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1. Name of the Department:

2. Name of the course

COURSE DETAILS

Civil Engineering
Post Graduate Program

(Water Resources Engineering)

Title of Degree Specialization, Inta_ke Entry Level Qualification
(Full time)
s e
CIVIL Engineering Water Resources 25

(Water Resources
Engineering)

Engineering

Irrigation Management
/Agriculture Engineering)

[

3. Course Structure and Scheme of Evaluation (Semester along with curriculum

details)



SEMESTER-|

Sr. | Course Code | Teaching Credit | Examination Scheme Total
No. Scheme Marks
Hours per
week
L [Tu]|P Theory | Tutorial | Practical
1 Advanced
Fluid CE661|3 |1 |0 |4 100 25 - 125
Mechanics (10+15)
* **
2 Free Surface
Flow CE663/3 (1 |0 |4 100 25 - 125
(10+15)
* **
3 Advance CE665| 3| 1 | 0 4 100 125
Hydrologic 25
Analysis and (10+15)
design *ookx
4 Computationa - 150
Techniquesin| CE667(3 [0 |2 |4 100 50
Water (20+30)
Resources ol
Engineering
5 Elective | 3| - -1 3 100 - 100
6 Hydraulic
Engineering |CE675|/0 |0 |3 |2 - - 75 75
Laboratory-I (30+45)
* **
7 Seminar/G.F | CE67i 2|1 50 50
(20+30)
* **
Total 15| 3 | 7| 22 500 75 175 750
List of Electivel
CE 669 Flood Control and River Training Works
CE 679 Computational Hydraulics
CE 671 Irrigation and Drainage Systems Engineering
CE 673 Integrated Watershed Management
CE 681 Basics of Climate Change Studies

Total Contact Hour s'week = 25

*

Internal Evaluation

Total

Credits= 22

** External Evaluation




SEMESTER-II

Sr. | Course Code Teaching Credit | Examination Scheme Total
No. Scheme Marks
Hour s per
week
L |[Tu |P Theory | Tutorial | Practical
1 Advanced
Hydraulic CE662 |3 1 |- |4 100 25 - 125
Structures (10+15)
* **
2 Hydraulics
of Alluvial CE664 |3 1 0 |4 100 25 - 125
Rivers (10+15)
* **
3 Geospatial
Technologieg CE 666 | 3 2 |4 100 - 50 150
in Water (20+30)
Resources o
Engineering
4 Water CE668 | 3 1 - | 4 100 25| - 125
Resources (10+15)
Systems xR
5 Elective Il 3 - |3 100 - 100
6 Hydraulic
Engineering | CE682 |0 |0 3 |2 - - 75 75
Lab- I (30+45)
* **
7 Seminar/G.R CE 684 2 1 50 50
Total 15| 3 7| 22 500 75 175 750
Total Contact Hour s’'week = 25 Total Credits=22

*

Elective Il

CE672
CE674
CE 676
CE 678
CE 682

Internal Evaluation

Water Supply Distribution Systems
Hydro Power Engineering

Ground Water engineering
Coastal Engineering

Stochastic Hydrology

** External Evaluation




SEMESTER-III

Sr. | Course Code Teaching Credit | Examination Scheme Total
No. Scheme Marks
Hour s per
week
L |Tu |P Theory | Internal | Practical
1 Seminar CES841| -| - 4 1 20 30 50
2 Dissertation | CE 843
(Preliminary) - - 8 |4 - 80 |120 200
* **
3 Professional | CE 845 6 3 50 | 100 150
Project * *x
Total 18| 8 150 250 400
Total Contact Hour s'week = 16 Total Credits=8

*

Internal Evaluation

** External Evaluation




SEMESTER-1V

Sr. | Course Code Teaching Credit| Examination Scheme Tota
No. Scheme Marks
Hours per week
L [Tu | P Theory| Internal | Practical
1 Dissertation| CE 842 - - 20| 10 - 160 240 400
Total 20 | 10 - - - 400

Total Creditsfor M.Tech.:

*

Internal Evaluation

** External Evaluation

TOTAL CREDIT :22+22+08+10 = 62
TOTAL HOURS : 25+25+18+20 = 88




FIRST SEMESTER

CE 661 Advanced Fluid M echanics 3104

Ideal fluid motion
Review of Fluid mechanics, Kinematics of fluid flowotational and irrotational fluid flow,

elements of particle motion, stream functions aonteptial functions, Laplace’s equation,
flow nets, dynamics of fluid flow, Euler's equatiom Cartesian, polar, and vector
coordinates, application of ideal fluid motion, Tadmmensional flow, Uniform flow, Source

and Sink, Free vortex flow, Source and Uniform fliiMow past a half body), Superimposed
flow patterns, Source-Sink pair, Source and Sinkipaa uniform flow, Doublet, Flow past a

Rankine oval body (Source, Sink and a Uniform fl&Ww past a Cylinder (Doublet and

Uniform flow), Magnus effect, Kutta Joukowskitsformation , Method of images

Laminar Flow
Concept and characteristics of laminar flow, Na8&rkes equations, creeping motion,

approximate and exact solutions.

