Heaven's Light is Qur Guide
DEPARTMET OF CIVIL, ENGINEERING
RAJSHAHT UNIVERSITY OF ENGINEERING & TRCHNOLOGY
B.Sc. Engineering TITIRD Year EVEN SEMEST £ :xamination, 2020

CE 3221
Hydrolo .
Full Marks: 72 d o Time: 3 Hours
N.B.:- (i) Answerony SIX questions, taking THREE from each sestion.

(i) Figure In the margin indicate full marks
(i) Use separate answer script for each section
(lv) Assume reasonable value for any data missing,

SECTION-A

O.' What are the basic data requir i iydrologic equation’, Y
s {ov can you represent rainfall data A0

A semicircle of diameter 20 km with an equilateral trian|

gle of side 20 km below its dlameter is & chise  ASK)
approximation o a river basin, The position coordinates of 5 raingauge stations A, 13, C, I and Ji, Jocites
within the basin with respeet 10 n coordinate axes system whose #-axls and orighn ere milidem with

diameter and centre of the circle are (5, 5), (-5, 5), (-5, -5), (5, -5) and (0, 0) km respectively, Ifjihe rainfell
record at these raingauges are 85, 92, 77, 80 and 105 mm respectively, determine the over

depth of
rainfall using Thiessen polygon method,

/

What is evapotranspiration? Enumerate the factors sffecting evapotranspiration. J 104
‘A fan-shaped catchment produces greater flood intensity’ - Justify the statemer)t, 30
How can you determine infiltration by double ring infiltrometer? 34%)
Determine the return perlod (recurrence interval T) of a flood, which has a 10% risk of belng flooded 109
(i) in the next 100 years, and (i) In the next 50 years. ,
Q13 (n)/ Explain briefly the method of stream gauging by area-velocity methad, 34
b) How can you adjust stage-discharge rating curve? Explain with neat skeich. (L]
3144
(d) The following data are obtained by stream gauging of a river; 14

Main gauge staff reading (m): 9.6 9.6

Auxiliary gauge staff reading (m): 9.32 867

Discharge (cumec): 4,50 845

What should be the discharge when the main gauge reads 9.6 und the auxiliary gauge reads 9.02 m,

Write short notes on: (i) Intermittent and perennial sueams, and (if) Isochrones, 414
Discuss the steps of derivation of unit hydrograph, 300

The design storm of a waler shed has the depths of rainfall of 4.9 and 3.9 ¢in for the consecutive e 5.00
periods. The 1-hr UG can be approximated by triangle of base 6 hr'With a peak of 100 cuméc occurring

after 2 hr from the beginning, Compute the flood hydrograph assuming an average loss rate of 9 mm/hr and
constant base flow of 10 cumec. What is the area ol water shed and its coefficlent of runoff?

SECTION B

Winc ‘ground wuler'—erlc down advantages of ground water 4,00

over surface water,
Explain the movement of ground water and factors affecting the flow of ground water, 400
(c) Water is flowing through a vertical planz, which width is 3 thines greater than height. The gradient of — 4.00
pressure Is 880 m horizontal to 2.20 m vertical, If the discharge llowing through the fine sand is #.50x10"
mY/s and hydrautic conductivity of fine sand is 3 m/day. Find thedimension of the venical plane

(y‘ Distinguish between: (i) specific yield and specific capacity, and (1) Aquifer and aquiclude. 300
0 Write down Dupuit-Forchheimer essumptions for ground water movement. Derive steady static discharge 5,00

equation for an artesian aquifer.
(€)' In an artesian aquifer of 8 m thick u 10 em dlameter well Is pumped at a constant rate of 100 lives/minute, — 4.00

The stcadrx state drawdown observed In two wells located et 10 m and 50 m distances from the centrg of the

well are 3 and 0.05 m respectively. Compute th TransmisSThTlity and the hydraulic Enductfvity of the
aquifer.
Q.7(a) Wrlte short notes on: () Advantages of open wells, (if) Storage co-elficient. 1.00
(b) Describe the deslgn of well screen, selection of screen material and design of slot size for deep tubewell. 4.00

(c) From analysls of a boring data for constructing deep tubewell In RUET, it was found that the coarse sand - 5.00
layer lies between 120 to 148 I\ from the ground level. If the desired discharge Is 900 Ipm, diameter of well
Is 18 cm, then find the length of sereen and check the entiance velocity for (1) when arteslan aquifer, and
(il) when water table aquifer,

Q.E (a) Define flood routing. Describe the identification of areas for ground water recharge and quality of source 4,00
water,

(b) ~Classlfy artificlal recharge. Describe most sultable recharge method of ground water for Bangladesh, 4.00

(¢) When 3.68 million m? of water was pumped out from an unconfined aquifer of 6.2 km? areal extent, the 4,00
water table was observed to go down by 2,6 m, Whaj [s the specific yleld of the aquifer? During » monsoon D e
season If the water table of the same aquifer goes up by 10.8 m, what Is the volume of recharge? 9} Qb JW,‘;

The Fnd
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‘ ) Heavyg, ’I.' ; ’ Guide |
K 'DEPARTMETU(I);LE'" '”"O ENGINEERING
RAJSHAHI UNIVERSITY o E;I‘é | NEERING & TECHNOLOGY
J -

B.Sc. Engineering Thirq Year [y o Semester Examination, 2019
i U ye

CE 3221

‘ Hydpgjogy
Full Marks: 72 y 0 i
1 ; ‘ Time: 3 Hours
] N.B.:- @) Answer any SIX questions, taking THREE from cach section

(.i.i.) Figure in the margin indicate full mayy
(fu) Use separate answer script for ench sg;}on
(iv) Assuine reasonable value for any data missing.

EY

SECTION-A
Q. 1 Explain with the help of a neat sketch the hydrologic cycle in nature, indicating its various phases. 4,00
What are the functions of hydro logy in water resourceg development? 4.00
Explain ‘hydrologic equation®? What are the basic datq required for hydrological studies? 4.00
Explain the methodology for rain-gauge installation, 4.00
Write a short note on probable maximum precipitation (PMP). Describe the methods of estimating PMP. 3.00

) - Find the mean precipitation for the area shown in figure below by Thiessen Polygon method. The area is  5.00
compound of a square plus an equilateral triangular plot of side 2 km. Rainfall readings are in cm at the various

station indicated.,
f‘;,Qanpz__Q_k_m_____./, B (68 cm)

S ’

e ]

'L\R‘?,' [N el

- ”,— : \\\ ’,r )

{ - \ ~ id 1
(IScm).\ 2km. o 1 2km

< h ) H

\‘~\ \ "//’ E < ) :

o7 (38cem) s |

24 NSo
K O “® C(43cm)
) i . D(@20cm) 2km
/Q-3 c\inltfa short notes on (i) Isohyet, (ii) Average annual rainfall, (iii) Orographic precipitation, and (iv) Rain-gauge ~ 4.00
ensity.

