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CIVIL ENGINEERING

Criven that

Speed of & vehicle = V kimph

Brake reaciion lime = Lsecond

Efficiency of the brakes = »

Then the stopping distance of the vehicke

i

w28V +

0AH
!_11
N P L
0.7
1158
e, 028k 20
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do 2H 00

Consider  the  lollowing  pairs with

reference o highway pemmetric design:

1. Camber far CC pavement {1 in 33} Lo

{11 40)

Rosdwey formation width for iwa lan

NH in piain terrgin @ 12 m

3 Heighe of the abject while ca
stapping sight- distanee (.15,

4. Reaetion s of  d

caiculation of onverrak
2.5

i..l

Which of these pairs or
a 2and3 'i:'“-

b. Tand 3

peed of KOkmph, b the
; gle of a valley curve is 173H),
he length of a curve far comfort

a. 30m
h. Alm
c. 10im
d. 122m

At gharp horizoeal corves of highways of
radivs "B fin meters), the perventaes
reduction  in gradient  provided  to

compersale lhe less ol ruction free duc
to curvature s
4. IR
h. 73R
oo TR
o 1238
Width and Lhe height of iy ity
of # vehicie noeotiatin sb Curve,
are b oand h o oragp
coeHicient of 13
sirface and the
curve is 1o

is more than

b'2h 15 lexs than wr

Ihe sub prade soil properies of g sample
e as lollepws;

woil portion assing (LODT3mm sieve -
3%

Liguid Limin = 40%

Plasticity indax = 2004,

The proup index ot the soit is

a. fLero

b, 4

. BA

d &

Which one of the fpllowing diagrems
illustrates the refation between speed '
and density "k of traffic How?

* e

h -
Al o ul e
r
i IL‘I T Ill'/
’ L]
—. * *

In speed amd Jdelay study, I the avomue
journey time an a streteh of road lenpth of
A5 km is 7.35 minuess and the averape



elopped delay 1x 1.8 munwles:. the gveraoe 14,

runnmg speed will be, nearly
a 365 kmph
b, 37.5 kph
v 385 kmph
d. 393 kmph
9. Assuming  a  loagiludinal  coellicient of
friction ta be (0.4, the resulting retardation
of a vehicle bemg brought to a stop is,
nearly
a. .98 s’
b, 195 mis®
¢ 200 mis”
d 393 ms’
. Bituminous macadam construction is a
type of
i, Surface dressimg
b. Interface treatmenl
. routed constiaction
d Premix 16
1 Where the wreralt = standmg {(parkrg),
the [aciily lor loadmz and unleading gy,
operalior 10 lront of termmal binlding 1
knoswn s
a. FFaldng apron
bh. Apron
e Taxtway
. Eangar
2. The iees of both th
connecte:l wWwgether by
whren 1s termed as

wal

it speed of the main lire of 2 [G
4 45 kmph and the equilibriom cont
ed is 7. 78cm._ if the cant deficiency
pwed is T.Sem. the actual cant to be
provided on the tranch line will be

a 0.18em
b, -013cm
e 028 em
d -028cm

15

Lol L
Grven thae the width of ihe slecpers —w,
the sleeper spacing =i, then the deplhr of
ballast ~d" 15

L Y
HE
2
Wo—
b.
2
H
c. —_—
s
5
d.ow-—
2 .

The equililivm super
on a broad pavge
of radus 630 m
nearhy

Ine of cwive lead te be provided tor
1 track with crossmmg number 835 s
fearly

a 3lm
b, 1425 m
e Aldm
d. 285 m

Which one of the [ollowme methods erves
the best estimete of populabor growth ol a
communily with limited land area for
ture expansion?

a. Anthmetical irerease method

b. (iepmetrical increase method

¢, Inorementzl increaze method

d. Logistic method

Censider the ollowing vrils associated
wadenr supply sysleru

1. Pumping of raw water

2 Tatake works

3. Treawmenl works

4. Dwirihution sysiem

The sequence of these units in the order of
their connactions starting from the somrce
{RBiver) i

a 1,234

b, 2,134

e, 243



2.

