environmental degradation
19. Legislative responsibilities of disaster management
20. Environmental legislation of Air
21 Environmental legislation of Water &Hazadous waste
22 Environment Protection Act-1986
23 Regulatory standards of CPCB / GPCB / BIS
24 EIA need and notification
25 Environmental clearance
26 General framework of EIA
27 Planning and Evolution of EIA
28 EIA methodologies screening and scoping
29 Rapid and comprehensive EIA
30 Characterization and site assessment
31 Environmental Inventory
32 Prediction and assessment of impact
33 Impact assesment methodologies like adhoc method, checklist
34 Overlap, network model and index method
35 Development of decision matrix
36 Verbal communication and public hearing in EIA studies
37 Public participation in environmental decision making
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38 Technique for conflict management and dispute resolution
39 Status of EIA in India
40 Case studies of EIA industrial and infrastructure projects
Name of Program M.Tech. Water Resources Semester:] &| Year:First
Engineering and Management 11
Name of Course BASICS OF REMOTE SENSING TECHNOLOGY
Course Code GI 512

Core / Elective / Other | Department Elective (B)

Prerequisite:

1.

No prerequisite, but basic understanding of computer use

Course Outcomes:

1. | Knowledge on the basic principle, techniques, and types of remote sensing technology.

2. | Learning on the analysis of remotely sensed digital data using commercial and open source software
and data resources.

3. | Skill development for evolving methodology to use Remote Sensing techniques for various

applications in engineering.

Description of Contents in brief:

1.

Remote Sensing Technology: Basic Concepts, principle & terminology, components, and
classifications of Remote Sensing (RS). Physical basis of Remote Sensing with relevance to radiation
laws, spectral windows and spectral signatures and their significance. Remote sensing satellite orbits,
image acquisition process, repeativity & related terminology, platforms, and sensor systems. Passive
and Active remote sensors and their characteristics with special relevance to currently available
remote sensors at global level. Radiometric quantities used in the collection of spectral signatures.

Remotely Sensed Imagery Characteristics and Processing: Geometry, Radiometry, and other
characteristics of remotely sensed data products. Geometric and Radiometric distortions in RS
imagery and their rectification by using pre-processing techniques. Ground truth collection
Georeferencing of satellite imagery and defining the coordinate system datum and map projection.
Rubber sheet transformation, rectification, and registration.
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Remote Sensing Analysis and Applications: Manual and computer aided image interpretation
approaches and their comparative advantages and disadvantages. Characteristics of photographic
images and visual photo/image-interpretation keys. Computer aided digital image analysis techniques:
Density slicing, False color  Composite  (FCC), Vegetation Index map, digital image
classification

techniques and extraction of thematic information using manual and semi-

automatic digitization of image features. Extraction of topographic information from remotely sensed
data and generation of digital terrain model from stereo pairs of images.

Applications of remote sensing in terrain investigation and engineering projects and advantages over
conventional mapping techniques. Commercial and open source data resources and software for
remote sensing data analysis.

List of Text Books:

Remote Sensing and image interpretation, Lillesand T.M. and Kiefer R. W., Willey publications

Physical Principles of Remote Sensing, W. G. Rees Cambridge University Press

Introduction to remote sensing, J. B. Campbell, Guilford Press

List of Reference Books:

1. | Introductory Digital Image Processing: A Remote Sensing Perspective, John R. Jensen, Pearson Press

2. | Remote sensing models & methods for image processing,  Robert
Shcowebgerdt, Academic Press

URLs:

1. | https://nptel.ac.in/courses/105/107/105107121

2. | https://nptel.ac.in/courses/105/104/105104100/

3. | https://nptel.ac.in/courses/105/103/105103193/

Lecture Plan (about 40-50 Lectures):

Lecture No. Topic

1&2 Remote Sensing Technology: Basic Concepts, principle & terminology,
components

classifications of Remote Sensing (RS)

Physical basis of Remote Sensing with relevance to radiation laws

Spectral windows and spectral signatures and their significance

Remote sensing satellite orbits

&8 image acquisition process, repeativity & related terminology

olalan|n| | w

platforms, and sensor systems

10 to 13 Passive and Active remote sensors and their characteristics with special relevance to
currently available remote sensors at global level