Transition from laminar to turbulent flow
Concept of stability, stability theories, experirtednverification, Rouse Index, factors

affecting transition.

Turbulent flow

Classification and characteristics of turbuleow$, Continuity equation, Reynolds
equations, Reynolds Average N-S (RANS) EquatioatiStcal theories of turbulence, Flow
between parallel plates and in a pipe, turbulenadats, Coherent Structures and Turbulent
bursting.

Laminar and Turbulent boundary flows
Boundary layer concepts, order of magnitude angly&bundary layer parameters, Prandtl's

boundary layer equations, Blassius solution forite@mboundary layer flows, von-Karman
Momentum integral equation, Laminar boundary layBurbulent boundary layer flows,
Laminar sub layer, Boundary layer separation amdrots.

Flow around immer sed bodies. Drag and Lift
Introduction, Drag and lift for shear flow, Streameld and bluff bodies, Drag on a flat plate,

Drag & Lift For Shear Flow, Drag on a sphere, Daal lift on an Airfoil, , Circulation and

Lift on a circular cylinder, circulation and lifncan Airfoil, Shear induced Magnus lift.



Transient flow in pipes
Transient flow concept, classification of flow, dktion of liquid in U tube, water hammer
analysis, transient flow equations, effects of exitrainment, causes of transients, role of

valving, column separation, gas release methodsmfolling transits.
RECOMMENDED BOOKS:

Daily J.W. and Harlaman, D R F Fluid Dynamicsddésion Weasly,1966
. Garde R.J, Turbulent flows, Wiley, 1994
. Narasimhan S., Engineering Fluid Mechanics, VolOlent Longman Ltd , 1975

. Schlisting H,Gersten K.,Boundary layer theofyeglition, Springer Publication,2000

. Streeter S.V.LFluid Dynamics, McGraw Hill,2006

. Yuan S. W., Foundations of Fluid Mechanics, PrenticHall India Pvt. Ltd., New
Delhi, 1969.

1.
2
3
4. Rouse H., Fluid Mechanics for Hydraulic Enginedtoyer Pub., New york, 1961
5
6
7



CE 663 Free Surface Flow 3104

Basic Principles

Review of free surface flow concepts including wi#pand pressure distribution, Continuity,
Momentum and Energy equation, concept of specifergy, computation of critical flow,
channel transitions, critical flow venturi-flumeasding wave flume and broad crested weir
in discharge measurement.

Gradually Varied Flow

Gradually varied profile and its computations udiingct step method, advanced numerical
methods, delivery of canal systems.

Rapid Varied Flow

Hydraulic jump in horizontal and sloped open chateel and its characteristics

Unsteady open channel flow

Wave celerity, classification of water waves acawgdo relative depth, orbital motions,
superposition, wave trains and wave energy, tramsftion of waves, dissipation of wave
energy, positive and negative surges in rectangiannel, Momentum and Continuity
equations (Saint Venant Equation), two dimensiomsteady flows and their solution by
numerical techniques.

Spatially varied flow

Basic principles and assumptions, dynamic equati@hanalysis of flow profiles, Numerical
integration method, Isoclinal method, spatiallyiedrsteady and unsteady surface flows.

Introduction to Hydrodynamic and Pollutant transfer in open channel

RECOMMENDED BOOKS:

1. Chaudhary Hanif M., Open Channelflow, Prantice-H#élindia Pvt. Ltd. New Delhi,
1993.

2. Chow V T, Open Channel Hydraulics, McGraw-Hill Bockmpany, International
editions,New Delhi,1973.

3. Subrmanya K, Flow in open channels, Second edifiate McGraw-Hill Publishing
Company Ltd., New Delhi, 2001

4. Srivastava Rajesh, Flow through open channels, i@xtniversity press, New

Delhi, 2008.

French , R H, Open channel hydraulics, McGrawhibbliRation, New York, 1985.

6. Ranga Raju K.G.,Flow through Open Channels, TATA M&Zaw-Graw-Hill
Publishing Company Limited, 1997.

o



CE 665 Advanced Hydrologic Analysis and Design 3104

M echanism and M easur ements of Precipitation and Evapor ation

Hydrological processes, Mechanism, Atmospheric watapour, Green house effect,
computation and measurement of precipitation, esajmm, evapotranspiration, abstraction
from precipitation., spatial and temporal distribatof rainfall.

Flow through Unsatur ated Porous M edia

Unsaturated flow models- Horton’s equation, Pkilipquation and Green-Ampt model
Computation of excess rainfall hyetograph from obse flood hydrograph, Green-Ampt
infiltration equation and SCS method.

Unit Hydrograph Theory
Unit hydrograph theory, derivation of instantaneawst hydrograph and synthetic unit
hydrograph.

Project hydrology
Design flood PMF storm transportation, PMP and PMF project by using conceptual
models.

Flood Routing
Lumped flow routing, distributed flow routing modeincluding kinematic, diffusion and
dynamic wave routing models.

Hydrologic Statistics
Hydrologic statistics, Flood forecasting and fldoejuency analysis.

