
Example  

In a horizontal rectangular channel of bed width 30 m, the energy line is at an 

elevation of 140 m. While the bed elevation is 130 m. Calculate the two possible 

depths if the discharge is 450 m3/sec. If a hydraulic jump occurred in this channel, 

find the water depth and the elevation of energy line just after the jump. 

Solution 

Given: b = 30 m, H = 140 m, z = 130 m, and Q = 450 m3/sec 

E = H – z = 140 – 130 = 10 m 
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by trial and error: 

y1 = 1.14 m. 
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then, the flow is supercritical. 

 

y2 = 9.883m. 
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then, the flow is subcritical. 

Hydraulic jump occurs when Fr1 is greater than 1.0. Then, y1 is taken equal to 

1.14 m and y2 is calculated as follows.  
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Energy line elevation after the jump = E2 + z = 6.14 + 130 = 136.14 m 

 

 

 

 

 



Example  

A hydraulic jump is formed in a horizontal open channel of trapezoidal section. 

The bed width is 10.0 m and the side slopes are 2:1. The two conjugate depths are 

2.0 m and 5.0 m. calculate the discharge passing, the power dissipated by the jump 

in horse power. 

Solution 

Given: b = 10.0 m, y1 = 2.0 m, y2 = 5.0 m.  
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by trial and error: sec/2.264 3mQ =  
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  in horse power = ph
EQ
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Example  

A hydraulic jump is formed in a horizontal smooth rectangular open channel, the 

bed width is 10 m and the two conjugate depths are 2 m and 5 m. Calculate the 

discharge passing, the power dissipated by the jump in HP, the relative sequent 

depth, the overall efficiency of the hydraulic jump, and estimation for the length 

of hydraulic jump. 

 

Solution 

Given: b = 10 m, y1 = 2.0 m, and y2 = 5.0 m 
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or Lj = 6.1*y2 = 6.1*5 = 30.5 m     (take the largest in design) 

 

 

 

 

 

 

 

 

 

 



Example: A triangular channel whose top width is three times the water depth, 

Manning's n = 0.02, conveys a discharge of 3.32 m3/sec, Find the critical depth and 

critical slope. If the discharge passes at depth of 0.6 m, find the conjugate depth if 

the hydraulic jump takes place. Calculate also the horsepower lost through the 

jump. 

 

Solution: 

Given: n = 0.02, Q = 3.32 m3/sec, and y1 = 0.6 m   
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(c): M1 = M2 
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by trial and error get y2 = 1.5 m 
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