Ql. (a) ~ Ifthe velocity compﬂnent

determine the a
in 7 direction at two P?
Coordinates are in metres: oving fluid 2 Also discuss

(L)/-What are the different
different similarity mode

(c)
=

@ -

-~
«

(e)
/

Q2. (a)
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sECTION A

g for two dimensional flow aré given by

X alld v = 7 y i
u= 5 i |
2 X y |
" ot omponents in Xand Y direction and rotation

cceleration s

ints in the flow feld () 2, 3 and (i) 4, 5.

he dynamic s1

forces acting in &8 M A ofa
| laws used to study t mﬁalj y

prototype. ity of
A stream has a width of 25 m, depth of 2:5 m o tv:::;lltgoor
15 m/sec. Find the height of weir to be COHStrUCte.d on the & I.fﬁ ient as
to raise the water level by 1 m. Assume value of discharge coeliicien
0-95.
Define ‘noise’ and explain as to why
environmental pollutant. Also exp
actions that may help in noise abate
A wastewater treatment plant discharges 1:0 m/sec of effluent having
an ultimate BOD of 45:0 mg/L into a river flowing at 10-0 m3/sec. Just
upstream from the discharge point, the river water has an ultimate BOD
of 40 mg/L. The deoxygenation constant (kg) is 0-22/day. Answer the
following :
(1) Assuming complete and instantaneous mixing, what would be the
ultimate BOD of the mixture of waste and river just downstream
from the outfall ?

(ii) Assuming a constant cross-sectional area for the river equal to
60 m?, what ultimate BOD would you expect to find at a point
10-0 km downstream ?

and how it should be regarded as an
lain briefly the major factors and
ment in a modern society.

A cylindrical gate of 3-0 m dia and havin
: g 40 ml i
60 mm thick steel sheet of 78 ton/m? density. The E;Etll'_ll is made of
both its sides. gate has water on
(i) Water level is up to 2:0 m depth from bo
ttom of gate on t ;
and up to 1'5 m depth on the right side of the gate Det:;:lsﬁ E;ﬁe
' ne e

magnitude, location and direction of the r

. esultant h .

Also determine whether the gate will float in this caiirgftat:c force.
not.

(ii) If the water level rises up to 3:0 m on the left of the gate (
top of the gate), determine whether the gate will float op ui? fone
what should be the thickness of the gate sheet to pre no . If yes,
floating ? prevent it from
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(b)

(c)

\_,

. with an 10

n exchﬂnge

A wate ;
¥ softeney resin s is 1000 litres per

: hag 0:05 13
Capacity of 4q kg/m3 i

day. If th
€ water ¢ontaing 230 of he va
Want to soften it ¢, 10 mg/L much ¥

of ion exfhﬂnf:t of user

s aCO3 and users
o ter should bypass
tion cycles if it is

0 mg/, ho
the softeper daily ? W is thas ?HCOS“L'WBEH regenera: occurs before
assumed that the complet € time b€ ) e resin 20
Tégenerating ? ~ S in th
. is Shﬂwn in the
A homogenegus anisotropic embap}ment dam sectcllﬂﬂ ;irecticmé being
figure, the coefficient of Permeability in the x and Z the flow net and
5 % 1078 m/s ang 9 « 108 mvs respectively ConstruCtWh t is the pore
_ a
determine the quantity of seepage hrough the dam. 20
water pressure at point ‘P 9
15m
2-5m
20 m .
| FET a A
45 m 156 m

Q3. EEJ/Alignment of a water pipeline has been changed by 45° in horizontal
plane using a reducing bend having 40 cm and 20 cm dia at the
beginning and end of the bend respectively. A discharge of 400 lit/sec is
flowing in the pipeline. The pressure in the pipeline at the starting end
of the bend is 3000 bar. The frictional head loss due to the bend may be
assumed as 5% of the kinetic energy at the exit of the bend. Determine
the force exerted on the bend. Also determine the direction of resulting

29

)~

B-CVL-YUGT

force.

