DR. BABASAHEB AMBEDKAR MARATHWADA UNIVERSITY,
CHHATRAPATI SAMBHAJINAGAR.

NAAC-*A ™ Grade
CIRCULAR NO.SU/Engg./College/NEP/85/2025
It is hereby inform to all concerned that, the syllabi prepared by the
Board of Studies and recommended by the Dean, Faculty of Science &
Technology, Academic Council at its meeting held on 09 May 2025 has
been accepted the [ollowing Syllabi under the Faculty of Science & Technology

as per Norms of National Education Policy - 2020 as appended herewith.

| Sr.No. Syllabi Semester

1 Revised M. E./M. Tech. Ist to [Vth semester
Civil Engineering

(Water Resources Engineenngy)

2. Revised M. E./M. Tech. Ist to IVth semester
Computer Science & Enyineering
3. Revised M. E./M. Tech. Ist to IVth semester

Mechanical Engineering.
This is effective from the Academic Year 2025-26 and onwards.

Therefore, All concerned are requested to note the contents of this circular
and bring the notice to the students, teachers and staff for their information and

necessary action.

University Campus, *
Chhatrapati Sambhajinagar *
- 431 004. *
REF.NO.SU/NEP/2025/G (% ~ 2 *
Date:- 29/ 05/ 2025. * ok K kK

Copy forwarded and necessary action to :-

1] The Principal of all Affiliated Colleges, Dr. Babasaheb Ambedkar
Marathwada University

2] The Director, Universify Network & Information Centre, UNIC,
Dr.Babasaheb  Ambedkar Marathwada  University, Chhatrapati
Sambhajinagar with a request to upload this Circular on the University
Website.

3| The Director, Board of Examinations & Evaluation, Dr. Babasaheb
Ambedkar Marathwada University, Chhatrapati Sambhajinagar.
Copy to :-

1] PA to the Hon’ble Vice-Chancellor,

j] PA to the Pro. t’ic::»Chancullor,

| PA to the Regislrar, |
Dr. RBabasaheb Ambedkar Marathwada University, Chhatrapati
Sambhajinagar.

JDFOROSI0TS/ —=him




Dr. Babasaheb Ambedkar Marathwada University
Chhatrapati Sambhajinagar- 431001

Revised Structure and Syllabus for Two Year Postgraduate
(ME/MTech)
Engineering/Technology Programme
Civil Engineering
(Water Resource Engineering)

(AS PER NEP-2020)

Effective from 2025-26
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Class: ME/MTech

Course and Credit Distribution

Revised structure of two year Postgraduate (ME/MTech)
Engineering/ Technology Programme wef 2025-26

with Multiple Entry Exit Options

. First Year; First Semester, Discipline: Civil Engineering (Water Resource Engineering)

Teaching Scheme | oo gitg Assigned e
Course Course (Hrs./Week) gn Examination
Type Code Course Name T
Theory | Practical | Theory | Practical e NEE: | o
DSCT | Computational and Statistical | 3 - 3 -- 40 60 100
=500 Methods
DSCP- | Lab -Computational and o 2 - 1 20 (30 |50
525 Statistical Methods
DSCT | Engineering Hydrology and 3 - 3 - 40 |60 100
Discipline | -501 Hydrologic Systems
Specific DSCP- | Lab -Engineering Hydrology | -- 2 = 1 20 |30 50
Core 526 and Hydrologic Systems
Course DSCT | Advanced Fluid Mechanics 3 -— 3 - 40 60 100
(DSC) -502
Mandatory | DSCP- | Lab - Advanced Fluid - 2 - 1 20 30 50
527 Mechanics
SCT- | Channel and River Hydraulic |3 -- 3 -- 40 |60 100
503
DSCP- | Lab - Channel and River -- 2 - 1 20 30 50
528 Hydraulic
DSET- | Urban Storm Water 3 = p e 40 60 100
504 Management
DSE DSEP- | Lab - Urban Storm Water _ 2 . | 20 |30 50
Discipline | 529 Management
Specific OR
Electives DSET- Environmental Evaluation of 40 60 100
(Choose Water Resources 3 - 3 -
504
any one Development
from pool DSEP- Lab - Environmental 20 30 50
of Courses) - Evaluation of Water - 2 - 1
529
Resources Development
RMT- Research Methodology " 3 40 |60 100
RM/RP/FP/ | 505 =N
oIt/
Internship | RMP- Lab - Research Methodology ; ; 20 (30 |50
530
18 12 18 6 360 | 540 | 900
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Class: ME/MTech. First Year;

Second Semester,

Discipline: Civil Engineering (Water Resource Engineering)

Scheme of Examination

Teaching Scheme | Credits
Course Type | Course Code | Course Name rmiarba Assigned
Theor : Theo | Practic | CIA SEE Total
Practical
y ry al
DSCT-550 Water Resources 3 - 3 - 40 60 100
Systems Planning &
Management
DSCP-575 Lab - Water - 2 - 1 20 30 50
Resources Systems
Planning &
. Management
Discipline  'DSCT-551 | Rural and Urban 3 = 3 = 40 60 100
Specific Water Supply
Core Course | "nSCP-576 | Lab- Rural and = 2 — 20 30 50
(DSC) Urban Water Supply
Mandatory  'pSCT-552 Land And Water 3 - 3 - 40 60 100
Management
DSCP-577 Lab - Land And - 2 - 1 20 30 50
Water Management
DSCT-553 Micro Irrigation 3 - 3 - 40 60 100
DSCP-578 Lab - Micro - 2 - 1 20 30 50
Irrigation
GIS Applications in 40 60 100
LSERAS Water Resources 3 — 3 --
Engineering
g?jip“m Lab GIS 20 |30 |30
Specific DSEP-579 Applications in 2 |
E]l}:c o Water Resources
Engineering
(Choose any OR
;x Ifg‘;m DSET-554 | River Basin - = s | |20 [ 100
Courses) Manag.emem 3
DSEP-579 Lab River Basin N ’ . | 20 30 50
Management
40 60 100
gJMT‘;RP” FP/ | epp-s80 Field Project = g w1
Internship ( Minor Project)
15 18 15 9 340 510 850

