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Q1) A discharge of 16.0 m3/sec flows with a depth of 2.0 m in a rectangular channel 4.0 m wide. At a
downstream section the width is reduced to 3.50 m and the channel bed is raised by AZ. Analyze the

water surface elevations in the transitions when a) AZ =0.20 m and b) AZ =0.35 m.

Solution:
Let the suffixes 1 and 2 refer to the upstream and downstream sections respectively. At
the upstream section,

16 =2.0m/sec

42
4 2.0

F, = = =04
o Jon V0.81x2.0

V]:

The upstream flow is suberitical and the transition will cause a drop in the water surface

clevation.
v:  2.0°
i T =020m
2g 19.62
v:
Ey=y +-—=2.0+020=2.20m
2g

For the transition cross-section 2,

0 160 ,
==—=——=45Tm"[sec
L= T350 /
PRYE PRLE
Yor =(fh =(4'57 =1.20m
g) o8l

=2 %1.29=1.94m



¢) WhenAZ =0.20m,

Ez = Available specific energy at section 2
Ey=E,—AZ=2.20-0.20=2.00m > E,, =1.94m

Hence the depth y; > y.; and the upstream depth will remain unchanged at section 1, y1.

2

Vs +V—2+AZ =E,
e

4.57*

V,+———=2.20-0.20=2.00m
© o 19.62xy;

¥y + 1'0164 =2.00m
Y2
Solving by trial and error,
v, =1.58m

Hence when AZ =0.20 m, y; = 2.00 m and y2 = 1.58 m. The drop in water surface is,

Ah=2.00-1.58-0.20=0.22m

¢) WhenAZ=0.35m,
E1 = Available specific energy at section 2

E,=220-035=1.85m<E_, =1.94m

Hence the contraction will be working under the choked conditions. The upstream depth
must rise to create a higher to energy. The depth of flow at section 2 will be eritical with,

V2=¥2=129m

If the new depth is yy7,

2

» +Q—2 =E,+AZ
2gBy
2
v 1044035
19.62x 4.0 x ¥~
0.815

}f{ + —3 = 2.29m
N

By trial and error,

¥ =2.10m

The upstream depth will therefore rise by 0.10 m due to the choked condition at the
constriction. Hence, when AZ = 0.35 m,

y1'=210m andy:=y2=129m
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