Hydrologic Design
Storm Water Drainage Design
Introduction glacier lake outburst flood (GL OAF)

RECOMMENDED BOOKS:

1. Chow V T, Maidment David R. and Mays Larry W. “Apgd Hydrology”, McGraw
Hill International editions, New Delhi, 1988.

2. Mutreja K.N. “Applied Hydrology” Tata McGraw-Hill &@lishing company Ltd.,
New Delhi,1990.

3. Subramanya K, Engineering Hydrology, Third Edition Tata McGraw-Hill
Publishing company Ltd., New Delhi, 2012.

4. Singh Vijay. P, Elementary Hydrology Prentice IHBNDIA,1992.

5. Ojha C S P, Bhunya P and Berndtsson P, “Engineétyayology” Oxford University
Press, Canada, 2008.



Computational Techniquesin Water Resour ces
Engineering

CE 667

I ntroduction
Introduction to computational Technigques — Databdessign — Spreadsheet- Usefulness in

Water Resources Engineering

Statistical Techniques

Presentation of data — Measures of location angedsson, - Probability concepts and
distribution — Tests of significance — Correlatiand Regression, Selection of Suitable
technique, error analysis

Numerical M ethods

Finite difference schemes — Method of charactessti Finite element method

Advanced Techniques
Genetic algorithm - Artificial Neural Network - Fey logic — Other data driven methods

Hydro informatics
Introduction — Virtual institute — Web based hyhformatics system
Applications

Application with case studies, Selection of suigat#chnique, Different types of hydraulic
engineering software - Salient features — Capaslind Limitations

RECOMMENDED BOOKS:
1. Abbott M.B., Hydroinformatics — Information Techwogy and the Aquatic

Environment, Avebury Technical, Aldershot, 1991.

2. Adeli H. and Hung S., Machine Learning — Neuralwks, Genetic Algorithms and
Fuzzy Systems, John Wiley, New York, 1995.

3. Chaudhry M.H., Open Channel Flow, Prentice Hallrafia Pvt. Ltd., New Delhi,
1994.

4. Grewal B.S., Higher Engineering Mathematics, KhaRnhlishers, New Delhi.,2001

5. Govindaraju, R. S. and Rao, A. R. (eds.). Artifidieural Networks in Hydrology,
Kluwer Academic Publishers, Dordrecht, 2000.

6. Rajsekaron S. and Pai G.A. Vijayalakshmi, Neurakwdeks, Fuzzy Logic and
Genetic Algorithams-Synthesis and Applications, Rel&rning Pvt. Ltd., New Delhi,
2010



CE 669 Flood Control and River Training Works 3003

Mor phology and Hydraulics of Alluvial River
Alluvial streams and their hydraulic geometry, bledel variation of alluvial streams,
variation in plan form of alluvial streams, Anatl models of river morphology, Numerical

models for morphological studies, flood plain gsa&, morphology of some Indian rivers

Flood Control and its Assessment

Types of Floods, Different methods of Flood contfellbods in major Indian river basins,
Types and design of flood forecasting and protecggstems,Comparison of levees with
bypass channels and off stream storage, reservearaton for flood control and

management, flood damage estimation models.

River Training and Flood Protection Work
Guide lines for planning and design of river embmaakts (levees), Planning, design,
construction and maintenance of guide banks anghgsofor alluvial rivers, Application of

Geo-synthetics and other materials in river tragnirorks.

RECOMMENDED BOOKS

1. Chow V T, Maidment David R and Mays Larry W, Applielydrology, McGraw-Hill
Book Company, New Delhi, 1988.

2. Garde R J and Ranga Raju K G , Mechanics of seditn@nsportation and alluvial
streams problems, New age International (P) LimiRablishers, New Delhi, 2000.

3. Garde R J, River Morphology, New Age InternatioRablishers, New Delhi, 2006

4. Mays Larry W., Hydraulic Design Handbook, Mc Grawl i€ompanies, New Delhi,
1999.

5. BIS 10751(1994), 12094 (2000), 12926 (1995), 84®D4)

6. Singh Vijay. P, “Elementary Hydrology “, Prentieall, INDIA.,1992

7. Mutreja K.N. ,“Applied Hydrology”, Tata McGraw-HilPublishing company Ltd.,
New Delhi, 1990.



CE 670 Computational Hydraulics 3003

Basic concepts on fluid motion

Basic Concepts — Lagrangian and Eulerian methodteséribing fluid motion, acceleration
and deformation of fluid elements, Laws governirlgidf motion, continuity, Euler’s
equation, Energy equation,Saint Venant equatioasstfication of partial differential

equations.

Numerical techniquesfor solution of differential equations

Review of linear algebra, solution of simultaneolusear algebraic equations-matrix
inversion, solvers-direct methods, elimination noelt) ill conditioned systems, Gauss-Seidel
method, successive over relaxation method. Finifferdnce, finite element and finite

volume methods.

Engineering applications

Application to water resources problems in opemaleaflows, Pressure Flow , ground water

flows, and unsaturated flows through porous media.

RECOMMENDED BOOKS:

1. Gerald, C.F., and Wheatley, P.O., Applied Numeridaklysis, Addison Wesley
Publishing Company, NY, 1994.

2. Choudhary, M.H., Open Channel Flows, Prentice bialhdia, 1994.
Abbott, M.B., Computational Hydraulics, Pitman Rsibing House, 1979.
Cunge J.A., Holly, F.M., Verway, A., Practical Asps of Computational Rive
Hydraulics, Pitman Publishing House, 1980.