Determine the size and depth of a high rate sing|e stage trickling filter

for treating the following domestic and industrial wagstewater of a town

of 50,000 population. Also determine the efficiency of filter and BOD- of
J

the effluent.

of BOD3, and

BODs.
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Domestic sewage @ 150 litres per capita pa, day having 295 mg/L

Industrial wastewater @ 2,00,000 litres per g, having 65 g/L of
mg/L o

20

20




@

Q4. (fl/)/

(b)

B-CVL-YUGT

_ 900 g/day/m3

the T o . 1ing filter
Assume remﬂ'"ﬂl n P loading Of tﬂCklll]g
i

: irculated
. i 2 (including recired '
Re circulatio?® ra 4 ading = 20 m3/day/m (i

sewage) |

i i fter
g rate and cumulative infiltration a

: tio : il with an
‘ mﬁltrﬂf 40 cm/hr intensity on & silt loam soil wit
0

infall 0 * hydraulic
1-50 bours uf. ramsaturatiﬂn of 25%. Value of saturatet.:'l YSB .
initial eﬂ’ect.ﬂ’z <5 et effective porosity of silt loam soil is 0486, @
IS o y

6:70 cm.

Calculate th

conductivity dis 1
wetting front soil suctionhead 18

An inward flow reaction turbine works under a head of 40-0 m and
discharge of 12 cum/sec. The speed of the runner is 350 r.p.m. At the
inlet tip of runner vane, the peripheral velocity of wheel is 25-20 m/s and
the radial velocity of flow is 8-40 m/s. If the overall efficiency and
hydraulic efficiency of the turbine are 80% and 90% respectively,

determine !
(i) power developed by the turbine in kW, (ii) diameter and width of
runner at inlet, (iii) guide blade angle at inlet, (iv) inlet angle at runner

vane, and (v) diamete, of runner at outlet,

velocities at jp]q and gutlet are equal
20

(i) , Th
Y, The g

) Pth of flow of water at a cert. '

e kool €rtain section of g rectangular

1 md e is 0-45 m. The discharge through the ch li

o, de, termine whether g hydray] : Sl

e Wie jump will oceur, and if
eight and losg of €nergy per kg of wat
er. 10
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The inflow hydrogl'&ph o ach is given in the table below,
8 river re

Determine the is reach if coefficient
outflpy, h from this re
Ydrograph fro

K=24nh x. 015, Iy, | outflow in the reach is 85 m¥s,
lal ou

Routing time Step At =. 1h, 10
S.lfo. %ﬁmﬂozémam)
2 -——-\%_ 137
3 | T — 208
¢ | T 320
5 : 442
6 p 546
7 7 630
8 8 678
9 9 691
10 10 675
11 11 634
12 12 571
13 13 477
14 14 390
15 15 329
| 16 16 247
|17 17 184
18 18 1
19 19 T
20 20 —\Ji
A city has its catchment area of 7500 hectareg, 1¢ the population
density of the city is 200 p?rsons Per hectarg and the water is
supplied at the rate of 179 htrfifee; “Pita per day, what would
be the design flow for a coﬂ'lwera Sewer 9 Take intensity of
rainfall equal to 30 mnﬂhgur;uppli;e runo.ﬂ‘ Coefficient equal to
0-50 and only 75% of waterhoum be taimtr' utes t the sewage,
Also, peak discharge factor ® bi "has 3, 10
What do you understand b:; ;16’1'0 ic digE‘StiOn 2 Whag ars its
sdvantages and disadvantag *
5
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SECTTON B

5. ; in i
Q ffl A conerete pile 450 mm in dmmmw and
s¥stem of layered cohesive soj}, The ¢ D long jg driven thrg
0D laye,. « "
of soft clay with cohesion of 30 oy, P layer ;5 o m thick gng gh a
middle layer which is mediy,, i Ial‘ld adhesjgn, factor
elay .
undraived cohesion of 50 kNppe wi::‘ ks # thicknegy
bottom-most Iayer which is Stify Stratg e::iht::mh et &
undraj i 105 “nds to 4
' rained cohesion of kN;mg and adhesigy ; Ereat
ultimate ang allowable capacit,, of of 0:50, Compute

Pile jf ¢,
3:0. The water table js DbGE'Wed s e factop of safety
ETound Jeye

“OMpriggy
of 099, The

- zcﬁ al friction,
o7 : Major Principal stress

93 : Minar Principal stress

¢ : Cohesign

¢ : Angle of internal friction

@ Write a note on ten requireme

nts of track drainage system for a typica)
B.G. railway line.

@ Clearly state the nine goals and objectives of National Transpart Plan of
India.

