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Take it easy 

 (1): A steep flume of triangular section and apex angle of 900 runs from a large 

tank in which the water surface level is 6.0m above the flume invert where it 

joins the tank. Find the discharge in the flume. 

Sol: 

Given: Ec= 6.0m   , apex angle = 900 0.1
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(2): Water flow from a lake into a steep rectangular channel 3.0m wide, and the 

lake level is 3.0m above the channel bed at the outfall. Find the discharge. 

Sol: 

Given: b = 3.0m, Ec = 3.0m.  
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Take it easy 

1:1

b=0.6m

1:1

(3): A channel of trapezoidal cross section, width of base 0.6m and side slope 

450 carries 0.34m3/sec. Determine the critical depth. 

Sol: 

Given: b= 0.6m ,    Q = 0.34 m3/sec 

0.1
45tan

1
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1
45 ====


  z  

A = by + zy2 = by + y2 = 0.6y + y2.          

T = b + 2zy = b + 2y = 0.6+2y. 
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by using trial, we can get the critical depth (yc) = 0.3m.  

 

(4): A rectangular channel 4.0m wide and carries a discharge of 20m3/sec at a 

depth 2.0m. At a certain location, it is proposed to build a hump. Calculate the 

water surface elevation at upstream of the hump and over the hump, if the hump 

height is: 

(a): 0.33m; and   (b): 2.0m.      (Assume no loss of energy at hump). 

Solution: 

Given: b = 4.0m    ,    Q = 20m3/sec   ,     y1 = 2.0m 
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f r  the flow is sub-critical. 

Check of chocking br calculating cz   : 
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cc zyE += 5.11  
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Take it easy 

cz+=+ 366.1*5.1
2*81.9*2

)5(
2

2

2

 

solving the equation and get .269.0 mzc =  

(a): for mz 33.0=  cz chocking will occur. 
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بعد حل هذه المعادلة سووون خذ ذ الحل المو ا ابربر ذ كلط طب ا لحالة اليووريام المحددب سوواب ا ذ هي 

critical flow -sub 085.2.ذ بالتالي يكوم الحل الصحيح هو\
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(b): for mz 0.2=  cz chocking will occur. 
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Take it easy 

mzat 0.2=  

.968.3. \

1 mydepthwaterhumpsu =  

.366.1. 2 myydepthwaterhumpsD c ==  

 
(5): A uniform flow of 12m3/sec occurs in a long rectangular channel of 5.0m 

width and 1.5m water depth. A flat hump is to be build at a certain section. 

Assuming head loss equal to the upstream velocity head, compute the minimum 

height at hump provide critical flow. What will happen: (a): if the height of hump 

is higher than that causing critical flow.   (b): if the energy loss is less than the 

assumed value. 

Sol: 

Given: b = 5.0m    ,    Q = 12m3/sec   ,     y1 = 1.5m,   
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from figure, Lcc hzEE ++=1  
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(a): if  czz  chocking will occur. 

(b): .increasedwillzhh cLgivenL   

 
(6): A uniform flow of 20m3/sec occurs in a rectangular channel of 5.0 m width 

and 2.5m water depth. A smooth hump of height 0.5m is placed in the bottom of 

the channel. Determine: 

(a):  The difference in water levels before and at the hump; 

(b): The height of hump to produce critical depth on it, and the drop in water 

level; 
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Take it easy 

v
22

/2
g

E
2

d
z

v
12

/2
g

y
1E

1

TEL

y
2

d
y

(c): Draw a relationship between y1 (u.s. the hump), y2 (at the hump) versus Δz 
(the hump size); 

(d): What the effect of increasing the height of hump to 1.0m on the water levels; 

and 

 

Sol: 

 

Given: b1 = 5.0 m , Q = 20 m3/sec, y1 = 2.5 m,  

Δz = 0.5 m. 
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 The flow is sub-critical.  

  according to both specific energy and specific discharge diagrams y2 

decreases. 
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 (b): For critical flow occurs, cc zEE +=1   

cc zyE += 5.11  
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Take it easy 
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mzc 865.0=  

cc zyyy ++=1  

865.0178.15.2 ++= y  

.458.0 my =  

 (c): The relationship between y1&y2 versus Δz: 

 

 

 

 

 

 (d): For cgiven zmz = 0.1  , chocking phenomenon occurs. 
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(7): A uniform flow of 20m3/sec occurs in a rectangular channel of 5.0m width 

and 2.5m water depth. The channel bed is gradually contracted to a width of 

3.0m. Find: 

For Fr 1  
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Take it easy 

(a): The difference in water levels just before and after the contraction; 

(b): The width of contraction to produce critical depth on it, and the drop in water 

levels; 

  

sol: 

Given:  Q = 20m3/sec   ,   b1 = 5.0m ,   b2 = 3.0m  ,  y1 = 2.5m. 
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(b): For critical flow occurs, cEE =1   
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Take it easy 
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cyyy +=1  
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(8): A trapezoidal canal 10.0m bed width, 1:1 side slope, 3.0m water depth and 

carries a discharge of 25m3/sec. The canal is constricted by raising the sides to 

vertical positions. Calculate:   

(a): The depth of water in the constriction; and 

(b): The minimum height of hump which may be installed in the constriction to 

produce critical depth there.  

Sol: 

Given: Q = 25m3/sec   ,   y1 = 3.0m. 
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Take it easy 
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 (b): cc zEE +=1  
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.73.1 mzc =  

 
(9): A 50 wide rectangular channel is carrying a flow of 250m3/sec at a flow 

depth of 5m. To produce a critical flow in this channel, determine:  

(a): The height of step in the channel bottom if the width remains constant; 

(b): The reduction in the channel width if the channel bottom level remain 

unchanged; 

(c): A combination of the width reduction and the bottom step; and 

(d): what is the minimum channel width without affecting the upstream water 

level.   

Sol: 

Given: Q = 250m3/sec    ,    y1 = 5m   ,     b1 = 50m.  
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Q
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(a):  For critical flow occurs, cc zEE +=1   

cc zyE += 5.11  
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Take it easy 
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(b): For critical flow occurs, cEE =1   
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(c): assume mz 50.1= then we can calculate the value of (bcnew) which produce 

critical flow with the assumed hump: 
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Take it easy 

 to produce critical flow, we use b2 = 21.91m and .50.1 mz =    

(d): the minimum width required for no change in upstream = bc = 12.92m 

 .الميذلةفي  2ذهي خفيها المحيوبة من المطلوب رقم 

 


