
Fig: Side-channel spillway as an example for spatially varied flow



Up to now we have studied following topics:

• Condition of uniform flow, expression for the 
shear stress on boundary of channel.

• Flow resistance equation
• Determination and factors affecting Manning’s n
• Velocity distribution, shear stress distribution, 

Pressure distribution
• Energy and momentum correction factor



• Conveyance, Section factor, normal depth, critical depth

• Hydraulic Efficient channel sections (Rectangular, Trapezoidal, circular 
and triangular)

• Hydraulic exponent of channels

Conveyance: It is a carrying capacity of channel.

For uniform flow Q= 
1

𝑛
A𝑅2/3𝑆1/2 , where S is slope of energy lines , but 

for uniform flow , it is equals to bed slope.

Conveyance k = 
1

𝑛
A𝑅2/3

For uniform flow, section factor Z may be written as = A𝑅2/3 , 

Generally for trapezoidal and rectangular , circular channel , it becomes 
tedious for computation of normal depth of channel for given Q, n and 
S. We have to use trial and error method for computation of it or 
Newton Raphson method.



So, a Section factor vs normal depth curve should be developed for the 
determination of normal depth for given Q,n, and S.

Z vs y curve,

Measure X-section and 













Maximum discharge and maximum velocity in a channel of a second 
kind.
Channels of the second kind have two normal depths in a certain range of depth and there exists a 
finite depth at which these sections have a finite depth at which the velocity of flow is maximum.

Maximum discharge



























Hydraulic efficient channel section



• Hydraulic exponent of channels