14 Radiometric quantities used in the collection of spectral signatures.

17 &18 Remotely Sensed Imagery Characteristics and Processing: Geometry, Radiometry,and
other characteristics of remotely sensed data

products.
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19 to21 Geometric and Radiometric distortions in RS imagery and their
rectification by using pre-processing techniques.
22 Ground truth collection
23 & 24 Georeferencing of satellite imagery and defining the coordinate system datum and map
projection
26 Rubber sheet transformation, rectification, and registration.
27 Remote Sensing Analysis and Applications: Manual and computer aided image
interpretation approaches and their comparative
advantages and disadvantages.
28 Characteristics ~ of photographic images and visual photo/image-
interpretation keys.
29 Computer aided digital image analysis techniques: Density slicing,
False color Composite (FCC)
30 Vegetation Index map,
31 to 34 digital image classification techniques and extraction of thematic information using
manual and semi-automatic digitization of image
features.
36 Extraction of topographic information from remotely sensed data and generation of
digital terrain model from stereo pairs of images.
37& 38 Applications of remote sensing in terrain investigation and engineering projects and
advantages over conventional mapping techniques.
39 to 42 Commercial and open source data resources and software for remote sensing data
analysis.
Name of Program M.Tech. Water Resources Semester: [& I | Year: First
Engineering and Management
Name of Course Computational Fluid Dynamics
Course Code HY 511
Core / Elective / Other | Department Elective (B)
Prerequisite:
1. | Knowledge of fluid mechanics
2. | Engineering Mathematics
3. | Matrix algebra
Course Outcomes:
1. | Understanding the flow governing equations
2. | Knowledge of advance numerical methods

50




Maulana Azad National Institute of Technology, Bhopal — 462003
WATER MANAGEMENT CENTRE

M. Tech in Water Resources Engineering and Management

3. | Learning about grid generation and turbulence models and their applications

Description of Contents in brief:

1. | Introduction and overview of CFD, Accuracy and errors, consistency, stability and
convergency of methods

2. | Applications areas, different flow equations, initial and boundary conditions, finite difference
method

3. Finite element method, finite volume method, turbulence models, type of grids and its
generation

4. | Common input data, application for solution of flow equations

List of Text Books:

1. John D. Anderson Jr.,Computational Fluid Dynamics, Tata McGraw-Hill Education India,
2012

2. | Jiyuan Tu Guan Heng Yeoh Chaoqun LiuComputational Fluid Dynamics, Butterworth- Heinemann,
2012

3. | H. Versteeg (Author), W. Malalasekera (Author)An Introduction to Computational Fluid
Dynamics: The Finite Volume Method, PHI, 2007

List of Reference Books:

1. | CAJ Fletcher, Computational techniques for fluid dynamics 1 &2,Springer-Verlag Berlin
Heidelberg. 1996

2. | Jiyuan TuComputational Fluid Dynamics: A Practical Approach, Butterworth-
Heinemann, 2013

3. | Ferziger, Joel H., Peric, Milovan, Computational Methods for Fluid Dynamics, Springer
International Publishing, 2020

URLs:

1. | http://www.ftp.demec.ufpr.br

2. | http://www.udemy.com

3. | https://www.springer.com/gp/book

Lecture Plan (about 40-50 Lectures):

Lecture | Topic

No.
1-3 Introduction to CFD, need, errors
3-7 Flow models and governing equations of fluid dynamics
8-9 Discretisation of governing equations

10-15 Finite difference method

16-21 Finite element method

22-25 Finite volume method

26-27 Type of boundary conditions and their applications

28-32 Grid generation

33-37 Turbulence models

38

Selection of common input data

39-42

Review and problems
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Name of Program M.Tech. Semester — I Year -1

Name of Course Hydro Power Potential Assessment

Course Code HY 513

Core / Elective / Other| Department Elective (B)

Prerequisite:

1. Knowledge of fluid mechanics

Course Outcomes:

1. Will gain knowledge of hydrology

2. Understanding hydrograph analysis and its applications

3. Hydro power potential assessment of a site

Description of Contents in brief:

