
An initiative of Group

B I G L E A R N I N G S M A D E E ASY

Civil Services Examination

Comprehensive Theory with Solved Examples

Irrigation Engineering

Civil Engineering



MADE EASY Publications Pvt. Ltd.

Corporate Office: 44-A/4, Kalu Sarai (Near Hauz Khas Metro Station), 

New Delhi-110016  |  Ph. : 9021300500

E-mail: infomep@madeeasy.in  |  Web : www.madeeasypublications.org

Irrigation Engineering
© Copyright, by MADE EASY Publications Pvt. Ltd.

All rights are reserved. No part of this publication may be reproduced, 

stored in or introduced into a retrieval system, or transmitted in any 

form or by any means (electronic, mechanical, photo-copying, recording 

or otherwise), without the prior written permission of the above 

mentioned publisher of this book.

First Edition : 2019

Reprint : 2020

Reprint : 2021

Second Edition: 2022

Reprint : 2023

Reprint : 2024

© All rights  reserved by MADE EASY Publications Pvt. Ltd. No part of this book may be 
reproduced or utilized in any form without the written permission from the publisher.



Chapter 1
Water Requirement of Crops................... 1
1.1	 Basics of Irrigation........................................................................ 1

1.2	 Techniques of Water Distribution in the Farms................. 4

1.3	 Quality of Irrigation Water......................................................11

1.4	 Water Requirement of Crops..................................................12

1.5	 Crop Seasons & Indian Agriculture......................................13

1.6	 Important Definition Linked with Water 

	 Requirement of Crops..............................................................16

1.7	 Optimum Utilization of Irrigation Water............................20

1.8	 Irrigation Efficiencies................................................................20

1.9	 Irrigation Requirement of Crops...........................................24

1.10	 Transpiration Ratio and Measurement of 

	 Transpiration................................................................................26

1.11	 Soil Moisture Irrigation Relationship..................................27

1.12	 Formula for Depth of Water Stored in the Root 

	 Zone of the Soil...........................................................................30

1.13	 Consumptive Use (Cu) or Evapotranspiration (ET)........35

Chapter 2
Design of Stable Channel and Canals...49
2.1	 Sediment Transport and its Mechanism............................49

2.2	 Shields Entrainment Method for Design of Non-

scouring Stable Channel having Protected Side 

	 Slopes in Alluviums...................................................................52

2.3	 Stability of Channel Slopes (Design of Non-scouring 

Channel with Unprotected Side Slopes)............................55

2.4	 Canal Irrigation...........................................................................63

2.5	 Design of Stable Channel........................................................67

Irrigation Engineering

Contents

(iii)

2.6	 Water Logging.............................................................................75

2.7	 Leaching........................................................................................77

2.8	 Land Drainage.............................................................................77

2.9	 Lining of Canal............................................................................87

2.10	 Types of Lining of Canal...........................................................88

2.11	 Design of Lined Canal...............................................................88

2.12	 Economics of Canal Lining......................................................93

2.13	 Cross Drainage Works...............................................................95

2.14	 Features of Design of CD Works............................................98

2.15	Methods used for Designing the Channel 

	 Transitions................................................................99

Chapter 3
Design & Construction of 
Gravity Dam..........................................107

3.1	 Definition & Uses of Dam..................................................... 107

3.2	 Various Types of Dams.......................................................... 107

3.3	 Problems in Dam Construction.......................................... 108

3.4	 Classification of Dams........................................................... 108

3.5	 Factors Governing the Selection of a 

	 Particular Type of Dam.......................................................... 109

3.6	 Selection of Dam Site............................................................ 109

3.7	 Reservoir Sedimentation...................................................... 109

3.8	 Reservoir Losses....................................................................... 114

3.9	 Design and Construction of Gravity Dam...................... 114

3.10	 Stability Analysis...................................................................... 127

3.11	 Earthen and Rockfill Dams................................................... 137



(iv)

IRRIGATION ENGINEERINGContents

Chapter 4
Theory of Seepage, Canal Head 
Works, Canal Regulation 
Works & Spillway..................................143
4.1	 Introduction.............................................................................. 143

4.2	 Types of Diversion Headworks........................................... 143

4.3	 Failure of Hydraulic Structures Founded 

	 on Pervious Foundations..................................................... 144

4.4	 Design of Modern Weirs and Barrages 

	 Founded on Permeable Foundations 

	 on the Basis of Khosla’s Theory.......................................... 148

4.5	 Canal Falls.................................................................................. 149

4.6	 Types of Falls alongwith 

	 Design Philosophy of Some Important Falls................. 149

4.7	 Spillway, Energy Dissipaters and Spillway Gates......... 161

Chapter 5
River Training, Diversion 
Headworks and Miscellaneous............179
5.1	 Introduction.............................................................................. 179

5.2	 Types of Rivers and their Classifications......................... 179

5.3	 Indian Rivers and their Classification............................... 181

5.4	 Behaviour of Rivers................................................................. 181

5.5	 Control and Training of Rivers............................................ 183

5.6	 Methods of River Training.................................................... 184

5.7	 Diversion Headworks............................................................. 194

5.8	 Hydraulic Jump and its 

	 Application in Irrigation Structures.................................. 199

5.9	 Regulators, Modulus and 

	 Miscellaneous Canal Structures......................................... 202






