d 1,32,4,3

i1 pH wilue of soletion *A7 is 4 2nd that ol
salistion "R is 5, then the hydropen-ion
concantratian of salution

a. AT is ten times hipher than thar of R
h. B is deuble than that ot A”

C. AT is ten tmes less than that o137

d. "A’is double than that of '8

Match List | {Bacteria) with bList ]
(ENseases) and aelect the cotrect answer:

List 1

A, Eseherichig coli

8. Salmunelia lyphi

C. Salmonalia {1700 spp)
D, {.grionclla pneamophira
List 1

1. Food poisoning

2. Acute respiratory illness
3. Pyphoid Twer

4. Gastrocntenitis Diarthes
5. Lholera

[} ¢
a. 3 4 z
b. i 4 5
L. 4 3 3
d. 4 3 ¥

s of
vy has

A ideal setthng basio
1m®, if g flow of
passed  through  the ¢ then  for
reweving the disgrete pafdie completely
form  the  bag 12 derminal settling
velocily is

er the given figure of mass curve
estimating the stronger capacity of the
waler supply tink. The storage capacity of
the tank would he

!

4.1 IoHLIEZ |-'I:|-

23.

LR s
T.oA-B
d A-+i
Coensider the fofloswing is pairs:

|. Ddarcy Weishoch eguation : F ="y RY

Tl
2. Manping's equation : F = RS
K

1. Hazen William Euaticn

| T i

—_ . Hr
4. “Chery's Fguation 1 —

g, [amed 2
b, 2and 3
o dund

e in the slope of the
adient line drawn tor a straight
@ waler pipe line indivates the
ange in groand stopes

"Presence of watzr hamngy

<. Accunaidation of sediments

d. Leakage in pipe line

A B0 mm diameter ROC sewer is laid a1 a
slupe to develop a velocity of flow of 0.8
més wihile jusd runaing {ull, When the
sewer is rneing exactly  hadf-full,  the
velpcity of  flow, taking  Manning's
gunstant 10 be cqual W LT3, 35 nearly

a. 03 mes

b, 0.6 s
o, R m's
. T2 ms

The wvenlilaton n swears s needed to

avoid Lhe

a. Development of explosive miswres of
SEWES pASes

b. Butld up of sdorous sases

Danger of asphysiation of

maintenance employvees

r

sawear

d. Anaercbic decomposition of argenics

Match List E{ Treatiment system) with List
11 (frem) and select the correct answer:

List 1
A Activated slhudpee process
B. Trickling filiratin



20,

143

C. Chadation ponds
2 Anarobic sludge dipestion
List 11

1 Fixed 8im reactor

2 Algac
3. Fimratie
4. Propotional Tow weir
3 Meahane recovery

A B C D
A 3 I 2 5
b 1 3 5 4
v 3 i 5 4
d 1 3 2 3

The velovity distnbabion over a fal plate w
given r=3/4y— 18 wlwre # s the
velocity i mes at a distance y iin m) abave
the plate and g for the wven fluad 15 0.84
Naaw The shoar stress at e focarion 0.0
abuve the plate 15 B tmes the shear sitess
at a location 0.2 1 above the plate. The
valug of K would b
a. 32

I

. 37

d. 775

If & rectengular plate dm=3ms ¢
suhmerged under water as
given lpwre, then the b

d. 353EKN
A 13cm diameter pipe carries a ow of 70
liters per second of an oil. (p =0.75). At

i sechion 12 ¢m above the dabom. there is
vacuum of Zom of mergury. If the kinetic
enerpy correcrion factor for this scohion is
1.1, the totat Tread at the section ol ail s

a DodEm

3t

4

4 of 16
b, 0.637m
¢ 0537
4. 0728
A water jet of an arga of D05 m’ IMpHngEes
nornat on d lixed plate. 10 g force of TkN

i5 produced as e result of the wmpaet, fhe
velociny of the jot would be

A Fias
h. 3.dms
€. 378 mis
d. 334 s

o low

1.40m's on the up
downstreagyside. The force exerted on the
i T#ﬁ[‘:ﬂ_l-:ﬂi'l of the spilfiway.

