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Question one:









(20 marks)
1. From first principle find the equation of the critical depth for trapezoidal section.
2. For a trapezoidal channel with bottom width of 7 m and side slope of 3:2.  Calculate the critical depth of flow. And Froude number if the flow rate is 20m3/sec.

      
3. An open channel is to be designed to carry 1.0 m3/s at a slope of 0.0065. The channel material has a manning coefficient (n) value of 0.011. Find the most efficient cross section for a semicircular section.



     

4. A flow of 2.0m3/s is carried in a rectangular channel 1.8m wide at a depth of 1.0 m. Will critical depth occur at a section where (a) a frictionless hump 180 mm high is installed across the bed, (b) a frictionless sidewall constriction (with no hump) reduces the channel width to 1.4 m, and (c) find the maximum hump with the sidewall constriction are installed together? 



     

Question two:









  (15marks)
a. What are the types of hydraulic jump, define each of them?

b. State the types of stilling basin? Define each of them

c. A hydraulic jump occurs at a triangle flume having side slope 1:1. The flow rate 17.72cfs and depth before the jump is 1.0ft find the characteristics of the jump.
Question three:









 (15 marks)
a. Classify the flow profiles of the G.V.F

b. A wide rectangular channel with bed slope So = 0.0004 and roughness n = 0.022 carries a steady flow of 6 m3/s/m of width. If a sluice gate is adjusted as to produce a minimum depth of 0.5m in the channel, determine whether a hydraulic jump will form downstream, and if so, find (using two reach) the distance from the gate to the jump.

c. Sketch the possible water surface. Fig. 1




Mild slope

Question four:









(10marks)
Neglecting minor losses in the pipes determine the flows in the pipes and the pressure heads at the nodes. (See fig.2.)

Data:
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Roughness size of all pipes = 0.06 mm
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