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1 Introduction: Objective,

2 Introduction: Definitions,

present status of irrigation in India, classification for agriculture, soil

moisture and crop water

Consumptive use of water,

water 

requirements. 

3 Canal Irrigation:  Types 

Diversion  Head  works:
 

4 Embankment Dams: Suitable

seepage analysis, flow net,

Gravity Dams: Force acting

5 Well Irrigation: Open 

duty of tube well water. Cross

drainage structures, their

and demerits. 

6 Hydrology: Definition, 

Flood hydrograph, Rainfall

 Unit 

hydrograph and its determination.

  

 

 

 

 

 

 

 

Syllabus of 3
rd

 Year B. Tech. (CE)

TECHNICAL UNIVERSITY, KOTA

Syllabus 
V Semester: B.Tech. (Civil Engineering) 

 WATER RESOURCE ENGINEERING 

Max. Marks: 100(IA:30

End Term 

Content
s 

Objective, scope and outcome of the course. 

Definitions, functions and advantages of irrigation,

present status of irrigation in India, classification for agriculture, soil

water relations, Irrigation water quality.

water, principal Indian crop seasons

Types  of  canals,  design  of  channels,  regime 

  

works: Design for  surface  and  subsurface  

 

Suitable sites, causes of failures, stability

net, principles of design of earth dams. 

acting on a gravity dam, stability requirements.

 wells and tube wells, types of tube 

Cross-Drainage Structure: Necessity of 

their types and selection, comparative merits

 Hydrologic cycle, measurement of rainfall,

Rainfall analysis, Infiltration, Run off,

determination. 

Tech. (CE) for students admitted in Session 2021-22 onwards.

KOTA 

100(IA:30, ETE:70) 

 Exam: 3 Hours 

Hours 

1 

irrigation, 

present status of irrigation in India, classification for agriculture, soil 

quality. 

seasons and 

 
 

5 

regime  and 

 

 flows, 

 
6 

stability and 

 

requirements. 

 
5 

 wells, 

of Cross- 

merits 

 
5 

rainfall, 

off,

 
6 

28 
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Course Overview: 

Water resources engineering is the quantitative study of the hydrologic cycle 

and circulation of water linking the

measured as the difference between precipitation and abstractions, such as infiltration (which

replenishes groundwater flow),

management of the urban water supply, the des

forecasting. Hydraulic engineering

in an isolated environment (pipe, pump) or in an open channel (river, lake, and ocean). Civil

engineers are primarily concerned

interdependent interaction between

After studying Water Engineering,

Environmental Engineer, Hydrologist/

Sustainable Energy Technologist, Environmental Protection Specialist, etc and can earn around

INR 4 LPA to INR 6 LPA. Their salary will increase gradually as per the experience they gather

throughout the duration of B.Tech

Course Outcomes: 
 

CO. NO. Cognitive Level Course

 
1 

 
Comprehension 

 
Students will

rainfall

2 Analysis 
Student will

evaluate

 
3 

 
Synthesis 

 
Students

Kennedy’s

4 Synthesis 
Students

according

 
5 

 
Synthesis 

Students be

canal

 
Prerequisites: 
• Students with basic knowledge

• Students with understanding 

• Students with a basic calculation

Water resources engineering is the quantitative study of the hydrologic cycle --

water linking the earth's atmosphere, land and oceans. Surface runoff

measured as the difference between precipitation and abstractions, such as infiltration (which

flow), surface storage and evaporation. Applications

management of the urban water supply, the design of urban storm-sewer systems, and flood

engineering consists of the application of fluid mechanics

in an isolated environment (pipe, pump) or in an open channel (river, lake, and ocean). Civil

concerned with open channel flow, which is governed

between the water and the channel. 

Engineering, graduates can work as a Water Resource

Hydrologist/ Hydrological Engineer, Sustainability

Sustainable Energy Technologist, Environmental Protection Specialist, etc and can earn around

INR 4 LPA to INR 6 LPA. Their salary will increase gradually as per the experience they gather

Tech Water Resource Engineering course. 

Course Outcome 

 
Students will be able to Understand the basics of

rainfall analysis and its distribution. 

Student will learn to analyse the rainfall patterns

evaluate the same with probabilistic methods. 

 
Students be able to design the channels on the basis

Kennedy’s theory and Lacey’s theory. 

Students will be able to generate designs and layout

according to the use. 

Students be able to differentiate between types of

canal headworks. 

knowledge of mathematical geometry can understand the

 of basic physics principle can grasp the topics of

calculation methodologies can perform surveying calculations.

