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IRRIGATION

* Irrigation is defined as the process of artificial supply
of water to soil for raising crops.

* It is a science of planning and designing an efficient,
low-cost, economic irrigation system tailored to fit
natural conditions.

* It is the engineering of controlling and harnessing the
various natural sources of water, by constructing
dams and reservoirs, canals and headworks, and

finally distributing the water to the agricultural
fields.

* Irrigation engineering includes the study and design
of works in connection with river control, drainage of
waterlogged areas and generation of hydroelectric
power.
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Necessity of Irrigation?

* |n adequate rainfall

* Uneven distribution of rainfall

* Increase in crop yield

e Growing perennial crops (exp- sugarcane)
* Growing 2-3 cropsin ayear

* Prevention from drought and famine condition
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Advantages

* Increase in crop yield
* Prevention from drought and famine conditions

e Elimination of mixed cropping
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Disadvantages of Irrigation

 Different crops require different type of field
preparation, watering and manuring, since it will
be difficult to satisfy the need of both the crops
simultaneously in the same field , it will cause low
yield

* Water logging

* Intense irrigation resultsin cold and damp
environment which may cause disease like
dengue and malaria

* Ground water pollution due to percolation of
fertilizers
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Direct Advantages

* Power generation

* Transport/Navigation

 Ground water recharge

 Domestic and industrial water supply
* Flood control

* Employment generation

Civil Engineering by Sandeep Jyani



IRRIGATION TECHNIQUES

Irrigation is broadly classified as

1. Surface Irrigation

» Flow Irrigation - i) Perennial Irrigation
ii) Inundation/Flood Irrigation
» Lift Irrigation

2. Sub Surface Irrigation
» Natural Irrigation
» Artificial Irrigation
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SURFACE IRRIGATION

In this technique water flows and spreads over the surface of the
land. Varied quantities of water are allowed on the fields at
different times. Therefore, flow of water under surface irrigation
comes under wobbly flow.

Factors involved in surface irrigation are:
* Surface slope of the field

Roughness of the field surface

Depth of water to be applied

Length of run and time required

Size and shape of water-course
Discharge of the water-course

Field resistance to erosion
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TYPES OF SURFACE IRRIGATION

1. FLOW IRRIGATION

* If the water is available at higher elevation and it is
supplied to lower level under action of gravity, it is called
as flow irrigation.

2. LIFT IRRIGATION

* If the water is lifted by some mechanical or manual
means and then supplied to the agricultural field, it is
called as lift irrigation.

* It is costlier than flow irrigation.

* Eg. Tubewell, pumpwell etc.
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TYPES OF FLOW IRRIGATION

1. PERENNIAL IRRIGATION

» If a constant and continuous water is supplied to the
agriculture field as per requirement of crops throughout
the crop period, it is called as Perennial Irrigation.

» Types of Perennial Irrigation
A. Direct Irrigation — Eg. Canal

B. Storage Irrigation — Eg. Dams and Channels
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TYPES OF FLOW IRRIGATION

2. INUNDATION/FLOOD
IRRIGATION

» In this type of irrigation, the soil
is kept submerged and fully T—y——
flooded with water, for saturation [ “/»/
of land. '

> Usually practiced in delta regions sl d =,
wherever the stream water level
during the flood is sufficiently
high to provide water to the land
by flow, or partly by flow and lift.
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SUB SURFACE IRRIGATION

* In this type of irrigation, water does not
actually wet the surface of soil rather it flows
underground and nourishes the plant roots
by capillarity.

* Types of sub surface irrigation
1. Natural sub surface irrigation

2. Artificial sub surface irrigation
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SUB SURFACE IRRIGATION

1. Natural sub surface irrigation

» Water seeping through channels and water
bodies may irrigate crops grown on the lower
area of capillarity.

2. Artificial sub surface irrigation

» Water is directly supplied to the root zone of
the plants by network of perforated pipe laid
below the soil surface.
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IRRIGATION TECHNIQUES

Irrigation technique is broadly classified as

1§

O P -

Free flooding /Ordinary irrigation

Border irrigation

Check flooding

Basin irrigation

Furrow irrigation and uncontrolled flooding
Sprinkler irrigation

Drip irrigation
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FREE FLOODING IRRIGATION

* This flooding system of irrigation is being
used from ancient times.

* Flooding method consists in applying the
water by flooding the land of rather
smooth and flat topography.

* In free flooding method, water is applied
to the land from field ditches without any
check or guidance to the flow.

* It is suitable for rolling terrain.

* It is most suitable for close growing crops
and pasture.
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BORDER IRRIGATION

* In this method the field is leveled
and divided into small beds
surrounded by bunds of 15 to 30
cm high. Small irrigation
channels are provided between
two adjacent rows of beds.

The length of the bed varies from
30 meters for loamy soils to 90
meters for clayey soils. The width
is so adjusted as to permit the
water to flow evenly and wet the
land uniformly.
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BORDER IRRIGATION

* For high value crops, the beds
may be still smaller especially
where water is costly and not
very abundant.

* This method is adaptable to
most soil textures except sandy
soils and is suitable for high
value crops. It requires leveled
land.

* Though the initial cost is high
requires less labour and low
maintenance cost.
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CHECK FLOODING IRRIGATION

* In this method, relatively level plots are
enclosed by small leeves or embankments.

{-mm

* Irrigation water enters the closed area and
subsequently floods it.

* Check flooding method is very suitable for
soils having high permeability. The reason is
that the water quickly spreads over the
entire area before it goes deep, below the
root zone depths, into the ground and joins
the water table. Thus, the water loss due to
infiltration is prevented or reduced.

* It is best adopted for heavy soils.
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BASIN IRRIGATION

* Basin irrigation is common practice
of surface irrigation.

* This method is employed for
watering orchards.

* It is useful especially in regions with
layouts of small fields.

* If a field is level in all directions, is
encompassed by a dyke to prevent
runoff, and provides an undirected

flow of water onto the field, it is
herein called a basin.

* A basin is typically square in shape
but exists in all sorts of irregular and

rectangular configurations.
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FURROW IRRIGATION

Row crors such as potatoes, cotton, sugarcane,
vegetable etc. can be irrigated by furrow method.
Water is allowed to flow in furrow opened in crop
rows.

It is suitable for sloppy lands where the furrows
are made along contours. The length of furrow is
determined mostly by soil permeability.

It varies from 3 to 6 meters. In sandy and clay
loams, the length is shorter than in clay and clay
loams. Water does not come in contact with the
plant stems.

There is a great economy in use of water.

Sometimes, even in furrow irrigation the field is
divided into beds having alternate rides and
furrows. On slopes of 1 to 3 percent, furrow
irrigation with straight furrows is quite successful.

Civil Engineering by Sandeep Jyani




SPRINKLER IRRIGATION

* In the sprinkler technique of irrigation, water is sprinkled
into the air and allowed to fall on the ground surface just
like rainfall.