1760 N

A jet of water issues our from o nozzle
inclnaed at 307 o homazonial. 11 the velocity
al the et &t the noeele s 20w, e

maximum vercal distance attained by the
jef abiove the noezle is equal o

A 2.5%m
b A lm

e 02 m
4. dm

Which of the followiny represent possible
flow fields?

1. w=Ax' amfv==12x"y
domr=lopxy el v=1ir
3 p=y andvs g

4 w=Ziyomfv=

Select (he comect answer using the codes
given heiow;

. F3uand 4
b F2and 4
¢ 23and4d

d El2amd3

Am apen cirenlar tank of T om height and
0.2 10 diameier contains .8 m ol water, 1F
1he tank s yotated about the vertical daxas
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Fa
=~

such thal there s no spillase of water, the
maximur: angulat velocly of the lanks is,
ncarly

a.  I8.6% radis.

. 18.05 rad'minute

e LESE radis

d. 1.8583 rad'minute

A source of swength 2.0 m*s and a
conresponding sink at a distance of 0.2 ¢m
constitute the doublet. [T a uniform flow of
1.2 mis is superimposad oo thz doubizt,
the radius of the Rancine cirels 15, nearly

a X6&bom

b, 377 em
¢, 5437 cm
d 2.59com

Mawd List I {Flow palierns) with List II
{Stream  Functtens. #00 and  select the
correct angwer:

List

A Free vorlex

B, Source and smk pair

€. 1loublet

Ir. Suouree ioa unilurm Oow

List IT

)

1.

s1n &

e

2 =—Inr
i

3. K@+lirsind,

2 4 . 1
rertical U-tube wilh two legs 2 o apart
ts [lled with water and related abouwl a
vierlical axas 0.5 m [rem one leo, The
dificrences in elevation of water levels in
Lhe two legs. open o almosphere, when the
speed of rotalion s 43 rpm k. nearly

i, 0283 m
b. 2263 m
c. A3 m

7]
=]

Jal 1
d. 2863 m
Which one of the folowing s the mrodel
scale for a situabion where both viscous
and gravity forces are predominant. [
Linematice  sigeosity  of  model  and
prototvpe fluids are 0.9 stoses and 7.2
stekes respectively?

a IJ§_¢

b, Ly

o 18

d. Led

M hydravhe lurhne,
laborslory at 250
develops 60 kY
polential of a
aporoprate s1za oper

he  power
urhing  of the

Spillway flomd discharges of 22,100 ms
15 sumulated with a model m a laborgor:
provided with a pump of dischargme
CApACITY 1.235m"s. A Dood evenl lastirg 12
howrs similated n the lazhoratory model
will lake

a. .24 hoor

b, 1.7 howr

¢, 4.5 houars

d. 8485 hours

A 1 m wide and 3 m long flat plate, held
stattonary., parallel to the flow direction of
a anitorm oncoming stream of water of
valoeity 3 md, Teaves a velooity profile, a
ity trailing edgs. varving linearly from zero
at the plate Lo the freestraam velocity of 3
m’s at 5 cm oaway from the plate. The
water [low 5 only on one side ol the plate.
Assuming the pressure 0 ke the same
sverywhen: i e flovwing water, the drag
fores en i pliste will by

a. TN

h KRETN
¢ B2 N
d. 5625 N

Avary laroe and open raservoir feeds into
a hovizontally laid pipe which dizcharges
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3.

intc the atmosphere at its outfall. Al
lasses nther than hy friction are to he
neglected, Due fo some unfoneseen reasor.
an oritice-iike opening oceurs at the mid-
fength of the pipe whereby 108 of the
then-inflowing
resereie b Rost @t ihis opening. The
reductian in the then-available discharas at
the aurtall end 15, nearly

I

T

c. A%

d. 9%

A pipe of [ m length and 200 mm 48,

diameter and {riction factor 0{H3 is o he
replaced by a 400 mm diameter pipe of
friclion fucter UGO12 10 carry the same
flow: For the head toss of the same
magnisude, the equivalent length is given

b“"

w

a. d4hm
ho 40m
c. <l km
d. Hirkm

Laminar flos of a lquid theoush a smo
25 mm diameter pipe has 4 head loss o
1wt eneter kengeh of 1he pipe wi
velocity of flow at 1.5 mds, |
veldlocity s dowhled. yet