1. Hydrology cycle, precipitation, losses, runoff estimation

2. Streamflow measurement, hydrographs, flood estimation studies, storage of water

. Mass curve, sequent peak method, load studies, flow and power duration curve

4, Head and discharge assessment, reservoir planning, scheduling and hydropower generation
assessment

List of Text Books:

1. M.M. Deshmukh, Water Power Engineering, Dhanpat Rai & Sons, 1987

2. M. M. Dandekar and K.N. Sharma, Water Power Engineering, Vikas
Publishing House Pvt. Ltd., 2013

3. K. Subramanya,Engineering Hydrology, McGraw Hill Education, 2017

List of Reference Books:

1. H.K. Barrows, Water Power Engineering, McGraw Hill Company, 1943

2 Gulliver John S. and Arndt Roger E.A. , Hydropower Engineering Handbook,
McGraw-Hill, Inc. 1991

3. E. Mosoyni, Water Power Development Vol. I & II, Nem Chand & Bros, 2009

URL:s:

1. https://www.iitr.ac.in/wfw/web_ua water for welfare/education/Teachers Manual/Te
achers manual diploma hydropower engineering.pdf

2. https://www.researchgate.net/publication/304396387 Power Plant Lecture Notes -
_CHAPTER-7 Hydro-Water Power Plant

3. https://powermin.nic.in/en/content/fags-hydropower

Lecture Plan (about 40-50 Lectures):

Lectu

re No. Topic

1-3 Introduction to hydrology and its cycle
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4-6 Precipitation and its measurement

7-8 Average rainfall computation

9-11 Loss from precipitation
12-14 Effective rainfall and infiltration indices
15-18 Runoff-estimation
19-22 Hydrographs,
23-25 unit hydrograph, derivation and its applications
26-27 Streamflow measurements
28-30 Flood estimations, storage structures
31-33 Mass curve and sequent peak method
34-35 Flow and power duration curves
36-37 Load studies
38-39 Head and discharge assessment
40-42 Hydro power potential assessment
43-44 Reservoir operation and scheduling
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WATER MANAGEMENT CENTRE

Name of Program M. Tech. Semester: Ist Year

Name of Course

Advanced Foundation Engineering

Course Code

GE 512

Core / Elective / Other

Department Elective (B)

POs

PO1: Apply the knowledge of mathematics, science and engineering
to analyze Geotechnical and foundation engineering problems.

PO2: Graduates shall have the ability of critical thinking based on in-
depth knowledge in Geotechnical Engineering to obtain optimal
solutions to the complex engineering problems.

PO3: Solve complex problems of analysis and design of various
geotechnical and foundation system.

PO4: Apply appropriate research methodology, techniques and tools
to design and conduct lab as well as field experiments.

POS5: Able to function as a member or a team leader for engineering as
well as multidisciplinary projects.

POG6: Engage in lifelong learning to continuously improve knowledge
and competency.

PO7: Create, select and apply correct numerical technique to analyze
complex Geotechnical and foundation system with understanding of

the limitations.
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PEOs

PEOL1: Provide graduates with a sound foundation in mathematical,
scientific and engineering fundamentals necessary to formulate, solve
and analyze the problems related to diversified field of Geotechnical
Engineering.

PEO2: To impart in-depth knowledge in Geotechnical Engineering
and update the same, existing and updated technology in global
perspective.

PEO3: Graduates shall posses ability for independent judgement based
on critical analysis and also synthesis of information for extensive
research in the area of specialization.

PEOA4: To guide the graduates for developing knowledge for preparing
experimental setup for modelling of geotechnical Engineering
problems with the necessary information and synthesize the data
obtained through field and laboratory tests to design geotechnical
problems like foundation system.

PEOS: Create awareness among the graduates for the use of state of
the art professional software.

PEO6: To mould the graduates conceptualise so that they obtain
feasible and optimal solution for Geotechnical Engineering problems
considering societal and environmental requirements.

PEO7: To provide a well-rounded education that includes the ability
to function will on a team, an appreciation for ethical behaviour and
the ability to engage in lifelong learning.

PEOS: Graduates shall review relevant literature, apply appropriate
research methodologies, working individually or as a team

contributing to the advancement of domain knowledge.