* The spray is done by the flow of water under pressure
through small orifices or nozzles

* The pressure is generally obtained by pumping through
proper selection of nozzle sizes, operating pressure and
sprinkler spacing the amount of irrigation water required
to refill the crop root zone can be applied almost uniform
at the rate to suit the infiltration rate of soil.

* In agriculture, almost all crops are suitable for sprinkler
irrigation system except crops such as paddy and jute.

* The dry crops, vegetables, flowering crops, orchards,
Elantation crops like tea, coffee are all suitable and can
e irrigated through sprinklers techniques of irrigation.

Civil Engineering by Sandeep Jyani



A\

SPRINKLER IRRIGATION

* The sprinkler irrigation system is
effective for irrigation on uneven lands
and on shallow soils.

* It is also suitable to coarse sandy terrain;
where the percolation loss is more and =
where as a consequence, the frequency "
of irrigation required is more.

* The sprinkler irrigation system is
appropriate in rising and falling land
where land shaping is expensive or
technically not practicable.

* Sprinkler irrigation system can also be
exposed in hilly regions where
plantation crops are grown.

* Irrigation efficiency is about 80%.
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SPRINKLER IRRIGATION

* Evaporation loss is high.

LAl
""""""""""
’

* Causes interference in farming i N 7 O
operations due to network "'~~,;.’:~ Yo ’:"'-;,..;:-:;5;‘;‘;:::;:;;.;;;;:....',;;::r-',
system. Ny, N B 3,
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* Winds may disturb sprinkler e, WA Y ‘:“:"

D P AR v,
pattern : R
* High initial cost. '

* Requires large electrical power I
and constant water supply. | .f‘

 Cannot be used for crops which
require frequent and large depth
of water like paddy.
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DRIP IRRIGATION

* Itis a latest advancement over other methods.

* In this method irrigation water is conveyed on
the surface in 12 to 16 mm diameter tubing’s fed
from large feeder pipes.

* The water is allowed to drip or trickle slowly
through the nozzle or orifices at practically zero
pressure. In this way the soil in the root-zone of
crops is constantly kept wet.

* Water is applied at very low rate 2-10 litres/hour.

* By usine this method crops can be grown
successtully over the saline lands also.

* Irrigation efficiency is 90%.

* This method has been found to be of great value
in reclaiming and developing desert and arid
areas.
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DRIP IRRIGATION

* It helps in optimum utilization of
irrigation water by reducing percolation

and evaporation losses on one hand and *

by maintaining appropriate water
content in the root-zone of plants.

* There is no chance of land getting
waterlogged and thereby becoming
saline or alkaline.

* Crop vyield is substantially increased.

* It makes possible to go cash crops.
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DRIP IRRIGATION

* The fields do not get infested with
weeds and pest due to non-
availability of excess water.

* It helps in economical use of fertilizers
since they are applied along with
irrigation water in solution with it.

* The fields do not get eroded or
degraded since there is no excessive
use of water on the fields.

» The main drawback of this method is °
its high cost.
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Quality of Irrigation water

1. Sediment:

* Effect of Sediment on the quality of irrigation water
depends on the nature of sediment and characteristics of
the soil receiving the water.

* If sediment contains large amount of plant nutrition and it
comes from fertile area then it is quite beneficial,
particularly for agriculture area which has low content of
plant nutrient and a very low water holding capacity

* |f a sediment is not rich in plant nutrient and it is
deposited on the surface, it will reduce permeability of the
soil and will make irrigation more difficult
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Quality of Irrigation water

2. Concentration of Salt:

* Salts present in water increases osmotic pressure of the
soil solution causing high soil moisture stress in the root
zone which affects the growth of crops and yield of the
crops

* Bad effects of the salts depends upon the salt
concentration left in the soil

CQ

. 0 — (Ci—Reff) (ppmor mg/L)
* (Cs=salinity concentration of the soil solution
* C= concentration of the salts
* Q= amount of water applied
* Cu= consumptive use of water by crops
* R.4= effective rainfall/ amount of water in root zone
* If Cs >700 ppm-harmful to some crops
* If Cs>2000 ppm, harmful to all crops
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Concentration of Salt

Sr No. Classification Electrical Uses
conductivity
uMho/cm
! Low saline water <250 For all crops
2 Medium Saline 250-750 Normal salt tolerant
water plants can be grown
if leaching is done
3 High saline water 750-2250 High salt tolerant
plants can be grown
with special
measures
4 Very high saline >2250 Not suitable

water
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Quality of Irrigation water
3. Proportion of Sodium lon concentration

* When percentage of Na ions in the total
exchangeable cations exceed to 10%, aggregation
of soil grains breakdown and hence soil becomes
less permeable and of poor tilth

* Proportion of Na ion concentration is
generally measured by SAR(Sodium

absorption ratio):

[Na ™
SAR = —
Mg " °] +[Ca °]
\ 2
concentration | |is expressed in equivalence per million

concentration in ppm

quivatency per miillion Equivalent Welght



SAR values

Low sodium water 0-10 For all crops on all
soils
Medium sodium 10-18 Can be used in
water coarse grain soil
High sodium water 18-26 Can be used if

vil Engineering
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:,le"aéhing is done and

requires good
draingage system

Very high sodium >26 Not suitable
water
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Que. Irrigation water has following characteristics:

Concentration of Na, Ca and Mg are 22, 3, 1.5ppm respectively and
electrical conductivity is 200 micro Mho/cm. Classify the irrigation

water?
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Que. 1 Irrigation water has following characteristics:

Concentration of Na, Ca and Mg are 22, 3, 1.5ppm respectively and
electrical conductivity is 200 micro Mho/cm. Classify the irrigation

water?
[Na "]

[Mg " 2] + [Ca " ?]
2

22
SAR = 3+1.5
2

SAR = 14.67

SAR =

Medium sodium and low saline water
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SOIL MOISTURE AND PLANT RELATIONSHIP

Soil Moisture:

- Water held in the voids of the soil above
the water table is called as “Soil Moisture’’

- Water holding capacity of the soil

->water holding capacity of the soil mainly
depends on
(i) Porosity of soil n =

n= VV - Which is physical property of soil

(ii) Size of voids: Moisture holding capacity of
the soil largely depends on size of the voids.
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SOIL MOISTURE AND PLANT RELATIONSHIP

* Size of the voids can be divided into 2 groups

Caplllarv Voids : Non Capillary Voids:-
Small Voids Large Voids

* They hold water due to capillarity * They don’t hold water tightly
and prevent it from getting drained hence large part of water held at
of under gravity saturation is drained off under

* It induces greater water holding gravity
capacity * It induces better drainage and

* Ex:clay accretion

* Ex:-Sand
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* Note: Ideal soil, for irrigation is that
which has nearly equal distribution of
small voids and large voids. Such that
small voids provides adequate water
holding capacity whereas large void
provides better aeration & easy
extraction of water from the soil Ex:-
Loam soil, i.e mixture of sand & clay
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Classification of Soil Water

Water in the voids of the soil can be divided
into 3 parts;

1. Gravity Water

* = It is that water which is not held by the soil but
drain out under the action of gravity

* = it remains in the soil for a short time period (1 to
3 days) till the time it is required to drain out

* =it prevents circulation of air in the soil hence it is
harmful to the crops if present for longer duration
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Classification of Soil Water

2. Capillary Water

* = It is that pat of water which is retained in
the soil after gravity water is drained off
and it can be absorbed by the plant roots.

