Ref. No. Ex/CE/PC/B/T/312/2024(S)
BACHELOR OF ENGINEERING IN CIVIL ENGINEERING EXAMINATION 2024
(Third Year, First Semester, Supplementary)

Water Resources Engineering |l

[WRE If]
Time: Three Hours Full Marks 100
Use a separate Answer-Script for each part. Each part canies equal marks
[ QNo | Part I (50 Marks) | Marks |
Attempt all questions from this PART.
Assume suitable values for the parameters if not supplied
1 (a) | Define the balancing depth for excavating a channel. Why the balancing depth calculation is [CO3 | 2+2=4
necessary?
(b) | Draw neat sketch to show a typical cross-section of an Irrigation Canal. Co3 4
(c) | Whatis ‘Berm” and ‘Back Berm'? Explain the ufility in brief. COo3 5
(d) | Design a canal to carry a discharge of 30 cumecs having sediment load concentration 40 ppm by (CO3 12
weight. The average grain size of the bed material is 0.25mm. Assume the cross-section of the
canal is trapezoidal with side slope 0.5(H): 1(V).
2 (a) | How the rivers can be classified? Explain briefly. CO4 4
(b) | How the river can be classified as tidal stretch? Explain briefly. CO4 4
(c) Differentiate between ‘bends’ and ‘meanders’ of rivers. Explain the causes of meandering? Co4 4
(d) What is river meandering and how it differs from river bends? COo4 3
(e) | What are the governing variables for meander process? Explain briefly. CO4 5
U] What are the meander indices? Explain briefly. Co4 5
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CO Miarks

No. of
Question

Group A
{i)a) Wriic short notes on the “necessity of irrigation in India.” [COT] 2
{b)  What is KOR watcring? : [COT] 2
Answer any three among (¢}, (d), (¢), (f}

{c:} ietermine the time required to irrigate a strip of land of 0.06 hectors bin — [CO1 | RO
area from a tube well with a discharge of 0.05 cumecs. The infiltration =3
capability of soil is taken as 6 cm/ hour and the average depth of flow on
the field as 8 cm.

Also determine the maximum area thal can be irrigated from this tube
well?

(dy  How furrow irrigation differs from border flooding technigues? oo

(e) Discuss the common advantages of the sprinkler system of irrigation and drip [COI] 5

irnigation method.

(1) Classify Indian soil in perspective of the Agriculture. [COT| 3

Answer (3} (a) and {3) (b).
(3)a) Wheat s to be grown at a corvtain place, the nscful climatological conditions ol o2 0
which are tabufated below in the Table. Determine the evapotranspiration and
consumptive irrigation requirement of wheat crop. Also determine the ficld
irrigation requirement if the water application efficiency is 80%. Make usc of
Blaney Criddle equation and a crop factor equal to 0.8.
Month Monthly Temp(°C) | Monthly % of ddy “Usctul rainfall (un)I
averaged over last time Averaged over lasl |
tive years hour of the ycar five years
November | 18-0 7:20 1-70 (
December | 15-0 7-15 142 ]
January 13.5 7-30 301 7
| February 14-5 7.10 J 225
[CO2| Y

(b) An unlined canal giving a seepage loss of 3.0 cumecs per million square
metres of wetted arca is proposed to be lined with 12¢m thick cement conerete
lining, which costs Rs.170/- per 10 square metres. Given the following data
work out the economics of lining & cost benefit ratio:
(i) Life of lining: 50 years

(i) Anaual revenue per cumee of water from ail crops Rs.
(i) Discharge in the channe!: 85.0 cumees

vy Arca nf the channel 40,5 m®

3.33 Jakhs.
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(v) Wetted perimeter of the channel: 18.3m

(vi) Wetted perimeter of the lining: 18.1m

(vii) Annual maintenance cost of unlined channel: Rs. 1.0/per 10 m’.