Exit option with Post-graduate Diploma (48 credits) after first year or two semester with
completion of courses equivalent to 48 credits
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Class: ME/MTech. Second Year; Third Semester,

Discipline: Civil Engineering (Water Resource Engineering)

Teaching Scheme ? ; Scheme of
Ciourss (Hrs./Week) Credits Assigned | Examination
Course Type Code Course Name T T
Theory | Practical | Theory | Practical ok
RM/RP/FP/ OJT/ | RP-625 | Research Project -- - 16 160 | 240 | 400
: : ; 32
Internship and Dissertation
o il [ 3 ‘6 160 | 240 | 400

Class: ME/MTech. Second Year; Fourth Semester,

Discipline: Civil Engineering (Water Resource Engineering)

Teaching Scheme ; < Scheme of
foxinn (Hrs./Week) Credits Assigned | gxamination
Course Type Code Course Name A
Theory | Practical | Theory | Practical REE. | Tot)
RM/RP/FP/OIT/ | yr- 675 | Internship = £y = 15 160 | 240 | 400
Internship
- 32 - 16 160 | 240 | 400
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Semester -1
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Course Code : DSCT500 Computational and Statistical Methods

Total Credits : 3
Total Contact Hours : 45 hours ( 3 Hours / Week)
Maximum Marks : 100 Marks (CIA = 40 Marks and SEE = 60 Marks)

ILearning Objectives of the Course:
The objective of this course is to introduce the students to various methods of numerical solutions of ordinary)
differential equations such as Taylor’s Series, Euler's Method, Runge Kutta Method. Course also develops thej
knowledge of Correlation and Regression Analysis, Skewness, Moments and Kurtosis. Students will gain an|
understanding of classification and presentation of data, probability theory and analysis. The course exposes students
fto the Finite difference methods, FEM, fuzzy and genetic algorithm and its applications to water resources engineering|
which are widely required to solve engineering problem.

iCourse Outcomes ( COs) :

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

1.Apply various differential equations methods to the water resources engineering.

2.Apply regression and correlation analysis.

3.Classify and present data. Apply the knowledge of probability and probability theory.

4.Develop FDM and FEM model and apply the knowledge of various soft computing tools such as fuzzy logic,
neural network and genetic algorithm.

Module
No.

Contact

Topics / actual contents of the syllabus
Hours

Numerical Solution of Ordinary Differential Equations: Solution by Taylor’s Series, Euler’s
[ Method, Runge Kutta Method, Newton Raphson Method, Bisection Method. Gauss-Jordan |15 Hrs
Method, Method of Leading Coefficient. Relaxation Method

Regression Analysis : Simple Linear Regression, Evaluation of Regression — Confidence
Intervals and Tests of Hypothesis —Multiple linear Regression — Correlation and Regression
[t Analysis. Skewness, Moments and Kurtosis 15 Hrs
Finite difference methods and its applications to water resources Engineering. Introduction to
FEM and its applications to water resources Engineering

Classification and Presentation of data, Basic Concepts of Probability, Probability Axioms,
Analysis and Treatment of Data, Population and Samples, Measures of Dispersions, Measures
11 of Symmetry Discrete and Continuous Probability Distribution Functions 15 Hrs
Fuzzy logic, Fuzzy Mathematical Operations, Neural Networks, Mathematical Model of
INeuron, Architecture. Introduction to genetic algorithm, Operators, Applications,
Reference

1.Gupta. S.P., " Statistical Methods", S. Chand & Sons, New Delhi

2 Kothari C.R., "Research Methodology-Methods and Techniques", New Age International Publishers, New Delhi.
B.Gupta S.L. and Gupta Hitesh, “Research Methodology-Text and cases with SPSS applications” International Book
House Pvt, Ltd., New Delhi.

4.Rao V and Rao H., “C++, Neural Networks and Fuzzy Logic”, BPB Publications,New Delhi.

5.Goldberg, D.E., “Genetic Algorithms in Search, Optimization & Machine Learning”, Addison Wesley Longman
Singapore) Pte. Ltd., Indian Branch, Delhi.

6.Klir George J. and Yuan Bo, “Fuzzy Sets and Fuzzy Logic”, PHI Learning Pvt, Ltd, New Delhi
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Course Code :DSCP525 Lab - Computational and Statistical Methods

Total Credits : 01
Total Contact Hours @ 30 TTrs (2 Hours/Weelk)
Maximum Marks : 50 Marks (CLA = 20 Marks and SEE = 30 Marks)

Learning Objectives of the Course:
5

,

% Toimplement numerical, statistical, and soft computing techniques for solving civil and water resource
cngineering problems,

% Todevelop computational skills through programming and software-based tools like MATLADB, Python, or
Excel.

% To familiarize with analytical and dala-driven methods like regression, probability, FEM. fuzzy logic, and
neural netwarks.