« = This water held in the soil by surface
tension between the soil particles plant
roots gradually absorb capillary water
hence it is main source of water for plant
growth, these fore it is also called as
‘Available water’

Civil Engineering by Sandeep Jyani



Classification of Soil Water

3. Hygroscopic Water

* = Hygroscopic water is that water which is
absorbed by the soil particles from the
atmosphere and it is held very tightly by the
soil particles, therefore if cannot be
extracted by plant roots.
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Soil Moisture Tension & Soil Moisture Stress

-> Soil moisture tension is defined as force per unit area that
must be exerted in order to extract water from the soil.

-> Soil moisture tension is usually expressed in terms of
Atmosphere (i.g. pressure)
1

moisture content

For a given soil, soil moisture tension SMT is inversely
proportional to moisture content

If we know, SMT at various moisture content then we can
determine how much water is available for plants and what
amount of water must be added to the soil for the purpose of
irrigation

Soil Moisture Stress is sum of soil moisture tension (SMT) &

Soil moisture tension <

osmotic pressure

Soil moisture tension (SMT) at field capacity ranges between
1/10 ATM (sand) to 1/3 ATM (clay)
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Soil moisture Constants and Soil moisture Contents

Saturation capacity SMT =0 ATM
GW
___________ SMT = 1/10-1/3 ATM
Field capacity (F,) t
Readily available moisture
Optimum moisture CW

Available moisture content
_________ spJvani_ .
Wilting Point (Q) HW SMT = 7 — 32 ATM

Soil
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Soil moisture Constants and Soil moisture Contents

1. Saturation Capacity

* = |t is defined as total water content of saturation capacity _ _

a soil when all the voids of the soil are

filled with water.

content (M,)

* = This is also called as * Maximum
Water holding capacity Wilting Point (0)

* At saturation capacity soil “moisture
tension is zero

Civil Engineering by Sandeep Jyani
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2. Field capacity (F.)
* = it is the maximum water which can be held by the soil against gravity
* = It depends on porosity and capillarity

= Moisture content at field capacity includes hygroscopic water &
capillary water

* Note: Irrigation water has to be supplied to the crops when the
moisture level falls ‘below wilting point’

wt of water retained in certain volume of soil

C :
wt of same volume of dry volume of soil
Saturationcapacity _ _ . SMT = 0 ATM
e i __SMT=1/10-1/3 ATM
Field capacity (F,)
Readily available moisture
Optimum moisture _ | _ _ _ = A— ! S
s | Available moisture content
Wilting Point (0) - " SMT = 7-32 ATM
Solil Civil Engineering by Sandeep Jyani
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3. Wilting point /permanent wilting point (@)

= Wilting point is the moisture content below which
plant can no longer extract moisture from the soil for its

growth

e = at this moisture content plant leaves will wilt

* = permanent wilting point depends on nature of soil

* = permanent wilting point is the lower limit of capillary
water & upper limit of Hygroscopic water.

Wilting Point (0)

.=, SMT =0 ATM
o ~_SMT=1/10-1/3 ATM
cw | Readily available moisture
LAvailable moisture content
HW  SMT=7-32ATM
Soil
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4. Available Moisture Content

« > it is difference of field capacity (Fc) and
wilting point (@), it is the water available for
the growth of crops

= it is also called as ‘Maximum storage capacity

of the soil’.

Wilting Point ()

= SMT=0ATM
. __SMT =1/10-1/3 ATM
cw | Readily available moisture
LAvailable moisture content
HW  SMT=7-32ATM
Soil
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5. Readily Available Moisture Content

« > It is that portion of available moisture which is
most easily extracted by the plants and such a limit is
called ‘Optimum moisture content’ (Mo)

* = In absence of data, we can assume readily available
moisture content = 75% of available moisture content

e e e e e b e

B e e e e

Wilting Point (0)

e SMT=0ATM
- ,_SMT=1/10-1/3 ATM
cW | Readily available moisture
Available moisture content
HW T SMT=7.32ATM
Soil
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Soil Moisture deficiency/Field Moisture deficiency

* Soil moisture deficiency is the amount of
water which is to be added to the soil such

that moisture content is raised to field
Growth rateT /\

capacity.

* For healthy or optimum growth of plants,
moisture is allowed to fall only up to M, and
not up to wilting point @

Civil Engineering by Sandeep Jyani

AN



Moisture Equivalent

 Moisture equivalent is defined as
percentage of moisture retained in 10 mm
thick saturated sample of soil subjected
to a centrifugal force of 1000g for a

period of 30 minute.

* |t can be quickly determinedin
laboratory and gives very good indication

of Fc
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1/3 Atmosphere moisture point

* It is percentage of moisture retained in soil sample
when placed on a porous plate subjected to
atmosphere pressure of 1/3' atmosphere.

* It also provides a good estimate of Fc.

Civil Engineering by Sandeep Jyani

_ A\



Depth of water held in root zone

For Ease in calculation, water present in voids of the soil needs to be
expressed as depth of water

* Let, root zone depth =D’ m

* Specific wt. of dry soil = y4

* Cross-sectional area of the soil considered = A

* Equivalent depth of water present in voids of the soil=d m

wt of water in certain volume of soil

F. =
. wt of same volume of soil
AXdXVYaw
=>F,.=
AXnyd
:dzExDch

Yw
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* If is the depth of water stored in the root zone for
full field capacity but, this entire depth of water
cannot be extracted by the plants, hence available
moisture content will be given as;

|1 £
d :;';xDX (FC—ﬂ)
* Equivalent depth of water readily available,
d=2% Dx(Fc— My

Yw
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Chapter: Water Requirement of Crop

 Water requirement of a crop is the total
water required by it from the time it is sown
to the time it is harvested.

* Note:— Depending on type of climate type of
soil, method of cultivation, rain fall and etc,
water requirement will vary with the crop as
well as from place to place

Civil Engineering by Sandeep Jyani
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First
Watering

N

Base Period

Last
Watering

Crop Period
\\A.Q‘éf 7
NG
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Water requirement of crop

* Crop period: it is the time interval between instant of sowing to the instant

of harvesting. It represents the total time during which crop was present in
the field.

* Base period: it is time interval between first watering before sowing the
last watering before harvesting.

* Note:-> In reality, crop period > Base period, but theoretically they are
approximate taken same and even terms are used interchangeably.

Last

i Base Period Watering
Watering

A

.
,I

Crop Period
‘o
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Water requirement of crop

* Delta (A):- A is defined as total depth of water in cm
required by a crop during the base period.

Que. 2 If a crop requires 7 cm water at every 25 days if base
period of the crop is 125 days determine A for the crop...?

