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CE-603 (A) (GS)
B.Tech., VI Semester
Examination, May 2022
Grading System (GS)
Water Resources Engincering
Time : Three Hours
Maximum Marks : 70
Note: 1) Attempt any five questions.
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i} Allquestions carry equal marks.
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J iii)In case of any doubt or dispute the English version
- question should be treated as final.
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1. a) Explain free flooding, border flooding and check flooding
in brief with the help of neat sketches.
5 IR 6 e § o 4G, W a6 3R 9% 115
- e R
b) Determine the time required to irrigate a strip of land of
0.04 hectares in area from a tube well with a discharge of
0.02 cumec. The infiltration capacity of the soil may be
taken as 5 cm/hr, and the average depth of flow on the
" field as 10 cm. Also determine the maximum area that
can be irrigated from this tube well.
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A certain crop is grown in an area of 3000 hectares, which

is fed by a canal system. The data pertaining to irrigation

are as follows:

Field capacity of soil = 26%, Optimum moisture = 12%,

Permanent wilting point = 10%, Effective depth of root

zone = 80 cm, Apparent relative density of soil = 1.4. If

the frequency of irrigation is 10 days and the overall

irrigation efficiency is 22%. Find:

i) Daily consumptive use

i) Water discharge in m®/s required in the canal feeding
the area.
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Explain the classification of irrigation canals based on

i) Function of canal

if) Discharge and relative importance in a given network
of canals.
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Define Lacey’s regimes channels. Write any four
drawbacks of Lacey'’s theory. . |
et 3 P ) o ) el & R &t fvel TR
Ffeat o1 @ W

Design a regime channel for a discharge of 35 m?/s with
a silt factor of 0.9 by Lacey’s theory. Taking side slopes
as |H:2V. |
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An extensive aquifer is known to have a groundwater flow in
N30°E direction. Three wells A, B and C are drilled to tap
this aquifer. The well B is to east of A and the well Cis to
north of A. The following are the data regarding these wells.
@ A - Pl N3O°E fRar & ofsiet g o forg <
ST 1 59 V-7 B 9 e 2 forg e il A, BAR C
& e & o 21 AT BFAAS o # & iR il C
il A IR 8 &1 3 il & widu A PR Slns 21
Distance (m) | Well | Groundsurface | Water Table
Elevation Elevation

(m above datum) | (m above datum)
A 160.00 157.00
AB=800m B 159.00 156.50

AC=2000m C 158.00 ?
Estimate the elevation of water table at well C when the

wells are not pumping.
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b) Inacertain alluvial basin of 100 km?, 90 mm? of groupg
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water was pumped in a year and the ground water table
dropped by about 5 m during the year. Assuming ny
replenishment, estimate the specific yield of the aquifer
If the retention is 12%, what is the porosity of the soil?
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A small watershed consists of 2 km? of forest area
(c¢=0.1), 1.2 km? of cultivated area (¢ = 0.2) and 1 km?
under grass cover (¢ = 0.35). A water course falls by
20 m in a length of 2 km. The IDF relation for the area
may be taken as i = 80 T%%/(t + 12)°°. Estimate the peak
rate of runoff for a 25-year frequency.
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On the basis of hydrograph studies explain in brief about
perennial and ephemeral stream with suitable diagrams.
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The rates of rainfall for the successive 30 min period of a 3-
hour storm area : 1.6, 3.6, 5.0, 2.3, 22, 1.0 cm/r. The
comresponding surface runoff is estimated to be 3.6 cm.
Establish the @-index. Also determine the W-index.
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Explain in brief about the analytical methods for
determination of lake evaporation.

it arsflasor & Frufzor & Ry Redvomers adel & ar
3 wf&w ¥ gamw
Explain Arithmetic mean method and Thiessen polygon

method for calculation of average depth of precipitation
over a catchment.
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Explain Muskingum method of channel routing and
steps involved in it.

ford

8. The ordinates of a4-hour unit hydrograph fora particular basin
are given below. Determine the ordinates of the S-curve
hydrograph and therefrom the ordinates of the 2-hour unit
hydrograph and plot them, area of the basin is 630 km?2.
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[ Time 4-hr UGO (cumec)
0 0
- 2 25 |
4 100
6 160
g 190
10 170
12 110
14 70
16 30
18 20
20 6
29 1.5
24 0 ]
EEE 2
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