5. Pinder, G., and Gray, W.G., Finite Element Simolatin Surface and Subsurface
Hydrology, Academic Press, NY, 1997.



CE 671 Irrigation and Drainage Systems Engineering 3003

Introduction

Available water resources and its present utilimgtiDevelopment through five year plans,
Roles of various commissions on irrigation and @agture, National water policy for
development, Types of irrigation, Irrigation tectumes and quality of irrigation water.

Soil Water Crop Relationship

Determination of soil moisture, estimation of comgtive use and frequency of irrigation,
irrigation efficiencies for economical use of watelesign of various irrigation methods,
assessment water charges, conjunctive use of suafadt ground water, multi-crop irrigation
scheduling

Modeling of Irrigation Systems

Governing equations and their solutions, computated inundation front, cumulative

infiltration estimation, modeling for sprinklers@nther methods of irrigation.

Salt affected land and their reclamation

Salt accumulation in soil water, classification eélts affecting the soils and their

characteristics, reclamation of saline and alkadioiés, leaching and salinity control.

Drainage of irrigated soils

Need and purpose of drainage, water logging otcafjural lands and its reclamation, steady

state and transient designs of surface and subesudrainage systems, drainage by wells.

Soil Erosion and Conser vation

Water and wind erosion, design of various typesoiifconservation measures.

RECOMMENDED BOOKS

1. Asawa G L, Irrigation and Water Resources EngimggriNew Age International
Publishers, New Delhi, 2005.

2. Dan Yaron, Salinity in irrigation and water resasc Morcel Dekker Inc. Newyork.,
1981

3. Michael A M, Irrigation theory and practices, Vikasablishing House, New Delhi, 1993.

4. Richard H Cuenca, Irrigation system design — Anieegring Approach, Prentice Hall,
Englewood Cliffs, New Jercy, 1989.

5. Dilipkumar Mujumdar, Irrigation Water Managementirieiples and Practice, PHI
Publication New Delhi, 2004.



CE 673 Integrated Water shed M anagement 3003

Principles of watershed management through dig&inydrological modeling, soil water

conservation practices, integrated planning, misttiglinary approach, management of
agricultural land, structural and non structuralaswees, erosion and soil salinity problems
and controlling techniques, gully control, landslidnd correction techniques, watershed
modeling Preparation of land drainage scheme, tgpesdesign of surface drainage as well
as subsurface drainage in coastal and interionbagipes and design of water conservation

and Catchment Area Treatment Plant for differepesyof catchments

RECOMMENDED BOOKS:

1. FAO “Watershed management and Field manuals”, UNn& 1988.

2. Tideman, E. M., “Watershed Management — Guidelif@s Indian conditions”,
Omega Scientific Publishers, New Delhi, 1996.

3. Sudha V.Menon, Watershed Management: Case Stud@SAIl University Press,
2008

4. Dr. J.V.S. Murthy, Watershed Management, New Agterhational (P) Limited
Publishers, New Delhi, Reprint 2004



CE 681 Basics of Climate Change Studies 3003

Introduction to hydrological cycle, green house effect, impactslimate change.

Basics of Climate change study: Climate, weather and Climate Change; Overview of
Earth’'s Atmosphere; Layers of Atmosphere; TempeeatRadiation and Variation; Heat-
Balance of Earth Atmosphere System; Temporal Vianadf Air temperature; Temperature
Change in Soil; Thermal Time and Temperature Ex¢éirilydrologic cycle.

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

Climate Change: Introduction; Causes of Climate Change; ModelaigClimate Change,
Global Climate Models, General Circulation ModeBpwnscaling; IPCC Scenarios,

difference between climate change and climate loditia

Statistical Methods in Hydro-climatology: Trend Analysis; Empirical Orthogonal
Functions, Principal Component Analysis; CanoniCalrrelation; Statistical Downscaling

with Regression

Ecological Climatology: Leaf energy fluxes and leaf photosynthesis; tPleanopies,
ecosystem and vegetation dynamics; Coupled climaggtation dynamics, Carbon cycle,

Introduction to Precipitation Recycling.

Recommended Books:
1. Bonan G. B. ,Ecological Climatology, Cambridge Unsity Press, 2002

2. Burde, G. I., A. Zangvil, 2001: The Estimation aédronal Precipitation Recycling. Pi
I: Review of Recycling Modelsl. Climate, 14, 2497-2508.

3. Campbell, G. G. and Norman J. M., An Introducti@n Environmental Biophysic:
Springer, 1998

4. H.von storch, A.Navarra, Analysis of Climate Vaildp, 2" Edition Springeiverlag
Berlin Heidelberg New York 1999

5. Von Storch and Zwiers F W, Statistical AnalysisOlimatic Research, Cambridge, 1999

6. McGuffie, K. and Henderson-Sellers, A Climate MadglPrimer, Wily, 2005

7. IPCC Assessment Report



CE 675 Hydraulic Engineering L abor atory 0032

Experiments related to the following aspects of taytic Engineering:

1.