Civil Engineering by Sandeep Jyani
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Water requirement of crop

Duty (D): Duty is defined as area irrigated in hectare
by 1 cumec of water flowing continuously for the
duration of base period.

Duty is expressed as, D = 300 ha/cumec

* By knowing Duty of water & area to be irrigated for growing
a particular crop, required discharge can be calculated.

* Also by knowing total available discharge and duty of water,
area which can be irrigated can be determined.
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Important note

1. Since quantity of water delivered to the field is different from that enters
the main canal, therefore, Duty of water at the head of the field is
different from Duty at the head of main canal

let, 2 cumec of water is released in the main canal
which irrigates a field area of 1000 hectare.

~ Gross duty = ;23:1:‘; = 500 ha/cumec

since half of the water is lost in the transit and
therefore 1 cumec of water has only reached to the
head of the field to irrigate same field area of 1000 ha.

~ Net duty = 109922 _ 1000 ha/cumec

1 cumec

Duty increases from the main canal to the field

If the place of duty measured is not mentioned then it
should be assumed as Duty of the field.



Relationship between Duty (D) and Delta A

* Let ‘D’ hectare area is irrigated by supplying 1 m3/sec of water for the base period of
‘B’ days such that total water stored in the root zoneis A m

* Therefore, volume of water supplied = B Days x 1 m3/sec
= B X 24x60x60 sec x 1 m3/sec
= 68400 B m3 ... (1)
* Amount of water stored =D (ha) x A (m)
=Dx10*m?x Am
=Dx A 10°m3.....(2)
Equating (1) and (2),
DxA 10*m3®= 68400 B m?3
=>DxA=8.64B

D =ha/cumec A=m B=days



Que. Find A for a crop if duty for the base period of 120days is 1500

hectare/cumec
Ans:DxA=8.64B

—s A E
=> A= 8.64D

o B 120
=> A =8.64 T

=>A=0.6912 m
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Que. A canal was designed for supplying irrigation water of 1000
hectares of area, growing rice of base period 140 days and having a A
of 130 cm. If same canal water is used to irrigate wheat of base period
119 days having A of 50cm, area which can be irrigated is...?

Ans: Home work!!
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Crops and Seasons of India

Khareef crops/Summer Crops:
* (April — September ) & ‘Summer Crop’

* Rice, Jowar, Bajra, Maize, Ground nut, cotton

Rabi Crops:

* (October — March) & ‘ winter crop’
* Wheat, Gram, Mustard, Potato, Barley

Perennial Crops:

* (300-360) days
Zaid Crops

Fruits and vegetables (March-June)

Civil Engin
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Important Definition

1. Crop ratio/Kharif-Rabi ratio

Areairrigated in Khareef season

* Crop = = 2 (approx)

Area irrigated in Rabi season

2. Paleo irrigation

* It is defined as watering done prior to the sowing
of crops.

* It is done to make area suitable for sowing as it
becomes very dry and to add sufficient moisture
to the soil which would be required for initial
growth
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Important Definition

3. Kor watering, Kor depth, Kor Period:
* Kor Watering is the first watering after sowing of crops when crop is
few ‘em’ high
* This irrigation depth is the maximum of all the waterings and this
depth is called as KOR depth

* The portion of Base period in which KOR watering is needed is called
as ‘Kor period’

4. Capacity factor:

_ Mean supply discharge for a canal for a certain duration

Maximum dischage carrying capacity of canal

= Qrequired

Qdesigned

Civil Engineering by Sandeep Jyani
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5. Time Factor

Time Factor =

Important Definition

No.of days canal has actually run

No.of days of irrigation period

6. Crop Calendar

Crop calendar is a tool that provides information about planting,

sowing, and harvesting period of locally adopte

Select State : RAJASTHAN

State

RAJASTHAN

Crop

Wheat

7o .’g

Select Crop : Whneat

d crops in an area.

Season From To Period

Kharif November (Beg) May (Mid) Sowing

Kharif November (Beg) May (Mid) Sowing |
Kharif January (Beg) April (Beg) Harvesting

Kharif January (Beg) April (Beg) Harvesting I
Kharif July (Mid) October (End) Harvesting

Rabi November (Beg) March (Beg) Sowing |
Rabi November (Beg) December (End) Sowing

Rabi March (Beg) May (End) Harvesting ]




Important Definition
7. Gross Command Area (GCA)

* |t is the total area with in the limit of an irrigation
project.

* |t includes cultivable as well as non-cultivable area
like road, Building, Pond etc.

Civil Engineering by Sandeep Jyani
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Important Definition

8. Cultivable Command Area (CCA);

e |t is that portion of GCA which is cultivable and it
denotes the area on which actually cultivation is to
be done.

* In absence of data we may assume, CCA = 80% of
GCA.

Civil Engineering by Sandeep Jyani
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Important Definition
9. Intensity Of Irrigation /Annual Intensity Of

Irrigation GCA

* Intensity of Irrigation = sum of seasonal Lot
intensity of irrigation in a year. i

» Seasonal intensity of Irrigation is that CCA
percentage of CCA on which actually the (80ha)
irrigation is done in a particular season. I/ \l

Suppose in winter season 90% CCA

=T2HA

ANNUAL INTENSITY = 90%+70% = 160%

Civil Engineering by Sandeep Jyani
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Important Definition

10. Irrigation efficiency;
* [n general,

irrigation efficiency = B A g 0

a)  Water conveyance efficiency (n
N ==L X 100

1

Water available for use

where,
w, is water released from river reservoir for the field.

W is water given to the field

This efficiency account for water which possess see%age; loss & evaporating
loss during conveyance from river (or) reservoir to the field.
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Important Definition

10. Irrigation efficiency;
b) Water application efficiency (n,)

where,
w. is the water stored in the field i.e, in the root zone
w; is the water given to the field

This efficiency accounts for water losses such as surface run off
(R¢) & Deep Percolation (D) which occurs during application of
water in the field.

Wi Ws + R;, De

Civil Engineering by Sandeep Jyani
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Important Definition
10. Irrigation efficiency;

c) Water use efficiency (n,)
N, =~ x100

Wi

where,
w; is the water given to the field
w,, water use consumptively

w,, = leaching requirement + presowing requirement
+ water stored

Civil Engineering by Sandeep Jyani

AN



Important Definition
10. Irrigation efficiency;

d) Water storage efficiency (n,)

where,
w, is the water stored in the field, i.e, in the root zone

W, is the amount of water to be stored in the field such that
moisture content is raised to field capacity (Fc)

w,, is the total water required up to F_ i.e., available moisture
content before irrigation.

Civil Engineering by Sandeep Jyani
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IRRIGATION REQUIREMENTS OF CROP

* CONSUMPTIVE IRRIGATION REQUIREMENT

» It is the amount of water required to meet evapotranspiration needs of crop
during its full growth

» |t is denoted by CIR

CIR=-Cy =R
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IRRIGATION REQUIREMENTS OF CROP

* NET IRRIGATION REQUIREMENT

» It is the amount of water required to be delivered at the field to meet CIR, i.e.
evapotranspiration as well as water required for presowing and leaching.

