1 PART - A

. Perennial Irrigation } In perennial system of irrigation
constant and continuous water supply is ensured to the
crops as per crop requirements throughout the crop
period. In this system water is supplied through storage
canal head-works and canal distribution system] iz DekenbOn=3 LN

2 Base Period : Base period for a crop refers to the entire

Period of cultivation from the time when the irrigation
Water is first applied for the preparation of the ground —s Defasior —> &
to its last watering before harvesting. ‘

3. @erc{,;aﬁon : When a column of water is standing
against the face ot any irrigation structure and if the
structure happens to Bigzone constructed on permeable
foundations the wafter starts moving under the

foundations with certainsamount of pressure. This —> Defuhn —> 2
movement of water is called.as ‘Percolation’)
+ Non-Rigid dams
(i) Rockfill dams S For-oll S =8 R
(ii) Rock and earth fill dams For g 2 = Ve

(ili) Earth dams

5~ BERMS :

A berm is a horizontal spacing given in betweén cutting

and embankment or in between two embankmeats or in Def —> 1
between two cuttings. =
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3- (a) Weir with a free overfall : In this condition the
water level on the upstream side of the weir is

above the weir crest and water freely flowing over 4 ywadit
the crest a@e downstream water level is below ——— =
the crest of %ir.
v 4
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(a) Weir with 5 Free Overfall \_/L

(b) Weir under floatation : The water levelg th(;:

upstream side of the weir is above the cre@\d
the water level on the downstream side is

touching the crest. Under this discharge conditig s e + 1 meld,
the weir is said to be under floatation,
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{b) Weir Under Floatation



4(a) Uplift : When the percolating water exerts excessive
upward pressure and when the apron is not sufficiently
strong it may fail due to rupture. The uplift pressure is
not important for the upstream apron as it is subjected
to downward weight of stored water which_is sufficient
to neutralise the effect of uplift pressure.@'he upward ool
pressure exerted by the Percolating water is called ‘upiift’) e M0 '

(b)Creep length : The water which Percolates into the
foundation creeps through the joint between the profil¢
of the base of the weir and the subsoil. The total length

covered by Percolating water till it emerges out at the A ymonds -
downstream end is;called as ‘Creep length’) iG]

(<) ScourﬁScour hasd.had effect on any irrigation work.
Since a weir is constfuzted on a permeable foundation
it has to give scope {0r/the percolating water to flow
under it’s foundations alséif proper length of creep and
the relevant protective worksre not provided under the
weir floor the water percolatind may try to re-appear at
any point. Since this Percdlatihg water has certain
amount of pressure it’s re-appeardnce may cause SCOUTD G aMn

6. LOW AND HIGHDAMS :

A low dam is designed on the basis of*theetheoritical
profile. The resultant of the two main”fasles (water
pressure and self weight of the dam) always wasses .
through the middle third of each horizontal join/in the il

dam section. In this type allowable stresses on the > 2, malts
masonry are not exceeded.

A High dam is not as simple structure as a low dai
Here allowable stresses on masonry are always
exceeded. As aresult the resyltant of the two main forces
passes out of the middle third of some horizontal joint
in the section. The dam section, is therefore given some
extra slope o0 the upstream gjqe or downstream side a$

e requiren:l?nts-' Thus the section is modified f0
achieve stabnlltyJ
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6- Siphon Spillway : This consists of a siphon pipe AIR VENT
with one end of it on the upstream side in contact L SLEETeRETET
with the reservoir and the other end passes flow
on the down stream side. The crest of the spillway
is fixed at full reservoir levels and an air opening 2 e} Lt
is provided. At this level inlet is provided with a
screen from where water enters into the pipe to
prevent the entry of any floating matter.

PEAK OF SIPHON




ande .
As the water level in the reservoir rises above FRL the — = %:flannkm —> Smais

air vent gets submerged. The moment the air enclosed
passes out through the downstream side vacuum is
created as a result of which more water will be sucked
into the pipe. The siphon starts working like this and it
will stop functioning only if the water level comes upto
FRL. The rate of discharge in this case will be more
and the quicker since the head under which it functions
is more when compared to an open spillway.