Course OQutcomes { COs) :

Adfter completion of the course, students will be able to -
»  Apply numerical methods to solve differential equations in waler resource models.

#  Perform regression, statistical analysis, and hypothesis testing of environmental data.
% Use finite difference and finite element methods for solving hydrological and hydraulic problems.
# lUnderstand and apply probability and data analysis concepts,

%  Lmplement basic artificial intelligence techniques like fuzzy logic, neural networks, and genetic algorithms in
water resources problem-solving,

Topics / actual contents of the syllabus [Contact Hours

List of the Experiments 30 TIrs (2 Hours/Week)

Students should undertake at least 08 to 10 experiments during the semester from above list

Madule 1: Numerical Methods for ODEs
1. Tavlor Series and Euler's Method

Salving tirst-order O1¥Es using Taylor expansion and Euler’s algorithm.

2. Runge-Kutta Method (2nd and 4th order)

Application to initial value problems in hydrology/hydraulics.

3. Newton-Raphson Method & Risection Method

Root-finding algorithms tor nonlinear equalions in groundwater How or pipe Now models.

4. Gauss-Jordan Elimination & Leading Coetficient Method

Solving simultaneous linear equations relevant o network analysis,
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5. Relaxation Method

Application to iterative solutions in groundwater or temperature distribution models.
Module 2: Statistical & Regression Analysis

6. Simple and Multiple Linear Regression

Analyzing rainfall-runoff data, crop yield vs water input, etc.

7. Correlation and Hypothesis Testing

Testing relationship between water quality parameters.

8. Moments, Skewness, and Kurtosis Calculation

Assessment of distribution characteristics of hydrologic data.

Module 3: Finite Difference & Finite Element Applications

9. Finite Difference Application

1D unsteady heat conduction / unsteady flow simulation.

10. Introduction to FEM in Water Resources

Simple demonstration using FEM software or programming (optional).
Module 4: Probability and Data Analysis

11. Discrete and Continuous Probability Distributions

Applications in flood forecasting and reliability analysis.

12, Classification and Graphical Representation of Data

Histogram, box plot, and scatter plot for rainfall, river discharge datasets.
Module 5: Artificial Intelligence & Soft Computing

13. Fuzzy Logic Operations

Fuzzy rule base and membership function development for water quality index.
14, Neural Network Basics

Modeling using a simple ANN for prediction of rainfall or streamflow (MATLAB/Python-based).
15. Genetic Algorithm Introduction

Solving optimization problems (e.g., reservoir operation) using GA.
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Course Code : DSCT501 Engineering Hydrology and Hydrelogic Systems

Total Credits = 3
Total Contact Hours : 45 hours (3 hoursfweek)
Maximum Marks : 100 Marks (CIA = 40 Marks and SEE = 60 Marks)

ILearning Objectives of the Course:

The objective of this course is to expose the students to system concept and hydrograph analysis, The rainfall-runoff
analysis will be taught in the course, for un-gauged catchments. The hydrologic statistics will be studied for the
determination of statistical parameters, frequency analysis and design flood. Geographical Information System and its
applications to water resources engineering are included in the course. The climate change studics and Soil and Water
Assessment Tool (SWAT) are also included in the course.

Course Ouicomes ( COs) &

A fter successiul completion of the course, students will be able to:
1.Develop unit hydrograph for a catclment

2.Do the rainfall-runott analysis

3. Analyze the hydrologic statistics

4 Waork with GIS and climate change effects on hydrology

Module |, . Contact
: /
No. T'opics / actual contents of the syllabus -

Introduction: Systems Concept, Lincar and Non Linear Systems, Lumped and Distribuled
Systems, Deterministic and Stochastic Systems, Time Invariant Systems, Unit Hydrograph
Theory, S — Curve Hydrograph, Instantaneous Unit Hydrograph 5 Hrs
Rainfall — Runoff Analysis: Review of Rational Methods, Conceptual Model, Clarke and
Nash Models, Derivation of Unit Hydrograph for un-gauged Catchments, Synthetic Unit
Hydrograph.

Hydrologic Statistic: Probabilistic Treatment of Hydrologic Data, Frequency and Probability
Functions, Statistical Parameters, Frequency Analysis, Annual Maximum and Partial
Duration Series Models, Regional Frequency Analysis, Design Flood

Hydrologic Flood Routing: Reservoir Routing, Channel Routing, Estimation of Flood Routing
Models, Flood Forecasting, Analog Models, Real Time Flood Forecasting. Applications of
Remote Sensing and GIS in Hydrology: Land Use and Soil Mapping Using Remote
Sensing, Watershed Management Using Remote Sensing Techniques, Concepts of
Geographical information Systems (GIS) and its Application in Hydrologic Studies.

