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The concrete and bricks when used [or watercourse lining are not completely
impervious and some secpage losscs are likely Lo occur. Provision of some imperme-
able layer like polyethylene sheet beneath sume protective cover can guarantee
complete check to the seepage losses for many years at a relatively very low initial
investment. Trapezoidal watercourse with 7.6 cm thick layer of bricks as a protective
cover laid over the plastic lilm was 54% cheaper and gave complete seepage control
as compared to the conventional lining (doublc brick lining in a rectangular design).

INTRODUCTION

Losses of irrigation water in con-
veyance from mogha to the ficld outlets av-
erage about 47% (Lowdermilk ef al, 1978).
Earthen improvement has been found Lo re-
duce the delivery losses by about 50%, in-
creasing thereby the delivery efficiency from
50 to 75% (Reuse ef al, 1975) but this 15
only short lived.

Lining is a long term effective method
of controlling seepage losses from the wa-
tercourse but the cost of conventional lining
technique is so high that this cannot be rec-
ommended for a massive lining programme
in the county. There is thus a strong need to
develop alternate low cost lining techniques
those can effectively control seepage losscs
from the watercourses.

The plastic film had failed when used
as an cxposed lining, However, it has proved
elfective and durable as buried lining as long
as the proteciive cover remains imdact
(Anonymous, 1978). In India, the polyethy-
lene film, when used for lining camals, with
tiles as a protective cover has been found
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relatively cheap, durable and highly imper-
meable fulfilling all the requirements of a
good lining (Anonymous, 1979).

Polycthylene film 0.2 mm thick was
also used for lining a number of water-
courses located in all the districts of Punjab
during 1972-73 in rectangular design with
11.2 cm thick brick masonry protective cov-
ers. The secpage losses were observed 1O be
cut off by about 9% (Anonymous, 1978a).
Rescarch  was  also  conducied on
polyethylene lining on trapezoidal water-
courses at Niaz Beg Field Rescarch Station,
Lahore and found its performance efficiency
satisfactory (Anonymous, 1978b). However,
performance elficiency of lining decrcased
mainly due to mishandling of buried
membrane by the cultivators during silt
clcarance. Experience on the country’s
watercourse system indicates that simple soil
cover would not protect the film against the
attack of rodent.

Experimental lining of trapezoidal wa-
tercourses with polyethylene film was tried
at the University of Agriculture, Faisalabad,
providing 7.6 c¢m thick layer of brick as a



protective cover laid over the film. The re-
sulis of this cxperiment revealed that plastic
film liner with a rigid proteclive cover was

found to be very cheap and one of the most -

clfective materials for reducing secpage
losses to almost negligible quantily (rom
earthen cannels. The considerable saving in
cost has been achieved.

MATERIALS AND METHODS

Experimental lining of trapczoidal wa-
tercourses with polycthylene has been tricd
out at the University of Agriculture, Faisal-
abad, providing 7.6 em thick laycr of bricks
as a protective cover laid aver the film em-
ploying the following techniques:

1. 7.6 cm thick brick masonry cover in
1:8 ccment mortar both on bed
and sides.

2. 7.6 cm brick pitching grouted with
1:8 cement mortar both on bed
and sides.,

3. 7.6 em thick simple brick pitching on
sides and grouted bed only with
1:8 ccment mortar.

4, 7.6 cm thick simple brick pitching on
sides with 30 cm thick carth cover
on bed.

Seepage losses were measured by
ponding method (Kemper, 1983).

RESULTS AND DISCUSSION

The results of this experiment revealed
that plastic film Jiner with a rigid protective
cover was found to be very cheap and one of
the most cflcctive materials for reducing
seepage losses. The cost analysis of this type
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of lining system showed considerable savings
in cost (Table 1) when compared with con-
ventional practice of lining rectangular wa-
tercourses having 22.5 cm thick brick ma-
sonry walls in 1:8 cement mortar. The brick
lining of 7.6 em thick having a plastic film
underncath and plastered properly was 54%
cheaper as compared to conventional lining
technique (Table 2),

The performance of polyethylene lined
watercourse sections was cvaluated over the
last 10 years and has been found to be quite
eflective in controlling seepage. The ficld
trials conducted in India have also con-
firmed the cffective age of the flm to be
over 20 years. A life of about 50 years was
confined through (ests at IPRL, Amritsar,
India {Anonymous, 1979).

It is not out of place to mention here
that in the beginning of the above men-
tioned experiment, 30 cm thick soil cover
was also provided on one section. But just
after lining, slipping of soil from the sides on
the lines secclion occurred as the waler
flowed through it. The slipped soil was then
put back and compacted, but it again did not
attain a stable position, It was attributed to
(i) increased velocity of flow, (ii) stcep side
slope of 1:1 and (iii) sandy naturc of soil
texture..

Experience of lining with polycthylene
in other countries indicates that homoge-
ncous well compacted earth linings of dif-
ferent thickness can be used as a protective
cover in most of the stable reaches of a wa-
ter channel provided the soil is impervious,
non-crodible and does not crack or disinte-
grate under wetting/drying/weathering uc-
tion and the side slopes of channel are Hat-
ter than angle or repose in such sod mixes.



The other salicnt recommendations in
the use of plaslic lining are that (i) the sub-
grade should be compacted 0 minimum
bulk density of 1:8 g/cm3 and (ii) if carth
cover 15 to be provided the side slope of 2:1
is considered satisfactory. However, as al-
ready mentioned the main disadvantage of
this type of lining is the need for lrequent
maintenance of watcrcourse section which
remains earthen even .when  substantial
amount has been spent for lining.
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permeabilily can be ensured by incorporat-
ing polycthylene film below 5 em thick con-
crete or 7.6 em thick brick lining at an addi-
tional cost of Rs. 18.0 per square meter, The
scepage losses in this study were found al-
mosl zero with the provision of polyethylenc
sheet. The cost of polyethylene lining can
further be reduced by another 15% by pro-
viding simple brick pitching on sides and bed
grouting with 1:8 cement mortar as a pro-
tective cover.,

Table I.  Comparative cost of lining trapezoidal watercourses with polyethylene film
employing different protective covers
L Cost i
S Mo, Froteebiveregver @ —==0z0z0209090Z 0@ SCSSRSSSSNIIITIORSITARTSISARND
Rs./ Rs./
lincar square
meler mefer
1. 7.7 ¢m thick brick masonry cover
in 1:8 cement mortar both on bed 78.84 54.30
and sides.
2. 7.6 em thick brick pitching
grouted wilh 1:8 ccment mortar 67.46 46.25
both on bed and sides.
3. 7.6 cm thick simple brick pitching
on sides and grouted bed with 1:8 53.83 36.32
cement mortar.,
4, 7.6 cm thick simple brick pitching
on sides with 30 cm thick earth 44,00 31.82
cover on bed,
*  Cost of 100 microns polyethylene ilm = Rs. 3.50 per sq. mcter.
Cost of carth work involved = Rs. 8.60 per cu. meter.
Price Index 1982-83.
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