Explain normal ratio method of estimating the missing rainfall data. 4.00
Df:termine the optimum number of rain gauge station required to install in the watershed if the normal annual ~ 4.00
rainfall recorded at different stations are 800, 1020, 850, 470, 710 and 390 mm. Assume the allowable error in

-#the mean value is-10%.

Q4 (a) Define Unit hydrograph. What are the properties of unit hydrograph? 4.00
) QA - i o o i o,
(c) The ordinate of 3-hr unit hydrograph are given as under. Find the ordinates of 9-hr unit hydrograph. 4.00

| Time (hr) | o [ 3 6 9 12 15 18 21
[3-hrOUH@ms) | 0 | 50 75 150 80 50 30 0
SECTION B

Q.5 Distiniuish between ii) Sieciﬂc yield and specific retention, (ii) Water table aquifer and artesian aquifer, and ~ 6.00

ow will'you select the screen length 1n tube-well construction? 3.00

(c) A bore well log is shown in figure below, and an yield of around 900 Ipm is expected. Design location and  3.00
length of screen (for artesian condition) of the water well with piezometric head 6 m below ground level.

GL 0.0
A Clay f\
10.0 m
Fine sand
36.0m
Coarse sand
450m
"—“\_ . . .
R6(a) What are the factors which affect infiltration? Sketch 5 typical infiltration curve and give its equation. jgg

Explain the method of determining infiltration by Doub|s-ring infiltrometer. o s
(c)- The total observed runoff volume during a 6-hr storm wi;th a uniform intensity of 1.5 emhis21.6x100m If 4.0

the area of the basin is 300 km?, find the average infiltratjon rate for the basin.
' ’ 4,00

o unconfined aquifer. 4.00
4.00

ompression 2000 kg/cm?, Estimate 4. 0o
hepexpansibility of water? 21 x> kﬂ { m

/Q.7' What are the advantages of ground water compared to suirface water?
i Derive an expression for steady state discharge of wel] ﬁ‘lﬂy penetrating int
(¢)  Anartesian aquifer 30 m thick has a porosity of 25% anq pulk modulus of ¢
the storage coefficient of the aquifer, What fraction of th%# is attributable to t

' . ; . atificial | i 4.00
- /Q.8(a) What is ground water recharge? Why artificia] recharge |s done? Discuss the selection of artificial recharging

area. '
. i : ith. 4.00
(b) Mention various methods of artifici [ the most popular method ¥ ‘
S c ial : . Discuss :
advantages, gromnd. water «rgghz.l.rgc e 400 :

(¢) Discuss the parameters for water well design.



Rashadul Islam
Highlight

Rashadul Islam
Highlight

Rashadul Islam
Highlight

Rashadul Islam
Highlight

Rashadul Islam
Highlight

Rashadul Islam
Highlight

Rashadul Islam
Highlight

Rashadul Islam
Highlight

Rashadul Islam
Highlight

Rashadul Islam
Highlight

Rashadul Islam
Highlight

Rashadul Islam
Highlight

Rashadul Islam
Highlight

Rashadul Islam
Highlight

Rashadul Islam
Highlight

Rashadul Islam
Highlight

Rashadul Islam
Highlight

Rashadul Islam
Highlight


Heaven's Light is Our Guide
DEPARTMENT OF CIVIL ENGINEERING oY
RAJSHAHI UNIVERSITY OF ENGINEERING & TEC.I-IN‘OLO olg e
B.Sc. Engineering THIRD Year EVEN Semester Examination, 2
CE 3221
Hydrology
Full marks: 72 Time: 3 Hours

N.B:- (i) Answer any SIX questions, taking THREE from each section.
(i) Figuresin the margin indicate full marks,
(ili) Use separate answer script for each section.
(iv)  Assume reasonable value for any data missing,

SECTION-A

Q.1 Discuss the practical applications of hydrology in the field of water resources engineering,. 4.00
Write short notes on: (i) Isohyet

G 0o oo, |
and (iv) Hyetograph, ,
(¢) Determine the optimum number of rain gauges st

ation required to install in the watershed of  4.00
500 sq. km, if the normal annual rainfall recorded

at different stations are given as under:
Station A B C D E F
[ Rainfall (mm) | 800 1040 780 450 650 350
Assume the allowable error in mean value is 10%.

Q.2.(a) Explain the method of determining infiltration by Double-ring inﬁltro-meter.
(o

4.00
Recommend measures to reduce reservoir evaporation. 4.00
The total observed runoff volume during a 6 hr. storm with a uniform intensity of 1.5 cm/h 4.00
is 21.6x10° m®. If the area of the basin is 300 km?, find the average infiltration rate for the
basin.

Q. Classify the runoff and ex

plain their mechanism,
) Define the followin

4.00
gs: (i) Isochrones, (ii) Effluent stream, (iii) bank storage, and (iv) 4.00
Drainage divide.
@ Discuss the various factors which affect the runoff from a basin. 4.00
Q-4(a) Explain briefly the method of stream gauging by area-velocity method., 4.00
(b) Draw the qualitative diagrams of stage-discharge rating curve for

Ganges river.
(¢) A surface float took 10 sec to trave
approximate mean velocity of the str
would have taken to trave| the same run?

(i) Tista river, and (i) 3.00

am of 20 m. What is the 5.00

A\
SECTION-B

Q.5(2) Distinguish between: (i) Confin
storativity, and (iii) Artesian wel
(b) What are the assumptions in the analysis of steady radial flow into well? 3.00
(c) Determine the storage coefficient of an aquifer from the following data: porosity = 35%, 4,00
thickness of aquifer = 30 m, bulk modulus of water, Ky =21 GN/m?, modulus of elasticity
of the soil skeleton, E, = 3x10® N/m?,
Q.6(a) What are the advanta
(b) Derive an expressior

ed aquifer and water

table aquifer, (ii) Transmissivity and 5.00
I'and flowing well,

ges of ground water compared to surface water?

3.00
1 for steady state discharge of wel]

i fully penetrating into unconfined 4.00
aquifer, '

{c) A pumping test was carried out on a new irrigation bore well penetrating fully into g
confl

n observation wel] located
Determine T ang § of the

Ined aquifer at a rate of 25 lit/s. The draw
at 47 m from the pumping well during the te
aquifer using Coper-Jacob method.
Time (1) in hrs. 0.5 1.8
Drawdown (s) inm | 0.09 0.29

down measured in a
st is as given below.