Climate Change: Global Circulation Model (GCM), Regional Circulation Model
RCM), Data collection and analysis, downscaling of climate parameters,
uncertainty of regional climate projections, climate change impact, adaptation strategies, Risk 15 Hrs
and Vulnerability of Agriculture, climate forecasting, Soil and Water Assessment Tool
(SWAT) Hydrological Model, Socioeconomic scenarios, Policy Initiatives for Climate Change
|Adaptation in India

Reference

15 Hrs

11

|.Chow, V.T. Maidment, D.R. and Mays, L.W. (1988), “ Applied Hydrology”, McGraw Hill Inc. N York
2.Singh, V.P. (1986), “Hydrologic Systems™, Prentice Hall Inc., N York

3.Singh, V.P. (1992), “Elementary Hydrology™, Prentice Hall of India, N Delhi

4. Haan C.T., (1995), “Statistical Methods in Hydrology™, East West Press, New Delhi

5. Viessman, W.. Lewis, G.L. and Knapp, J.W. (1989), “Introduction to Hydrology™, Harper & Row Publications
Inc., Singapore

6.Ponce, W.F. (1987), “Engineering Hydrology™”, Prentice Hall Inc. N York.
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7 Lillesand, T.M. and Kiefer, R.H, (1994) “Remote sensing and [mage Interpretation™, John Wiley & Sans.
8.Subramanya, K. (2011), “Engineering Hydrology™, Tata McGraw Hill Education Privade Limited, New Delhi.
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Course Code :DSCP526 Lab - Engineering Hydrology and Hydrologic Systems

Total Credits : 01
Total Contact Howrs : 30 Hrs (2 Hours'week)
Maximum Marks : 50 Marks (CLA = 20 Marks and SEE = 30 Murks)

Learning Objectives of the Course:

Estimate design [lood discharge for different return periods.

Understand and apply hydrograph analysis technigues.

Interpret and validate rainfall data using graphical and statistical methods.
Determine requited storage for given demand scenarios.

Understand figld measurement and instrumentation in hydrology.

L N

ICourse Outcomes { COs) :

A fler completion of the course, students will be able to -
v"  To perfonn quantitative analysis and modeling of hydrologic systems,
v To undersiand hydrograph analysis, flood routing, rainfall-runoff modeling, and statistical hydrology.

Topics { actual contents of the syllabus Contact Hours

List of the Experiments 30+ Hrs (2 Tlours/week)

Students should undertake at least 08 to 10 experiments during the semester from above list

Determine the flood discharge for 100 year return period using real data
Route any inflow hydrograph through the river reach

Geographical distribution and finding average precipitation over an area
Solve examples based on unit hydrograph method

Develop s-curve hydrograph and synthetic unit hydrograph for given data
Flood frequency study using Gumbel’s distribution

Analysis of Rainfall data (double mass curve technique)

Determination of storage capacity of a reservoir

Site visit to nearest meteorological station

L ERNKENSKRNS

Page 11 of 61



Course Code : DSCT502 Advanced Fluid Mechamnics

Total Credits @ 3
Total Contact Hours @ 45 hours (3 TTours/weel)
Maximum Marks : 100 Marks (CTA = 40 Marks and SEE = 60 Marks})

CO1l

co2

Learning Objectives of the Course:
% Tounderstand the fundamental principles of fluid motion, types of fluids, flow kinematics, and governing
equations in different coordinate systems.
5 Toanalvze dynamic behavior of fluid flows including laminar and turbulent regimes, boundary layer theory,
and applications of Euler and Navier-Stokes equations.
% To apply dimensional analysis and model laws in solving real-life water resource problems involving flow
visualization, similitude, and physical modeling,

Course Outcomes { COs) ¢

A frer suceessful completion of the course, students will be able to: |
Explain and derive the basic equations of fluid motion and tlow characleristics using kinematic and :
dynamic approaches.
Amnalyve laminar and turbulent Mlows, boundary layer behavior, and fluid forces on immersed bodies
through theoretical models.

hydraulic models for rivers, estuaries, and engineered syslems.

C0O3  Solve problems involving irrotational flows using stream function, polential function, and flow net
concepts.
CO4  Apply dimensional analysis and mode! laws (Buckingham s-theorem) to design and interprel

Module No.

Topics / actual contents of the syllabus

IContact
Hours

Basic principles of fluid motion, role of fluid properties in fluid motion, types of fluids
based on rheological diagram, equation of continuity in Cartesian and cylindrical co-
ordinate system, kinematics of fluid flow, Lagrangian and Eulerian approach, path lines,
lstreak lines, stream lines and their equations, elements of particle motion, circulation,
rotational and irrotational flows, vorticity, angular deformation, stream function, potential
function Laplace's equation, flownets.

15 Hrs

Dynamics of fluid flow, Euler's equation of motion in Cartesian and cylindrical
coordinate system, accelerations, force potential, energy equation, applications of energy
equation Two dimensional irrotational flow, uniform flows, source, sink, vortex flows,
flow around corners, combination of two or more potential flows, doublet, source in
uniform flow, source, sink and uniform flow, doublet, uniform flow and vortex etc.
method of images.

| .aminar motion, transformations, Navier-Stokes equation of motion, exact and
approximate solutions lo Navier-Stokes equation, laminar stability, Reynold's number,
analysis of laminar stability, laminar boundary layer theory, boundary layer thickness,
displacement, momentum, and energy thickness, boundary layer equalions, boundary
layer integral momentum equation, Blassius solution.

15 Hrs

il

Turbulent flow, mean, (luctuating and absolute velocities, Reynold's aquation Tor
turbulent tlows, energy equations, eddies in fluid motion, integral equations of
momenturm, role of mixing length theories, Prandtl’s mixing length theory, Taylor's
vorticily transfer theory, Karman's similarity hypothesis, Boussinesq hypothesis,
boundary layer separation, Mow behind bluft bodies, wakes, concept of litt and drag
forces of immersed bodics

Dimensional and model analysis, homogeneity of equations, basic principles, Raleigh's

15 Hrs
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significance, similarities, undistorted models, tilted models, river and channel distortion,

land] Buckingham's pi methods, model analysis, dimensionless numbers and their
tidal rivers, estuaries

Reference

1.8. Narsimhan {1973) "Engineering Fluid Mechanics", Orient Longman

2.Douglas J.F, GasiorekSwaffield J.A. (2003) "Fluid Mechanics", Pearson Fducation {Singapore) Pvt. L.
Indian office at 482 F.LE. Putparganj, Delhi.