-- the distribution 

Surface runoff is 

measured as the difference between precipitation and abstractions, such as infiltration (which 

Applications include the 

sewer systems, and flood 

mechanics to water flowing 

in an isolated environment (pipe, pump) or in an open channel (river, lake, and ocean). Civil 

governed by the 

Resource Engineer, 

Sustainability Engineer/ 

Sustainable Energy Technologist, Environmental Protection Specialist, etc and can earn around 

INR 4 LPA to INR 6 LPA. Their salary will increase gradually as per the experience they gather 

of Hydrograph, 

patterns and can 

basis of 

layout of canal 

of canals and 

understand the topics clearly. 

of this course. 

calculations. 



Course Outcome Mapping
 

Course 

Outcome 

PO

1 

PO

2 

PO

3 

PO

4 

CO355.1 3 3 3 3 

CO355.2 3 2 2 3 

CO355.3 3 2 2 2 

CO355.4 3 2 2 3 

CO355.5 3 2 2 2 

CO355 

(AVG) 
3 2.2 2.2 2.6 

 
Course Coverage Module Wise:

 

Lecture 

No. 

Unit 

1 1 INTRODUCTION:

2 2 INTRODUCTION:

status of irrigation

3 2 Classification

4 2 Irrigation water

5 2 Principal Indian

6 3 CANAL IRRIGATION:

7 3 Regime and 

8 3 Diversion Head

9 3 Bligh’s and Khosla’s

10 4 EMBANKMENT

11 4 Causes of failu

12 4 Flow net, principles

13 4 Gravity Dams:

14 5 WELL IRRIGATION:

15 5 Types of tube

16 5 Cross-Drainage

17 5 Comparative

18 6 HYDROLOGY:

Outcome Mapping with Program Outcome: 

WATER RESOURCE ENGINEERING 

PO

5 

PO

6 

PO

7 

PO

8 

PO

9 

PO1

0 

PO1

1 

2 2 2 1 1 1 2 

2 1 2 1 1 1 1 

2 1 1 1 2 1 1 

2 1 2 1 1 1 1 

2 1 1 1 2 1 1 

2 1.2 1.6 1 1.4 1 1.2 

Wise: 

Topic 

INTRODUCTION: Objective, scope and outcome of the course

INTRODUCTION: DEFINITIONS, functions and advantages

irrigation in India 

Classification for agriculture, soil moisture and crop water relations

water quality. Consumptive use of water 

Indian crop seasons and water requirements 

IRRIGATION: Types of canals, design of channels

 semi theoretical approaches (Kennedy’s Theory,

Head works: Design for surface and subsurface flows

Khosla’s methods 

EMBANKMENT DAMS: Suitable sites 

failures, stability and seepage analysis 

principles of design of earth dams 

Dams: Force acting on a gravity dam, stability requirements

IRRIGATION: Open wells and tube wells 

tube wells, duty of tube well water 

Drainage Structure: Necessity of Cross drainage structures,

Comparative merits and demerits 

HYDROLOGY: Definition, Hydrologic cycle 

PO1

2 

PSO

1 

PSO

2 

PSO

3 

3 2 1 1 

1 2 1 1 

2 2 2 1 

1 2 1 1 

2 2 1 1 

1.8 2 1.2 1 

course 

advantages of irrigation, Present 

relations 

channels 

Theory, Lacey’s Theory) 

flows 

requirements 

structures, their types and 



19 6 Measurement

20 6 Flood hydrograph

21 6 Rainfall analysis,

22 6 Run off 

22 6 Unit hydrograph

23 6 Unit hydrograph

24  Revision to coursework

25  Revision to coursework

26  Revision to coursework

27  Revision to coursework

28  Revision to coursework

 

 

TEXT/REFERENCE BOOKS 

1. Irrigation Water Power and

Publishers and Distributers,

2. Water Resource Engineering

3. Irrigation and Water Power

Publication (P) Ltd. 

4. Irrigation Engineering by

 
 

Course Level Problems (Test Items):
 

CO.NO. Problem description

 
1 

A. Explain the 

B. Discuss the 

C. Explain the 

2 
A. Write and explain

B. Explain the 

3 
A. Explain the types of

B. State the types

 
 

Measurement of rainfall, Flood hydrograph 

hydrograph 

analysis, Infiltration 

hydrograph and its determination 

hydrograph and its determination 

coursework 

coursework 

coursework 

coursework 

coursework 

 

and Water Resource Engineering by KR Arora, Standard

Distributers, Delhi. 

Engineering by Modi, Standard Publishers. 

Power Engineering by BC Punmia & B B Lal, Laxmi

by G.L. Asawa, New Age International Publishers,

Items): 

description 

 types of canal system used in irrigation. 

 importance of hydrological cycle. 

 use of rain gauges. 

explain principles of infiltration and runoff 

 methods of irrigation. 

types of irrigation systems used in India 

types of canal headworks. 

Standard 

Laxmi 

Publishers, New Delhi. 