{b) Canal In@tﬁng

(d) Canal in Partial Cutting
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(@) Irrigation has it’s own beneflts aﬂd:d::a:m:tm:ks A‘-FPEﬁg
the advantages thefelle

1. It gives good returns in the form of irrigation
charges realised from cultivators.

2. It prevents famines and improves the general
conditions of the country.

3. New irrigation works are taken up at the time of
famines to provide employment to people.
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When irrigation facilities are available, valuable crops
like, sugarcane, cotton, paddy etc., can be grown.

Projects which are of multipurpose in nature can
provide hydro-electric power.

Irrigation canals provide navigation facilities also .

where possible.
In some cases irrigation canals provide water supply
for towns, villages that are there on the banks.

Irrigation helps in growing ornamental timber and
fruit growing trees.

e following factors affect the “run - off” i.e., either

increase or decre#ss the rate of run-off.

1. Pattern of rainfall

- N U A W N

- Character of catchfifesit surface

Topography.

- Shape and size of catchmefii areg
- Vegetation in the catchmenf area.
- Geological features of the aree(

- Meteorological conditions.

Pattern of Rainfall : If the inténsity of rainfa]|

s more the run-off will be more. [f t+¢ durati

rainfall is short it will not produce afy nlﬂon Off
bt?cause the quantity of water fallen on {h' o '; -Odf
will be just sufficient for absorption into “..‘u; :onil

Run-off will be m i i
ore, if the rain falls il
area of the catchment. iz, i

Chfaracter of Catchment Surface : If the
surtace of the catchment jg rocky or compactive

the rain falline
g on such a catch "
converted into more run- ment will be

losses. On the contrary
or loose, there will be
off will be less.

c_>ff because of less seepage
if the catchment is sandy
more seepage and the run-

hy : :
:‘?lt);egzzﬁnz‘ F\;rn off depends on the topography
Y also. If the area has a steep slope
the rate of liIOW-off will be fast and more and if the
area comprises of more depressions or has a flatter
slope more water will pe intercepted resulting in
less ru]‘l-Off.

Shape and Size of Catchment Area : If the
size of the catchment area s large it will give more
run-off and vice-versa, As regards the shape a
catchment may be fern shaped or fan shaped as
Alamrn N the Flg
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The amount of run-off in case of a fan shaped catchment
will be more as the area is more. In case of a fern shaped
catchment the run-off will be less. Since the area of the fan
shaped catchment is more the rainfall may not be uniformly
distributed but in a fern shaped catchment water will take
less time to join some natural stream or river.

WATER SHED

Fern shaped Fan shaped
& g1.3

5. Vegetation in thg_Catchment Area : If the ﬂrua & wrlt deniptron:
catchment area has astegetation cover over a
greater extent it will redure seepage losses thus “/q_x 6= Amaks.
increasing the rate of run.ait.

6. Geological Features of {ne-Area : Run - off
depends on geological features ofthe area also. If
the area is hard the run-off wiil_be increased
whereas if the area has more fissures/cracks, flanks
etc., the ground losses will get ificreased thus
reducing run-off.

7. Meterological Condition : Run-off alse depends
on annual temperature prevailing on the/area.
Run-off will be more if the ground is in 2 saturated
condition. If the temperature is high run-off (wikl
be less because loss due to infilteration will e

_more,

W.
(«) Gauge Well :

Gauges fixed in open areas and kept exposed, water
level cannot be read with accuracy as the wash of
currents against the gauge piller affect the water levels
due to waves and surgings which cause constant
variation in depths. A gauge well is a well sunk on the %
margin of the river and provided with a gauge to show k.;,
the level of water inside the gauge well.
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(v Symon‘s_ Rain Gauge :