Hohanthy A K. (! 994) "Fluid Mechanics, Prentice Hall of India, New Delhi
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Course Code :DSCP527 Lab - Advanced Fluid Mechanics

Total Credits : 01
Total Contact Hours @ 30 Hrs
Maximurn Marks : 50 Marks (CLA = 20 Marks and SEE = 30 Marks)

Learning Objectives of the Course:

LOI: Understand and verify key fluid mechanics principles (e.g., Bernoulli's and momentum equations)
through laboratory experiments.

L02: Conduct hands-on experiments to analyze fluid flow behavior under different conditions and through
various hydraulic devices.

LO3: Visualize flow phenomena and relate experimental resulis to theoretical fluid dynamics concepts such
as boundary layers, vorlices, and dimensional similarity.

Course Outcomes { COs) ¢

Adfter completion of the course, students will be able to -

CO1  Apply and experimentally validate fundamental uid mechanics laws such as Bernoulli’s theorem
and the momentum equation.

COZ2  Calibrare and analyze hydraulic flow measurement devices such as Venturimeters and
Orificemeters.

CO3  Identify flow regimes using Reynolds experiment and quantity head losses in pipes and fittings.
CO4  Interpret Mow patterns, velocity profiles, and boundary layer paramelers using laboratory equipment
and visualization techniques.

Topics / actual contents of the syllabus Contact Hours

List of the Experiments 130 Hrs (2 hours/week)

Students should undertake at least 08 to 10 experiments during the semester from above list

» Verification of Bernoulli’s Theorem
Demonstrate the conservation of energy in a steady flow system.

¥  Study of Flow Through Venturimeter and Orificemeter
Calibration and determination of flow coefficients.

» Reynolds Experiment for Laminar and Turbulent Flow Identification
Visualization and classification of flow regimes based on Reynolds number.

% Determination of Head Losses in Pipes and Pipe Fillings
Major and minar head loss computations under different flow conditions.

#  Welocity Distribution in Open Channel Flow
Measurement of flow velocity profile using Pitot tubecurrent meter,

¥»  Verification of Momentum Equation Using a Jet on Yancs Apparatus
Impact of fluid jel on surfaces and application of contro] valume principles,

=  Maodel Analysis Using Buckingham’s n-Theorem
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Practical demonstration of dimensional analysis and similarity for a hydraulic model (e.g., spillway model ar
channel flow model).

% Demonstration of Blasius Solution for Laminar Boundary Layer (if equipment available)
Comparison of experimental dala with analytical boundary layer theory.
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Course Code : DSCT503 Channel and River Hydraulic

lotal Credits : 3
Total Contact Hours : 45 hours
Maximum Marks ;100 Marks (CIA = 40 Marks and SEE - 60 Marks)

Learning Objectives of the Coursc:

The objective ol this course is to explore the fundamentals of the specific energy, specific force, energy-depth relations
and its computations. Course covers uniform flow calculations by using Chezy’s and Manning’s equations,
computation of gradually varied flow and classification of flow profiles. The course provides detail knowledge of]
hydraulic jump and the energy dissipation including flow measurement. Course also includes the origin and properties
lof sediment and its analysis. At the end of this course, the basics of bed load, suspended load and channel design by
Lane*s theory, Kennedy*s theory and Lacey’s theary are included.

Course Quicomes ( COs) :

A fter successful completion of the course, students will be able to:

1 Caleulate specific energy and describe energy-depth relationship.

2) Determine Chezy's and Mannings constant and GVF profiles.

3) Classify various Lypes of hydraulic jumps and encrgy dissipation structures.
4] Design stable channels considering bed load and suspendex loads.

Module No. [Topies / actual contents of the syllabus (Contact Hours

Basic concepts of free surface flows: flow regimes, velocity and pressure
distribution, kinetic energy and momentum  principles, energy-depth
relationships, specific energy, critical depth, computation of theoretical depth,
section factors, hydraulic exponents, specific force diagram, theoretical

concepts of channel bed roughness, transitions in channel sections.

Uniform flow, Chezy‘s equation, Manning's formula, roughness coefficients,
equivalent roughness, uniform flow computations, gradually varied flow, dynamic
lequation, classification of flow profiles, GVF in different slopes, Computation
methods and analysis: Direct integration, Breese‘s method, Chow*s method, numerical
methods: direct step method, standard step method

Rapidly varied flow, momentum equation for hydraulic jump, energy loss,
classification of jumps, length and location of hydraulic jump in prismatic channel,
rolling and ski jumps, energy dissipation works, Flow measurements: thin plate and

11 sharp, broad, round crested weirs, critical depth flumes, Unsteady flows, equation of |15 Hrs
continuity, equation of motion, uniformly progressive waves, positive and negative
surges, flood routing.