Larriinar Flow, the sesulling” ¥ per

d 4 m
b, 35m <0
|
¢ 2m
d. l.4m
£ OWws [he Speciic eoergy
variols staees of Maw, d,
E are in meters.
(L]
3T L1k
i T HA
ay HAFS
HE | 12
1.r 173 { E
TR "
B N R
1.d : | Hr
T T

The wnil discharee in this case can be
inferred as nearly

discharge  from  the 47

. Gol 16
a. 1.25nr)s
b, 1.62 s
v 194 my
4 208 m s
The seguent depths a2 hydranlic jurnp
Tormead in o 4.4 wide rectangutar chanpel
are (.2 m oand Ldm. the dischane in the
chanacl is

a P 12m's

h, 2.1hu's

o 4 3drss
d. SElms
A sluice  pale

reclanelar chann
m and 0.3 m on

An crease in piessote of 2 bars decrenses
the volume af a Hguid by D01 percent,
The bulk modubus eof clasticity ol Hwe
biguid 13

A 2PN’

b, 2= & /m

G 2x10°Nme

do 21 me

For a triangular section with hase h and
tretghe I, the ratie of the ioment of inertia
atoul ant axis passing fhroueh its vertex
and parallel o i1s base 1o the momens of
ingrlin abwout an axds passing through s
cendre ol pravily and also paralhed o s
base wonld he

a. Twelve oons

b. Nine  one

¢ Rin e ong

f. Fourie one

Three Torees acling al o puint 07 ane
P=(31 6% P ={ 15 45,8 and
P (1050 TS/}



If a fourth force P s added such that the
poinl “Q° is in equiltbrium. then force F
will be
a. [ISi-157)
b (9-12/)¥
¢ [H+12)N
d. 1515710

52, i g body af weighl [0 N s hauled aloag
a rough hortzoatal plane by a pull of SO N

acting at angle of 30° with the herizontal,
the coeMivient of Fiction 13

a. Ih.A'E
b 243
e. 3
4743
53, Twa blocks of masses ar snd  m.
(m, 2 m, bare connected by an inexiensible
siring passing over a4 smoolh puliey and
mave vartically. If the acceleration of

s 5 downwardw lhen the ratio of o7 1w

i
a. 5l
b. 53
v
d. 52
54 A projectile is shot

velocity of 40
seconds, 'MII

W Tness of spring & and B we K and
Erespectively. IF each spring is subjected
to load P for a while and the load s

removed suddenly. the eatio of penod of

resulting simple hatmornic of A to thar of B

1
a. 2
b, 2
c, 4

.
d |J*J.E

Taf i
Match List | with List {f and setect the
COPeC! anSwat:

List | {Material}

A, Steel
B. Castiran
C. Aluningm
1. Timber
List 11 {Modelo: of Elasticily S/omm’)
boDbx |||.-
2 1=l
3.0 2=
4, D=0
A
. 4
b. L q
c. 4 {
d. 4 {

of same size bu! of differemt
wals are subjected to same tensile
Il the bars have thelir axial
glungation in the ratio of $:6, then the ratio
of modules of elasticity of the wo
materials wauld be

a. 44

b, 64

c. 00
d. 636

ABC 15 a rigid bar, 1t s hinged at A snd
suspended at B and C by two wires, BD
wl CL made of copper an sieel
respeciivily, @s shown in the given lizere.
The bar carries 8 Ipad nf {o kKN at F.
midway between H and . given thas

A =4cm A =Zem’

B =1x IEI"' o n-i.'ﬂ't

E = 2w 10PN 7 winar”

Subscript ¢ and s stands or copper and
steel. iF the exrensions in the steel and
copper are A and A respectively, the ratio

A 7 A would be

== [ y=LE
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b, 4
c 2
d

12

Which one of the foblowing Vaohe's cireles
of stress represents the state of pive shear?

£ S
A=

Fl 1 -

anyd N
N

A cantilever beam 15 subjected o moments
s shown in the given (leure. The B.M.

3,

———

- n

——
g
)

-

.

diagrarm for the boam will be

0o kN At kMm i

G

'j".. B

is subjected ty 2 mAxmLmM
10T mm, then the masimum
ing stress developed would be

30 Wmm®

b, 60 Nemm?