Measurement of velocity distribution in open chdrugng Pitot tube, current meter
and ADV, plotting of isovels and computationoo&ndp.

Establishment of subcritical, critical and supeicai flows in open channel, plotting
of specific energy diagram

Characteristics of hydraulic jump in open channel.

Measurement and computation of Gradually Varied fprofiles in open channel
Measurement of development of boundary layer theskron flat plate
Measurement of drag and lift force coefficient égtinder and spheres

Rainfall and Runoff characteristics using Raing&ithulator.

Infiltrometer to study infiltration capacity of d#rent type of soll

Cavitation Demonstration and Analysis



CE 677 Seminar/G.R. 0021

Graduate reports on three specific topics baseslibjects of the semester are to be prepared
in consultation with the faculty advisor and tosadmitted in duplicate typed on A4 sheet.
One of the report is to be presented on schedute. dMinimum one expert lecture be
arranged on specific relevant topic by expert fracademic institute, industry or relevant
field.

Graduate reports are assessed by the P.G. Sechampartmental Level.



SECOND SEMESTER

CE 662 Advanced Hydraulic Structures 3104

Planning of Water Resour ces Engineering Project
Planning and investigations of reservoir and datessiChoice of dams, preparation and

protection of foundation and abutments.

Gravity Dam
Forces acting on solid gravity dam, modes of fa#uyrstability analysis, elementary and

practical profile of gravity dam, internal stressesl stress concentrations in gravity dam,
joints, seals, keys in gravity dams, dam safetyramhrd mitigation

Embankment Dam
Homogeneous and zoned embankment dams, factorgemaeihg design of embankment

dams, criteria for safe design of embankment daepssin design of embankment dam,
seepage analysis and its control through body and fdundation, classification of rock fill
dams and their design considerations.

Spillways and Ener gy Dissipaters
Capacity of spillways, components and profile dfedent types spillways, Non conventional

type of spillways, selection and design of energgigdaters

Diversion Hedworks
Components of diversion head works and their fensti design of weirs and barrages on

permeable foundations

Canal Structures
Canal regulation structures and design of crosmaga works, canal drops, operation and

maintenance of canals.
Review of codes of practice
RECOMMENDED BOOKS:

1. USBR, Design of gravity dams, A Water Resourceshiimal Publication, Denver,
Colorado, 1976

2. USBR, Design of small dams, A water resources teehpublication, Oxford and
IBH publishing co., New Delhi, 1974

3. Creager W P, Justin J D and Hinds J., Engineedngdms, Nemchand and Brothers,
Roorkee, 1995

4. Khatsuria R M, Hydraulics of spillways and energgsgpaters, CRC Press, 2005

5. Novak P, Hydraulic Structures, Taylor and Franaieup publishers, 2001



CE 664 Hydraulics of Alluvial Rivers 3104

Introduction, Origin, Propertiesand Incipient Motion of Sediment Particles

Nature of sediment problems, Origin and formatidnsediments, individual and bulk
properties of sediments, competent velocity, liitce and critical tractive stress concept on
cohesion less and cohesive soils; regimes of fleesistance to flow in alluvial streams,
resistance relations based on total resistancedaglon of resistance into grain and form
resistance, preparation of stage discharge cuoreallfivial streams, velocity distribution in
alluvial channel, sediment Petrography (Sedimemiiag)

Bed Load Transportation and Saltation

Bed load computation by empirical equations, dinmra considerations and semi
theoretical equations for uniform and non-uniforedisnents, saltation.

Suspended Load Transportation

Mechanism of suspension, general equations of gdfu Integration of sediment

distribution equation, Differences between actuadl gheoretical exponents, prediction of
reference concentration, Method of integrating earaf concentration and velocity. Simple
relations for suspended load, Effect of temperammesuspended load, Wash load, Non
equilibrium transport of suspended load.

Total Load Transportation
Microscopic, macroscopic methods. Approximate méshof total load determination,
sediment yield from catchments.

Sediment Samplersand Sampling
Bed load and suspended load sampling and computatiototal load, Bed mijaterial
sampling, Sediment spectrography

Alluvial River Models

Hydraulic geometry of alluvial streams, bed levafiation of alluvial streams, aggradations
and degradation models, reservoir sedimentati@a/ Ecours.

RECOMMENDED BOOKS:

1. Hsieh Wen Shen , River Mechanics, Vol. | & I, HS8%en, Colorado,USA, 1971.

2. Garde R. J. and Ranga Raju K. G., Mechanics ofrsmati transportation and alluvial
stream problems, Third edition, New Age InternagiopP ) Limited, New Delhi,
2000.

