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Engg. 

Instructions: Attempt all questi~.ns. Make reasonable assumptions, if necessary. 
Answer Section A and B Separately 

~----~-----------------------------------

SECTION 'A' 

Q.l. (a) State the limitations of "Unit Hydrograph" theory. 

(b) The flood water level (river stage H) at the outlet of a basin of area 1300 km2 

due to a uniformly occurring 2-hour storm is given below. Assuming a constant 
base flow of 54 cumec, derive a 3-hour unit hydrograph (unit is 1 em) for the 
basin. Stage-discharge relation: Q = 1 SO (H - 0.3 )2 

; Q is in 'cumec' and H is in 
'm' 

Time 
(h) 
0 
1 
2 
3 
4 
5 

Stage, H 
(m) 
0.9 
3.1 
4.7 
4.9 
4.5 
3.7 

Time Stage, H 
(h) (m) 
6 3.1 
7 2.5 
8 2.1 
9 1.5 
10 . 1.1 
11 0.9 

(1 + 8 = 9) 
Q.2. (a) How does "stream flow routing" differ from "reservoir flood routing"? 

(b) The inflow hydrograph readings for a stream reach are given below for which 
the Muskingum coefficients ofK = 1.5 days and x = 0.28 apply. Route the flood 
through the reach and determine the reduction in peak and the time of peak of 
outflow. Assume the outflow from the reach at t = 0 as 30 cumec. 

Time 
(h) 
0 
6 
12 
18 

Inflow Time Inflow Time Inflow 
(cumec) (h) (cumec) (h) (cumec) 

~~--~~~~----~--~~--~----~ 

35 24 160 48 80 
--~------~------~--------~----~ 

55 30 140 54 60 
--~------~------~--------~----~ 

92 36 115 60 50 
--~------~------~--------~----~ 

130 42 100 66 40 

(1 + 6 = 7) 

-1-



Q.3. Answer the following questions very briefly. 
(i) State the difference between mean and normal rainfall. 
(ii) How does the storm movement affect the peak of a hydrograph? 
(iii) In the rational formula, why is the rainfall intensity computed for a duration 

equal to the time of concentration of the watershed? 
(iv) State an important assumption of SCS curve number method. 
(v) What is the physical significance ofthe S-curve? 
(vi) Why do we require synthetic unit hydrographs? 
(vii) What is the advantage of Instantaneous Unit Hydrograph (IUH)? 
(viii) In reservoir routing, why does the peak of the outflow hydrograph intersect 

the inflow hydrograph?· 
(0.5 X 8 = 4) 

SECTION 'B' 
Q.4. Describe briefly 

(i) Graded and level terraces 
(ii) Hydrologic and hydraulic design of permanent gully control structures 
(iii) Strategies for gully control 
(iv) Shelterbelt and windbreak 
(v) No tillage and minimum tillage 

(1 X 5 = 5) 
Q.5. (a) A 10 years recurrence interval rainfall storm event of 2 em on a unit plot 

produces 1.5 em runoff with peak runoff rate of 0.10 rn3 Is and 30 Mg/ha soil 
loss. Estimate the soil loss if the plot is cropped (C= 0.20) and contouring is 
practiced. 

(b) Calculate distance of protection from a 16 rn high wind break if wind velocity at 
15 rn height is 24 rn/s and the minimum wind velocity at 15 rn height, capable of 
moving the soil fraction is 8 rn/s. The angle of deviation of the prevailing wind 
perpendicular to wind break is 30°. 

(3 + 2 = 5) 
Q.6. (a) Estimate the design capacity of triangular waterways constructed on a land with 

slope of 5% and side slope is maintained at 4:1 to facilitate smooth farming 
operation. The designed depth of flow in waterways is 25 ern and vegetation 
condition is sparse. 

(b) Compute the cut and the fill depth under a balance cross-section for a 300m 
terrace on a 3% slope with a depth of flow of 30 em. Assume the three slope 
widths = 4 rn, and a freeboard of 5 ern. 

(c) Design a 250 rn long sloping inward bench terrace for land having an average 
slope of 25% on loam soil. The terrace channel has a uniform grade of 0.4% and 
inner end is 25 em lower than the outer end. The maximum intensity of rainfall 
expected for the duration of time of concentration with 10 year RI is 20 em/hr. 
Consider riser slope of 1:1 and runoff coefficient= 0.3. 

(3 + 2+5 = 10) 
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Q.7. (a) Design a 300m graded bund on loam soil with 3% slope. Grade of the channel 
is maintained at 0.2% in the upper l/3rd, 0.3 in the middle 1/3rd and 0.4% in the 
last 1/3rd. The runoff characteristics of the field are such that 70% rainfall 
infiltrates. The horizontal spacing between the adjacent bunds is 50 m and 
rainfall intensity for the duration of time of concentration is 16.65 em/hr. 
Determine VI and bund dimensions for the above conditions? 

(b) Design a drop spillway for the following conditions, Q = 10 m3/s, Fall= 2.5 m 
and L= 3m. 

(5 + 5 = 10) 
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