» |t is denoted by NIR

NIR = CIR + PRESOWING REQUIREMENT # LEACHING REQUIREMENT
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IRRIGATION REQUIREMENTS OF CROP

* FIELD IRRIGATION REQUIREMENT

» It is the amount of water required by the crop in the field plus
amount of water lost in application.

» |t is denoted by FIR
FIR = Net Irrigation Requirement
Water application efficiency

FIR = NIR/n,
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IRRIGATION REQUIREMENTS OF CROP

* GROSS IRRIGATION REQUIREMENT

» It is the amount of water to be released in canals.
» It is denoted by GIR

Field Irrigation requirement
Water conveyance efficiency

FIR

C

GIR =

GIR =

Civil Engineering by Sandeep Jyani
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CONSUMPTIVE USE

e |t is defined as amount of water required to meet the water loss
through evapotranspiration in any specified time.

* It has two elements
» Transpiration

» Evaporation
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CONSUMPTIVE USE

» TRANSPIRATION —

In this, only a small portion of water absorbed by the roots is retained
in the plants and rest of the water after performing task is lost to the

atmosphere.

» EVAPORATION —

Water from adjacent soil passes into the atmosphere in the form of
vapour.
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CONSUMPTIVE USE

» FACTORS AFFECTING CONSUMPTIVE USE:
Temperature

Wind velocity

Relative humidity

Day light hours

Intensity of sunlight

Type of crop

el LB LR ol

Soil moisture depletion
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EVAPOTRANSPIRATION

1. POTENTIAL EVAPOTRANSPIRATION

* If sufficient moisture is always available to completely meet the need
of vegetation and fully covering the area then it is termed as potential
evapotranspiration.

* |t depends upon climatic factors.

2. ACTUAL EVAPOTRANSPIRATION

* The real evapotranspiration that is occurring in a specified situation is
termed as actual evapotranspiration.

If the water supply to the plants is adequate, soil moisture will be at
field capacity then AET = PET
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EVAPOTRANSPIRATION

* If the water supply to the plants is adequate, soil moisture will be at
field capacity then AET = PET

* The decrease in the ratio of AET/PET with the available moisture
content depends upon the type of soil.

 Capillary water is large in case of clay, so if water content is below F_

even when the water can be easily taken up by plants so AET remains
close to PET.
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CANAL DESIGN

* On account of erosion in catchment and
drainage basin, rivers receive huge
quantity of sediment having fine silt,
coarse sand , a portion of which enters
into a canal also.

* Design of canal mainly depends on
quantity of silt in the water and type of
boundary surface of the channel.

Civil Engineering by Sandeep Jyani
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CANAL DESIGN

1. Rigid boundary channel

* In this the surface of channel is lined.

* Quantity of silt transported by such channels remains
more or less same that has entered at the head of the
channel.

* In such channel velocity of flow is high which does not
allows deposition of silt.

* Therefore, these channels do not have problem of silt
transport.

Civil Engineering by Sandeep Jyani
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CANAL DESIGN
2. Unlined channels

* In this the quantity of silt varies from section to section
due to scouring of bed and sides of the channels as well
as due to silting.

* If velocity is too low then silting may take place
wlhereas if velocity is very high scouring may take
place.

NOTE : Both of these phenomenonleads to. modification
of cross-section of channel. Scouring lowers full supply
level which causes loss of command area. It may also
cause breaching of canal banks and failure of foundation
irrigation structure, whereas silting may cause reduction
in discharge capacity of the channel.
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CANAL DESIGN

3. Unlined Alluvial Channels

* These should be designed for such a velocity such that neither bed
and sides are scoured nor silt is deposited and a stable channel
section is obtained such channels are called as stable channels or
regime.

* The velocity of flow which will keep silt in suspension & will not
scour the bed and sides of the channel, it is called as non silting
and non- scouring velocity.

Civil Engineering by Sandeep Jyani
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DESIGN OF REGIME CHANNEL

Basically two methods are used for
design of Regime channel

1. Kennedy’s Theory (1595)
2. Lacey’s theory

Civil Engineering by Sandeep Jyani
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KENNEDY’S THEORY

According to Kennedy,

: (A

2.

Eddies are generated due to friction between water
and channel surface.

Silt supporting power of a channel depends on
eddies generated from the bed of the channel. The
vertical component of these eddies tries to more
than sediment upwards, while weight of the
sediment tries to bring it down, Hence sediment
remains in suspension.

Eddies generated from the sides were neglected
because they are horizontal for the greater part and
hence they have very little silt supporting power.

* Kennedy introduced the term critical velocity (V,)

which will keep channel free from silting & scouring.

Civil Engineering by Sandeep Jyani
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KENNEDY’S THEORY
V.= 0.55 my 064

V_ = critical velocity in m/sec
y - depth of flow in m

m —> critical velocity ratio, whose
value will depend on type of soil

m > | - for coarse soil (1-1.2)
m < | = for fine soil (0.7-1)

Civil Engineering by Sandeep Jyani
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DRAWBACKS OF KENNEDY’S THEORY

Kutter’s equation is used to determine the mean velocity of
flow hence limitation of Kutter’s equation are also
incorporated in Kennedy’s theory.

This theory involves trial & error which is time consuming.
Silt concentration and silt grade is not considered.

This theory is not universally accepted.

Value of ‘m’ is decided arbitrarily

There is no equation for bed slope or b/d ratio without
which it is not possible to obtain a unique section.
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LACEY’S THEORY

e Lacey carried out extensive investigation on the design of stable
channel in alluvium.

* He found many drawbacks in Kennedy’s theory.

* He elaborated regime concept and found that even if a channel is

showing no silting and no scouring, it may not be in regime actually.

He therefore differentiated between three regime conditions.
* True Regime
* |nitial Regime

* Final Regime

Civil Engineering by Sandeep Jyani
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LACEY’S THEORY

1. True Regime Condition

* An artificially constructed channel having certain fixed
section and a certain fixed slope can behave in regime
only if following conditions are satisfied.

a)
b)

c)
d)

e)

Discharge is constant
Flow is uniform
Silt charge & silt grade is constant

Canal is flowing through an incoherent alluvium which is of
the same grade as that of alluvium transported.

In practice all these conditions can never be satisfied,
therefore an artificial channel can never be in True Regime.

Civil Engineering by Sandeep Jyani
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LACEY’S THEORY

2. Initial Regime Condition

* It is first stage of regime attained by a channel after it
Is in service.

* If a channel is excavated with smaller width and
flatter bed slope, then as the flow takes place in the
channel, bed slope of the channel is increased due to
deposition of silt on the bed to develop increased
flow velocity, hence the given discharge is allowed to
flow through the channel of smaller width and sides
of such channel are subjected to lateral restrain and
could have scoured if the bank soil would have been
in true alluvium.
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LACEY’S THEORY

2. Initial Regime Condition

* But in practice they may be grassed or may be of clayey
soil, therefore they may not get eroded.

* Hence such channels will appear to be in Regime.