. B0 Nimm'

d. 120 Nimin’

A timber heam is simply supported at the
endz and carries B concentrared koad At
mid-span. The maximum longitudinal

. - . 3 .

stregz "F 13 12 W'mm® and the maximum

61,

fof i
shear stess *q is 1.2 hmm®, The ratio of
span to depth would he
a. 10
h.
.
d.
For cantilever beatn shown i the piven
figure, the deflection st O due to a couple
i applied at B is equal to

ar
W

ey

o L

.-J ""-\.\I
S v
'I.""- H
b —  — i
| IS WY T8 B o
M P 2EL

-

Al

S -

e following statements:

h camponent in a fetched beam
r the action of a transverse load.

The mdius of courvatore will be
ditferent.

2. The radius of curvature will he the
SHiTIE

1. The maximum bending stress will he
{he sume

4. The maximom handing stress will he
dependent  upon  the modualus  of
clasticity  of the  martialb  of  the
COHMpOYE D,

Which of these statements are carrgetl?

a. land3

h, 1and 4

c. Zand 3

d. 2 and 4

Which one of the [fullowing assovided

with the rib shortening in arches either due

to change in temperanse or lack o it o

cause stresses in the arch members?

a. Only two-hinged arches and nor three-
hinged arches

b Twaand thrae-hinoed arches

o Pwo-hinged arches made of eeinfoned
conerete ouly

d. Only theee-hinged arches bue nat two-
fimged arches
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The absalste raaamwh bending inonient
due 0 a single rodling load noa three-
Linged parabobic arch, span L7 and contral
nse h, having ong of its hingss ar the
crawn, oecurs at a dissance *x” from gither
sitpport. The vatue af X 15 given hy

a. 1383
b, £:4

c 42
d 7:{3+43

A symmetrical two - hinged parabobic arch
r1bh has a span of 32 o berween abutment
pins At the same level and a central nise of
3 m. The second mamend of area of the nth
varies as (he secant of the angle of
inchination of the arch. When a rolling foand
of 100 kN crosses Hie span. the maximum
horizemtal thoust at the hinges will be

a4 100 kN

L1253 kN
e |60 RN
d. 240 kN

-

A uniformly distribaied load of 2 ¥N/m
covers lefl hall of the span of a Hn
nged parabolic arch, span 44 m
central vise 10 m. Which of the f
statenenits reluting to different i

f

2

1 - " forae 1% oo

b | Enfﬁ‘s 0

Seleer the, or using, the codes

A simply supported beam of span Bmoas
subjected o a single concentraied moving
toad of 40kM. maxiznwn bending nzonent
at one-guarteT span 15

a0 40 kMo
oAl uMm
¢ Rl kAm
d. 100 kNm

T

1

73,

“of ih
The degree of static mdeterntinacy of the
pin-grinted plane frame shown in figmre s

a—

i
b
=

L T A

d 4
A cirgular shafr of len
ends wiiliout rofa
I 15 applied at o
support as shown
Twisting

ng mament
3 i el

A circukar shafl of longth "L, a aalor

7 eross-sectional aresa -A' and modulus of

npidity “{7 i= subjected tn & twisting

mormenl  hade praduces  masanuine shear

stress © ot the shafi, Strain energy in the

shafl 15 meven by the expression r° A L&

G wherg Xis equal to

1 2

b 4

¢ &

d. 16

When  two springs are o soeics, e

stiFfivess of the competitive spring will be

4. Sum of the shlfnexs of liwe mdividoasl
springs

b MiTerence of the sttTness of the wao
SPTINgEs

¢ Any ome ol the sliffness of the two
SPrings

d. Inverse of the sum of the reeiprocals of
the individaal spring”s stiffoess

ley & hodtow thiek ovlinder (he radial stress

o, uinder an idesmdl prassure p’

a. Increases o a muntmom a0 the
innermpst surfaoe to 4 maximum value
ar the ourermest sirfare



1

I, l{iecrenses trom a maxinwunm & the
inperness Aurface A manimum vaine
it the vutermosl swrface