AQ.7(a) 4.00
(b) Describe the methods of ground water recharge. 4.00
(¢) What are the objectives of water wel] design? Discuss the types of water wel], 4.00
Q.8 (a) i 4.00
(b) "Discuss the parameters 1or WwarmT . 5.00
(c) Do you think drilling a large diameter well mean proportionally large yields? Explain, 3.00

The End
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Heaven’s Ligit is Our Guide

f; ‘ DEPARTMET OF CIVIL ENGINEERING
F s RAJSHAHI UNIVERSITY OF ENGINEERING & TECHNOLOGY
B.Sc. Engineering Third Year Even Semester Examination, 2017
CE 3221
Hydrslogy
Full Marks: 72 __.Time: 3 Hours
N.B.:- (i) Answer any SIX questions, taking THREE from each section.
(ii) Figure in the margin indicate full marks.

(iii) Use separate answer script for each section.
(iv) Assume reasonable value for any data missing.

SECTION-A
Jw, 4 i 2 — ( Y '
i Write short notes on: (i) isochrones, (i) Influent stream, {iii) Interflow, and (iv) Catchment area. 4.00
Discuss the various factors which affect the runoff fiom a basin. 4.00

The total observed runoff volume during a 6 br storm with a uniform intensity of 1.5 cm/hr is  4.00
2.16x10° m’. If the area of the basin is 300 km?, find the average infiltration rate for the basin assuming
there are no other losses.

O_.’) List the various factors which affect the runoff from . basia, Atrm 5.00
5 3.00
river 1s dry for 5% days ol a year. A crop requires 115 days water supply from this river for its base  4.00
period of 120 days. What is the probability that crop ywill fail in a year? What i5 the probability of failure

in 4 years?
Vader?
Q.3 () Discuss the factors which affect infiltration. Sketch a typical curve of infiliration and give its cquation. 4.00
AP7 Define pan coefficient. Why is it needed to determine” 4.00

What is the evaporation, if 4.75 litres of water is rcinoved from ar evaporation pan of diammeter 1.22 m 4.00
and the simultancous rainfall measurement is 8.8 mm?

2.4 (2 Describe with the help of a neat sketch any taree meihods of separation of base flow from the  3.00
hydrograph of runoff.
(b} Describe the limiiations of unit hydregraph. 4.00
(¢) The successive three hourly ordinates of @ 6-hr UG for a particular basin are 0, 15, 36, 17.5, 85,3 5.00
and 0 cumec respectively. The fiood peak observed due io a 6 lir storm was 150 cumec. Assume a
constant base flow of 6 cuinec and an average stern 1oss of 6 mm/hr, determine the depth of storm
rainfall and the stream flow at successive 3 hr interval.

SECTION B

Q.5(aj What are the factors that influence the selecticn of a site for a stream gauging station? 3.00
{b) What is a flow rating curve? Explain its use. Skeich a typical flow rating curve. 3.00
A cofferdam is designed for a 25 year ilood and constructed. If it takes 5 years to complete ﬂthe 4.00
construction of main darn, what is the risk that the cofferdam may fail before the end of the construction
period? What retum period in the design of cofferdam would have reduced the risk to 10%7?

0.6 What are the assumptions in the analysis of steady radial flow into well? C-" F 3.00
%) Distinguish between: (i) Aquiclude and Aquiiard, and (ii) Aquifer and Aquifuge. 4.00
(¢) In a homogeneous isotropic_confined aquifer of constant thickness of 20 m, porosity of 20% and  5.00

permeability of 15 m/day, two observation wells 1200 m apart indicate piezometric heads of 5.4 m and

3.0 m respectively. Assuming uniform flow, average grain diameter of sand 1 mm and viscosity of water

= 0.01 em¥sec, state (i) whether Darcy’s law is applicable? (ii) what is the average flow velocity in

pores?
OJ/’ﬂ/] What do you understand by data curve, type curve, and matching? 3.50
. ) Derive an expression for steady state discharge of well fully penetrating into confined aquifer. 3.50

(¢) The drawdown measured in an observaliol‘\ well lec:\led s\l a distuRce of 100 m frem a pumped well is.  5.00
recorded below: At et 99° (¢ OY (732 g0t N96  94F 9. 8 L
[ Time, t(days) | 0.001 [ 0.005 [ 0.01 [ 0,05 [ 0.10 | 0.50 1.0 5.0 10.0
| Drawdown. s () | 0083 [ 0.196 | 0298 10376 | 0431 | 0359 | 0.614 | 0095 | 0197
The well is confined aquifer and pumping raie fran- the well is 1000 m/day. Determine the aquifer
paramelers using the Cooper-Jacob method.

Q.8 (@) How will you seleet the screen length in tube-well construction? N R 3.00
(b) Enumerate the process of water well drilling? 2101 } 01 ol | 1?2.00
(c) Distinguish between open wells and Bore wells. ' 3.00
(d) Discuss the methods of Ground water recharge. 400

The End ; Ll ‘
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Full Marks: 72

Heaven's Light is Our Guide
DEPARTMET OF CIVIL ENGINEE NG
) ‘ ) S ENGINEERING
l{/\.l‘bllf}l—l! lJN!Vl:RSl’l‘Y OF ENGINEERING & TECHINOLOGY
B.Sc. Enginecring Third Year Even Semester Examination, 2016
CE 3221
Hydrology

Time: 3 Hours

SI') /}.nswcr any SIX questions, taking THREE from cach section.
(‘lll.) Figure in the margin indicate full marks.

(iii) Use separate answer script for cach section.

(iv)

Assume reasonable value for any data missing.

SECTION-A

Explain with the help of a neat sketch the hydraulic cycle in nature, indicating its various phases.
/ are v ~11 Q " H

What arc the functions of hydrology in water resources development?

Explain normal ratio method of estimating the missing rainfall data.

? .Mlnin the methodology for rain-gauge installation.

rite ' A . re Npes - -1 , H 1 1
Write d.o“ n the .ulmntagg‘.s nf:.c_coulmg type rain-gauge over non-recording type rain-gauge.
l)clcrmlﬁnc the number of additional rain gauges required (if any) to be installed in a watershed of
500 km" arca. The normal annual rainfall recorded at various statior

1s are as follows:
Station A B C D B F |
Rainfall(mm) | 500 | 1000 750 650 450 300 |
Assume allowable error as 10%.

Define pan co-cfficient. Why is it needed to determine?
Recommend measures to reduce reservoir evaporation.

What is the evaporation, if 4.75 litres of water is removed from an evaporation pan of diameter
122 ¢cm and the simultaneous rainfall measurement is 8.8 mm?

Desceribe with the help of a neat sketeh any three methods of separation of base flow from the stream
flow hydrograph.

Describe the procedure to develop unit hydrograph.

Determine the mean fTow velocity of stream water, using two-point method, the data recorded using

current meter are given as under. Assume the value of @ = 0.3 and b = 0.05.
r = r 1 rere

Depibat ~ Raevolutions Vime (:,:c\:::_d?;—_-1
0.2d 35 50 B
0.8d 25 1 55 |

SECTION B

o

()‘\‘i/;ghilc short notes on: (i) Influent stream, (ii) Isochrones, and (iit) Bank storage.

