
Alternatively, we can use Figure 2.1, which presents a graphical solution for

Equation 2.5 in dimensionless form.

Likewise, for a circular channel of diameter d0, we can show that (Henderson,

1966)
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where

� ¼ �� arc cos½ð yc � d0=2Þ=ðd0=2Þ� ð2:7Þ

Table 1.1 displays a graphical representation of �. An explicit solution to

Equation 2.6 for yc is not available; we need to solve this equation by trial and

error. However, a graphical solution is provided in Figure 2.2 to facilitate the

calculation of the critical depth in circular channels.

EXAMPLE 2.1 A trapezoidal channel has a bottom width of b¼ 6 ft and side

slopes of m¼ 2 (1V: 2H). Determine the critical depth in this channel if the

discharge is Q¼ 290 cfs.

We will solve Equation 2.5 by trial-and-error. Let us first guess that the critical

depth is equal to 1.0 ft. Then the left-hand side of Equation 2.5 is calculated as

½6:0 þ ð2Þð2:0Þð1:0Þ�ð290Þ2

ð32:2Þ½6:0 þ ð2:0Þð1:0Þ�3ð1:0Þ3
¼ 51:0
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26 � 2 Energy and momentum principles

Détermination de la profondeur critique des canaux de section trapézoïdale.

Obviously we guessed the critical depth incorrectly, since the correct value

should make the left-hand side of the equation 1.0.

We now try other values for the critical depth and calculate the left-hand side of

the equation in the same manner. The results are tabulated as follows.

TABLE 2.1a

Trial value for yc (ft) Left-hand side of Equation 2.5

1.0 51.0
2.0 4.6
4.0 0.3
3.0 1.0

Therefore, for this channel, yc¼ 3.0 ft.

Alternatively, we can use Figure 2.1 to solve this problem. Let us first evaluate

Qm1:5

g0:5b2:5
¼

ð290Þð2:0Þ1:5

ð32:2Þ0:5ð6:0Þ2:5
¼ 1:64

The corresponding value of myc/b is obtained as being 1.0 from Figure 2.1.

Therefore, yc¼ (1.0) b/m¼ (1.0)(6.0)/2¼ 3.0 ft.

EXAMPLE 2.2 A 36-inch storm sewer (d0¼ 3 ft) carries a discharge of

Q¼ 30 cfs. Determine the critical depth.

We can calculate the critical depth mathematically by using a trial-and-error

method. Let us evaluate the left-hand side of Equation 2.6 as

Q

g0:5d2:5
0

¼
30:0

ð32:2Þ0:5ð3:0Þ2:5
¼ 0:34
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2.1 Critical flow � 27

Détermination de la profondeur critique des canaux de section circulaire.
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