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Section-A

.1 (a) |-Two identical orifices are mounted on one side of a vertical tank. The height of water

above the upper orifice is 3 m. If the jets from two orifices intersect at a horizontal distance
.0of 9 m from tank then estimate

(i) Vertical distance between the two orifices.
(ii) Vertical distance of point of intersection of jets from top of water level in tank.
[Assume C_ =1 for both the orifices]
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1 (b)]

A rectangular channel is 3 m wide and conveys a discharge of 15 m®/sec at a depth of

2.5m. Itis proposed to reduce the width of the channel at hydraulic structure. Assuming
 the transition to be horizontal and the flow to be frictionless, determine the water surface
elevations upstream and downstream of the constriction when the constricted width is

1.8 m.
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1 (o)

An undisturbed saturated specimen of clay has a volume of 18.9 cm® and a mass specific
gravity of 1.6. On oven drying, its mass specific gravity increases to 1.8 while its volume
“reduces to 9.9 cm®. Determine the shrinkage limit, specific gravity, shrinkage ratio and

volumetric shrinkage.
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m‘: . 4 -
e 1, P
\f!: 1€.9¢cm3

Vo 284.9emn3

e 2 Mw 4+

= Mw =2 30.2y -~ 1381 . \Z.ulj =
. Lo 2

> (3024~ 322 = - € [8-diegng M 4

& =
W
5
2
rt
I\
o
0
3
J-
'f
s
&
5

@ -
Rk el W e CUE TR
o = T
T 2]

(2) sﬁm/mtaqe R atio R=21.%

D vorometsic nyi 2 Vievg o 189-99

i Y P MO N
_ £0.69F
EM b = M.—Ml) = CNi-N5) B
. Py




Do not
| write in
Page6of 67 | poiy

@ MADE ERSY Question Cum Answer Booklet

Q.1(d}| (i) Define the following terms:
1. Countour interval,
(if) What are the different characteristics of contours lines?

2. Horizontal equivalent, 3. Contour map.
[6 + 6 =12 marks]
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What do you mean by ‘Governing of turbines’? Explain the working of an oil pressure

governor?
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2 (a)

(i) A tube is used as a siphon to discharge an oil of specific gravity 0.8 from a large
open vessel into a drain at atmospheric pressure as shown in figure.

—~C 7

5

o
3

F

Calcualte:

1. Velocity of oil through the siphon.
2. Pressure at points A and B.

3. Pressure at highest point C.

(Take the vapour pressure of liquid at the working temperature to be 29.5 kPa and
atmospheric pressure as 101 kPa. Neglect major and minor losses).

(1) An oil having viscosity of 0.143 N-s/m? and specific gravity of 0.9 flows through a

1
pipe 2.5 cm in diameter and 300 cm long, at 0 of the critical velocity for which

Reynold’s number is 2500. Find the velocity of flow through the pipe, the headloss
in meters of oil across the pipe length required to maintain the flow and power
required for the flow.

[12 + 8 = 20 marks]
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Q.2(b)

(i) As chaining was not possible, a traverse was conducted using tacheometry. The
data is tabulated below. The line of sight was horizontal in all the cases. Find the
length of sides and length and bearing of line AC. Also determine the gradient from
A to Cif the reading on a staff held at a benchmark is 2.415 m from A and 0.645 m
from C. The instrument constants were 100 and 0.3.

Line | Bearing | Instrument at | Staff at | Cross hair recordings(m)
AB | 78°40'20" A B 1.535, 2.214, 2.893

BC | 152°31'40" D 2.018,2.70,3.708

CD | 251°18'40" C

DA | 3°44'15" C B 1.033,1.733,2.432
D 1.363,2.243,3.123
A

(ii) The offsets taken from a chain line to a curved boundary are given below:

Chainage | 0 | 5 |10 |15 | 20 |25 |35 |45 55| 65
Offset (m) | 2.5 |38 |84 |7.6|105|93|58|78|69 84

Find the area between chain line, first and last offsets and boundary by Simpson’s
rule.
[15 + 5 = 20 marks]
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1.2 (c}| For the cases 1 and 2 shown below, determine

(i) the pressure head, datum head, total head and head loss at B, C, D and point X of
the sample considering ‘D’ to be datum in both the cases.
() total stress at B, C, D and point X if specific gravity and void ratio for both the soils
are 2.65 and 0.6 respectively. [Take y, = 10 kN/m?]
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Q.3 (a)

(i) Aninfinite slope in a C - ¢ soil is inclined at 20° to horizontal. The properties of soil
are:
C'=15kN/m? ¢ =32°, G =266, ¢ = 0.65
A hard layer exists 5 m below and parallel to surface. What is factor of safety against
slip when
1.  The slope has ngeligible water in it.
2. The slope is completely submerged with seepage parallel to surface.
3.  Water table level is parallel to ground surface at 2.5 m depth, seepage being

parallel.
(ii) State the various assumptions used in Terzaghi’s theory of one dimensional
consolidation.
Cz 1S En, - [14 + 6 = 20 marks]
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Q.3 (b)

An agitator of diameter D, requires power P, to rotate at a constant speed N, in a liquid
of density p and viscosity u.