Discuss the various factors which affect the runofT from a basin.

. . L 2t . . .
The [Horton's infiltration cquation for a basin is-given by f = 6 + 16¢ . where f is in mm/h and t is

U)l/in hours. If a storm occurs on this basin with an intensity of more than 22 mm/h, determine the

(}) 0.0 (a)

(b)

&‘ (c)

o ()

- 0.7 ()

(b)

(c)

()

%i
\

\

b

B
&

(1

\:)/ Yeseribe the methods of ground water recharpe.
(1)

average infiltration rate for first 75 minutes.

Define ground water. How much do we depend on ground water?

Write short notes on: (i) Leaky aquiler, (ii) Vedose zone, and (iii) Artesian aquifer.

What are the advantages of ground water over surface water?

Find the amount of ground water low in m’/dny. through fine sand when cross section of the soil
cample is 85m x 25m and travelling path length is 800 m. Use the hydraulic conductivityk = 5 mviday.

What are the basic differences between PVC plastic and steel casing material in construction.

How will you seleet the sereen length in tube-well construction?

Derive an expression for steady state discharge of well fully penetrating into confined aquifer.

In an artesian aquifer of § m thick, a 10 em diameter well is pumped at a constant ra‘: ol
100 ti/minute. The steady state drawdown observed in two wells located at 10 m m.\d \0 m distanee
from the centre of the well are 3 m and 0.05 m, respectively. Compute the transmissibility ana the
hydraulic conductivity of the aquifer.

N N A Tareas SN rechinr N
Vhat do you mean by ground water recharge? How will you identify the arcas to be recharged?

Write the advantages ol artilicial pround water recharge.

. e B0 g
A well with a radius of 0.5 m, completely penctrates an unconfined aquiter \A\I thickness S0 m m«!
water level in the well remains at 40 m-above the
500 m, what is the

k= 30 m/day. The well is pumped so that the :
bottom. Assuming that the pumping has essentially no efTeet on water table aty
steady-state discharge.

The End
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Heaven’s light is our Guide
DEPARTMENT OF CIVIL ENGINEERING

& RAJSHAHI UNIVERSITY OF ENGINEERING & TECHNOLOGY
4 B.Sc. Engineering THIRD year SIXTH SEMESTER Examination, 2015
CE 307
Hydrology
Full Marks: 70 Time: 3 Hours
\ N.B.:- (i) Answer SIX questions, taking THREE from each section.

(ii) Figure in the margin indicates full marks.
(iii) Use separate answer script for each section.
(iv) Assume reasonatle value for any data not given.

SECTICN-A
Q.Uzj/E plain the methodology for rain-gauge installation.

4.00
Iﬂ Explain normal ratio method of estimating the missing rainfall data. 3.67
A rainfall of certain high intensity is expected to occur once in 20 vears. What is the chance of  4.00
occurrence in any year? What is the probability that it may occur in the next 12 years?
Q.2(3) Define pan coefficient. Why it is needed to determine? 3.67
(b) Explain the method of determining infiltration by Double-ring infiltrometer. 4.00
OJ/ ‘ For a small catchment, the infiltration rate at the beginning of rain was observed to be 90 mm’hrand ~ 4.00

decreased exponentially to a constant rate of 8 mm/hr after 2.5 hr. The total infilration during 2.5 hr
was 50 mm. Develop the Horion’s equation for the infiltration rate at any time t < 2.5 hr.

" Q. On what factors the average annual rainfall of a place depends upon? What is the index of wetness?  3.67
Describe the three methods of determining the averags depth of rainfall over an ar 4.00
The Horton’s infiltration equation for a basin is given by /= 6 = I6e ", where fis inmm/hrand 1 4.00
is in hours. What are the values of initial infiltration rate /.. final constant infiltration rate /- and

constant k. If a siorm occurs in this basin with zn intensity of 22 mm'hr, determine the depth of
infiltration fcr the 45 minutes and the average infiltration for the second 73 minutes.

What are the factors that influence the selection of 2 site for a stream gauging station? 4.00
What is stage-discharge rating curve? Explain its use. Sketch a typical stage~discharge rating cunve. 3.67
The mean daily flows at a gauging station for a period of 7 davs are 7. 27 31.20and 13 4.0C
m’/sec, Tespectiy ely. What is the total volume of stream flow in hectare-mates? [Fine <:ainage area at
the site is 100 km’, what is the runoff volume in cm?

o Q4@

e
g

‘g\,n«“' (c) 38, 41
SECTICNK-B

-5(a) Describe with the help of a neat sketch any three methods of separation of base flow from the  3.67
stream flow hydrograph.

dp) () Write down the limitations of unit hydrograph. , 3.00
\'\3 (¢} The design storm of a watershed has the depths of rainfall 0f 4.9 and 3.9 cm for the consecutive  5.00
1 hr periods. The I-hr UG can be approximated by a triangle of base 6 hr with a peak of 30
cumec occurring after 2hr from the beginning. Compute the flood hyvdrograph assuming an
average loss rate of 9 mm/hr and constant base flow of 10 cumec.
Q.6 8 Define flood. Describe the capses of flood in Bangladesh. 2.67
L)(.,b)"Dcﬁm: (1) Standard Project flood (ii) Maximum Probable flood (iii) Design flood. 3.00
Ffd Describe rational method for estimation of the desien flood. 2.00
he analysis of a 30 year flood data at a point on a river yielded £ = 1200 m¥/sec and S5.=650 4.00
m/scc. For what discharge would you design the structure at this point to provide 90%
assurance that the structure would not fail in the next 50 years? The values of ¥; and A, for a
record length of n years are given below:
n 50 35 50 100
Y 0.53622 0.54034 0.54854 0.56002
A, 1.11238 1.12847 1.16066 1.20649
.7 (a) Distinguish between (i) Specific yield and specific retention, (ii) Water table aquifer and artesian  6.00
@U’, aquifer, (iii) Hydraulic conductivity and transmissibility (iv) Darcy velocity and actual velocity.
(b) State and explain Darcy’s law. 267
(c) Inanarcaof 100 ha, the water table dropped by 4.5 m. If the porosity is 30% and the specific retention  3.00

is 10%, determine (i) the specific yield of the aquifer and (ii) change in groundwater storage.