15 Hrs

Fluvial hydraulics: Origin, ad properties of sediments, size, shape, fall velocity
and its ettects, orienlation, grain size distribution, incipient motion of  sediment
particles, competency, lift force concept, critical tractive force approach,
thearetical and sub theoretical analysis of Shicld, White, and lwagaki. regimes of

11 Hlow, tipple and dune regime, characteristics, 15 s
Resistance to flow in alluvial strcams, basic equations, theories of bed load
suspended load, design of stable channels, Lane*s theory, Kennedy's theory, Lacey's
Iheory, tractive force methods of design of stable channels, design of stable channels
in cohesive soils,

Reference
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1)Subramanya K. (1998) —Flow in Open Channels*, Tata Me Graw Hill Publishing Co.
VChow V.T. (1979) —Open Channel Hydraulics™, Mc Graw Hill Inc.,, New York
1)Garde R. J.and Ranga Raju K.G. (1980) —Maechanics of Sediment Transportation and Alluvial Stream
)French R.H. (1986) —Open Channel Hydraulics”, Mc Graw THill Publishing Co., New York
5)Chaudhary M. ., "Open Channel Flow. Prentice Hall of India, Castern Economic Edition , . ISBN:81-203-
08638, Mew Delhi, 1994,
6)French, R. H., "Open Channel Hydraulics McGraw Hill, New York NY 1985.
TiSrivastava R. Flow through Open Channels Oxford University Press New Dethi 2008.
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L(Tou rse Code :DSCP528 Lab - Channel and River Hydraulie

Total Credils : 01
Total Contact Hours : 30 Hrs
Iaximum Marks : 50 Marks (CIA = 20 Marks and SEE = 30 Marks)

Learning Objeciives of the Course:

» Toapply theoretical knowledge of free surface and sediment-laden flows through laboratory and numerical
assignments.

% To perform analysis and design using equations of gradually varied and rapidly varied flow.
»  To understand the dynamics of sediment transport and stable channel design
Course Outcomes ( COs) :

After completion of the course, students will be able to -
» Analyze free surface flow problems including critical flow, uniform flow, and gradually varied flow.

» Perform laboratory and numerical analysis of hydraulic jumps and energy dissipation.
»  Apply flood routing and surge analysis in unsteady open channel systems.
%  Evaluate sediment characteristics and their impact on flow regimes.

» Design stable alluvial channels using classical and modern sediment transport theories.

Topics / actual contents of the syllabus (Contact Hours

IList of the Experiments 30 Hrs/ 60 Hrs

Students should undertake at least 08 to 10 experiments during the semester from above list

Module 1: Free Surface Flow Concepts
. Determination of Critical Depth and Specific Energy

Critical depth computation for rectangular and trapezoidal channels using analytical methods and plotting
energy-depth curves.

2. Uniform Flow Calculations using Chezy’s and Manning's Formula
Practical computation for given channel geometries and slopes.

3. Design of Channels for Uniform Flow

Estimation of normal depth, section properties, and roughness.

4. Hydraulic Fxponents and Section Factors

Analytical determination of geometric and hydraulic properties.

Module 2; Gradually Yaried Flow (GVT)
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5. Computation of GVF Profiles Using Chow’s and Direct Integration Methods
Application to mild and steep slopes using Excel or MATLAB,

6. Standard Step and Direct Step Methods

Slepwise profile computation for prismatic channels.

Maodule 3: Rapidly Varied Flow (RVE)

7. Hydraulic Jump Experiment in Rectangular Channel

Measurement of pre- and post-jump depths, energy loss, and jump classification.
8 Location and Length of Hydraulic Jump

Analvtical verification and comparison with observed results.

9,  Energy Dissipation Techniques (Ski and Roller Jump Models)

Design principles and model interpretation.

Madule 4: Flow Measurement and Unsteady Flow

10. Calibration of Weirs and Flumes

Sharp-crested weir, broad-crested weir, and Parshall flume discharge computation.
11. Posilive and Negative Surge Analysis

Analytical modeling and case study of surge propagation in canals.

12. Flood Routing using Muskingum Method (Numerical Routing)
Excel-based implementation for simple flood routing in river reaches.

Module 5: Fluvial Hydraulics and Sediment Transport

13. Sediment Size Distribution Analysis (Sieve Analysis)

Determine mean size, fall velocity, and sediment classification.

14, Incipient Motion and Critical Tractive Force Calculations

Shields curve-based method for bed particle motion initiation.

15. Design of Stable Channels using Kennedy's and Lacey’s Theories

Calculation of hydraulic radius, slope, and channel dimensions for given sediment and discharge data,
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|
Course Code : DSET504 Urban Storm Water Management
lotal Credits : 3

Total Contact Hours @ 45 houts
Maximum Marks : 100 Marks (CTA = 40 Marks and SEE = 60 Marks)

Learning Objectives of the Courses

Course focuses on water in an urban eco-system, ils resources and problems. Tt also gives the knowledge of storm)
water management, its policies and feasibility. Course covers urban surface runoff model and quality model. Course
also include structural and non-structural management practices, hydraulic analysis and design guidelines. At the end
the planning and organizational aspects and general approach to operation and maintenance is covered.

Course Outcomes ( C0s) :

A fler successtul completion of the course, students will be able to:

1. Identify problems on urban eco-system and urban water resources.

2 Classify various types of models in urban waler management.

3. Design flow and storage capacity of urban component.

i, Fxecute operation and management of urban water management system.

Module No. [Topics / actual contents of the syllabus Contact Hours

Water in the urban cco-system — Urban Water Resources — Major prablems — Urban
hydrological cycle — Storm waler management objectives and limitations — Storm
water policies — Feasibility consideration

Types of models — Physically based — conceptual or unit hydrograph based —
Urban surface runoff models — Management models for flow rate and volume control
rate — Quality models.

