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UNIFORM FLOW IN OPEN CHANNEL

2.4 

• Effectives Cross Sections                            
(Circular, Rectangular, Trapezoidal)
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2.4 : DESIGN OF OPEN CHANNEL 
(BEST HYDRAULIC CROSS SECTION)

 For a given channel length, the perimeter is representative of the system cost, and 
it should be kept to a minimum in order to minimize the size and cost.

 The best hydraulic cross‐section is with the maximum hydraulic radius, meaning 
minimum wetted perimeter for a specified cross‐sectional area.
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The best hydraulic cross section is
semicircular since it has the minimum
wetted perimeter for a specified cross‐
sectional area, and thus the minimum flow
resistance.

For a given cross‐sectional area of rectangular
open channel, the highest flow rate occurs
when y = b/2.

Chart of Best Hydraulic Cross Sections
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The flow rate increases as the flow aspect ratio 
y/b increase, reaches a maximum at y/b=0.5, 
and then starts to decrease.

The trend is the same for the hydraulic radius, 
but the opposite trend for the wetted perimeter 
P. 

Variation of the flow rate in a rectangular channel 
with aspect ratio r = y/b for Ac = 1 m

2 and S0 = tan 
1°
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2.4.1 Best Hydraulic cross section (Rectangular Channel)

Therefore, a rectangular open channel should be designed such that the liquid height
is half the channel width to minimize flow resistance or to maximize the flow rate for
a given cross‐sectional area. This also minimizes the perimeter and thus the
construction costs.
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2.4.2 Best Hydraulic cross section (Trapezoidal Channel)

( )(                      )
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The best cross section for
trapezoidal channel is half oftrapezoidal channel is half of
a hexagon.
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Table 2.5 Most efficient sections for open channels

Chapter 2:Uniform Flow in Open Channel by N Adilah A A Ghani

Source: Applied Fluid Mechanics, Robert L Mott (page 458)
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Channel Shape A P b R

Rectangular 2y2 4y 2y y/2

Trapezoidal (half regular hexagon, θ=60°) y23 2y3 2y/3 y/2

Circular (semicircle) πy2/2 πy ‐ y/2

Propositions of Some Most Efficient Sections

Circular (semicircle) πy /2 πy y/2

Triangle (vertex angle=90°, θ=45°) y2 2y2 ‐ y/22
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Discussion
Note that the trapezoidal
cross section is better
since it has a smaller
perimeter (3.37 m versus
3.68 m) and thus lower
construction cost. This is
why many man‐made
waterways are trapezoidal
in shape. However, the
average velocity through
the trapezoidal channel is
larger since A is smallerlarger since Ac is smaller.
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An open channel with n=0.011 is to be designed to carry 1.0 m3/s at 
slope of 0.0065. Find the most efficient cross section for;

Example 2.7:

a. A rectangular

b. A semicircular

c. A triangular

d. A trapezoidal
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An open channel is designed to carry 15m3/s at a channel slope of 
0 0009 If Chezy’s coefficient is 66 determine the most efficient cross

Example 2.8:

0.0009. If Chezy s coefficient is 66, determine the most efficient cross 
section for these channel:

i.  a rectangular

ii. a trapezoidal

If the excavation cost is RM5 per m3, determine the most efficient 
cross section (economically) between (i) and (ii) for the 50m channel’scross section (economically) between (i) and (ii) for the 50m channel s 
length 
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