Q.8 (a) List out the assumptions made in the analysis of steady radial flow into well. 2.00

(b) Derive an expression for steady state dischargs of a well in a confined aquifer. 3.00

‘d- (¢)  Explain with a neat sketch the Cooper and Jacob method of determining the aquifer parameter.  2.67
U) (d) A well'is pumped at a constant rate of 8 liters/sec. A match of the well function [u versus w()]  4.00

with drawdown versus time data from an obscrvation well located at a distance of 450 m from
the pumped \;/cll has produced the following matching values: w = 1, W) =i, s =0.21 m, and
P/t = 2055 m¥minute. Caleulate the transmissibility and storage

. coeflicient of the aguifer. Also
estimate the drawdown in the well at the end of 10 days of pumping,
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(1) Answer SIX questions, taking THRELE from cach section.
(ii) Figure in the margin indicates full marks.
(iii) Use separate answer script for each section.
(iv) Assume reasonable value for any data missing.

SECTION-A

) W Explain “hydrologic equation'. What are the basic data required for hydrological studics?
) §
%

cupse.

cighboring rain gauge stations A, B, C, D, L and I have normal rainlalls of 610, 554, 468, 606, 563 and 382 mm
respectively. During a storm stations A, B, C, E and I have reported rainfalls of 22, 29, 35, 13 and 25 mm
respectively, and station D did not report as it was inoperative. Estimate the missing storm rainfall at D by the
arithmetic average and normal ratio method.

Write short notes on: (i) ALALR, (i) Rain-gauge density, (i) Double I?\S curve, and (iv) Depth-arca-duration

Briefly describe the factors affecting infiltration rate.

Define pan coefficient and why it is needed to determine.

Calculate the amount of water lost by evaporation if: (i) amount of precipitation = 12 mm, (i) quantity ol surface
inflow = 120 mm, (iii) ground water flow amount = 75 mm, (iv) surfacc outflow = 13 mm, and (v) storage
decreases by 5 mm.

Distinguish between (i) ¢ - index and w-index, (i) Infiltration capacity and infiltration rate, and (iii) Evaporation and
Transpiration.

Deline a T-hour UL What is the probability that o S-year lood will oceur at least once during the next 3 yuars?

he Horton's infilration equation for a basin is given by /= 6+ 16¢ " where f is inmm/hr and Uis in hours.
What are the values of initial infiltration tate /i), final constant infiltration rate /. and constant K IFa storm occurs
in this basin with an intensity of 22 mum/hr, determine the depth of infiltration for the 45 minutes and the average
infiluration for the second 75 minutes.

Is evapotranspiration same as consumptive use? Explain.
Recommend measures to reduce reservoir evaporation.
Hourly rainfalls of 2.5, 6 and 3 cm occur over a 20 ha arca consisting 4 ha of ¢ = 5 cm/hr, 10 ha of ¢ =3 em/hr

and 6 ha of @ = 1 em/hr. Derive hourly values of net rain,

SECTION-B

Explain how the stage-discharge rating curve for a stream-gauging station is prepared.

Draw the qualitative diagrams of stage-discharge rating curve for (i) Mohananda river, and (ii) Brahmaputra river.
A surface float took 10 see to travel a straight run ol a stream ol 20 m. What is the appropriate mean velocity of
the stream? I a velocity rod had been used, what time it would have taken 1o travel the same run?

Describe with the help of a neat sketch the four methods of separation of base flow from the hydrograph of runoff.

What are the limitations of unit hydrograph? '
The ordinates of 3-hr unit hydrograph are given as under. Find out the ordinates of 9-hr unit hydrograph.

Time (hr) 0 3 6 9 12 15 18 21|
3-hr OUIHL (m'/s) 0 50 75 150 30 50 30 0

Define ground water. Describe the scope of groundwater study.

Distinguish between (i) Zone of acration and Zone of saturation, (ii) Aquifer and Aquiclude, (iii) Data curve and
Type curve, and (iv) Darcy velocity and actual velocity.

An artesian aquifer 30 m thick has a porosily of 25% and bulk modulus of compression 2000 kg,/cmz. Estimate the
storage coclficient of the aquiler. What fraction of this is attributable to the expansibility of water?

What are the assumptions for Theis equation for unstcady radial Mow to a well?

Define well hydraulies. Write a short note on “movement ol ground water”,

Lxplain with a neat sketeh the Cooper and Jacob method of determining the aquiler parameter?

A well is pumped at the constant rate of 8 litres/sec. A match of the well function [u versus w(u)] with drawdown
versus lime data from an observation well:located at a distance of 450 m from the pumped well has produced the
following matching values: u = I, w(u) = I, s = 0.21 m, and r¥/t = 2055 m¥minute. Calculate the transmissibility
and storage coefficiont of the aquifer, Also estimate tho Urawdown in the well at the end of 10 days of pumping.

u ; wlu)
6x 107 |, 454
7x107 ! 439

The End

Time: 3 Hours
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3.67
4.00
4.00
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3.67
4.00
4.00
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4.00
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4.00
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Full marks: 70 r Time: 3 Hours
N.B:- (1 Answer any SIX questions, taking THREE from each section.

(i) Figure in the margin indicate full marks. ]

(iii) Use separate answer script for each section.

(iv)  Assume reasonable value for any data missing.

SECTION-A
Q.1 Mplain the scope of hydrology in water resources development, ) )
. M‘Vrile short notes on: (i) Hydrologic equation (ii) Depth-area-duration curve (iii) Rain-gauge density and its

fe

effect on the accuracy of rainfall data.

A catchment has six raingauge stations. In a year, the annual rainfall recorded by gauges are as follows:
Station A B C D E F
Rainfall (cm) 82.6 102.9 180.3 110.3 98.8 136.7

For a 10% error in the estimation of the mean rainfall, calculate the optimum number of stations in the

catchment.
QX Write short notes on: (i) Isochrones (ii) Bank storage (iii) Influent stream.
D‘/ Recommend measures to reduce reservoir evaporation. i
Q; Mhe cumulative depth of infiltration in an experiment on a tube infiltrometer is observed to follow the
equation F' = 0.165:90%  where F is in cm and t is in minutes. Determine the equation for infiltration rate and
the average infiltration rate.
\3 (a) What are the factors that influence the selection of site for a stream gauging station?

(b)

g&‘ (©)

Q.4 (a)

Ci (b)

\/\ ’ (c)
\

Q.5 (a)

‘\)‘ (b)
(¢)

Sketch a typical stage-discharge rating curve.
Following velocities were recorded in a station with a current meter.

Depth above bed (m): 0 1 2 3 4

Velocity (m/sec): 0 0.8 1.0 1.2 1.2

Find the discharge per unit width of stream near the point of measurement. Depth of flow at that point was
5.0m.
Define hydrograph. Draw a single peaked hydrograph and indicate its various phases.
Explain when multiple-peaked hydrograph is resulted from a basin.
The storm of a watershed has a depth of rainfall 0f 4.9 and 3.9 cm for the consecutive | hr period. The 1-hr UG
can be approximated by a triangle of base 6 hr with a peak of 50 cumec occurring after 2 hr from the beginning.
Compute the Mood hydrograph assuming an average loss rate of 9 mm/hr and constant base flow of 10 cumec.