Prerequisite: No Requirement

Course Outcomes:

1. | CO1: Select different types of foundations based on site conditions.

2. | CO2: Analyze bearing capacity and settlement of foundations.
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3.

CO3: Design shallow and deep foundations.

4.

CO4: Analyze and suggest remedial measures against foundation failures.

Description of Contents in brief:

1.

Shallow Foundations: Introduction, Foundation Classification; Choice of Foundations;
General Requirements of Foundations; Location and Depth of Foundation, Basic
Terminology: Ultimate Bearing Capacity, Net Ultimate Bearing Capacity, net Safe Bearing
Capacity, Safe Bearing Capacity, Safe Bearing Pressure, Allowable Bearing Pressure, Bearing
Capacity Theories of Terzaghi, Meyerhof, 1S:6402-1981, Brinch Hansen, Vesic and
Skempton; Bearing Capacity and Settlement of Shallow Foundation; Allowable Bearing

Pressure Theories; Steps Involved in the proportioning of Footings

Pile Foundations: Introduction; Uses and Classification of Piles; Selection of Pile Type;
Types of Foundations to Suit Subsoil Conditions; Pile Driving; Dynamic Pile Formulae for
Estimating the Pile Capacity; Static Load Carrying Capacity of Single pile in Compression in
Cohesive and Cohesionless Soil; Load Test on Piles; Pile Groups - Group Efficiency;
Settlement of Single Pile and Pile Groups; Negative Skin Friction; Laterally Loaded Piles;
Piles subjected to Uplift Loads

Well Foundations: Introduction; Types of Wells or Caissons; Components of Well
Foundations; Shapes of Wells; Depth of a Well foundation; Forces Acting on Well
Foundation; Lateral Stability of Well Foundation; Construction and Sinking of Wells,
Rectification of Tilts and Shifts

List

of Text/ Reference Books:

Das B.M., Shallow Foundations: Bearing capacity and settlement, CRC Press,1999.

Gopal Ranjan and Rao, A.S.R, Basic and Applied Soil Mechanics, Wiley Eastern
Limited, 1991.

J. E. Bowles, “Foundation Analysis & Design”, Mc.Graw Hill Book Co.

Prakash, S. and Sharma, H.D., Pile Foundations in Engineering Practice, John

Wiley & Sons Inc., 1990.

Analysis and Design of Sub Structures - Swami Saran, pub. Oxford &Ibh Publications.

Design Aid in Soil Mechanics and Foundation Engineering- Kaniraj, pub. McGraw-Hill

Publications.
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7. | Design of Foundation System-Kurian, Pub. Alpha Science International
URLs:
1.
Lecture Plan (about 40-50 Lectures):
Lecture No. Topic
1to2 Shallow Foundations: Introduction, Foundation Classification; Choice of
Foundations; General Requirements of Foundations; Location and Depth of
Foundation
3 Basic Terminology: Ultimate Bearing Capacity, Net Ultimate Bearing Capacity, net
Safe Bearing Capacity, Safe Bearing Capacity, Safe Bearing Pressure, Allowable
Bearing Pressure
4to 10 Bearing Capacity Theories of Terzaghi, Meyerhof, 1S:6402-1981, Brinch Hansen,
Vesic and Skempton
10-14 Settlement of Shallow Foundation
15-17 Steps Involved in the proportioning of Footings
18-19 Pile Foundations: Introduction; Uses and Classification of Piles; Selection of Pile
Type; Types of Foundations to Suit Subsoil Conditions
20 to 22 Pile Driving; Dynamic Pile Formulae for Estimating the Pile Capacity
23-26 Static Load Carrying Capacity of Single pile in Compression in Cohesive and
Cohesionless Soil;
27-28 Load Test on Piles
29-32 Pile Groups - Group Efficiency; Settlement of Single Pile and Pile Groups
32-34 Negative Skin Friction; Laterally Loaded Piles; Piles Subjected to Uplift Loads
35 Well Foundations: Introduction; Types of Wells or Caissons; Components of
Well Foundations; Shapes of Wells; Depth of a Well foundation
36 Forces Acting on Well Foundation
37-38 Lateral Stability of Well Foundation
39-40 Construction and Sinking of Wells; Rectification of Tilts and Shifts
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