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Higher Technological Institute                                                                                                

Civil Engineering Department                                                                                      

Subject: Hydraulics (1)                                                                                                      

Dr. Amir M. Mobasher 

  Sheet (2) – Specific Energy & Applications   

Q1:  Define each of the following: 

a) Specific energy 

b) Alternate depths 

Q2: Develop an expression for each of the following: 

a) Critical depth 

b) Critical specific energy 

c) Critical velocity 

        For both (I) rectangular section & (II) any other section 

Q3: Calculate the specific energy when 6.25 m
3
/s flow in a rectangular channel of 

3m wide at a depth of 1m 

Q4: Determine the alternate depths for 30 cfs flow in a rectangular channel 6.5 ft 

wide if the specific energy is 4 ft. 

Q5: A 7m wide rectangular channel carries a discharge of 160 m
3
/s at a uniform 

depth of 3.40 m. Manning's coefficient equals 0.022. Determine the channel 

slope, critical depth, and Froude's number. 

Q6:  For a discharge of 40 m
3
/s, determine the critical depth and critical slope for 

(a) Trapezoidal channel with bed width 7.5 m and side slope of 1:1. 

(b) Rectangular channel with bed width 7.5 m. 

Q7: Twenty two cubic meters per second flow in a rectangular channel of 6 m width 

having n of 0.017. Plot accurately the specific energy diagram for depths from 

0 to 3 m using the same scale for y and E. Determine from the diagram: 

(a) The critical depth. 

(b) The minimum specific Energy. 

(c) The specific energy when the depth of flow is 2 m. 

(d) The depths when the specific energy is 2.5 m. 

(e) The depth which is the alternate depth for 1.5 m depth. 

(f) What type of flow exists when the depth is: (i) 0.6 m. (ii) 1.8 m. 

(g) What are the channel slopes necessary to maintain these depths?  

(h) What types of slopes are these? 

(k) What is the critical slope assuming the channel to be of great width? 

Q8: Flow occurs in rectangular channel of 20 ft width and has a specific energy of 

10 ft. Plot accurately the q-curve and determine the following from the curve: 

a) The critical depth and maximum flow rate. 

b) The flow rate at a depth of 8 ft. 

c)  The depths at which a flow rate of 1000 cfs may exist 

d)  The flow condition at these depths 
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