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11.1 Critical depth in Trapezoidal and Circular channels 

Problem: 
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The most important basic problem is to determine the critical depth.
From the dimensional analysis
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Problem: 

Show that for circular channel 
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In which “y” is the depth of flow " d0" is the diameter of the circular channel.  

Solution: 

When flow is critical,  
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substituting  it can be written as

d                       A= sin2
8

d Top width = T = 2
2

1

(1)

sin

2

2

sin ( ) ( )

( ) ( )

( )

ο ο

ο ο

ο

π β π β β

β β β β β
β β

β β β
β

⎡ ⎤− = =⎢ ⎥⎣ ⎦
− −⎡ ⎤ ⎡ ⎤

= =⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦

−⎡ ⎤
⎢ ⎥
⎣ ⎦

2

 d  sin - d

sin2 sind dA Hydraulic depth  D =
T 8 sin 8 sin

sind                                            D=
4 sin

Q   From eq: ( 1 )        gD = 
A

sin

2 2 2 cos

cos

( )

( )

( )

( )

( )

ο

ο

ο

ο

ο

ο

ο ο

β β β

β β β
β

β β β

β β β
β

β β β

β β β
β

β β β
β

=
⎡ ⎤−⎣ ⎦

⎡ ⎤−
=⎢ ⎥

⎣ ⎦ ⎡ ⎤−⎣ ⎦

⎡ ⎤−
∴ = ⎢ ⎥

⎣ ⎦⎡ ⎤−⎣ ⎦

⎡ ⎤−
=> = ⎢ ⎥

⎢ ⎥⎣ ⎦

∴ = −

2

2 4

2

4

2

4

2

5

2

2

Q
d sin
64

gd QgD = 
4 d sin

16
g dQ 

4d  sin
16
Q

singd

Q
 sind gd

2

2

2

3

3

2 2 cos

sin cos
sin

cos

sin cos
sin

cos

sin .cos1
64

1 sin cos
64  