SECTION-B

Describe with the help of a neat sketch any three methods of separation of base flow from the hydrograph of
runoff i.c. stream flow hydrograph. )

Write down the limitations of unit hydrograph theory.

What do you understand by a **3 hour unit hydrograph™?

().(vWDcﬁ ne flood routing, What are the uses of flood routing?
(b Define maximum probable flood and design flood. Write down the procedure to estimate the design flood for

Fl

Q7 ()
(b)

(j.b) ()

R (a)
(h)
(c)

Yol

any return period using Gumbel's distribution.

e analysis of a 30 year lood data at a point on a river yielded ¥ =1200 m'/s and S, =650 m's. For what
discharge would you design the structure at this point to provide 95% assurance that the structure would not fail
in the next S0 years? The values of v, and &, for a record length of n years are given below:

o 30 35 50 100
" 0.53622 0.54034 0.54854 0.56002
o, ““I 111238 112847 1.16066 120649

Classify sub-surface water by a neat sketeh,

Distinguish between: (1) Confined aquiler and water table aquifer (i) Specific yield and specific retention (iii)
Artesian well and flowing well (iv) Darey veloeity and actual velocity.

A well o 0.5 m diameter penetrates fully into a confined aquifer of thickness 20 m and hydraulic conductivity
82 10" /s What is the maximum yield expected from this well if the drawdown in the well is not 1o exceed
3m? The rading of influence may be taken as 200 m., '

List out the assumptions made in the analysis of steady radial flow into well.

Derive an expression for steady state diseharge of a well inan unconfined aquiter,

A 30 cm well penetrating a confined aquiler is pumped a1 a constant rate of 1200 Ipm. The drawdown at an

ohservation well at a radial distance of 30 m is as follows:
e (min) 10 “s0 ] o0 ] 200 ] soo T

JLim . 28 s ) e ]
Drawdown () | 0.2 [ 08 | o8 |2 | us [ as [ 30 |
Caleulate the aquifer parameters by using Cooper and Jacob methad, '

¥
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(\ Tullmarks: 70 " Time: 3 Hours
N W) Answe: any SIX questions, taking THREE from cach section.
(1)« Figure i the margin indicate full mads. .

() Use separate answer seript for each section,
(v)  Assume reasonable value for any data nussing.
1 (v) Necessary praphs and figure will be supphed.

’ o ‘ . SECTION-A

MUSEDANRUN JILSRYR Tiould Be kept i view Tor o TaTing the rungauge.
UG The cgns Ui o TRrme o T IO oI e et 1S Tequitd 1o be constructed with a
Apagyly 1o ke cone 1T 3 ycar Toods, SWhal s e pronabilmy Tl 1) The Tood will ol oeen at alTaied (1) i

TICCTT Twoie e dunng e constiacTion pernionld 7
Discass the vanous lactors which aftect runoll liom n.}\/
e T o . *
“xplam: "Cutient metrd ragpy cwrve - ow s it piepaied? Sketeh a typical rating curve.
. 0 L — —_—
FeTlowing veloctlics were recorded ma stream with i cuprent meter
: .y

SGL Depth above bed (11’1}./ 0 0.7 1.4 2.1 2N
*, Velocity fnifsec). 0 262 294 310 3.28
{ Q‘ Find the chscharge per umt width of stream near the pont of measurement by twa-pomnt micthod. Depih of flow
afTEpoint was 3.5 meire HaE———

Cxplain the followings 'mmtnrtl Project IFlond Naxunum Prabable Flood nm&ﬁ)csiun IFlood. ©

OcfufTocurrence mierval as apphed o annual oods or tanfall. o
Tom the analysis of available data on annual Nood peaks of a small stream for a period of 35 years. the 50 year
and 100 year Mood have been estmated to be 660 m's and 740 m'/s usimg Gumbel's methad. Estimate the 150

year fload for the stream. The value af F, and 7, fora record length of o years are given below: ¢

-’T._—]__H,i'%m-__]_ TG T T T o T s
. TERInr! o ! 056002 0.56101
"
b I, [ — - e e = = | —— e e e -
| T R 112847 [ 1 loion i 120049 [[RERRE]
| Id
-

N | P -
Deting Nood routinge. What are the uses of ool routi!

,
The Taowime nilof hydrograph of a specficd clinel rofich s given. Caompute the loliowings thiough
channelroutme @YOutdow hydrograph A tenuatios Fravel tme an hour.

]r Tune 1h) [ 0 12 oM 0 E 48 00 ] 8
Inflow(m'/s) | 32 N _T__7.\T'__"-__BII\-_‘-_ﬁl‘*‘(\-l_- 27-.\‘_{ T | 88

P Tune () 9% 108 (F IO I T I R N A T IS0

' ~ ! —I_;i\nw( m'/s) 152 123 00 | S0 I 00 ] 58 | 51 40

Assume k=24 hows and x=0.20

SECTION-I Al

) \
: )
A Explan the basie proposinons W (
. u’) AT e e Tmmations o vd v arozaph! .
A ‘.-’
.

The orhmaie ol STl Ty dingraphare givenas under Fodontihe ordhinates of 2 vt hydiostaph
e = e =

- ——— e
( Tine thr) 0 NN I P B [ 18 | 2l
‘ 3-hr QUIT (m"/sec) 0 150 | S0 | 50 | 3o 0

Q.6 (a) Bwaporation is less ona humud day; why?
= (b) < infiluation capacity rate can be measured using aauble nng mfilrometer? Deseribe with neat sketch.

AN . :
v . ; =2 o
on @'Thc mlduation capacity in a basin is wepresented by Hoton's equation oy Lp =304 e where f,, is i
Ll B - —
\

——— e

——— . N ) .
cnvh and s in hours. Assummg the iafiliagon w ke place at capacity rates in a stoum af 60 minutes

duration, estimate the depth ol mfiluglon in@hc Cst 30 mumutes and @) e second 30 minates of the sionm,
‘ 3 ! —_— :._. —— ) .
.o { @ﬁ: Distnguish_bgtween the [ullm\"mgs:@\udnw ame and phicatie zone, .\pcilhu yield and spevific
' OL) wiention, IHydiaulic conductivity an Fransnussibilay. .
Gl 3

Saate and explain darey's Taw.
o conined aquiler of comtint Unekness of 30 m, specific reiention ol 4%, hydraulic

I homogeneous isa
comduetvan ol 20 mdday and speailic vie
cabove s b Detcrmme the actnal veloony e pores and Reynolds

