
Pak. J. Agri. sa; Vol. 29, No.3, 1992

WATERCOURSE LINING WITH RCC SLABS
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Specially designed RCC slabs were fabricated and tested to line the water-
courses in a trapezoidal shape.The RCC watercourse sections were found to be about
30% less expensive as compared to the watercourse section lined with brick masonry
in rectangular shape using 23 cm thick wall. RCC watercourse lining technique is
more preferable at places where good quality bricks are not available and are to be
transported from long distances.

INTRODUCTION

Evaluation of the existing watercourse
conveyance losses has shown that about 40%
of the water diverted into the system is lost
before reaching the farm gate (Lowdermilk
et al., 1978). Reuse et 01. (1975) established
that of the different watercourse improve-
ment techniques, earthen improvement re-
duces the delivery losses by about 50%.
However, the said reduction is only short-
lived as the improved watercourse start
leaking as before due to lack of maintenance
and repair of control structures. Brick ma-
sonary watercourse lining technique in a
rectangular design (23 ern thick walls)
mostly used for lining the watercourse sec-
tions under the OFWM projects is highly
cost intensive. As such only 15% length of
watercourse in fresh groundwater and 30%
length in saline groundwater are lined
(Anonymous, 1985).

In view of the rising cost of construc-
tion materials and increased pressure of
farmers to increase the length of lining,
there was a great need to develop alternate
low cost lining techniques that could be used
to line longer lengths of watercourses, con-
trolling seepage losses from the water-
courses effectively at the same time. Studies
were initiated for testing specially designed

RCC slabs for lining watercourses. The
RCC slabs were designed and fabricated at
the campus and used for lining watercourses
on the university watercourses as well as
farmer's watercourses to evaluate their
performance with regard to their cost effec-
tiveness to control seepage losses and con-
venience of installing these RCC water-
course sections. These results were com-
pared with those of masonry watercourse
lining technique to make final recommen-
dations.

MATERIALS AND METHODS

Structural design and cross section: RCC
slabs each one meter long both for the bed
as well as for sides were designed keeping in
view the earth pressure of backfill. The side
slabs were fabricated in two sizes, 52 cm and
62 cm wide. Thickness of the slabs was 5 cm.
Ribs were provided longitudinally and trans-
versely at every 10 em to reduce the weight
of the slabs.

These precast slabs were assembled to
prepare 1 m long watercourse section. In
each case the section formed had 30 em
wide bottom. However, the total depth and
width of the section was 60 em and 61 em
respectively in case of bigger slabs. While
these were 50 em and 58.5 ern in case of
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small side slabs. However, depending upon
the available flow rate and slope, the
required size of the side slabs can be se-
lected.

The bed slab had two builtin V-shaped
grooves, on each at the outer edge. The
lower wedge shaped end of the side slab fit-
ted in this groove. On each side of the side
slab a groove was also provided, so that
when two side slabs were assembled a cir-
cular slot was formed in which concrete was
poured which held the two slabs tightly (Fig.
1). The bed slab had a male and female end
which facilitates the joining of the bed slabs
by placing a thin layer of cement-sand mor-
tar. These slabs were fabricated with the
help of metallic moulds using 1:2:4 concrete
mix and the calculated quantity of rein-
forcement in accordance with earth pressure
of backfill (Table 1).
Method of installation: The old watercourse
was demolished and the bed was compacted
to the designed grade. The bed slabs were
placed on the bed and aligned using a ma-
son's thread. For this purpose, a mark was
provided in the centre of bed slab at both
ends which should coincide with the thread
stretched in the centre of watercourse bed.
During laying the bed slabs it was ascer-
tained that these were level longitudinally
and transversely. This was accomplished
with the help of a spirit level. After the bed
slabs were aligned, thin layer of cement -sand
mortar was provided as a joint in the space
between two slabs.

The side slabs were fixed in such a way
that the centre of each side should come at
the joint of the two bed slabs thus providing
an added strength to the lining. To begin
with, two slabs one at the beginning and the
other at the other end of the section, were
fixed, A thread was stretched between these
two slabs to maintain the proper alignment
during fixing the rest of the side slabs of one
side. This method was used to fIX the slabs
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on the other side also. Concrete was poured
in the circular slots formed between two side
slabs. After this, earth was backfilled to pro-
vide a pad along the lined section.

RESULTS AND DISCUSSION

Since the length of each slab is 1 m,
therefore, three slabs (one bed and two side
slabs) are required to line one meter long
watercourse section. The cost per meter has
been worked out to be Rs. 125.00. The de-
tails regarding cost elements needed for
fabrication are presented in Table 2.

As regards labour and material costs
for installation of these slabs, it has been
studied to be about 10-15 Rs. m-I. It means
that the total cost of RCC slab lining comes
to Rs. 135.00-140.00per linear meter which
is about 30% less expansive as compared to
conventional lining technique (costing Rs.
165 and Rs. 28) for material and labour
respectively per linear meter (Khan, 1988).

Fig. 1. ACC slabs watercourse section.
1. V-shaped groove of the bed slab.
2. Wedge shaped end of the side slab.
3. Side groove of the side slab.
4. Male end of the bed slab.
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Table 2.
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Material and labour cost for fabricating RCC slabs (one bed, two side slabs) to
line one meter long watercourse section

Material Quantity Rate Cost*
Cement 0.6 bags Rs.86/bag Rs.52.00
Sand 1.5 cu. ft. Rs. 1.5/ cu. ft. Rs.2.25
Crush 3.0 cu. ft. Rs. 4.00/cu. ft. Rs.12.00
Iron-bar 4.0 kg Rs.9.00/kg Rs.36.00
Labour 6 man-hours Rs.3.75/ma-hr. Rs.23.00

Total Rs.l25.00

"Price index for the year 1989-90.

Collection of hydraulic data on the lined
watercourse sections: The performance of
the lined watercourse sections located at
different places was monitored immediately
after construction and then at interval of six
months for three years. Data on seepage
loss rates and Manning's roughness coeffi-
cient were collected.

Seepage losses were calculated ac-
cording to Kemper (1983) ponding method.
In case of brick masonry watercourse lining
in trapezoidal design located at the Univer-
sity of Agriculture, Faisalabad as well as at
the Postgraduate Agriculture Research Sta-
tion (PARS), the seepage loss was found to
be 0.38 litre per square foot per hour after
six months of construction which did not
differ much with the value found immedi-
ately after construction (0.39 litre per square
foot per hour). The value of roughness co-
efficient was found to be 0.0139.

In case of watercourse section lined
with precast slabs (three piece section) lo-
cated at the University Campus, the seepage
loss rate was almost the same as found im-
mediately after construction (0.196 litre per
square foot per hour), while the value of
roughness coefficient was found to be 0.0135
six months after construction. In case of
RCC slab lining technique, the seepage loss
is about 48% less than the brick masonry
trapezoidal technique. The value of rough-

ness coefficient in both cases is almost the
same.
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