3. Garde R. J., River morphology, New Age Internatidhzblisher, New Delhi-110042,
2006.

4. Raudkivi, A. J., Loose boundary hydraulics, Pergameess, Oxford (U. K.),”?
edition, 1976.

5. Yalin, M. S. ,Mechanics of sediment transport, Bergn Press, Oxford (U K),1971.



Geospatial Technologiesin Water Resour ces
Engineering

CE 666

Introduction
Introduction to Geospatial Technologies — UsefudnasVater Resources Engineering

Remote Sensing
Fundamentals of remote sensing - Interpretationquifinents - Techniques of data

acquisition — Satellites and sensors — Digital lenpgpcessing

GPS
Introduction to GPS - Working principle of GPS -elsurement and mapping techniques

GIS
Introduction - Geo referenced data - Data inputW&pat - Data quality and management -

GIS analysis functions - Implementation of GIS

Geospatial Analysis
Methods -Measurements - Analysis — GEO visualizratio

Software
Different geospatial technology software - Salieattures — Capabilities and Limitations

Applications
Application of Remote Sensing / GPS / GIS in Watsources Engineering - Case studies,

Introduction to Water Resource Information SystsWARIS)

RECOMMENDED BOOKS:

1. Agrawal N.K., Essentials of GPS, Spatial Network Ptd., Hydrabad, 2004.

2. Bhatta B., Remote Sensing and GIS, Oxford UniveRitss, New Delhi, 2008

3. Lillesand T.M. and Kiefer R. W., Remote Sensing &ndge Interpretation, John
Willey & Sons, New York, 2004.

4. Stan Aronoff, Geographical Information Systems, WRblications, Ottawa,
Canada, 1989.

5. Manual of Remote Sensing (Edited), Series of vokme

6. Lo C.P. and Yeung Albert K.W., Concepts and Techesjof Geographical
Information Systems, Prentice-Hall of India PvtdLiNew Delhi, 2006



CE 668 Water Resour ces Systems 3104

Introduction
Introduction to water resources system.

Economics of water resour ces systems

Principles of Engineering Economics -Equivalenc&iofd, Equivalence of Time, Whose
Viewpoint, Sunk Cost, Incremental Cost, Intangidues, Predictive Uncertainty, Planning
Alternatives, Objectives of water resources devalept, Economic Analysis and
Discounting Techniques ,Conditions of Project Optity

Conventional Optimization techniques

Linear programming by graphical, simplex and Karkaar algorithms, Dynamic
programming and stochastic optimization techniques.

Soft computing in optimization
Optimization using fuzzy sets and fuzzy logics, &en Algorithm and Artificial Neural
Network.

Simulation of water resour ces system,

System Concept, Parts of the water resources syat&nmits functioning , Calibration of
system, Validation of system , Operation of systeamsed on if _ then rules, case studies on
reservoir simulation for conflicting objectives, Mamatical models for large scale multi-
purpose projects.

Application of optimization techniques to water resour ces engineering systems

Applications of various optimization techniqueswater resources engineering problems,
water quality subsystem, optimum operation model réservoir systems by incremental
dynamic programming, sequence of multipurpose ptsje

RECOMMENDED BOOKS:

1. Arthur Mass et al, Design of Water Resources Systéfacmillan,1970.

2. Alvin.S. Goodman, Principles of Water Resources nfilag, Prentice Hall,
Englewood Cliffs, New Jercey,1984

3. James L. D. and Lee R. R., Economic of Water RessuPlanning, McGraw Hill,
1971.

4. Vedula S. and Mujumdar P. P., Water Resources ®ysfeata McGraw Hill
Companies, 2005.

5. W. A. Hall and J. A. Dracup, Water Resources Systé&mgineering, McGraw Hill ,
1970.



6. Mays L.W., Water Resources System Engineering, Johiey and Sons, New
York,2001.

7. Daniel P. Loucks and Eelco van BeeRlater Resources Systems Planning and
Management :An Introduction to Methods, Models @mpplications, Prantice Hall
India Private Ltd, New Delhi, 1981

8. Kalyanmoy Deb, Optimization for Engineering Desigkigorithm and Examples,
Prantice Hall India Private Ltd, New Delhi ,2005

9. Kalyanmoy Deb, Multi objective optimization using vdutionary
Algorithms,Optimization, John Willey and Sons,Chiitsz, U.K.,2001

10.M.C.Chaturvedi ,Water Resources System PlanningMamdagement, Tata McGraw
Hill Publishing Company,1987

11.Goldberg .D.E , Genetic Algorithm in Search, Optiation and Machine learning
Technique, Addison Wesley, Reading Mass,1989



CE 672 Water Supply Distribution Systems 3003

Introduction

Introduction to Intake structure, Hydraulics of esatreatment processes.

Type of distribution systems

Eequivalent pipe, parameters in distribution systemalysis, parameters interrelationship,
formulation of equation. Gravity and Rising maiogation and design principles.

Analysis of water distribution system

Methods of analysis : (i) Hardy — Cross methodNiwton Raphson method and (iii) Linear
theory method.

Design and optimization of water distribution system

Design: Trial and error method of design, cost-chiess ratio method. Optimization using
linear programming techniques. Surge analysis itefvdistribution systems, Pump duty

stations and detailing valves, Pressure transiempe flow.

RECOMMENDED BOOKS:

1. Bhave P R, Analysis of Flow in Water DistributioretMork, Technomic Publishing
Co., Lancaster, USA, 1996

2. Bhave P R , Optimal Design Of Water Distributiontierks, Narosa publishing
house, New Delhi., 2003

3. Streter V L and Wylie E D, Fluid Transients , Mc@rHlill Book Co., 2006

4. Pramod R. Bhave and Rajesh Gupta, "Analysis of WhBistribution Networks"
Published by Narosa Publishing House, New Delhi Apha-Science Publication,
UK.