(i) Show with the help of n theorem that

2
D pNsDSq}(&)
s

ND?
where ¢ represents a function of [p } ?

(ii) An agitator of 300 mm in diameter rotating at 25 rev/s in water requires a driving
torque of 1.2 N-m. Calculate the corresponding speed and torque required to drive

a similar agitator of 750 mm diameter rotating in water using the relation derived
above.

Air Water

Viscosity (Pa-s) | 1.86x10” | 1.01x107
Density (kg/m®) | 1.2 1000

[10+10 = 20 marks]
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3 (0

An anticlockwise traverse ABCD has data tabulated below and contains the lengths and
included angles of a traverse ABCDA. The bearing of line AB was observed as 222°01°30".

"Check the traverse for angles and closing errors, if any. Find the correct latitudes and

departures by transit method.
i L (e
Line | Length (m) | Station | Included angle Co&%?ﬁ»f’i 5 ::,‘{%L\’:{S\
AB 155.25 A 101°39°30” s 5 b 3¢ 2"
BC 1704 B 05°32° 50™ CEREDN "0“
CD 202.6 s 715 30" 616 90"
DA 139.4 b 87°32'50” £33 ot
£0oMm o ¢ INn+tey > B¢t At
A E271n 0" o'uo [20 marks]
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Q4 (@)| (i) A building has to be supported on a R.C. raft foundation of dimensions 10 m x
20 m. The subsoil is clay which has average unconfined compressive strength
of 160 kN/m?. The pressure on soil due to weight of building and the loads that
it will carry will be 300 kN/m? at base of the raft. If the unit weight of excavated
soil is 18 kN /m?, at what depth should the bottom of raft to be placed to provide
a factor of safety of 3 against shear failure? Use Skempton’s approach.

(ii) What are the limitations of dynamic formulaes for calculating load carrying capacity
of pile?

[12 + 8 = 20 marks]
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Q4(b)| (i) A clay layer 8 m thick, having double drainage settles by 40 mm in 4 years after

it has been subjected to loads. Its final consolidation settlement is calcualted as
160 mm.

1. Determine the coefficient of consolidation of soil.

2. If alayer of sand of negligible thickness were to be present at 2 m from top of
clay layer, then what will be the settlemnt of clay layers above and below the

sand layer after 6 years? Also find the total settlement of clay in this case after
6 years.

(i) What are the various factors affecting shear strength of soil?
[12 + 8 = 20 marks]
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Q4 (d)| (i) Enlist the fundamental lines of a theodolite. State the desired relationships among
these lines.

(ii) The following are the bearings of three lines: AB = 18°30’, BC = 88°30" and
CD = 140°45". If BC is 235 m long, find the radius of a curve which is

tangential to all the three lines. Also, find the tangent lengths.
[8 + 12 = 20 marks]
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Section-B

Q.5 (a)| Estimate the theoretical volume of methane gas that would be expected from anerobic
digestion of a tonne of a waste having the composition C;;H,,,0,, N. (Take density of
methane gas as 0.72 kg/m?).

[12 marks]
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Q.5 (b)
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Briefly explain different methods of conducting origin and distination studies?
[12 marks]
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Q.5 (c)

® dfice Intrerview

L manis 15 sor le  +o gvdy 0€Dp

fn Cormmexcial

During a recuperation test, the water level in an open well was depressed by pumping
by 3 m and is recuperateed by an amount of 2 meter in 1 hour.

(i) Determine the yield from a well of 2.5 m diameter under a depression head of 4 m.

(i) Determine the diameter of well to yield 10 litres/second under a depression head
of 3m.