Ll ol 167 two ubservation wells 1000 mapat imdhicate paczometig

Beads of 700 am] e my espeatinely :
1.
pomier Tor the Do asstuming anfor ow, averaee e dimener of sand T mmvand a0 g, = 001 emisec.
) N Denve an expression for the steady state discharge ol well i an uncontined agurer. .
A 0 cmowell pencuating @ contined aguiter s primped e constant aty of 700 Ipe The drawdown at an
) - ~ " —— e n B
e = abservaton wellata vl istance ol To0-nT n|!mlw. —

s oo | ash | v | s | 1o |
Do o 070 | 4] 0889 n_:.:.._'_l 0.4 0,797 |
Ou'ln-n[n.:' lllny.:-nqlu|.1\"'| parameters wsiny the ¢ how's muthd

Ty i_“._(llfl:—[ily_):\_ uul
LOSs |010 0.4

l?x};l:\m the seape ol hyvdiology in water resources developinient at- PQI ﬂb{ _Pic.b_n'\

3.67
4.00
J4.00

3.67
4.0
4.00

3.00
2.67
6.00

207

2.uv

1.07
5.00

5.00
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Full marks: 70 ‘ : Time: 3 Hours
N.G:- (1) Answer any SIN questions, lukin‘g THRIEL from cach section, sy ! : -.__ﬂ
(W) Figure in the margin indicate full marks. [, e
() Use separate answer seript foreach seetion. K‘
(V) Assume reasonable value for any data nissing, .

SECTION-A

cline “Hydiology™. Explain the hydraulic cycle in nature siwluding its various phase with the help of a neat 4,67 !
SKTTT

2xplain the n\uhodolm,y of rain-gauge installatiomessr 3.00
X watershed has a network of fire rain gauges. Annual rainfall record by these gauges is given for a year as: 4.00
"—\——\__,__- MR, i - .

s Raingauge: 1 2 3 4 S .
Annual rainfall: 50 82 73 64 105 b )
Calc!llalc the optimum number of rain-gauges for this watershed for a 10% crror in estimate of mean annu.ﬂ
rainfall. o — ‘ — = .
w(-— .
hat fuctors you conmlu in sclecting a site for a ram-pauge statiun? ey 5.00 )
n =P —— : '
Exiflain & meMad for CSINTIMEITIOEsing tainfalldata ata statiog jn a bgsin. 2.67 .
4] Armajor niver Businis divided mto Taar sub-hasins with arcas 0f 920, 705, 1075 and 1663 kb i the iverage 4,00 |
fal TamTall o thicse iuh-ﬁasms s 73,

85,112 and 100 emy, respectively. What iy lln average .mn\nl rainfall

for the Dasin asa wlmkif {5

—

Discuss the functions which affect infiltratio
e

3.00 [
. R [
Skacha BT curve oTanlillration nnd sIve s cquatio 2.07 I
Ferasmall caichment the nnin coimming of rain was obscrved 1o be 90 mnvhr and decrcased (.00 b
ci.poncntially to a constant rate ol'S mm’hr afler 2.5 b, The total infiltr mon during 275 hr was 50 mm. Develop
whe Horton's equation for the infiltration rate at any time t < IS Tr. '
—\——_ N
v
Discuss the various factors which affect runoll froma ba 4 1.00) Lo
sxplain brielly the cvapotranspiration process. What are the factors which affect evapotranspiration”y/) 2.67 .
A basinTas an arca of 26 T, pUTTELer 965 ki and length of thalweg 230 km. Determine (i) Form factor 5,00 .
(i) Elongation ratio (iii) Circularity ratio. = 'l'. )
— p ' {
. o SECTION-1 .
i 1
. i ‘
Detine hydiograph, Draw a single peaked hydiograph and indicate its various phases 3.07 .
Describe with the help of a neat sketch any tUiee methods of separation of base om the hydrograph of  3.00 ,,!
nmoll indicating the situations wrfder whictryou advoeate them.

The munol? data at a suunmmn Tora Nood are given below. The draing e e is 40 ki, The 5.00
duration ol ramfall is 3 houss. Derive the three-hr unit hydrograph for the basin mdjﬂwﬁk_ S

. 1.3-1970 2-3-1970
Date nnd’ 205 (sl 25T sTula
Time (hr) ‘ - = N
Discharge ’ 50147 [ 75 [ 120 [.225 [ 290 | 270 | 145 | 110 [ 90 |80 | 70 |0
cumec

ss | stlso \

Explain the terms: (i) Transmissibility (i1) Specitic yield (iii) Starage coeflicient and (iv) Cone of depression 4.00)
Stzte Darcy's Law and its Timitations, | — = —_