Storm water management practices ( Structural and Non-structural Management

n measures) — Detention and retention concepts — Modelling concept — Types of
storage — Magnitude of storage — Hydraulic analysis and design guidelines — Flow
and storage capacity of urban components — Temple tanks.

Planning and organizational aspects — Inter dependency of planning and
implementation of goals and measures — Socio — economic financial aspects —
Potential costs and benefit measures — Measures of urban drainage and flood
control benefits — Effective urban water user organizations.

General approaches to operations and maintenance — Complexity of operations and
heed for diagnostic analysis — Operation and maintenance in urban water system —
Maintenance Management System — Inventories and conditions assessment —
Social awareness and involvement.

15 Hrs

15 Hrs

111 15 Hrs

Reference

I.Geiger, W.T.. Marsalek, F., and Zuidena, F.C., (Ed). manual ondrainage in urbanized areas — Vaol,1 and Vaol.Il,
UNESCO, 1987.LTPC300330

2. Hengeveld, H. and C. De Voch.t (Ed)., Role of Water in Urban Ecology, 1982.

[ Martin, P. Wanelista and Yousefl, A. Yousef., Storm Water Management, John Wiley and sons, 1993.

4. Neil 8. Grigg.. Urban Water [nfrastructure Planning, Management and Operations, John Wiley and Sons, 1986
5. Overtens D.E. and Meadows M.E., Storm Water Modelling, Academic Press, Mew York, 1976,
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Course Code :DSEP39 Lab - Urban Storm Water Management

Total Credits : 01
Total Contact Hours : 30 Irs
Maximum Marks : 50 Marks (CLA = 20 Marks and SEE = 30 Marks)

YW WY

W

[L.earning Objectives of the Course:

Apply modeling tools for simulation of urban runoff and storm drainage systems.

Design storage and drainage components based on hydrologic inputs.

Asyess offcctiveness of stormwater management measures under various conditions.

Evaluate feasibility and sustainability of urban drainage projects from technical, economic, and social
perspectives.

Develop maintenance and public involvement strategies for long-term urban stormwater system performance.

Course Outcomes ( COs)

After completion of the course, students will be able 1o -

3 Amlyze the components of the urban hydrological cycle and stormwater issucs.

% Use modeling tools to estimate storm runoff and design drainage sysiems.

% Evaluate and design structural and non-structural stormwater management measures.

%  Prepare operation, maintenance, and planning strategies for urban drainage systems.

% Assess the socio-ceonomic and envirommental impacts of urban water infrastructure projects.
Topics { actual conlents of the s¥llabus Contact Hours
[ist of the Experiments 30 Hrsf 60 Hrs

Students should undertake al least 08 to 10 experiments during the semester from above list

Module 1: Urban [ydrological Concepts
1. Assessment of Urban Hydrological Cycle

Analyze precipitation, infiltration, evapotranspiration, runoff, and drainage in urban environments using local
case dala.

2, Storm Water Drainage Issues in Urban Areas — Case Study Assignment
Identify real-world problems related 1o drainage or flooding in urban arcas and suggest feasible management

options.

Module 2: Runaff and Stormwater Maodeling

- 3. Catchment Delineation and Impervious Surface Estimation Using GIS

[Jse spatial tools o delincate urban watersheds and quantify impervious areas impacting runoft.

4, Runoff Cstimation Using Rational Mcthod and SCS Method
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Calculate peak runoff and runoft volume for different return periods,

5. Urban Surface Runoff Modeling using SWMM/HEC-HMS Software

Simulate urban stormwater runoff and evaluate pre/post-development scenarios.
Module 3: Stormwater Infrastructure Design

6. Design of Storm Water Drainage Systems {(Culverts/Open Channels)

Compuie flow capacity, channel sizing, and velocity for urban drainage.

7. Design of Detention and Retention Basins

Estimate required storage volumes and evaluate flood attenuation performance.

8§, Temple Tank or Traditional Urban Storage System Design Exercise

Analyze urban water reuse and recharge using traditional systems {(e.g., temple tanks, recharge wells).
Module 4: Quality and Management Models

¢, Tntroduction to Urban Water Quality Parameters and Monitoring Technigues
Tdentify contaminants in stormwater runofT and simple laboratory/ficld tests.

10, Stormwater BMDPs: Structural and Non-Structural — Comparative Analysis
Review ol green infrastructure (bioswales, permeable pavements) and policy tools.
Module 5: Planning, Implementation, and O&M

11. Socio-economic Evaluation of Urban Stormwater Projects

Estimate costs, benefits, and financial feasibility of selected urban stormwater projects.
12. Operation and Maintenance Plan Preparation for Urban Drainage System

Prepare O&M plans including maintenance schedules, inventory management, and condition assessment.
13. Public Awareness & Community Engagement Activities — Case Compilation

Survey/report on awareness activities, participatory planning, or school/NGO involvement in urban water
management.
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Course Code : DSET504 Environmental Evaluation of Water Resources Development

l'olal Credits ; 3
Total Contact [Tours 1 45 hours
haximum Marks : 100 Marks (CLA = 40 Marks and SEE = 60 Marks)

Learning Objectives of the Course:

» To introduce students to the principles and procedures of Environmental Impact Assessment (EIA).
»  To familiarize students with ecological, socio-economic, and water quality indicators.

»  To enable hands-on learning through case-based environmental assessment methods for water resource projects.
Course Outcomes ( COs) :

After successful completion of the course, students will be able to:
»  Understand and apply the principles and methodologies of Environmental Impact Assessment.

