Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

18CV734

hi Semester B.E. Degree Exaniiﬁation, Feb./Mar. 2022
Ground Water Hydraulics

'filn[le3hrs anh ’x_yMax. Marks: 100

‘ Note: Answer any FIVE full questions; cizbosing ONE full question from each module.
g Module-1 ~
Té’ 1 a. With a sketch, enumerate the dlfferent zones of subsurface water (08 Marks)
4 b. Distinguish between confined ‘and unconfined aqulfers w1th sketches. (08 Marks)
g c. Compare aquitard with aqulclude with examples. . (04 Marks)
& o
2 « OR
s 2 a. Discuss the occurrence of water in the followmg
=3 (i) Granite  (ii)Basalt (iii) Gravel (iv) Sand (v) Clay (10 Marks)
! b. Highlight the salient features of the following types of aquifers (with sketches):

(1) Perched ‘ (i) Leaky (111) Seml-unconﬁned (10 Marks)

Module-2

3 a. Explain the terms: (i) Specific y1eld (ii) Storage coefﬁment How they vary with the type
of s0il? An artesian aqulfer 20 m' thick has a porosity of 20% and bulk modulus of
compression 10® N/m?, Estimate the storage coefﬁ(nent of the aquifer, given bulk modulus
of elasticity of water as 2.1 X 10°N/m®. 5 e (08 Marks)

b. Define hydraulic conductlvxty Discuss the: factors mﬂuencmg 1ts value How its value is
determined in thefield? ~ (06 Marks)
c. A field test for permeab111ty consists ‘in observmg the time- requlred for tracer to travel
between two obsetvation wells. A tracer was found to take 10 hours to travel between two
wells 50 m apart when the difference in the water-surface elevation in them was 0.5 m. The
mean pamcle size of the aqu1fer was 2 mm and the por051ty of the medium 0.3. If kinematic
viscosity is 0.01 cm¥sec, estimate:
(i) The coefficient of permeability and intrinsic permeability of the aqulfer
(11) ‘The Reynold’s number of flow e ' (06 Marks)

£ s U OR
4 a State and explain’ Darcy s law. Calculate the seepage velocity for the following data:
Time taken for a tracer to move from one well to another 25.0 m apart = 5 hours
Porosity of aqulfer =20% »
Head loss during the travel = 0.5, m (08 Marks)
b. Distinguish between transm1551b111ty coefficient and intrinsic permeability. Two aquifers
were found to be connected by a water bearing stratum, which are 32 kms apart. The
thickness of strata is 30:m which has an inclination of 20 m/km. The hydraulic gradient
between the aquifer is- 0.2 m/km. Determine the transmissibility of the stratum. It takes
20,000 years for the movement of ground water through the stratum. (08 Marks)
c. When 3.68 million m® of water was pumped out from an unconfined aquifer of 6.2 km? areal
extent, water table was observed to go down by 2.6 m. Compute the specific yield of the
aquifer. If the water table of this aquifer goes up by 10.8 m, compute the volume of
recharge.. . (04 Marks)

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Module-3 ,
Explain the terms cone of depression and drawdown with a sketch (04 Marks)
Deduce the discharge equation for the steady flow to a well in a confined aquifer. (06 Marks)
A pumping test was carried out on a new 1rr1gat10n bore well penetratmg fully into a
confined aquifer at a rate of 25 litres/sec. The' drawdown measured in an observation well
Jocated at 45.7 m from the pumping well durmg the test is tabulated ‘below. Compute
transmissibility and storage coefficient of the aquifer by Cooper—Jacob method.
Time (in hours) 0.5 18 |#2.7 | 54| 9.0 | 12.0 | 18.0 |30.0 | 54.0
Drawdown (in mt) | 0.091 | 0.294 \0.382 0.55]0.701 | 0.785.[ 0911 | 1.06 | 1.24

(10 Marks)

OR ‘
Discuss Chow’s method of cornputlng the transmlblhty and storage coefficient of an aquifer.
(06 Maxks)

A 0.3 m well penetrates 50 m below the static water table. After a long period of pumplng at
a rate of 1800 liters/minute, the drawdowns in the:wells at 15 m and 45 m from the pumping
well were 1.7 m:and 0.8 m respectlvely Determine the transmissibility of the aquifer.
Compute also the drawdown in the pumping well Assume radius of influence as 300 m.

(08 Marks)
nghhght the sahent features of i 1mage well theory. (06 Marks)
Module-4 :
Discuss the electrical resistivity method of ground water explorat1on (10 Marks)
Explam temperature loggmg and fluid re51st1v1ty logglng with the help of simple sketches.
) n : (10 Marks)
Explain types of radloactwe logging adopted in ground water exploratlon with simple
sketches. ; (10 Marks)
Discuss the seismic refractlon method of ground water exploratlon with time-travel graph.
Enumerate the applications of thls method. e (10 Marks)
. Mo dule-5
Compare and contrast the use: of open wells and tube wells. (10 Marks)
. List the different types of pumps used to lift: the water. With a neat sketch, explain working
,pnnmple ofa centnfugal pump. £F (10 Marks)
. OR
Explam the concept of conjunctwe use. of water. Enumerate the benefits accruing from it.
(10 Marks)
Explain (in bnef) any one method of ralnwater harvesting method for :
(1) individual house (ii) multi-storeyed building. (10 Marks)
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