(viii) Seepage loss in lined canals; 0.04 cumec per million m” wetted area

(ix) Percentage savings of annual maintenance charges in lined canals, out of
anntal maintenance charges for unlined canal: 36%

(x) Rate of interest: 7.2%
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Chnose the correct alternative/ alternatives for any 15 MCQ from the tollowm" 17 MCQ:
No. of Part 11 CcO Marks
Question
1) The percentage of Indian population which is directly dependent on agnculture is [COT) 1
(A) More than 80% hee
{B) More than 75%
(C) More than 70%
(13} None of the above
[COT] 1

2) Wild flooding
(A} is controlled by levees

(B) is not controlled by levees

() partially controlled by levees

(D) is same as border flooding

(B} (&) 'md (D) of the above

3) 1000 m* to 8000 m® arca of cultivation is generally noticed in [COT| |
(A) Border Flooding

(B) Check Flooding

(C) Ordinary Flooding

(D) All of the above

4Y In the method of irrigation, the arca wetted varies from 1/2 to 1/5 of total [CON I
area over which crops are grown ‘The blank space should be filled by:

(A) Border Flooding

{B) Furrow

(C) Sprinkler _

(D) None of the above _

5N is the densest and heaviest type of soil. The blank space should be filled by: — [COT] !
{A) Sand

(B) Clay

(C) Silt

(D) None of the above
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6) Mountain Soils: [COl] l

(A) Are found in the Himalayas
(B) Contain significant amounts of organic matter

(C) Cannot be easily drained out
() None of the above

7) Tha water above the watertable: [COI| i
(A) is known as soil-moisture

(B) is known as ground water.

(C) ) is known as potential water
(D) (A) and (C) of the above

- 8) When the soil very dry, there may be need of:

(A) Drip Irrigation

(B) Paleo irrigation

(C) Sprinkler Irrigation

(D) Both (A) and (B)

9) Time factor help to:

{A) Correlate with capacity factor

(B} Supply discharge in a canal during a period to its desxgned full capacity
(C) Check the dangers of over irrigation

(D) None of the above

10) ____isthe ratio of the area actually irrigated by the cultivators to the mean
supply discharge set out from the outlet of the distributary over the crop period. The blank
space should be filled by:

(A) Duty '

(B) Nominal Duty

(C) Storage Duty
{D} None of the mentioned above

[COl] .l

[cot] 1

[COl] 1

11) If the discharge at concave side is more [COT] 1
(A) The curve should have less radius

(B) The curve should have more radius,

(C) The curve should have immediately another adjacent reverse curve
{D) None of the above '

12) Raha is also known as

(A) Persian wheel,

(B) Paddle wheel,

(C) Archimedean screw,

(D) None of the above

13} The irrigation water should be supplied as soon as the moisture falls up to:
(A) The field capacity moisture content '

(B) The optimum level of moisture content

(C) The permanent wiliing point

(D) None of the above

[COTY |

[co2l 1
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14) We can measure the consumptive use through: [CO2]

(A) Blaney-Criddle Equation,
(B) Penman's equation, ,
(C) Hargreaves class B pan evaporation method,
(D) All of the'above
I'5) Tn estimation of consumptive use, the monthly per cent of annual day light hours fora [CO2]
particular month, depends on ' A
(A) Number of Days in the particular month - A
(B) Position of the month is respect of closeness to summer solstice
(C) Latitude of the place (of which the monthly percentage are in consideration)
(D) All of the above .
. 16) Evaporation losses are genetally of the order of: [CO2]
(A) 2 to 3 percent of the total losses,
- (B) befow 2 percent of the total losses,

(C) above 3 percent of the total lonses,
(D) None of the above

17) The seepage loss in channels can be occurred either through
(A) Percolation, L

(B) Absorption,

(C) Evaporation,

(D) None of the above

[CO2]

End of Questions

(50 marks for part I and 50 Marks for part f1)
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