» Identify and evaluate ecological and environmental indicators for water resource projects.
»  Analyze environmental impacts on water quality, land use, and biodiversity through real-life examples.

»  Apply different EIA methodologies and critically assess existing EIA reports.

Module No. [Topics / actual contents of the syllabus Contact Hours

Introduction: Environment and its interaction with human activities, Environmental
imbalances-Attributes, Impacts, Indicators and Measurements, Concepts of
Environmental Impact Assessment (EIA), Environmental Impact Statement,
(Objectives of EIA, Advantages and Limitations of EIA.
Principles of environmental engineering, Ecological diversity, its importance and
conservation, Ecosystem evaluation, landscape-main ecological elements, Diversity,
matrices, patches, corridors, Interrelations of ecological elements in a cultural
landscape, Reclamation and environmental engineering, Water resources and ecology,
Saving endangered species, International and regional convention on environmental
rotection.
Environmental Indicators, Indicators for climate, Indicators for terrestrial subsystems,
Indicators for aquatic subsystems, Selection of Indicators, Socio-economic indicators,
Indicators for economy, Social indicators, Indicators for health and nutrition, Cultural
indicators
11 Environmental issues in water resource development e Land Use o Soil erosion and | 15 Hrs
their sort and long term effects e Eco system studies o Flora o Fauna e Aquatic and
terrestrial ecosystems, ecosystem balance Disturbance and long term impacts,
(Changes in quantity and quality of Now Sedimentation ez Environmental impact
nssessment of water resources development structures e Case Studies.
Water Quality Impact Assessment: Attributes 1o be Considered, Water Quality Tmpact
Assessment of Water Resources Projects, Data Requirement of Water Quality Tmpact
Assessment for Dams, Impacts of Dams on Environment, Case Studies.
Methodologies for Carrying Unvironmental Tmpact Asscssment: Overview of
Methodalogies Adhoe, Checklist, Matrix, Network, Overlays, benefit Cost Analysis,
Choosing a Meathodology, Review Criteria.

15 Hrs

L1 15 Hrs

Reference
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1. Jain, R.K., Urban, L.V..Stracy, G.S., (1991), —Environmental Impact Analysis®, Van Nostrand Reinhold Ca.,

MNew York
2 Rau, J.G. and Wooten, D.C., 91996), —Environmental Tmpact Assessment”, MeGrew Hill Pub, Co. New ¥ork
3.Canter, L.W., (1997, —Environmental Impact Assessment”, MeGrew Hill Pub. Co., New York
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Course Code :DSEPS9 Lab - Environmental Evaluation of Water Resources
Development

Total Credits : 01
Total Contact Hours : 30 Hrs
Maximum Marks @ 50 Marks (CLA = 20 Marks and SEE = 30 Marks)

Learning Objectives of the Course:

% Tointroduce students to the principles and procedures of Environmental Impact Assessment (EIA).
# T'o familiatize students with ecological, socio-economic, and water quality indicalors.

% T'o enable hands-on learning through case-based environmental assessiment methods for water resource projects.
Course Outeomes ( COs) ¢

A fter successtul completion of the course, students will be able to:
% Understand and apply the principles and methodologies of Environmental Impact Assessment.

L

Identify and evaluate ecological and environmental indicators for waler resource projects,

":.l'

Analyze environmental impacts on waler qualily, land use, and biodiversity through real-life examples.

w

Apply different ETA methodologies and critically assess existing ELA reports.

[Topics / actual contents of the syllabus Contact Hours

List of the Experiments 30 Hrs/ 60 Hrs

Students should undertake at least 08 to 10 experiments during the semester from above list

1 Understanding EIA Process and Structure: Components of EIA, Environmental Impact Statement
(EIS), advantages and limitations.

2 Environmental Attributes and Indicators: Identification and classification of environmental
attributes (air, water, land, flora, fauna).

3 Ecological Diversity and Ecosystem Analysis: Study of ecological matrices, patches, corridors, and
landscape elements using case examples.

4 Biodiversity Conservation and Reclamation Techniques: Evaluation of endangered species
protection methods and reclamation measures.

5 Indicators and Measurements for Environmental Systems: Selecting and analyzing indicators for
climate, terrestrial and aquatic subsystems.

6 Sacio-Economic and Health Indicators: Study of indicators related to economy, social well-being,
nutrition, and culture in project areas.

7 Environmental Issues in Waler Resources Projects: Case-based identification of impacts on land
use. soil erosion, and ecosyslems.

3 Ecosystem [mpact Fvaluation: Terrestrial and aquatic ecosystem balance analysis through sample
field data or simulations. _

9 Waler Quality Impact Assessment — Basics: Identilication of key water quality attributes affected by
water resources development,

10 Case Study — Dam Projects and Waler Quality: Assessment of impacts on water quality dus to

reservoirs and dam constructions.
11 Methodologies in EIA — Comparative Study: Overview and application of EIA methods — Checklist,
Matrix, Network. and Overlays.
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12 Cost-Benefit Analysis and Environmental Trade-offs: Application of BCA in decision making for

waler resources projects.
13 Developing an EIA Report for a Hypothetical Project: Students develop a mini-ELA report for a

proposed dam, canal, or irrigation scheme.
14 Review and Critique of Existing F1A Reports: Group-based analysis and critique of publicly

available ETA reports.
L5 Presentation and Discussion of Case Studies: Students present environmental issues and impact

analysis for water resource projects.













































































