* They have achieved only a working stability due to
rigidity of their banks, such channel are termed as
‘Channels in Initial Regime’.

* Lacey’s Theory is not applicable in initial Regime
condition
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LACEY’S THEORY

3. Final Regime Condition:

* It is the ultimate state of Regime attained by a channel when bed
slope, depth of flow & width are adjusted in order to obtain a stable
channel section. This condition is called as ‘Final Regime Condition’.

e Such a channel in which all the variables are equally free to vary has
the tendency to attain a semi elliptical section.

* When a channel is protected on the bed and sides with some kind of
protecting material, Channel section could not be scoured and there
is no possibility of change in longitudinal slope. These channel
sections are said to be in ‘permanent regime’
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DESIGN STEPS FOR LACEY’S THEORY

For a given discharge, Q mean particle size d;;in mm
* Determine silt factor, f=1.76vVd,,,,

. . R Qf_z_ n1/6
* Determine velocity v =~

* Determine Area A= e

v

* Assuming, side slope 1/2H:1v

* Determine Perimeter P = 4.75\/6 (Q in m3/sec)

 Determine Bed slope;

5/3
e § = > X /
3340 (Q1/6
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DRAWBACKS OF LACEY’S THEORY

1. Lacey said that a Regime channel has a semi
elliptical shape but same is not supported by his
equation.

2. Regime relations do not account for amount of
sediment transported by flowing water.

3. Characteristics of Regime channel are not
precisely defined.

Civil Engineering by Sandeep Jyani
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COMPARISON OF KENNEDY’S AND LACEY’S THEORY ﬁ

Trapezoidal channel Semi elliptical channel
Silt is kept in suspension due to Silt is kept in suspension, due to
eddies generated from bottom eddies generated both from side

slope & the bottom i.e, throughout
the perimeter.

Recommended Kutter’s equation for  Gave his own velocity equation.
finding velocity.

No equation for bed slope. Gave eq" to calculate bed slope
Trial & error procedure Direct procedure
Applicable for alluvial channel Applicable for alluvial channel as well

as for rivers.
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CANAL HEAD WORKS

 In order to divert water from the river into the canal, it is necessary
to construct certain works on structures across the river & at the
head of the off taking canal. These works are termed as ‘Canal Head
works (or) Head works’.

* Canal Headworks are classified into 2 types;
1. Storage Headworks

2. Diversion Headworks
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TYPES OF DIVERSION HEADWORKS

a) Temporary diversion Headwork:

* |t consists of a spur (or) bund constructed across the river
to raise the water level in the river and divert it into the
canal.

* These bunds are constructed almost every year after the
floods, because they may be damaged by the floods.

b) Permanent diversion Headwork:

* |t consist of a permanent structure such as weir (or)
barrage constructed across the river to raise the water
level in the river and divert it into the canal.

* In our country, most of the diversion head works for

important canal system are Permanent diversion
headwork.

Civil Engineering by Sandeep Jyani
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LOCATION OF CANAL HEADWORK

1. Rocky stage (or) Hilly stage:
* In this state, the river is in the hills.

* The bed slope and velocities are high in this stage.
* Not suitable for canal headworks.

2. Boulder stage:

From the rocky stage, the river passes on to the boulder stage.

Suitable for canal headworks.

Civil Engineering by Sandeep Jyani

In this stage, the bed slope and velocity are less than those in the rocky stage.
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LOCATION OF CANAL HEADWORK

3. Through stage or Alluvial stage:

* From Boulder stage, the river passes on to the alluvial plain created by itself.
* The bed slope & the velocity are small in this stage.

* Suitable for canal headworks.

4. Delta stage:

* From through stage, the river passes on to the delta stage as it approaches the
ocean.

* It drops down the sediment and gets divided into channels on either side of the
deposit resulting in the formation of a delta.

* Not suitable for canal headworks.

Civil Engineering by Sandeep Jyani
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COMPONENTS OF DIVERSION HEADWORK ™

1. Weir

* A weir is an obstruction constructed across
a river to rise its water level and divert the
water into the canal.

* Shutters are usually provided on the crest W WL
and only small part of the ponding of
water is carried out by shutters. S FLO0R :iONCRETE S

TALUS
* Weirs are usually aligned at right angles tc B0 2 a fatni bt g e Nl @
the direction of tlow of the river. cRAEL

* Weirs are classified into 3 types:

a) Masonry weir with vertical drop

b) Rockfill weir with sloping aprons

c) Concrete weir with a downstream slope

\—U/5 SHEET PLE ijzmao FATER
DIS SHEET PILE —~
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COMPONENTS OF DIVERSION HEADWORK

1. Weir

a) Masonry weir with vertical drop

* This type of weir is suitable for any type of foundation.

* This is an old type of weir for which floor design was usually based on Bligh’s theory

b) Rockfill weir with sloping aprons

* It consist of a masonry weir wall and dry packed boulders laid in the form of glacis

* Glacis gor).sloping aprons are on the upstream and downstream sides of the weir wall

with a few intervening corewalls.

* Itis the simplest type of construction.

POND LEVEL

K-SHUTTERS
‘ —~ROCK FILL

WEIR WALL

T T

CORE WALLS 102



COMPONENTS OF DIVERSION HEADWORK

1. Weir

c) Concrete weir with a downstream glacis

* This type of weir is of recent origin based in the design concepts of
Khosla’s theory for subsoil flow.

* This type of weir may be constructed on pervious foundations and
are commonly adopted these days.
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COMPONENTS OF DIVERSION HEADWORK

2. Barrage:

e Barrage is a structure similar to weir with the only difference that

crest is kept at a low level and the ponding of water is accomplished
mainly by means of gates.

* |t is also known as ‘River regulator’

* The difference between a barrage and weiris only qualitative. In the

former, gates provide the larger part of the ponding while in the latter
the crest carries outmost of the ponding.

e Afflux is the rise in the maximum flood level upstream of the weir
caused due to construction of the weir across the river.
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COMPONENTS OF DIVERSION HEADWORK

3. Undersluices / Scouring sluices:

* The undersluices are the openings provided in the weir wall with their
crest at a low level.

* These openings are fully controlled by gates.
* They are located on the same side as the off taking canal.

* The discharging capacity of the undersluices is provided as the maximum
of following.

. Two times the maximum discharge of the off taking canal
Il. Maximum — winter discharge
lll. 20% of the maximum flood discharge.

Civil Engineering by Sandeep Jyani
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COMPONENTS OF DIVERSION HEADWORK

4. Divide Wall:

* A divide wall is a long masonry (0or) concrete wall which is
constructed at right angles to the axis of the weir to separate the
undersluices from the rest of the weir (or) weir proper.

* The divide walls can be designed as cantilever retaining walls
subjected to silt resume and water pressure from the undersluice
side.

Civil Engineering by Sandeep Jyani
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COMPONENTS OF DIVERSION HEADWORK

5. Fish Ladder:

* A Fish ladder is generally provided to enable the fish ascend the head
waters of the river and thus reach their spawning grounds for breeding
or to follow their migratory habits in search of food.

