
An explicit expression can be derived for the normal depth in triangular

channels. For example, for a triangular channel having the same side slope on

both sides we can substitute the expressions for A and R (in terms of y) from

Table 1.1 into Equation 3.26 and rearrange it to obtain
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For most other cross-sectional shapes an explicit expression for yn is not

available, and a trial-and-error procedure is needed to calculate the normal

depth mathematically. Given the discharge and the channel properties, we first

write Equation 3.26 as
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where all the terms on the right-hand side of Equation 3.28 are given. The left-

hand side is then expressed in terms of the unknown, yn, using the expressions in

Table 1.1. For example, noting that AR2/3
¼A5/3/P2/3, for a trapezoidal channel of

known bottom width b and side slopes m, Equation 3.28 becomes
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The only unknown in Equation 3.29 is yn. However, the equation is implicit in yn,

and it needs to be solved by trial and error. Alternatively, we can use Figure 3.4,

which presents predetermined solutions for Equation 3.29 in dimensionless form

for normal depth in rectangular and trapezoidal channels. Because the graphical

approach involves reading errors, the solution obtained by solving Equation 3.29
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m = 0

Détermination de la profondeur normale des canaux de section rectangulaire et trapézoïdale.

mathematically would be more precise than the one obtained graphically from

Figure 3.4.

Likewise, for a circular channel of diameter d0, from Table 1.1
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Noting that AR2/3
¼A5/3/P2/3, we can write Equation 3.28 as
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with

� ¼ �� arc cos ½ðyn � d0=2Þ=ðd0=2Þ� ð3:31Þ

Equations 3.30 and 3.31 are implicit in yn, and a trial-and-error procedure is

needed to solve these equations mathematically. Alternatively, we can use the

chart presented in Figure 3.5 to determine the normal depth graphically. When

precision is required, the mathematical solution of Equations 3.30 and 3.31 is

preferred.
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Détermination de la profondeur normale des canaux de section circulaire.
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