¢ Ingreases from 7ern 3t the imnertmost
surface 1o a value o =p at the

NI HH O N T e
d  Thocreascs frows a valug o, = p oal the

inamosl  syrface o zera at the
aenvnst sirfree

A certan sleel has proportionalify e of
300 Nimm’ in simple tension. Undar a
three  dimensional  stress  syslem,  Hhe
principal stress ars 130 N/mm® {Lensile),
75 N’ [ Tensile) and 300 Nem?
[Comptassive), & 03 ihe Fcwr of
satety accarding to matimun shear stress
theary windd be

a. ld
k. 1.5
c. |8
L

The  Tandamenial  difforenes betweon
flexthility and stiffness matrix methads for
the analysts of statically indetermmeat
strueture, is thal

a. The fleximbine method <hoos
ricdundam resetons o inlirns
whtle stiffiess method o
niclal displacements
KIS,

h. The number of simigtas
L he solved 1o ibe by meihod
will be very Bauch smaller thay the

: jond fovolved in the

nratrix, the eguations
im will  inevitahly  he
rcub  owid loss sparsely
ted while the shffness matnix is
vays  syminerric  and  sparsely

d - Flexitality matrix method 15 anitable to
structures with a smaller degree of
slativatly mdetenmnacy than
kinematies  dndeterminaey while
stiffness marrix method ts hetter soited
to strucluwres wath a large dewgee of
stativatly indeterinaey than
kinamates indarermnnacy

-]
e |

&0,

1 of 14
A bar AR of a pin-jomted tross iving o the
x - ¥ plane has the crordinates of AJD.0)

and those of B[."‘--..E i meters, Jeinds A

and B ave displaced. the ¥ and ¥
compoments of displacement betng

{u._.l"gw,il-’l.r =(E NERE N :Imm

For this bar. k= £ HkNmin. The
force indaced in the bar by and
displacermnents 1z
a 273kN
b 200 ki
g P73 kM
d. 10 kN

A pottal frame
frpure. it

value pl

n in the given
= 300 El radian. then the
al B wil b

! !

ERHY

L

I ————————

a 2 k™Nm
b 240 kN
¢ 360 kNm
. 480 kN

Which ong of the followine eqgtotions
represents influence line of fixed end
moment & B ool the {ixed beam AB of
lenpth ¢ wetll orpan @ A7

L% [f-x)

d.

f
n. x(!'--_.r}
. x{f x)
[ Ill
i =

A sunph suppuried beam s shwwn o e
lipure § and in Aueuee 1§ an influence line
for the heam is drawn Which ane of the
follrwing stalements 13 corectly
assvcialed with the figure 13Y



L k, |
&
_ L _.__._._..T.—' a*«-{
B3
el
.-"’ﬂf =.;

i-._-. 1.

da  Infleence line for shear Torce at 13

o

Influence line for bending moment &

3
. Influence lineg for verzical reactio at A
d  Influence ling far verical teaction ot B
BE. Wihwh one of e fullowine starements

coerietly defines the term Tocal {engh of a
heam?

a. The section of the beam within which
sheur lowe 15 prone to change sign
under the inlTwence of live loads

b The sectm of the beam within which

bending moment is prone to chang

sign uhder the inflocnes of hve feads

The lenzil of the beam Letwe "

consceutive ponts of contra {le

d  The cilective span

&2 Which of the followin

comrect?

&~

A4

ibhles the
vence Jine

1 Muoller-Brestau p
teterminalon
CRPETIG
Trtlueqiiy,
POl i

o

e dellection & any
v detetitate beams (s

mbment  distribution,  stope
ispliteement and matrix methads can
applied to compute the ordinates of
infloence  diagram ol the  reguined
locat:ons,

4 Influence ey caono Be drawn with
e help of vidual displaccments by
making wsg of the principle of vienaf
wurk. g5

Helect the correct answer using the cndes

given below:

a Qund 3

El af 14

b, Tand 3
v. Tandd
d 2andd

A Warren truss is supportad as chown in
the wiven bgure. Which vne ol the
Following  diagrams  represents the

influence Hing for the foree in member 1,
(7

L
o i ]

e tRE

[ NS

=

-“"r:l 1%

iwi-n =]