* In our country generally, anadromous fish move from upstream to
downstream in the beginning of winter in search of warmth and return
upstream before monsoon for clearer water.

* Fish ladder is a device by which the flow energy can be dissipated in

such manner so as to provide smooth flow at sufficiently low velocity
around 5 m/sec.

* Various types of Fish ladders are;
* Pool type

» Steep channel type

* Fish lock.

Civil Engineering by Sandeep Jyani
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COMPONENTS OF DIVERSION HEADWORK

6. Canal Head Regulator:

* A canal head regular is a structure constructed at the head of a canal
taking off from the upstream of a weir (or) a barrage.

* |t consists of a number of spans separated by pies which support the
gates vided for regulation of flow into the canal.
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CANAL HEAD REGULATOR

» Breast Wall:

* Breast wall is a RCC wall provided from the pond level upto river HFL
(Highest Flood level) to avoid spilling of the water over the canal

regulator gates.

* Breast wall spans for the entire length of the regulator & will rest over
the piers of the regulator bays.

* Breast wall is subjected to vertical self weight and horizontal water
pressure acting against it from the upstream side.
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CANAL HEAD REGULATOR

» Weir or Barrage Regulation:

* The silt can be removed from the entering water by operating the
undersluices of the barrage or weir.

* The supplies entering the canal which takes off from the upstream of
a weir (or) a barrage can be regulated in the following two ways;

1) Still pond regulation

2) Semi open flow regulation
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CANAL HEAD REGULATOR

» Weir or Barrage Regulation:

* In this method of regulation, all the gates of the undersluices are kept
closed while the canal is running. Hence the undersluice pocket draws

only as much discharge as is required for the canal.
* This is very useful method to control the amount of silt entering the
canal.

* This method is possible only when the crest of the canal head
regulator is high above the upstream floor of the undersluices.
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CANAL HEAD REGULATOR

» Weir or Barrage Regulation:

2. Semi open flow regulation

* This method does not provide proper control on entry of silt into the
canal because turbulence created in the pocket tend to raise the
coarser material upwards and enter the canal.
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SILT CONTROL DEVICES

1. Silt excluder

* These devices are constructed on the river bed in front of the head
regulator.

* A minimum velocity of 2-3 m/sec must be maintained through the
tunnels to keep them free from silt deposit.

2. Silt extractors (o1 silt ejectors

* Silt extractors are those silt control devices which remove the silt
which has already entered the canal from the head.

* These devices are provided in the canal a little distance downstream
from the head regulator.
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FAILURE OF WEIRS ON PERMEABLE
FOUNDATION

1. Due to seepage (or) sub surface flow:
l. By piping (or) undermining:
» Remedies:

* Provide sufficient length of the impervious floor so that the path of
percolation is increased and exit gradient is reduced

* Provided piles at the upstream and the downstream ends of the
impervious floor

Il. By uplift pressure:
» Remedies
* Provide sufficient thickness of the impervious floor

* Provide pile at the upstream end of the impervious floor (up lift
pressure is reduced in the downstream side)
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FAILURE OF WEIRS ON PERMEABLE
FOUNDATION

Due to surface flow
I. By suction due to standing wave (or) Hydraulic jump:
» Remedies:

* Provide additional thickness of the impervious floor to counter balance
the suction pressure due to standing wave.

* Construct floor as monolithic concrete mass instead of in different layers
of masonry

Il. By scour onthe upstream & downstream of the weir:
» Remedies:

* Provide deep piles both at upstream & downstream ends of the
impervious floor. The piles are to be driven up to a depth much below the
calculated scour depth.

* Provide launching aprons of suitable length and thickness at upstream &
downstream ends of the impervious
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CROSS DRAINAGE WORKS

* A cross drainage work is a structure constructed for
carrying a canal across a natural drain (or) river
intercepting the canal so as to dispose the drainage
water without interrupting the continuous canal
supplies.

* These are unavoidable in any type of canal system.

* In order to minimize the no. of cross drainage works, the
alignment of canals should be generally along the
watershed so that we have less no. of natural drains.
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TYPES OF CROSS DRAINAGE WORKS

1. Cross drainage works carrying the canal over the natural drain
i. AQUEDUCT

* An Aqueduct is a hydraulic structure which carries a canal (through
a trough (or) a duct) across and above the drainage similar to a
bridge in which instead of road (or) a railway, a canal is carried
over a natural drain.

* In the case of an aqueduct, HFL (Highest flood level) of the drainage
should main lower than the level of the underside of the canal
trough.

* The canal water is taken across the drain in a trough supported on
piers

Civil Engineering by Sandeep Jyani
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TYPES OF CROSS DRAINAGE WORKS

1. Cross drainage works carrying the canal over the natural
drain

ii. SYPHON AQUEDUCT

* A syphon aqueduct is a cross drainage structure similar to an
aqueduct except that the stream bed is depressed locally
where it passes under the trough of the canal and the barrels
discharges the stream flow under pressure.

* A syphon aqueduct is constructed where the water surface
level of the train at high flood is higher than the canal bed.

Civil Engineering by Sandeep Jyani
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TYPES OF CROSS DRAINAGE WORKS

2. Cross drainage works carrying the natural drain over canal
i. SUPER PASSAGE

* A super passage is also similar to a bridge in which the natural drain
is carried over the canal.

* A super passage is reverse of an aqueduct.
ii. SYPHON

* A syphon is similar to a syphon aqueduct with the difference that in

the case of a syphon, the canal water is carried through the barrels-
under the drain.

* The barrels in this case also act as inverted syphons through which
the canal water flows under pressure.
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TYPES OF CROSS DRAINAGE WORKS

3. Cross drainage works admitting the drain water into the canal

* In this type of cross drainage works, the canal water and the
drain water are allowed to intermingle with each other.

* This may be achieved by the following two types of the Cross-
drainage works:

i. Level Crossing
ii. Inlet and Outlet

Civil Engineering by Sandeep Jyani
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TYPES OF CROSS DRAINAGE WORKS

3. Cr?ss drainage works admitting the drain water into the
cana

i. Level Crossing -

* A level crossing is a cross drainage work in which the
drainage and the canal meet each other at approximately
the same level.

* It consists of a regular with quick falling shutters across the
drain at its downstream junction with the canal.

* Such an arrangement is adopted when both the canal and
the drainage carry considerable discharge, the latter during
the high flood season when syphoning either the canal (or)
the stream proves to be extremely costly or else the head
loss thl’OUﬁh the syphon barrels is very high. Arrangement
is practically similar to that provided on a canal head work.

* In this arrangement, the perennial discharge is used
advantageously in order to increase the canal supplies.
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TYPES OF CROSS DRAINAGE WORKS

3. Cr?ss drainage works admitting the drain water into the
cana

ii. Inlet And Outlet -

* Aninlet is an open cut (or) a pipe which is provided in a
canal bank suitably Iprotected y pitching to pass the drain
water into the canal.

* This arrangement is provided only where the silt load of the
drainage is suitable.

