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crost soetiosl coos of enned

ansoluve surfoco roughness

integration constvants

bed width of canal

factor defining the maximum bendin’
moment in the lining depending on
the rclavive rigidity of lining and
foundation

decpth of water in the canal

dlodulus of clasticity of soil

Modulus of c¢lasticity of concreto

maximum allowable tonsile stress
for concrete

moment of inertia
water surface slopo
paramncters depending on conal dicenizions
lenath of boam
gydraulic meon conth
oending momont
cefficicvnt of ruzosity
Soll renction
shcaring force

the load over the lining
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Mocdulus of relative rigidity of lining
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ratio bctween bed width to water depbh
of canal

(]

g

3

[~
LM

snecific weight of watcer

-
A

thickness of bouncdary laycr

._i
=

thickncss of lining

i M 4
o

cocfficicent of friction betwecen concrceto
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A5 woll wnowrn 211 over the worid, ncarly one-
third of the zvailavle water for irrigation is lost
by evaporation and scepage during its conveyance in
open irrigation systcms. Another onc—third is lost
by the subsurfacec drainage sysicm during field sur-

face irrigation, i.c. only about one—third of the

available water is used im actual irrigation.

Since the process of water storage is too
costly, we have to cnsure the optimum water usé for
irrigation to incrcasc the reclaimed areas as nuch
as possible. TFor this purposc, we have to ninimize
the losses from canals so as to get the optimum water

usc.

Concrcte lining is one of the most widely uscd
types for canal lining. In geoneral, tne ocxisting
mcthods for the design of thickness of lining arc very
poor. The total cost of comstruction is tightly lin-
ked to the lining thickness cspecinlly for canals with
vig discharges. The use of the theory of beams and
slabs on clastic foundations may lcad to convenient
recsults for the choice of lining thickness. This work

is an attempt in this direction.
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This work is carried to give some answers to

i~

help in finding a solution for this protlen.



SEEPAGE LOSSES FROM IRRIGATION CAFALS

1. DProctical Examples of occepage Losocy @

In Egypt, bcforc the construction of the High
Danm, a btig amount of eilt which weas carried by thc
water of thc River Nile deposited on the ked and sides
of canals, thus dcereasing considerably the amount of

secpage water.

In Lower Egypt, normal secpage loss in transit
from the canal hcad to the ficld was estimated to be

about 8%.
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s said to vary between 5%

and 15%, with @ mean of 10% of the supply a2t the hcad,

’

accordi

[

1g to the nature of soil and length of canal.
During the critical summer months, normally between
the 1lst of Loy cnd 10ta cf August, the main canals of
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Uppcr and Lower Lgrpyt as o whole, drow on averass dis-
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seerg;ne are eotinoaved to amourt to akout 1.7 willilera
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m . The cerornity cf this sceyprse loss in the eritical
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monthe ccould ke well cpprecicted in view of the fact

thot it repuwesc

N
Asvian Reserveoir.
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water flowing through these canals i1s almost clear

water.
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In India,

(1875) to mcasure the transit losscs in canals and

districutarics.

to 19.15% of the s

an

canals, and Ifrom

were rcported on

The UT.3. burcau of Reclamation rcports
in Ten.Ae with beticr mancgcment of irrisatior
tion cyrysitems, 2t least 2% of the wator supplic
Loot through scepazc.

L0 UededeRey, actunl obscrvation of cocye
has bhoen hascd on the first ctage of Kara-Kum U
which has a total leugth of about 400 km. ror
cver %0C tu., the conal runs through

in

the head

3 n
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distrivutaric

ncerly 16 years.
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attempts were madc in early aays
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jasscr Lake up stream the dam and the

Losscs of water varying from 13.1%

liorecover, most of the new canals pass through

nmain and branch

ninorc

Dari-Doab Canal, which has
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charge ot the hecd (hy volume ), whilc during sSome

monthe the lesses reachced even 60% of the discharge.

In Cyprus Island, seepage losses arc computed
for an unlincd ceanal in terms of the pcrccatage of
the cntirc watcr that canters the canal for a whole
irrigation season, in the reach of the canal from
its source to the point of water application in the
field. Thc amouns of scepagc was estimated from 20%

to 45% depending on the nature of soil.
/! 1S

In Grecce, where mest of the canals arce ordi-
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agc lossc
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nary unlined carthen chanunels, the

3

re rovortcd to te of tho order of 40 to 50% of the
< /

o

initial aischargc.

In France, on the canal of Donzicre liondragon
(bed width 85 meters, side slope 3:1, depth of watcr
10 meters znd length 17 km.) which passcs through

nighly permeatle soil, when water was relcooed into
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Prance plain on the

©

Ovcervations in the Alsac
0ld cenal of Mardt (25 km. main canal and 20 km. sccond-
ary canals) constructed between 1890 and 1912, showed
that the cnnal irrigated only 748 hectarces against 5000
hectarcs provided for bty the project, tocausc of the

hcavy infiltration losscs,

It has to ke romenmtered that scepage does not only causc

solls and crops with serious c¢f “Cet on itne naticonal in-

of the country.
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caye and Liln dilrerent materiale.

2. Field measurcments for cvaoluation of
scepage lossco o

To cvaluatc the water saved by lining, information

muast be aveileskhle on the losscs hefore and after lining.

1

Ther. arc thrce methods for determining scepagc logsses.,
pag

2.1, Inflow and outflow mcthod, using various

mezsuring devices to detcrmine the cuantity of water L£low

ing in and out of & scleeted scetion of canal.

©2.2. Tappoor or ponding method, in whaich a
sclectea conal sccetion 15 scgregated by dykes at cach end
Scecpasc lossls are rost cccuratcely dctermined by measurin
the inilow reguircd TO rointoin the water level in the
ponded woctlor av a [iVen level. Ficld expcricnce has
indicatce toot tthe ponding method io nost occurate and

depundal ] i
} u—a‘w;lﬂ, R

2.%, Perncometere, which conscist of o pilpe
placed upright in o cenal, suck that the ¢nG is firaly

ombedded in the subgrade. The ripc is then rilled ith
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to a special device preescd

an inverted pan or dish.

ae for ecstimation
3

o
a

are nmade from cmpirical egua-

or obscrvations from cxisting

tions whcn

possitle.

Some typical formulac used

ar. given in thc following scc-

countrice
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