[6 + 6 = 12 marks]
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Q5(d)

Analysis of annual peak data of river Damodar at Rhondia, covering a very large duration
yielded a mean of 8520 m®/s and a standard deviation of 3900 m3/s. A proposed hydraulic
structure on this river near this location has an expected life of 40 years and is to be built
with a reliability of 85%.
(i Using Gumbel’s method, recommend the flood discharge for this hydraulic structure.
(ii) If a safety factor of 1.3 is desired, what discharge is to be adopted? What would be
the corresponding safety margin?
[12 marks]
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2.5 (e)

Briefly explain full face method and drift method of tunneling in hard rocks along with

their advantages.

[12 marks]
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Q.6 (a)

A rigid pavement is designed making use of Westergaard’s wheel load and warping
stress equations at edge region of slab. Following data is used for the design:
Design wheel laod, P = 7000 kg

| Contact pressure, p = 7.5 kg/cm?.

Spacing between longitudinal joints = 3.75 m

Spacing between contraction joints =4.2 m

Elastic modulus of pavement material, E = 3 x 10° kg/cm?.

Poisson ratto, = 0.15

Thermal coefficient of CC per °C, o =1 x 10°>/°C

Modulus (k - value) of subgrade of base course = 30 kg/cm3

Maximum temperature differential at location for pavement thickness values of 22, 24,
26 and 30 cm are 14.8, 15.6, 16.2 and 16.8°C respectively. If a thickness of 25 cm is selected
for pavement, then what is the factor of safety with respect to load and warping stresses
at edge region if flexural strength of pavement material is 45 kg/cm??

1.2
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Fig: Warping stress coefficient

Value of C.and C,

=
n

Also, find warping stress at interior and corner region of pavement if thickness of 25 cm
is provided.

[20 marks]
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2.6 (b)

A city with a population of 2 lakhs has to be supplied with water at 180 litres per person
per day. The hourly variation in the rate of demand is tabulated below:

Period of day
. 0-1{1-212-3|3-4|4-5|5-6|6-7|7-8|8-9/9-10(10-11|11-12
(in hours)

Percentage of average
25 | 25 | 25 | 25 | 35 | 45 | 100 | 150 | 190 | 250 | 210 150
hourly flow expected

12-1313-14|14-15(15-16|16-17 |17-18 | 18-19 [19-20 | 20-21 | 21-22 | 22-23 | 23-24

120 90 100 120 150 160 130 100 80 50 40 30

Determine the capacity of balancing reservoir to be provided for balancing the variable
demand against a constant rate of pumping,

(i) If the pumping is done for all the 24 hours.
(ii) If the pumping is to be done only from 5.00 am to 11 am and 2 pm to 8 pm.

Also, mention the rate of pumping required in both the cases.
[20 marks]




MRADE ERNS4Y Question Cum Answer Booklet

Page 44 of 67

Do not
write In
this margin




Do not

MADE ERSY Question Cum Answer Booklet | Page 45 of 67 | e

this margin




MADE ERASY Question Cum Answer Booklet

Page 46 of 67

Do not
write in
this margin




Page 47 of 67

IMBDE ERS4Y Question Cum Answer Booklet |

Do not
write in
this margin

26 (<)

A water treatment plant is being designed to process 50000 m?/d of water. Jar testing

| and pilot plant indicates that an alum dosage of 40 mg/1 with flocculation at a ‘Gt value

of 4 x 10* produces optimal results at the expected water temperature of 15°C. Determine:

1. Monthly alum requirement.

2. The flocculation basins dimension if three cross-flow horizontal paddles are to be
used and maximum width and depth of flocculator can be 12 m and 5 m respectively.

3. Power requirement.

4.  Paddle configuration

Take average value of G as 30 sec™! and viscosity of water as 1.1 x 10 Ns/m?,

Assume any other data suitably.
[20 marks]
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Q.7 (a)| (i) A 2° curve on a broad gauge railway track has a maximum sanctioned speed of
120 kmph. Assuming the equilibrium speed of 90 kmph and the speed of slow
moving trains as 50 kmph, calculate the superelevation and the maximum
permissible speed on the railway track. Assume that the maximum cant deficiency
is equal to 100 mm and the permissible cant excess is equal to 75 mm.

(i)} Draw alabelled sketch of right hand fumoﬁt, clearly highlighting the movement of
train on both the routes i.e. main line and branch line.