CE 674 Hydropower Engineering 3003

Introduction
Energy sources for power generation, Power sces)ddemand and supply of power, need of
hydropower, General Hydrology, Environment andlidyPower Development.

Power potential studies

Estimation of available water power, Power duratmmve, Storage and pondage, Load
studies, Technical terms related to hydropowerte®ysntegrated operational studies, Load
prediction, Installed capacity, Size and numbeuruofs.

Water availability and project hydrology

Introduction, objectives of planning, Planning feater power development, Economics of
hydropower development, Economic value of hydropp@est of water power, Total annual
cost of a hydro project, Operation and maintenaridg/dro plants.

Classification and types of hydropower plant

Classifications, types, Storage power developmeaamponents of  storage power

development, economic aspects, social and relatholit aspects, Run-Off-River power

development, types of ROR, components of run-e#rpower development, Run-of-power

development on canal falls, Underground and pungiethge power plants , advantages,
types and location of underground power statianc@mponents, types of layout, limitations
of underground power plants. Essential requiremehmimped storage power plant (PSPP),
economics of PSPP, Cost of power generated, Caaal power plant

Topographical Survey and Geo logical/Geo technical I nvestigation
Geological investigations studies for water powarelopment, Geo technical investigations
studies for water power development.

Small Hydro Power Development

Introduction, Advantages of small hydropower, Clisstion of small hydropower,
Components of small hydropower development, Chateunits, Economics of small
hydropower schemes.

Water Conveyance System

Intakes: Types, Location and Alignment of intakessses in Intakes, Air- Entrainment at
Intakes, Inlet aeration, Trash racks, PenstocksRmedsure Shafts, Surge shafts Hydraulic
Valves and Gates

Power House Planning

General layout of the power house and arrangenfemgdvopower units, Number and sizes
of units, space allocation and dimensions, Supecttre, Indoor, Semi-outdoor and Outdoor
powerhouse, Lighting and Ventilation, Variation esign of power house, Safety
requirements, Operation and maintenance of hyamotgl

BOOKSRECOMMENDED
1. Barrows H. K., Water Power Engineering, McGraw Hibok Co., New

York.,1943



Dandekar and Sharma, Water Power Engineering, Vikadishing House,
New Delhi,1996

Deshmukh M.M., Water Power Engineering, Dhanpat Rablications, New
Delhi, 1998.

Nigam N C Handbook of hydro-power engineering, lighiers Nem Chand
and sons, Roorkee, 1999

R.K.Sharma AND T.K.Sharma, Water Power EngineerBi @ HAND &
Company, New Delhi, 2003.

Varshney R.S, Hydropower Structures, Nem chandBand., Roorkee (U.P.),
1992.

Guthrie Brown,Hydropower Electric Engineering,Black and
Son,London,1958



CE 676 Groundwater Engineering 3003

I ntroduction

Occurrence of ground water, geological formatiossaquifers; types of aquifers, ground
water movement, Darcy’s law, permeability and itsasurement, tracing of ground water

movement, fundamental equations for steady anceadgtground water flow, flow nets.

Well hydraulics

Steady and unsteady flow in confined, semi-confinad unconfined aquifers, radial flow,
superposition; multiple well system. Different maedis of well construction; construction of
well casings and screens, natural and artificiavgr packed wells. Safe yields, estimation,
pumping and recuperation tests, Infiltration gadier

Artificial recharge of ground water
Ground-water replenishment, Artificial rechargegobund water, different methods, merits,

demerits , selection criteria for various methadsie of depression

Groundwater modeling techniques
Porous media models, analog models, electric amatmgls, digital computer models

Salt water intrusion

Concept, interface and its location, control ofuston.

Transport of pollutantsin Ground Water

Polluant transport, Plume Transport, source idieatibn, tracer methods.

RECOMMENDED BOOKS:

1. David Keith Todd, Groundwater Hydrology , John Wilaublishers , 2004

2. Jacob and Bear, Hydraulics of Groundwater, McGihlly 1997

3. Mutreja K.N., Applied Hydrology, Tata McGraw-HilluBlishing company Ltd., New
Delhi, 1990

4. Raghunath, Groundwater & Well Hydraulics, Wiley a8 Ltd, New Delhi, 1992

5. Singh Vijay. P, Elementary Hydrology, Prentice IHBMDIA,1992



CE 678 Coastal Engineering 3003

Motion parameters — wind, tide, currant and datkection and analysis

Formulation of wave motion problem, assumptimade in two dimensional cases, small
amplitude wave theory, orbital motion and presswaye energy, finite amplitude wave
theory, Stokes’s wave theory (third order), maasdport, Gerstner theory, solitary wave
theory, generation of waves, wave forecasting, yletavaves.

Reflection of waves, clapotis or standing eg\wsuperposition of waves, refraction, refraction
diagrams, wave fronts and orthogonal methods, adifion of waves around semi infinite
break waters, detached break water of finite lengjtfraction through openings.

