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Instructions: Attempt all questions. Make reasonable assumptions, if necessary. 

Problem 1: 
(a) Determine rainfall erosivity for a watershed having an average grass soil 

loss of 8 -Mglha/year with a delivery ratio of 0.60. The watershed is having 
bare soil with erodibility as 0.4. The slope length and steepness are 100m 

and 8% and there is no conservation practices adopted in the watershed. 
(b) Explain similarity and difference between soil erosion by wind and water. 

(4+1 = 5) 

Problem 2: 
Design a 200 m long uniformly graded terrace on a land having 3% slope in an 
area with X = 0.5 and Y= 1. The runoff characteristic of the area show that 
only 60% of rainfall results in runoff and intensity of I 0 year RI rainfall for Tc 
duration is 24 em/hr. Consider channel grade of 0.4%, v - channel cross
section and cut, front and back slope as 8%. 

(5) 

Problem 3: 
Design a contour bund for the conditions defined in the Problem 5, if the soil 
of the area is clay and maximum expected rainfall for I 0 year RI is 20 em. 
Also calculate area lost in bunding. 

Problem 4: 
Design a drop spillway for the following free flow conditions: 
Q = 12 m3/s, F = 2.75 m and L =3m. Take (Coeff. of Discharge= 1.77) 

Problem 5: 
Describe briefly (please answer all parts at <'me place) 
(a) What is land use classification? 
(b) Difference between USLE and MULE. 

(5) 

(5) 

(c) What are the major cau~es of failure of permanent gully control 
structures? 

(d) Advantages and disadvantage of drop spilh,ay 
(e) What is free flow and how the perfonnance of drop spillway is affected if 

flow is not free? j 
1 (Sx2 = 10) 



I 
/ 

I I 

Problem 6: 
(a) Define unit hydrograph? State the limitations of unit hydrograph theory? 

(1+2 =3) 

(b)Following are the data for a 4-hour unit hydrograph for a basin. Derive the 2-
hour and 6-hour unit hydrographs for the same basin. 

' Time Flow Time Flow 
(h) (m3/s) (h) (m3/s) 
0 0 11 66 
1 10 12 55 
2 60 13 45 
3 110 14 35 
4 150 15 28 
5 180 16 21 
6 150 17 15 
7 125 18 10 
8 110 19 5 
9 95 20 3 
10 78 21 0 

(10) 

Problem 7: 

The outflow rate (cusec) and storage (cusec-h) for an emergency spillway of a 
certain reservoir are linearly related by Q = S/3, where the number 3 has units of 
hour. Determine the peak outflow from the reservoir for the following event. 
Assume the initial elevation to be the crest of the emergency spillway. 

Time (h) 0 2 4 6 8 
Inflow 

0 400 600 200 0 
(cusec) 

(7) 