[10 + 10 = 20 marks]
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Q.7 (b)| The following data refers to the non-overflow section of a gravity dam:
R.L. of top of dam = 315 m.
R.L. of bottom of dam = 260 m
R.L. of full reservoir level = 312 m
Top width of dam =12 m
Unit weight of masonry = 23 kN/m®
Coefficient of friction between masonry and foundation material = 0.8
Upstream face is vertical. Downstream face is vertical upto R.L. 304 m and after that
downstream face slopes at 0.7H : 1 V upto base. Draiange gallery is provided at 8 m from
upstream face.
If forces due to water thrust, uplift and self-weight of dam is considered only, then
determine:
1. Factor of safety against overturning.
2. Factor of safety against sliding.
3. Maximum pressure on foundation. e 223 TV
—Vrm—eL=3)g W= 0y [20 marks]
bi12(0-B) 0L 60)
LAEAE R o)
bz 2m
. Cq.81)(52) -
e (raypr) (OVer
Yuwh auertica) (MR T ia T M
= 610.1 lj“r \% H 3
fovu | TROaDITUCe Clen) =
: e ot o
. B S 13263.1 21
r, (4510125 2 - 1+3 2 oy
= 1326310
Y 113369,
(\t}om $1012)( %) 0F
U,y T Y]
£1310.C Y &)
- /_LZ')U'?O.OH)U?') 2P, T [-20Us7y FH AL
[ ‘ i
. 3 1443
i
(1) ($$X(23) 1834 L _ 1010
Wa o [(L) (339030uA68  TES 2 hedg 'ss"r“ssj |

13




MRDE ERSY Question Cum Answer Booklet | Page 55 of 67

Do not
write in
this margin

WP fow v 2 3% ¢+ [l?o.ou+1(s\o.\1)(i)
(1F0.6y 1€10.12) ¢ 3

c 16 -
Kos1s 11 g momaey,

Ty = $920204 2633586 = ggq00, i

3¥S U 9L

N et—veasticer] Nosmal veact From bu

Nz 3vs 166 98F16190 - 3iysdg 2110, 6y

2 RGOV .62vW

O FOS Foz 0vesruvyNin 2 APt TMy
L My
A a44423+4

LU109Q13.

(D FOS5 Fox Suwdirg = WSV
= H

=(0.8)(R6O0WN. 62D
3L 65%

3.0

—_—

—

@ €re- % = I, -§ My

Iy
A~ 20 . FH2Sm

€= B A = M _ 350,308
2 e

= .F9¢ ™




MADE ERSY4Y Question Cum Answer Booklet | Page 56 of 67

Donot
write in
this marg

yorerne— M the @F €8 SUC on o undation ,

& R

2 QM
( +&6 Cl39¢

> .38 N




MARDE EBSY Question Cum Answer Booklet | Page 57 of 67

Do not
write in
this margin

7 (c)

(i) Calculate the minimum size of particle that will be removed with 96 percent efficiency
from a settling chamber under the following conditions:
Air: Horizontal velocity is 0.4 m/s.

Temperature is 77°C

Viscosity of air is 2.1 x 105 kg/m.s
Particle: Specific gravity is 2.0.
Chamber: Length is 8 m.

Height is 1.6 m.

Assume correction factor equal to 1.

(i) Explain the concept of Equivalent Noise level (L,). If a 80 db noise lasting for
10 minutes, followed by 60 dB for 80 minutes followed by 100 dB for 5 minutes,
followed by 50 dB for 10 minutes is followed by 60 dB for 5 minutes, then what
is L,, of the noise? Also, compute the average sound level of the given sound
pressure readings.

[8 + 12 = 20 marks]
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Q.8 (a) | On a two-lane national highway in rolling terrain, two straights intersect at chainage of
82.5 chain length with an angle of intersection of 146°. It is proposed to constant a circular
arc of 16 chains radius with transitions curves at each ends. Determine the length of
transition curve and chainage at the beginning of each of first transition curve, circular
curve and second transition curve.
(Assume speed of vehicle as 80 kmph and length of one chain as 20 m.)

[20 marks]
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8 (b) "The stage-discharge data of a river are given below:

(i) Estimate a stage-discharge relationship to predict the stage for a known discharge.
Assume the stage value for zero discharge as 20.5 m.

(ii) Determine the stage of river corresponding to a discharge of 2600 m®/s.
(iiiy What is the correlation coefficient of relationship established above?

Stage (m) | Discharge (11{3 /s)
21.95 100
22.80 295
23.40 490
23.75 640
24.55 1010
25.10 1300
25.55 1550

[20 marks]
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8 (c)

(i) What are the factors responsible for selection of a particular type of lining for a

canal?

(ii) Design a regime trapezoidal channel with side slopes as 0.4 H : V for a discharge of

60 m®/s and silt factor of 1.1 using Lacey’s theory.

[10 + 10 = 20 marks]
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