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NTK/KW/15-7410

Fifth Semester B. E. (Civil Engg.) (CBS)
Examination

HYDROLOGY AND WATER RESOURCES

Time : Three Hours | | Max. Marks : 80

N. B. :(I) Al questions carry marks as indicated.

Answer total Six questions as per the choices

given from Twelve qucstions.

(3) Assumc suitable data wherever necessary.

(4) Hlustrate your answers wherever necessary with
the help of neat sketches.

(5) Usc of Non-programmable clectronic calen-
lator 1s permitted.

]. (a) Explain bricfly thc importance of temperaturc,
humidity and wind in hydrological study. 7

(b) Decfinc the following tcrms :
(i)  Intensity of rainfall.
(iiy Mass curve,
(ni) Heytograph.

(iv) Raingauge (Recording)
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(v) Non-rccording raingauge
(Vi) Artificial rain. 6
OR

2. (a) Explain bricfly orographic precipitation and convective
precipitation. S

(b) Calculate the optimum number of rain gauges for a
drainagc basin so as to limit the percentage error
within 8%. At present the drainage basin is provided
with 5 raingagucs. The average rainfall in cm at
these stations is ; 95, 85, 70, 55 and 40. Also
dctermine the standard crror of cstimation of average
rainfall in the existing sct of raingaugcs. 8

s s i L

3. (a) Draw a typical infiltration curve and indicatc on it |
the various componcents. If infiltration capacity of a )
catchment is represented by f=0.5+ 1.2¢0-5xt
dctermine the values of various components. 6

(b) A 6 hour storm produccd rainfall intensitics of
7, 18. 25, 12, 10 and 4 mm per hour in successive
onc hour interval over a basin of 600 km2. The
rcsulting runoff is obscrved to bc 2650 hecter-
mctcers. Determine ¢-index for the basin. 7

OR

4., (a) If 7.35 litres of water is removed from an
cvaporation pan of diamcter 1.25m and
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simultancously the rainfall recorded is 9.2 mm,
determine the cvaporation in mm. 5

(b) Obscrvations recorded for a reservoir during a
period of onc day arc as follows :

()  Catchment arca -~ 25 km?

(1) Watersprcad = 0.7 km?

() Precipitation during the period = 50 mm
(v) Runoff cocfficicnt for basin = 0.6

(V) Drop in reservoir watcr level during the period
= 10 cm

(v1) Constant discharge from rcscrvoir = 9 m/s.

Find the avcrage rate of cvaporation during the ;
given period i mm/hr neglecting seepage losses. I
8

5. (a) What arc the various components of runoff ? Explain
in brief. 6

(b) Explain bricfly -

‘-

(i) Arca-vclocity mcthod for strcam flow
mcasurcment,

(i) Classification of strcams. 8
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OR
6.

(@) low is base flow scparated from the slérm
hydrography ? 5

(b) Ordinates of 6 hr unit hydrograph arc as given

below

Time |0} 6 | 12118 |24 |30 36 (42 |48 |54 | 60|66

6 hr {0 125165 (155(125]95 66 |55 (33 {22 | 11|00
UHO

I two storms cach ‘of 6 hr duration occur in
succession having rainfall excess 2.5 cm and 4.5 em
resp, compute ordinates of resulting hydrograph
assuming basc flow 50 cumeccs. 9

7. (a) What is thc probability that a flood of certain
magnitude with a rceturn period of 20 years,

(1) May occur in néxt 12 years ?
(1) Occurs twice in 10 successive ycars‘ 7 6
(b) Lxplain brcily — | |
() Causcs and .cffccts of flood.
(1) Risk and rcliability. 7
OR

8. (a) Pcak flow rccords for a river at a station, where
a reservoir is to bt constructed for a period of 80
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(b)

9. (a)

(b)

years s as follows

(1) The anthmetic mean of peakes -~ TRI0OmM s
() The standard deviation 2500 m-” scc

Using Gumbel's method. determine the recurrence
interval for a flood of 13000 m¥ see. For 80 vear
sample size. Reduced mean. v, = 0.5369 and
reduced standard deviation S, 119

i

e
o
>y

A culvert 15 proposed across a stream draining an
arca of 180 hectares. The catchment has a slope
of 0.004 and length of travel of water 1s 1150m
Estimate 25 vears flood 1f ramfall intensity 1s given

by.

.‘ 02
1000 1 I — min'hr
r .
l I, — ycars
(t+20)07 { — minutes
Assumce runoff cocfi. = 0.35 7

Dcfinc and discuss : —

(1)  Porosity.

(i) Spccific retention.

(i) Aquifer.

(iv) Perchced water table. 6

In an confincd aquifer 8 m thick, a 10 ¢em dia. Well
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iIs pumpcd at 100 lit/min. Stcady drawdown
obscrved in two wells located at 10 m and 50 m
from the centre of the well are 3m and 0.05 m
resp. compute the transmissibility and the hydraulic
conductivity of the aquifer. 7

OR

10.  (a) The water level in the well was depressed by 3.5m

and it was observed to risc by 1.25m in 60
minutcs, deternmince.

(1)  Yicld from a well of 2.5 m dia, under a
depression hcad of 3.0 m

(i) Diameter of a well to yield 7.5 lit/sec under
a depression of 2.2 m. 7

(b) Ixplain in bricf methods of groundwater exploration.
6

11.  (a) Explain in bricf Groundwater recharge and any two
. recharging methods. ' 7

(b) Lxplain briefly :—
()  Ground water quality.

(1) Ground water movement. 7

OR
12. Write short notes on : (Any Four) :—

(1) Inter-basin water transfer.
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(1) Water resource  planning  through  watershed
mandagement.

(m)  Multipurposc project.
(V) Interstate niver dispute.

(M) Selection of recharge sites. 3'|2X4-=14