Forces on vertical walls due to non breaking wabesaking waves and broken waves base
on linear theory, forces on circular cylinders.

Long term and short term changes of shores, fagtéitencing beach characteristics , beach
wave interaction, beach profile modification ,dil drift, stability of shores, shore erosion
due to sea level, on shore and off shore transjmort, shore transport, interaction of shore
structures, shore erosion, mud banks.

Coastal structures, description and effects of boneaters, sea walls, groynes of various
types, beach nourishment, design of sea wallsklwegers, tetra pod, tribar etc.

Harbour types and features, ship Features relaiedott planning, site investigation &
selection, port layout, on-shore and offshore s$tmes, cargo handling equipments,
Navigational aids.

Causes and occurrences of Tsunami and storms.
RECOMMENDED BOOKS:

1. Arthar, T. Ippen, Estuary and coastline hydrodyreami McGraw Hill Book
Co.(1964)

2. Alonzo Def. Quinn, Design and Construction of Poasd Marine Structures,
McGraw Hill Book Company.(1972).

3. Henry F. Cornik, Dock and Harbour Engineering Vblte- IV, Charles Griffin &
Company Ltd., London.(1988)

4. Robert, L. Weigel, Oceanographical Engineeringnice Hall Inc.(1964)

5. Robert M.Sorensen, Basic Coastal Engineering ngerj (2006)



CE 682 Stochastic Hydr ology 3003

Fundamental of Statistics
Concept of Probability, discrete and continuousakdes, Probability distributions including

fitting to hydrological data.

Time series Analysis
Definitions and classification of Time Series andcBastic processes, Trend analysis,

periodicity, Auto-correlation and spectral analysis

Stochastic M odels
Univariate models: classification of models, uniatg annual models with normal and

nonnormal distributions, univariate annual modélsying Hurst’s law, univariate seasonal
models.

Multivariate models: Multisite Annual Models, Mudtie AR models for seasonal flows

Case Studies
Examples related to fitting probability distributiey trend analysis, stochastic models in

hydrologic forecasting

RECOMMENDED BOOKS:

1. Jayarami Reddy P, Stochastic hydrology, Laxmi Ralibn, New Delhi, 1997.

2. Kottegoda N T, Stochastic Water Resources Techgplolge MACMILAN PRESS
LTD, 1980.

3. Ven Te Chow, Editor, Handbook of Applied HydrologyicGraw-Hill, New York,
1964.

4. V. Yevjevich, Stochastic Process in Hydrology, WdResources Publications, Fort
Collins, Colorado,1972.

5. Hann, C.T., Statistical Methods in Hydrology, Fi&sast-West Press Edition, New
Delhi, 1995.



CE 682 Hydraulic Engineering L abor atory-11 0032

1. Study of submergence characteristics and measuteofetischarge using critical
flow Venturi-flume.

2. Study of submergence characteristics and measuteaiedischarge using broad
crested weir.

3. Incipient motion of sediments in mobile boundargichel

4. Flow through porous media using ground water flowt.u

5. Measurements of bed shear stress by Preston tube

6. Seepage analysis of earthen dam using Electricébgy

7. Water Hammer pressure analysis

8. Measurement of soil moisture using Tensiometer

9. Analysis of Surge Tank

10. Hele-Shaw apparatus to study fresh water — sogmiaterface



CE 684 Seminar/G.R. 0021

Graduate reports on three specific topics basethensubjects of the semester are to be
prepared in consultation with the faculty advisaddo be submitted in duplicate typed on

A4 sheet. One of the report is to be presenteccbadsiled date. Minimum one expert lecture
be arranged on specific relevant topic by exp@rnfacademic institute, industry or relevant

field.

Graduate reports are assessed by the P.G. Seciimpartmental Level.



THIRD SEMESTER

CE 841 SEMINAR/G.R. 0042

Graduate reports on four specific topics are tgiepared in consultation with the faculty
advisor and to be submitted in duplicate typed dnsheet. Two reports are to be presented
on scheduled date. Minimum two expert lectures fioanged on specific relevant topic by
expert from academic institute, industry or relevieid.

Graduate reports are assessed by the P.G. Seciimpartmental Level



CE 854 Pr ofessional Project 0063

Design project on specific topic is to be preparedonsultation with faculty advisor and is
required to be submitted in duplicate typed onshdet. It is to be assessed by P.G. Center.

The students may be allowed to depute for Intemshany nearby 11T, Industry or relevant
laboratory/ industry /institution, if Institute Rad permits, by approval of competent authority



CE 843 Dissertation Preliminary 0084

Dissertation Preliminaries should clearly identitye goals/objectives and scope of the
dissertation work taken up by the student. Detailglata identification and field surveys
should be clearly highlighted. The study approauth l#erature review should be discussed.
A report shall be submitted at the end of the séenewhich shall be assessed.



FOURTH SEMESTER

CE 842 Dissertation 0020 10
TEACHING SCHEME : 20 HOURS
EXAM SCHEME : 400 MARKS

INT. ASS. : 160 MARKS

EXT. ASS. : 240 MARKS

CREDIT: 10



