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Subject code and name Type L-T-P Credits
8VLRCI1: Design of Hydraulic and Irrigation L T P
Structure PE 3-1-1 4+1(P)

Learning Objectives:

1.  To Understand Principles of Design of Hydraulic Structures.

2. To Implement Ggeotechnical engineering principles in design of hydraulic structures.
3. To get knowledge of various types of dams.
4. To Understand the different elements of dam.
COURSE CONTENTS
Unit-1

Introduction - Classification of dams, Gravity dams, Earth dams, Arch dam, Buttress dam, Steel dams,
Timber dams, selection of site for dam, selection of type of dam, investigations of dam sites, Engineering
surveys, Geological investigations, Types of hydropower plants, site selection for power plant, General
arrangement of a hydropower project.

Unit - 11

Principles of Design of Hydraulic Structures - Hydraulic structures on permeable foundations, Theories of
subsurface floor, Khosla’s method of independent variables, Exit gradient, Location of Hydraulic jump,
water surface profiles, scour due to subsurface flow, Design Principles, Energy dissipation principles.

Unit - I1I

Gravity Dams - Types of storage head works, Forces acting on gravity dams, Analysis of gravity dams,
Profile of a gravity dam, Finite Element Method, Design of gravity dam, joints in gravity dam, Galleries
in gravity dam, Adits and shafts, Construction of gravity dam, Foundation Grouting, Instrumentation of
gravity dams.

Unit - IV

Earth dams - Types of earth dams, Causes of failure of earth dams, Seepage analysis, phreatic line, flow
net construction, criteria for safe design of gravity dams, typical cross sections of earth

dams, Stability analysis, Seepage control, design of filters.

Unit-V

Spillways and energy dissipation systems - Essential requirements of spillways, Required spillway
capacity, component parts of spillway, Types of spillways, Design of Ogee spillway, Design of shaft
spillway, Design of siphon spillway, Design of stilling basins. Hydropower structures - Storage power
plant, Runoff River plant, Pumped storage plant, Water conveyance systems, Tunnels and Penstocks,
Gates, Surge tanks, Power house layout.



Reference Books: -

1. Engineering for Dams (Volumes I, II & III) by Creager, Justin & Hinds

2. Hydroelectric Hand Book by Creager

3. Hydraulic Structures by Varshney

4. Irrigation & Water Power Engg. by Punmia & Pandey

5. Water Power Engineering by Dandekar

6.Arora K.L. Irrigation Water Resources Engineering, Standard Book Publishing Co., Delhi, 1996.

Learning Outcomes:
Upon Completing the Course, Student will able to:

Select hydraulic structural elements.
Evaluate surface water dam.
Integrate relevant concept and methodologies in the area of hydraulics,

il e

To select the type of dam, design and to construct.

Course Outcome:
Students who earned credits will develop ability to

CO. CcO PO

No.

CO1  [Select hydraulic structural elements. PO-1, PO-5

CO2  [Evaluate surface water dam. PO-2, PO-3, PO-4

CO3  |Integrate relevant concept and methodologies in the area of hydraulics, PO-1, PO-3, PO-7

CO4  [To select the type of dam, design and to construct. PO-2, PO-3, PO-4,
PO-5

CO5  Design the different hydraulic structures PO-1, PO-3

CO-PO Relationship

CO | PO-1 | PO-2 | PO-3 | PO-4 | PO-5 | PO-6 | PO-7 | PO-8 | PO-9 | PO-10 | PO-11 | PO-12
CO1 3 3

CcO2 2 3 3

CcO3| 2 3 2

CO4 2 3 3 2

CO5| 3 2