* An inlet may be provided for a small drain coming across a
canal it the bed level of drain is slightly higher (or) lower
than the canal F.S.L

* It is not necessary that the no of inlets & outlets should be
the same.

* Inlet is a non-regulating structure

* QOutlet is another open cut in the canal bank with bed &
sides of the cut properly pitched.
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Que. 1 Irrigation canals are generally aligned along
a) Ridge line

b) Contour line

c) Valley line

d) Straight line



Que. 1 Irrigation canals are generally
aligned along

a) Ridge line

b) Contour line
c) Valley line
d) Straight line



Que. 2 In a canal syphon, the flow is
a) Under atmospheric pressure

b) Pipe flow

c) With critical velocity

d) Under negative pressure



Que. 2 In a canal syphon, the flow is
a) Under atmospheric pressure

b) Pipe flow

c) With critical velocity

d) Under negative pressure
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Que. 3 When a canal and a drainage approach each other at the same
level, the structure so provided is

a) An aqueduct
b) A syphon

c) A level crossing
d) Inlet and outlet



Que. 3 When a canal and a drainage approach each other at the same
level, the structure so provided is

a) An aqueduct

b) A syphon

c) A level crossing
d) Inlet and outlet




Que. 4 Pick up the incorrect statement:

a) In free flooding irrigation, water is admitted at one
corner of a field and is allowed to spread over the
entire area

b) In check method of irrigation, the field is divided into
smaller compartments and water is admitted to each in
turn

c) In furrow irrigation water is admitted between the rows
of plants in the field

d) None of these

A\
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In furrow irrigation water is admitted between the rows of plants
in the field

None of these




Que. 5 When a canal is carried over a natural
drainage, the structure provided, is known as

a) Syphon
b) Aqueduct
c) Super passage

d) Syphon aqueduct
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Que. 6 Pick up the correct statement from the following

a) In alevel crossing, a crest with its top at the canal F.S.L.

is provided across the drainage at its up-stream
junction with canal

b) In alevel crossing a regulator is provided across the
drainage at its down-stream

c) In alevel crossing, a cross regulator is provided on the
canal below the crossing

d) All of the above
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Que. 7 The main function of a diversion head works of a
canal from ariver, is

a) To remove silt

b) To control floods

c) To store water

d) To raise water level
e) All of the above
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Que. 8 When a canal flowing under pressure is carried below a
natural drainage such that its F.S.L. does not touch the underside of
the supporting structure, the structure so provided, is called

a) Syphon
b) Aqueduct
c) Super passage

d) Syphon aqueduct



Que. 8 When a canal flowing under pressure is carried below a
natural drainage such that its F.S.L. does not touch the underside of
the supporting structure, the structure so provided, is called

a) Syphon
b) Aqueduct
c) Super passage

d) Syphon aqueduct



Que. 9 The crest level of a canal diversion head work, depends upon
a) F.S.L. of the canal

b) discharge perimeters

c) Pond level

d) All of these

A\



Que. 9 The crest level of a canal diversion head work, depends upon
a) F.S.L. of the canal

b) discharge perimeters

c) Pond level

d) All of these




Que. 10 Pick up the correct statement from the following

a)
b)
c)
d)

e)

Duty of canal water is defined as the total area irrigated by the
discharge averaging one unit during the base period of the duty.

Duty of canal water is usually calculated at the head discharge of a
channel

Duty of canal water at the head of a channel and at the outlet of a
distributary, differ considerably due to progressive losses of water

Duty of canal water at the outlet of a distributary, is generally
known as outlet factor or outlet discharge factor

All of these
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Duty of canal water is usually calculated at the head discharge of a
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Duty of canal water at the head of a channel and at the outlet of a
distributary, differ considerably due to progressive losses of water

Duty of canal water at the outlet of a distributary, is generally
known as outlet factor or outlet discharge factor

All of these




Que. 11 The consumptive use of water for a crop

a) is measured as the volume of water per unit area

b) is measured as depth of water on irrigated area

c) may be supplied partly by precipitation and partly by irrigation
d) All of the above
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c) may be supplied partly by precipitation and partly by irrigation
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Que. 12 The structure constructed to allow drainage water to flow
under pressure through an inverted syphon below a canal, is called

a) Syphon
b) Aqueduct
c) Super passage

d) Syphon aqueduct



Que. 12 The structure constructed to allow drainage water to flow
under pressure through an inverted syphon below a canal, is called

a) Syphon
b) Aqueduct
c) Super passage

d) Syphon aqueduct




Que. 13 For a unique design of a channel by Kennedy's theory
a) its breadth must only be known

b) its depth must only be known

c) its breadth and depth ratio must only be known

d) all the above



Que. 13 For a unique design of a channel by Kennedy's theory
a) its breadth must only be known

b) its depth must only be known

c) its breadth and depth ratio must only be known

d) all the above
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Que. 14 For a standing crop, the consumptive use of water is equal to
the depth of water

a) transpired by the crop
b) evaporated by the crop
c) transpired and evaporated by the crop

d) used by the crop in transpiration, evaporation and also the
quantity of water evaporated from adjacent soil



Que. 14 For a standing crop, the consumptive use of water is equal to
the depth of water

a) transpired by the crop
b) evaporated by the crop
c) transpired and evaporated by the crop

d) used by the crop in transpiration, evaporation and also the
quantity of water evaporated from adjacent soil

AN



Que. 15 Regime conditions in a channel may occur if
a) discharge is constant

b) channel flows uniformly in incoherent alluvium as that
transported in suspension

c) silt grade and silt charge are constant
d) all of the above
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Que. 16 Lacey's regime condition is obtained if

a)
b)
c)
d)

silt grade in the channel is variable
discharge in the channel is variable
silt charge in the channel is variable

channel flows in unlimited, incoherent alluvium of the same
character as that transported material
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channel flows in unlimited, ‘incoherent alluvium of the same
character as that transported material
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Que. 17 For standing crops in undulating sandy fields, the best
method of irrigation, is

a) sprinkler irrigation
b) free flooding
c) check method

d) furrow method
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Que. 18 According to Lacey, in regime conditions

a)
b)

c)
d)

silt is kept in suspension by vertical components of eddies

entire cross-section of the channel is generated at all points by the
forces normal to the wetted perimeter

Bothaandb

Neither a norb



Que. 18 According to Lacey, in regime conditions

a)
b)

c)
d)

silt is kept in suspension by vertical components of eddies

entire cross-section of the channel is generated at all points by the
forces normal to the wetted perimeter

Bothaandb

Neither a norb



Thank You !

&
Comment

B Subscribe @

Civil Engineering by Sandeep Jyani

159

AN



Z - Watch Videos
* Practise Quizzes

e & Laws of Motion (Part-5)

« Performance Analysis

| GETITON
| P Google Play

Forc
surtsm 02061 e |

o)

<
& Chemistry (Imp 30 Questions) ‘
OJ0. [ coe roreocs I

I India Test-2

0] e |

)..

Al
. D

- Direction Test

e
¥ o oy
T

Available on the
' App Store

c'.'

WWW. W|f|study com



