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Problem 11.1 
Find out the flow area 𝐴𝐴, wetted perimeter 
𝑃𝑃  and hydraulic radius 𝑅𝑅ℎ  for the open 
open-channel flow in a circular conduit for 

𝑦𝑦 < 𝐷𝐷
2
. 

 

Solution:  

Wetted perimeter:  

𝑃𝑃 = 𝛼𝛼 ∙
𝐷𝐷
2

=
𝛼𝛼𝐷𝐷
2

 

Flow area:  

𝐴𝐴 = 𝐴𝐴1 + 𝐴𝐴2 =
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Flow area:  

𝑅𝑅ℎ =
𝐴𝐴
𝑃𝑃

=
(𝛼𝛼 − sin𝛼𝛼)𝐷𝐷
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Problem 11.7 

 

Solution:  

𝑐𝑐 = �𝑔𝑔𝑔𝑔 = �(9.81 m/s2) × (150 mm)

= 1.21 m/s 

𝑉𝑉 =
𝑐𝑐

sin𝜃𝜃
=

1.21 m/s
sin 30°

= 2.43 m/s 

𝐹𝐹𝐹𝐹 =
𝑉𝑉
𝑐𝑐

=
1

sin𝜃𝜃
=

1
sin 30°

= 2 

Problem 11.19 

 

Solution:  

𝑉𝑉12

2𝑔𝑔
+ 𝑦𝑦1 + 𝑧𝑧1 =

𝑉𝑉22

2𝑔𝑔
+ 𝑦𝑦2 + 𝑧𝑧2 + 𝐻𝐻1 

𝑄𝑄 = 𝑉𝑉 ∙ 𝐴𝐴 = 𝑉𝑉 ∙ 𝑏𝑏 ∙ 𝑦𝑦 

⟹ 𝑉𝑉 =
𝑄𝑄
𝑏𝑏𝑦𝑦
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2 𝑉𝑉1 =
𝑄𝑄
𝑏𝑏𝑦𝑦1

=
0.57 m3/s

(3 m) × (0.27 m)
= 0.7037 m/s 

𝑉𝑉12

2𝑔𝑔
+ 𝑦𝑦1 + 𝑧𝑧1 =

𝑉𝑉22

2𝑔𝑔
+ 𝑦𝑦2 + 𝑧𝑧2 + 𝐻𝐻1 

(0.7037 m/s)2

2 × (9.81 m/s2) + (0.27 m)

=
(0.57 m3/s)2

2 × (9.81 m/s2) × (3 m)2𝑦𝑦22
+ 𝑦𝑦2

+ (0.06 m) 

Therefore,  

𝑦𝑦2 = 0.1755 m 

Therefore, the local change in flow depth 
caused by the bump is equal to  

𝑦𝑦2 − 𝑦𝑦1
𝑦𝑦1

=
0.1755 m − 0.27 m

0.27 m
= 35.0% 
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