@ A star of declination 42°30°30" S is to be observed at lower and upper
transit at place of Iatitude 75°30°30" S, Draw a neat labelled figure
depicting declination, latitude, altitude in upper transit, altitude in
lower trapsit and find the approximate apparent altitude at which the

star should be sought, '

CVL-YUST §

2

12

12

12

—

(b)
(c)

(b)

]
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od clay- The depth of

o thickness of cay
The properties of

A Bquare fnoting 2m

Wide ig ppgy: s
foundation jg 1.5 m from Hil:_t'ﬂt on nd leve
ing grou

t
satur®
oft 1. Th

- m.
layer is 4.0 m And is upgy,, ain by 4 frm sund strﬂ'-ul ture content 40%,
afi s
clay are ag under - Liquid limit 3ge natu""] molm and undrained
iy zée!

specific gravity 27, angle of internal friction mally consolidated.
cohesion 0.5 kg/em?, Tha day sprprum is.no the Vesic equation.
Determine the net safe bearing capacity using load intensity were
Compute the settlemens that woy)g result if the 1 at ground level.
allowed to act on the footing, Natura| water e

Assume load spread 2: 1.

List the five traffie surveys and elabargte all of them-

(i) With a peat labelled sketeh, derive the rel_a“"" sh;;fee‘;
Superelevation (e), for broad gauge railway with a
(lam/h) and radius of eurvature (R). sk B
(i)  If the wheel base of a vehicle maving on B.G. track is 6 m,

s below the top
diameter of wheel is 1-50 m and (he depth offjlangen o
of rail is 320 em, determine the extra width requi

provided on gauge, if the radius of the curve is 150 m.

20
20

10

10

Soft saturated clay has a thickness of 6 m. After one year, when the clay
consolidated by 50%, the observed settlement was to the tune of 10 cm.
For an identical clay and loading condition, what will be the magnitude
of settlement at the end of ane year and five years if the thickness of the

clay layer was 25 m ?

20

(  How do the methods of tunnel construction in hard rock differ
from the methods of tunnel construction in soft ground ? State the
various operations involved in hard rock tunnelling and soft

ground tunnelling.

(ii)  List the ten typical features of & harbour. Elaborate any three at

length.

Write a detailed note on ideal and real l'emnte-sensing system
highlighting their six components as well as their 5;, shorteomingg,
7
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station A (R.L. = 100:50 m) to a staff station B as

\ Instrument P B Q

YMultiplying constant 95 90
Additive constant 025 0-35 J
Height of instrument 1-36 m 140 m j
Staff held Vertical Normal (

Instrument Instm.m =tk Stafﬁ Vertical Stadia readings (m)
station | station | angle

P A B 8°12" | 0905 | 1-305 1'555]
Q A B 8°12' té ) ? ?J
Determine ;

G¥”  The distance between instrument statjon and staff station
e The reduced level of stafy station B,

() The stadia readings with instrument Q

B T - :
. @ The mass specifc Bravity of a fully saturated

assuming the void ratjo to remain unchangeq

(i) A footing 2 m 2m in plan, trapsm:
a cohesive goj] layer having E = ¢ 104

Determine the immediate settleme

B-CVL-YUGT
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(e)

Inﬂuencu Fact,
Nlicnl I)ispm‘:cment
Shape F I1' ananal It
lexible Foundation Rigid
—_— | Foundation
) e

Circular 1-00 o 085 0-86
e : 0 DAt
Square e T——— .82

e SR 1-12 0:58 0:95 ‘____q______
Rectangular S r——

L/B=15 1-36 0-68 1-20 1:06

L/B =2 1-52 0-76 1:30 1-20
I/.B=5 210 105 ~| 183 1:70

L/B = 10 2:52 126 | 225 2:10

EB =100 3-38 169 2:96 3-40

Design a summit curve for a National Highway for a stopping sight

distance of 200 m at the junction of a rising gradient of 1 in g0 and a

falling gradient of 1 in 30. Set out the curve with g chord 25 m long

Determine the R.L. of the point immediately belgw the intersect;
i

of the grade line and also the R.L, on point

of the highegt point on the curve.

Assume sight distance is less than the length
of vertical cu
rve, R.L. at

the start of the curve as 10-0, h; and h, 8 per ¢
“ IT . i
IRC 66-1976. ent Indian practice
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