
An impervious layer which is provided at 
the bed and sides of the canal to 
increase the life, discharge and 
hydraulic efficiency of the channel is 
known as Lining.



Stable channels are those in which neither Silting nor Scouring
takes place.These are also known as regime channels.These are 
designed on the basis that:

•Silt entering the channel should remain in suspension form.
•Flow velocity  should be such that no erosion takes place 
from 
channel surface.
•Such channels are known as Hydraulically Efficient channels. 



ØPrevents water seepage through surface of the canal.
ØHelps in preventing Water-Logging.
ØIncreases discharge carrying capacity of the channel.
ØIncreases channel life and reduce the maintenance cost.
ØIncreases Gross area under cultivation.
ØSilting is prevented as velocity is increased.
ØPrevents or Reduces Weed Growth.
ØIncrease available head for power generation due to flatter 
gradient.



ØHeavy initial investment is required.
ØDifficult to shift the outlets as lining is permanent.
ØDifficult to repair the damaged lining.
ØBerm is absent in Lined channels,so safety to vehicular and 
pedestrian traffic gets reduced.

THEREFORE,LINING IS DONE IFF THE ANNUAL 
BENEFITS EXCEEDS THE ANNUAL COST.



Main types of concrete lining used in India are:

ØHARD SURFACE TYPE LINING:
>> Cement concrete Lining
>>Shotcrete Lining
>>Precast concrete Lining
>>Cement Mortar Lining
>>Brick Lining
>>Stone blocks Lining
>>Asphaltic Lining

ØEARTH TYPE LINING:
>>Soil cement Lining
>>Clay puddle Lining
>>Sodium carbonate Lining



ØIt has high initial cost so its use is limited.
ØIt has excellent hydraulic properties.
ØThickness varies from 5-10cm for M 15 concrete and 7.5 to 
15cm for M 10 concrete.
ØA subgrade is prepared and compacted.
ØSubgrade is saturated to a depth of 30cm in sandy soil and 
15cm in other soils.
Ø Lay a base coat of 1:4 cement and sand slurry on the 
subgrade.
ØSpread oil paper/crude oil on the subgrade.
ØThe concrete is usually laid in alternate blocks. 



ØShotcrete consumes large amount of cement.
ØCement and Sand in the ratio (1:4) is shot at the subgrade
through a nozzle.
ØThickness of this type of lining varies from 2.5 to 6.5 cm.
ØShotcrete is also used for repair of old but sound concrete 
lining.



ØThis consists of precast slabs usually 90cm x 30cm in size.
ØThickness of each slab varies from 5 to 6.5 cm.
ØBlocks are manufactured with an interlocking 
arrangement.
Ø Slabs are laid on well prepared and compacted subgrade.



ØIt is usually used as sandwich material between brick layers.
ØThickness for this type of lining is kept from 1 to 4 cm.
ØA large amount of cement is consumed in this type of lining 
and thus it is quite costly.



ØIt consists of a single or double layer of brick masonry.
ØThe size of brick is restricted to 30x15x5 cm for convenience 
of handling.
ØThis type of lining has been used in Punjab on Bhakra and 
Haveli canals.
Ø It is hydraulically as efficient as concrete lining.
ØIn case of failure repair can be done easily.



ØIt is a controlled mixture of asphalt and grade aggregate 
mixed and placed at high temperature of 200⁰C.
Ø It is covered with 30 cm layer of earth material for 
protection.
ØThe mix is placed either by hand or by an equipment similar 
to that of concrete.



ØIn this the mixture in proportion of 90 to 95% soil and 10 
to 5% cement is thoroughly mixed dry and is then added 
with water to raise the moisture content to optimum.
ØIt is therefore placed on the subgrade and properly 
compacted.
ØIn U.S.A plastic soil cement has been used with a higher 
consistency to get a faster rate of construction.



ØClay puddle is produced from clay by first exposing clay to 
weathering.
ØIt is then mixed with water to bring it to the saturation and 
is pugged thoroughly under man’s or cattle’s feet.
ØLining thickness is 30 cm.
ØIt is then protected by earth material.



ØThe mixture consists of clayey soil and sodium carbonate 
in a proportion of 10% clay and 6% sodium carbonate.
ØThickness is kept as 10 cm.
ØThis type of canal is used on small canals.



ØThis consists of undressed stone block set in mortar and 
laid over a prepared subgrade.
ØThe lining is able to check seepage effectively but has a 
considerable resistance to water flow.
ØDressed stone block lining is effective but costly. 



ØMainly two types of lined channels are 
preferred:

TRIANGULAR SECTION    (Q<150 m3 / s)
TRAPEZOIDAL SECTION   (Q>150 m3 / s) 

ØThere are many other sections also but we will 
consider designing of only these two types of 
channels.











ØThe permissible velocity in the lined channel for different 
types of materials lie in the following range.

§For concrete lining: 2-2.5 m/s.
§For clay lining:          1.6-1.8 m/s.
§For boulder lining:   1.5 m/s.

ØThis velocity is used to calculate the hydraulic mean 
depth(R) of channel section using Manning’s equation.Surface
slope is known.

ØArea of flow is calculated as per the discharge.

ØPerimeter =Area/Hydraulic mean depth.

ØSide slope can be taken to be in the range of 1.25H:1V to 
2H:1V.
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