Assertitm (A} @ In the analysis of & russ
by the method of joints. it should be
ensured that the selected joint does nol
have motg than twao uenknown member
forces which are nar callinzar

Reason (R): The methed of  poies

empioys the two  basic  aguations of

aquitibrivm Y F 0 and M & -0 for

the tree body of each joint

d Bmh A and R are true and R 15 the
currect explananon of’ A

ft. Borh A and B are true but R is WOT
the correct eaplanaton of A

¢ A istrue but R s false

d A isfoalse hun B 15 true

Assertivn (A) The peak wvalue of the
theoretical  maximam  capaciy  of  the
rraffic flow (5 reachad at an optimum

speed.
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Foewwoen (B Asx lhe spoed of the lralbe =4,

Fow 1 inaessed above the opimum

vatug, the masimum capacry ol the lanc

slarts  docrcasmg  duc to ncrease 1n

heacka ay at the speed range,

a. Both A and B are true and B s the
correct explanation of A

b, Both A and B as true but 1 a5 NOT
the correct explanation of A

o A ts trie bad R s falss

d. Asfalsehut R s true

Assertion (A): In India most of wawr

supply svstems are providad with  the an.

surface water as the raurce.

Reason {IR): Swiface water in qualitatively

superion than the sub-surface water.

a Hoth A and K are true and R is the
correct explanation ot A

b. Bolbh A and K am¢ true bul K is NOT
the correct esplanaticm of A

o A1 bue bul Koas falks

d. Ais false hot I 45 trus

Assertion (A): For a developing town,

combined systerr with egg shaped sewer |

puttable,

Rewson Ky Hyidravlie characters

mt much affiected moezg shape

while the Ilow ncicases

hevelopment of e city,

a. Folh A and R arc
correct explanation

b. Both A and

ther treatment befors if s
nio any receivmy body. say
; BEWET,

118
win (R): The orpame sirength of the
uent s high.

a DPoth A and K are true and K is the

correct explanation of A

b, Bath A and R a~ tuc but R 15 NOT
the correct expylanation of A

e Ay lrue bul B s falks
d As falsc hut R is true

The clluenl of & sepiic o

12aof 16
Assertion (Al A sewase s said o be
bielogically treatable swhen the BODACOD
15 more Lhan 0.3,
Keason {K): In bwological beatment,
biedepradalls oraanic matter & being only
temoved,
a. Both A and I are trze and B i the
comect explanatior. of A
b, Both A and K are trus hut
the cravect explatatioon ot

e, A tree but B ow Galse
d. Amlalse hul Boas I

quick and consol]
mezde only om clay

Reason (R} hther than zlays are
af d-ainage taksy place

&ven : rapid application of load

explanabior ol A

dsoth A and R oare trus but R 15 NOT
e cotrast cf{planatinn ot o

e A atrue but 11 falac

d. A talee hot B 4 vus

Assertion (AY Roads buill on black cotion
so1ls show eracks alta some perisl.

Reuson (R): Black cotlon soils settle, and
Lhis Tesuils in delorma ion.

a. Both A and I arc truc and R is the
conect explanatior of A

b. Both A and K are trus but R 8 NOT
the comect explanationof A

Ais true but K is Lilse
Acis False bt Bois roe

& o

Assertion (Al Crasking of conatruction
diration ademils of better optimal resource
utilization.

Reason (R): Crashing of achivilies in a
construction  project network  tonds  to
merease the number of eritical actnties.

a. Both A and K are troe and R is the
comrect explanation of A

b, Both A and R arc fruc but B {s 0T
the comeet explanation ol A

e A s foee but B s Gilse

. Aos false hot B 1e one
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The optumistic, bikely asd pessimistic fime
estimares for the PIRT network of a
projuct wre shown in the given hgore. The
expected duration of e project i

