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3. (a) A trapezoidal channel has a bottom width of 2.50 m and a depth of flow 0.80 m. The 

side slopes are 1.5 H: 1 V. The channel is lined with bricks (ks = 3 mm). If the longitudinal 

slope of the channel is 0.0003, estimate (i) the average shear stress (ii) the hydrodynamic 

nature of the surface, (iii) Chezy constant using f (iv)Manning's constant. The average 

temperature = 20˚C (v = 10-6 m2/s). 

(b) What should be the bottom width of a trapezoidal canal (side slope 2 H: 1 V) having 

uniform slope of 1x10-3 if it is to carry 60 m³/s at a depth of 2.5 m? Find the maximum 

shear stresses on the bed and sides of this channel n =0.015.   12+8=20 

 

 

4) Define open channel flow/free surface flow and distinguish between open channel flow and 

pipe flow. 

b) A rectangular channel 6 m wide with a depth of flow of 3 m has a mean velocity of 1.5 m/s. 

The channel undergoes a smooth, gradual contraction to a width of 4.5 m. 

i. Calculate the depth and velocity in the contracted section. 

ii. Calculate the net fluid force on the walls and floor of the contraction in the flow 

direction. 

In each case identify any assumption that you make. 

                 4+16 = 20  

 

5.a) What do you mean by (Choked condition) “Chocking” in case of free surface flow? 

b) With the help of a specific energy curve only show the condition of choking for a free 

surface flow over a hump. 

c) A 2.25 m wide rectangular channel has a flow with a velocity of 1.4 m/s and a depth of 1.3 

m. A small hump is to be built at a section to create critical flow conditions over the hump. 
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Calculate i) the minimum height of the hump required to achieve this and ii) the resulting 

change in the water surface elevation. 

 

             3+6+11 = 20 

 

6.a) Show that for a wide rectangular channel the slope is mild or steep according to S0 

being less than or greater than
2 10/9

2/9

n g

q
. 

b) Find out the basic equation to calculate the water surface elevation in case of gradually 

varied flow using the Standard Step Method. 

                 8+12 = 20  
 

 

7.a) Find out the GVF differential equation by direct integration method.   

b) In a very long, wide rectangular channel the discharge intensity is 3.2 m3/s/meter width. 

The bed slope of the channel is 0.004 and Manning’s n = 0.014. At a certain section in this 

channel, the depth of flow is observed to be 0.90 m. What type of GVF profile occurs in the 

neighbourhood of this section? 

c) In a wide river the depth of flow at a section is 3 m, S0 = 2 in 10000 and q = 3.5 m3/s/meter 

width. If the Chezy formula with C = 70 is used, then what will be the water surface slope 

relative to the bed at the section? 

             10+5+5 = 20 

 

8. a) Establish that the GVF profile in a frictionless rectangular channel is given by  
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b) Prove that the GVF profile for a horizontal channel can be expressed as 
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      9+11 = 20 
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9. a) Establish a relationship between the depths of flow upstream and downstream of 

hydraulic jump in terms of upstream Froude number (F1) in the case of a horizontal 

rectangular channel.   

b) A spillway discharges a flood flow at a rate of 7.95 m3/s per metre width. At the upstream 

horizontal apron, the depth of flow was found to be 0.52 m. What tailwater depth is needed 

to form a hydraulic jump? If a jump is formed, find its (a) type of jump (b) head loss (c) 

energy loss as a percentage of the initial energy. 

c) In a hydraulic jump taking place in a horizontal apron below an Ogee shaped weir the 

discharge per unit width is 2.5 m3/s/m and the energy loss is 2.75 m. Estimate the depths at 

the toe and heel of the jump 

8+4.5+7.5 = 20 
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