Assessment Methodology: 

1. Practical exam in lab where

2. Assignments one from each

3. Midterm subjective paper

semester) 

4. Final paper at the end of the

 

 
 

TEACHING AND 

All the Water resources engineering

https://engineeringonline.ucr.edu/blog/what

https://nptel.ac.in/courses/105/104/105104103/

https://www.youtube.com/watch?v=GjwrU4hYpCE&list=PLbMVogVj5nJRIPjxn3dPWPwOeK

C927qZf 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

where they have to analyze the problem statement. (Once

from each unit. 

paper based on topics as mentioned in the modules. (Twice

the semester subjective. 

 LEARNING RESOURCES UNIT

engineering notes/study material can be found on below 

https://engineeringonline.ucr.edu/blog/what-is-water-resources-engineering/ 

tps://nptel.ac.in/courses/105/104/105104103/ 

www.youtube.com/watch?v=GjwrU4hYpCE&list=PLbMVogVj5nJRIPjxn3dPWPwOeK

(Once in a week) 

(Twice during the 

UNIT-WISE 

 link: 

www.youtube.com/watch?v=GjwrU4hYpCE&list=PLbMVogVj5nJRIPjxn3dPWPwOeK 



 

 

 
 

Total No. of Lectures Planned:

COURSE OUTCOMES HERE

At the end of this course students

CO1. Calculate the components of hydrol

CO2. Apply the basis knowledge

CO3. Do flood frequency analysis and

Tec

Academic Administration of Techno NJR Institute

 

Name of Faculty : Mr. 

Subject : Water

Department : Civil
 

 

 

 

Lecture 

No. 

Unit 

1 1 INTRODUCTION:

2 2 INTRODUCTION:

status of irrigation in

3 2 Classification for

4 2 Irrigation water 

5 2 Principal Indian

6 3 CANAL IRRIGATION:

7 3 Regime and semi

8 3 Diversion Head 

9 3 Bligh’s and Khosla’s

10 4 EMBANKMENT

11 4 Causes of failures,

12 4 Flow net, principles

Planned: 28 

HERE (3 OUTCOMES) 

students will be able to: 

CO1. Calculate the components of hydrological cycle. 

knowledge in design dam. 

analysis and flood routine. 

Techno India NJR Institute of Technology

Academic Administration of Techno NJR Institute

Syllabus Deployment 

 Jitendra Choubisa Subject

Water Resources Engineering  

Civil Engineering Sem: V

Topic 

INTRODUCTION: Objective, scope and outcome of the course

INTRODUCTION: DEFINITIONS, functions and advantages

irrigation in India 

for agriculture, soil moisture and crop water relations

 quality. Consumptive use of water 

Indian crop seasons and water requirements 

IRRIGATION: Types of canals, design of channels 

semi theoretical approaches (Kennedy’s Theory, Lacey’s

 works: Design for surface and subsurface flows

Khosla’s methods 

EMBANKMENT DAMS: Suitable sites 

failures, stability and seepage analysis 

principles of design of earth dams 

hno India NJR Institute of Technology 

Academic Administration of Techno NJR Institute 

Subject Code: 5CE4-05 

V 

course 

advantages of irrigation, Present 

relations 

Lacey’s Theory) 

flows 



TEXT/REFERENCE BOOKS

1. Irrigation Water Power

Standard Publishers and

2. Water Resource Engineering

3. Irrigation and Water Power

Publication (P) Ltd. 

4. Irrigation Engineering 

New Delhi. 

13 4 Gravity Dams: Force acting

14 5 WELL IRRIGATION:

15 5 Types of tube wells,

16 5 Cross-Drainage Structure: Necessity of Cross drainage structures, their ty

selection 

17 5 Comparative merits

18 6 HYDROLOGY:

19 6 Measurement of

20 6 Flood hydrograph

21 6 Rainfall analysis,

22 6 Run off 

22 6 Unit hydrograph

23 6 Unit hydrograph

24  Revision to coursework

25  Revision to coursework

26  Revision to coursework

27  Revision to coursework

28  Revision to coursework

 

 

BOOKS 

Power and Water Resource Engineering

Publishers and Distributers, Delhi. 

Engineering by Modi, Standard Publishers.

Power Engineering by BC Punmia & 

 by G.L. Asawa, New Age International

Force acting on a gravity dam, stability requirements

IRRIGATION: Open wells and tube wells 

wells, duty of tube well water 

Drainage Structure: Necessity of Cross drainage structures, their ty

merits and demerits 

HYDROLOGY: Definition, Hydrologic cycle 

of rainfall, Flood hydrograph 

hydrograph 

analysis, Infiltration 

hydrograph and its determination 

hydrograph and its determination 

coursework 

coursework 

coursework 

coursework 

coursework 

Engineering by KR Arora, 

Publishers. 

 B B Lal, Laxmi 

International Publishers, 

requirements 

Drainage Structure: Necessity of Cross drainage structures, their types and 



 
 

 

 

 

 

 

 

 

 





 



 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