Imp, the drawdowns in Tieobservation well al

the drawdown in the pumped well ass g

R * 300 m,

\ m
' What s a Now rating curve? L\pl.lm s ey, Sketch a How riting curve, = = 3.00 ™ \\
AVrite the apphcation of unit h)dtul,l.lpl' ‘ "‘67 ~
The ondinate of a 4-hour unit hydiograph are given below, Detive the oulmam ol A S-hr unit ydrograph by the :..()l) 0
S-curve meihad, ~— . - o Q\ e
e (h) 0Tl T o [0 [ I s [ W T N
a-hr it hydrogeaph (eumee) | 0] 24 [ 82 |30 189 UL [ 6 171 6 0
\ () Dehine aquiler. Desenbe dilferemt types of aqqunter swith sketehes, 1.00 : Cq
\/ ) Wit down the assiuptions on which Dupit’s the Cpory ol Now Lor wneonfined aquiter is hasel, 1.(,‘_7
: At arteskin agquiler 30 my ek has 3 porosy 385 amd e "““h“mﬁﬁ ol Bstimate the :l\()l)
Storage cocthicient of the aquiter. WHat Tavtion ef tis iy aitmbutable 1o the o PR A : :
: Ptk twvduing of ¢l Niu!y of w .nu 2 tl \ H) L[ “n‘ £.40 The expausbibiy o sl g :
LI )
R
“1 % 2 o
[ P
¥ Al o )
. . vl :
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:- e N M AT AW SINquestions, tiking SR from cnch‘.s(:cl_iUlL '
5 (1) Frgure in the margin indicates full marks, '
] (i) Use separate answer seript for cach section.
i e (v Assuine reasopable value for any data missing )
¢
o ‘ SECTION-A get
p Q.Mi):pluin with the help of a neat sketch the hydraulic cyele in nat: -, indicating 1ts vanious  3.07
phases. vt A
g\ﬂ-ﬁmn the analysis of available data on annual flood peaks of a small sircam for a period of 33 6.00
Q. onlears. the 50 year a”d 100 year flood have been estimated to be 660 m/s and 740 m’/s using
‘F—’ﬂ Gumbel's method. Estimate the 200 year flood for the stream. The values oi mean ¥, and Qg
: // standard deviation @, for different period of flood data are as follows: X T At
é)/ Period n 35, 50 300 ' S N3
— - ol —)—-()-=
Q\ ( y, 0.54034 0.54835~_~0.56002 T =1 v
7 \
['G/" s 112847 116066 120649
- - : A .
Recommend measures to reduce reservoir cvaporation, A i
Dunmg adaly voutine observation, 10.8 liters of water was added 1o g the water surfacc i .00
i ' v S— . - -
JUAC cvaporation pan 1o the stipulated level and the nearby rain g ~g¢ measurcd 3.6 mm of -
T U amlll What was the cvaporation recorded for the day 1 the dinmeter of the punis 122 em?
Listthe vanous (actors which affeet the runoff from a ’n:‘.sinia\pg io”
g-\ basin has anarea ol 26560 ko, perimeter 9.5 km and length of the twlwes 230 km. 6.00 :
petermtine: (i) form faclor {11) compactness coc(ficien! (i) clongation rauo’ and R
vy errealarity ratio. - PN
P v . . *
Q= hat are the Lictors that influence the selection of a site for a stream gauging smuon"f}g¢ =.00
Wi Eaplen “cuent meter rating curve”, Sketeh a typical rating curve, K&" 3.67
W) Foliowing veloeities were recorded in a stream with 1. current meler. =06,
/
A 4
0 ,};ﬂ . Depth above bed (m): 0 1 2 3
O.x;;--- AR Velocity (nVsee): 0 )5 0.7 & 08
,ﬁlf’ (S ) . A ) i
“h Fnd tiwe discinarge per unit width of st cam near Ui pomt ol measuremeil. Lepth of flow 2l the point
Wias S mcter. *RAR{ !
SECTI)N-B
Q.3@)  Explain how you would determine the optimum number of rain-gauge to be crected 1 a given 3.0
basin.
\N\" (b} What factors shouid be considered in sclecting .. site for a rain-gauge station? 367
£ \ Y’ Uind the mean precipitation for the area showr. in figure below by Thiessen polvgon method.  5.00)
Q‘\@’ The area is compound of a square plus an cc Alateral triangular plot ol side 2 km. Ramnrzll
Yoot readings are inem at the various station indicat: d.
¥ g . K 2km /
gt % T o I -
.g,i-) A [JUNTTY v RS T o WV | Ty
of 2km .- AN . ' x :
. ' *\ P 1 " ;
’ ! ‘\ . ! ¢ a
I a 2km! e ' 2km :
15em -, ' < 3%em ’
N \ . N [
ks, vt
Col Bm g
D C ¢l
r?.ﬂ(‘l’t\ AIem
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Q.6 Fnumerate ihe various waler losses. . _ i ‘ — - o0 a
M What are the factors which affeet infiltration? sketeh a typical curve of ‘mﬁhranon anc grveits =00
cquation, %*KK o : . - wr 1. observed 100 .00 /
) The cumulative depth of infiltration in an experiment on u tube mhltrpmuu’ 1n obsenve L
5%3 w the equation B = 0.165¢ °%, where T is in em and ¢ is in‘minutes, Determune 10
N \"‘\)(\ Auation for ml|11rulmn‘llupth’ﬁml the average infiltration rate.
v S éﬁ\' )
oy egs S ses fin sl vae e e e TOE I a _! 4
G Eaplien the terms: (1) TS nspls?lull!}' (1) Speeific yield (111) Storage coelhicient ane
() Corn ol depression. Lol o e T ‘ 167
\ ) _State Day sdaw-undsts hmiintinns.}* = SR y o -
J- W) A 0cm el fully pencirates mlo a conlined aquiler 30m deep. After a long period of pumpimg .

. wmine well ane
ata e of 1200 1pm, the deawdown in the wells 20m and 45m [rom the pumping \CL S
tound to be 2.2m and 1.8m respectively. Determine the transmissibihits of the aquer. Whai s

the diawdown in the pumped well?

Detine umt hydrograph. Describe with the help of a ncat skeich any three methods of  =.00
separation of base flow from the hydrograph of runofTf. Ad‘ﬂw

\Mumjﬁgaﬁvmsiun Nood? What are_the methods to determine the maximum flood 2.0

discharge?

T B T . ﬂ ; . s o A0
LAWY The Tolowmg are the ordinates of a 3-hour unit hydrograph. Derive the ordinates of 6-hour 2

»
Q.8
I!‘b)
s
O

7y ’\.\
)

/

unit hydrograph and plot the same.

Time (hr) 3-hr UGO (cumee) — "Time (hr)  3-hr UGO (curnce)
0, 0o - 15 9.4 I+ )
10 15 27 18 4.6 9 N\
6 45 S 21 23 =t LK
9 8.6 4" 24 s o K

12 12.0 ¢

.
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Class Test -1 Marks: 20
CE 3221 Time: 20 niin

I Differentiate between Aquitard, Aquifuge and Aquiclude. (6)

Deiine the terms: i) Transmissibility ii) Specific yield iii) Storage coefficient (6)

ﬁn artiesian.aquifer 30 m thick has a porosity of 26% and elastic modulus of 0.26 €]
g:N‘/m - Estimate the storage coefficient of the aquifer. What fraction of this is
attributable to the ex

51 G pansibiiity of the water? Buik modulus of elasticity of water =
. m°.

CT-02 Time-20 minutes

CE 3221

Q.01 Define Aquifer, Aquiclude, Aquifuge. Aquitard and Artesian Aquifer 05
Q.02 Write short notes on- . 06
1) Perched Aquifer
i) Conc of Depression
Q.03 Ina confined aquifer of 800 cm thick, a 10 em diameter well is pumped at a = 09
constant rate of 144.288 m¥/day. The steady state drawdown observed in two
wells located at 10 m and 50 m distances from the centre of the well are 3 m and
0.05 m respectively. compute T and K, where symbols carry the usual meaning.

Class Test-2
CE 3221
Marks: 20
Time: 25 min
Q.1.What do you understand by data curve, type curve and matching?
Q.2.A pumping test was carried out on a new irrigation well penetrating fully into a confined aquifer at a
rate of 25 lit/sec. The drawdown measured in an observation well located at 47 m from the pumping well
during the test is as given below. Determine T and S of the aquifer, Using Cooper-Jacob method.

Time (hrs) 0.55 1.85 2.75 5.45 9.05 12.05 18.05 | 30.05
Drawdown(m) | 0.095 | 0.299 | 0.387 [ 0.60 0.701 0.790 | 0.916 1.11

. Q02

CT-03

Q.01.  Write the specification for designing a water well

the coarse sand layer lies between 118 ft to 148 ft from the ground level. If the desired

discharge is 900 Ipm, assume diameter of well, then find the length of screen and check the
entrance velocity

a)when artesian aquifer
b)when water table aquifer

Time-20 minutes

From analysis of a boring data for constructing a deep tube well in RUET, it was found that [10.0]
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