It consists of a funnel and a cylindrical zinc bottle mainly.
The diameter of the bottle and the top diameter of the
funnel is 127 mm.
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Fig. 1.4 Symon’s Rain Grugh

The funnel is fitted in the bottle neck. Both are then placed
in a metal casing with suitable packiiigs#/The base of the
metal casing is enlarged to 210 mm. The.<apacity of the
bottle is such, as to measure the rainfall th4t.is likely to
occure in 24 hours time. The gauge is provided.with one
graduated jar which measures the water in mm. Tixe smallest
division on the jar is 0.2 mm. At the site where therain fall
is to be measured a concrete block of cubical shapet 50
cms size is constructed. The casing is fixed in the block
permanently in such a way that the top of the casing is
about 30 cms above the natural surface level. While fixing
the gauge precaution is to be taken to perfectly level the
top of the funnel. ' '

The rain gauge is adjusted every day for measurement of
rainfall and the rainfall is measured every day at
8-30 A.M. In case of heavy rainfall it is measured for more
times and is recorded as the total rainfall of that day.

4
duseripHon @ - warly




\.(a)

When a canal is to take-off from a river it is essential 10
see which reach of the river is suitable for the purpoie
The hilly reach is not suitable for locating the head works. |
Head works may be located in a sub- rvountamous
stage. Points which favour the construction of head
works. '

1. The material required for constructlon are locally
available.

‘2. The section of river should be narrow to reduce

the magnitdde of head works and river trammg
works.

3. The site Shmﬂd Give facilities for economical and
safe disposal of (ater

4. The disposition of-ife material required for the

work should be con@enient and communications Am(j Lt
to the site good.

6X | = Ewan
Percolation losses in the regief should not be excessive,

Demand for water should bé safficiently large.

No. of cross drainage should Be/less.

0w N o O

Economical line of canal should-6e available.

.é")COMPONENT PARTS OF A DIVERSION WORKs -

1. A weir or an anicut

duot i phrens gfﬂﬂ’b’- v Evnanisy .
2. Divide wall

Shatel, L 3 maly,

3. Under sluices or scouring sluices | : D younlyy
4. Fish ladder S ’

5. Head regulator

6. Silt exclusion device

1. A weir or an anicut : It is a barrier constructed
across the river. It is of a small height and raises
the water level locally against it’s face. Thus the
diversion of water from the river to the canal takes
place. Weir is aligned at right angles to the



(a)

(b)

(c)

(d)

direction of flow in the river. The weirs are also
called as anicuts in some parts of the country.
Weirs are classified in different ways. Classification
according to functions served. |

Storage Weirs : They are constructed purely for
storing water and are called as low dams.

Pick-up Weirs : In non-alluvial soils the tank water
is discharged in the river through supply sluices. The
released water is picked up by constructing weirs
across the rivérswhere canals take-off. |

Diversion or ir‘tike Weirs : They are constructed
as a part of Head #orks. They raise the water level
by obstructing the river flow and the water is diverted

into the canal.

Waste Weirs : They are Gefierally used as spillways
for tanks. They are constructzd<n the periphery of a
reservoir basin. During floadswiiegn the water level
in the tank rises above FRL wasie weir comes into
operation. Thus all excess water is diskesed off safely.
This type of weirs are also called Surplds Weirs.
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(@ Simple Weir : A barrier is required to be
constructed across the river to raise the level of
water on the U/S side. If major part of the entire
amount of water is stored by a raised crest and a
neglible part of water is stored by shutters then
the barrier constructed across the river flow at right
angles to it is called as a simple weir. In this case
if shutters are provided they are movable and must
be strong enough to resist the water pressure.
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- (b) Barrage : If storagercehwater is done by gates and

a smaller portion or
by raised crest then barrier is known as
dy wall of a barrage
will be very short and almo :

water-is possible only by sh
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(i) Weir without shutters

(k) COMPONENT PARTS OF WIRE -

/ The component parts of a weir are :

(a)
(b)

Body of the weir
Upstream apron


































