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Design of Channels for Steady Uniform Flow

• A canal is an artificial channel, generally trapezoidal or 

rectangular in shape on the ground to carry water to the fields 

either from the river or from a tank or reservoir.

• Channels are very important in Engineering projects especially 

in Irrigation and, Drainage.

• Channels used for irrigation are normally called canals.

• Channels used for drainage are normally called drains.
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Canals can be classified in the following ways: 

• A- Classification based on financial outputs:
• Productive canals
• Protective canal

B- Classification based on the function of the canal:

• Irrigation canal.

• Carrier canal.

• Feeder canal.

• Navigation canal.

• Power canal. 3



Irrigation canals
These are the canals which carry water to the fields. The canals having 
outlets are called irrigation canals.
For example
Distributary canals.
Minor canals.
These canals carry water to the fields. In these canals, the velocity of flow 
is kept high so that the water may carry silt in suspension.
Carrier canal
Carrier canal is a canal which besides doing irrigation, carries water for 
another canal. It is a canal that is link canal and has outlet.
Feeder canal
A feeder canal is constructed with the idea of feeding two or more canals.
When main canal is divided into two canals then it is called as feeder 
canal. 4



Navigation canal

These are the canals which are used to provide transport and voyage 
facility from one city to the other or from one country to the other.
Main canal is navigation canal.
Power canal

The canals which are constructed to supply water with very high force to 
the hydro electric power station for the purpose of moving turbine to 
generate electric power is known as power canal.
Main canal is also used as power canal.
C- Classification based on the discharge and its relative importance in 
a given network of canals:
▪ Main canal.

▪ Branch canal.

▪ Major canal.

▪ Minor canal.

▪ Water course.
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D- Classification based on canal alignment: 

1. Contour canals: the channels aligned parallel to the contours of the area. The 

contour channels can irrigate only on one side. As the ground level on the other side 

is quite high, there is no necessity of a bank on this side, so called single bank canal, 

however, if both banks are constructed, it is known as a double bank canal.

2. Watershed or (Ridge canal): is aligned along watershed and runs for most of its 

length on a watershed. When a channel is on the watershed, it can command area on 

the both banks and so a large area can be brought under cultivation.

3. Side slope canals: It is a channel aligned roughly at right angles to the contours of the 

area, it has very steep bed slope.
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Contour canal
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Watershed canal
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Canal alignment: 

• After having a good picture on the topography of the land, canal 
alignment stage starts.

• A canal has to be aligned in such a way that it covers the entire 
area proposed to be.
According to alignment classification D is used.

12



Design of longitudinal section of a canal 

• After having fixed alignment of the canal, locations of head regulators, and 
farm turnouts, the longitudinal section (L-section) of the alignment is 
taken on the field.
The L-section is plotted so that distances on horizontal scale and ground 
elevation on vertical scale. The following points should be taken into 
consideration:

1.Plot the ground level along the alignment of the canal with the reference 
to convenient datum.
2.Make the full supply water level (FSWL) and the bed level of the parent 
canal just on the upstream of the head regulator of the off taking canal for 
reference purpose.
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3. Draw FSWL of the off taking canal keeping following points in view:

a- Keep the FSWL of the off taking canal below the water level of parent 

canal by amount equal to the head loss in the head regulator (generally 

from 15 to 20) cm, for main canal from rivers this value may be 1m below 

pond level in the river or reservoir.

b- FSWL should be above the ground level for most of its length within the 

watershed (some points may be excluded).

To fix the water elevation in the canal, maximum ground level is taken and 

20-25 cm is added, this will be the level of farm turnout.
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Then to fix the water level at the upstream of watercourse, 20 cm must be

added, and this will be the water level at the canal at the point of the

intake of watercourse. In the same procedure other points on the canal.

• This procedure should be done from tail of the canal towards the head

regulator. Choose proper slope to connect water surface, so that it insures

above condition for all points. Slope of the bed must be taken parallel to

water surface slope. The slope must be between permissible:

Smin.=0.00015 Q-0.2 and
Smax.= 0.00025Q-0.2
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• Provide falls if the slope available in the ground is steeper than the one to be given to 

the canal bed. The location of the drop may be as follow:

• For the canal which does not irrigate the area directly, the fall should be located from 

the consideration of economy in cost of excavation of the canal with regard to 

balancing depth and the cost of the fill itself.

• For a canal irrigating the area directly a fall may be provided at location where the 

FSL outstrips the ground level, but before the bed of the canal comes into filling. After 

the drop the FSL of the canal may be below the ground level from 250m to 500m (this 

depends on the site condition).

• The location of the fall may also be decided from the consideration of the possibilities 

of combining it with a regulator, bridge or any other structures.
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