::‘,!: 1.4, ﬁﬁ} PR @

a |4 dovs

b, 17 davs

c. |7 ¥3 days

d. 18.67 days 98,

A soeraper 1 t0 haul cath from a pit o a
fill .4 kin away. working under average-
fiwed-time condirions of 2.2 minutes, with
an average hael speed of 7 kmply and an
dverage rotum speed of 12,5 kmph, With
opctaling facter of 08, the munber of
cycles which can effectively be parformed
per hour is nearty

a 54
b, 6.4
e B
d 96

When man dilferent nepes of machines
woik iy coordingation as a tearn, which
of the fullowing studies 1s required §
equipient performance?
A loventory model

b. ‘Waiting-line model
c. CUPM

). PFET
Total Progeel Costy
3. S-shaped '

ar a resowce-based schedule
art tbr a cousmuction project, the
np glages for planning of the wark
i invalved:
Finalizine a netwark of activines.
20 Delemumog, e optinal  agtivily
duratiang consicdering 2l the relevam
parameters.
Compolatran of nme and floasts
4, DOevelopmy  Whe Tesource-based  bar-
chot avd the corresponding Distograms
and mase curves of resources.

L

1530 16

5. [denmtifichion o the crmtical

CONSTAININE 1BROLTCE.
6. Beciding the criferia for optimization.
The carrect sequence of these stapes in the
planning of the work will be
a 14623354
b 6.2, L3A5
c. 123654
d 2, 13564
CRF  (if%, 20 ye

placing Rs. 100,004
now  yiekding |
comtpounding. 1t "
anind  AMOUNS o d of 2nd, dih,
Gtk .. L8 20th years from
g xiusting lie deposied
mount  that  could be
cly of the ten mstaliments

o wathdraw

d. Rs. 2667

Oiprions. of igvestment magnimnsdes witls
correspondingly capiralized benefits nwe
wiven in the table for 4 bype of project at a
site, all options being techinscally Feasible:

1ag.

{ption AlB |C |8 JE
Investmert  Rs | 10 | 15 |18 |27 | 24
<}

Capitalized Ty | 24 | 28 |35 | 39

benefits Rs. =10°
The most preferabic option will be

1. E
h. B
e O
d [(AoriB

In a parncelar sotl sample. faboratory
analyvus has yielded the following resull

V. Sand ;205

2 Sile: 3%

3 Clay - 5%

Wilthoul usize  dhe  exiurad  chart,  Lhe
correci texiial classification of the snil
wotlkd he

4. T .omm

]
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b Sandv clay
c. Silty loam
¢4 Clav

In Caserne’s liqgnd limit device  the
material of the test specimen i3 hander than
the  standard  rubher. Thes  hardness
indicates that the liqued honit, plastieiny
index, flow index and toughness index,
respectively. of the specimen. are

a. more, less. more and same
{». same, Jess, same and moare
. less, less, sqime and Jess
d. less, same, less and more

Consider the fodlowing data aohfained in
falling head permeability tests regarding
tour soil-samples AL B. Cand I

Time Height of water column in
(Winugey [ ©W

M ) 3 400 | Al
{1 32 3l 20 |36
20 i3 | 228 [ §2 | 32.4

Which ane of the follawing sml-sample
las intemally inconsisten: data®
a. A
b B
c €
d D

A discharge '()" 15 nce ieh a soil
sample of length ‘L head ‘FL
When the bead 9 doubled and  length
reduced to h ciﬁ%‘rge wil| hacome

wler  the  foliowing
ding the flow nets

LT iements

. Flew l:nes and equipoient Bings always
iniersect one- enother ar right angtes
irrespective  of  the permeshility
charactenistics.

2

For an twotrapic soil, the spacine of
lines is inversely proportional to the
hydraulie wadiens.

LO5.

tO6.

4ol 1
3. For enosatropse soil and a flow net of
approximate squares, the porential drop

15 the sume through each field

4. For an anisotropic soil having greaer
horizonta] coeffictent of permeuabiliny.
a [tow nel of appraxemale squarcs can
he constructed by reducing the vertical
dimensions of the fiow domain 10 a
curlam scale.

Which of these statements are cppis
a 2, 3and 4
b, 2and 3

c. 1, 2andd
d land3 ]

A sheet pite is d
showen in the i

lre, The head along
WG and the head aloag

- ‘rl..,__.;-.'__'x .

ik U ;

S LN R
o f.':j
oy F
! L

20 m Wi lem

@ . e fl'u'.-.u.l ].i!.Z_i;m'.:_

Tomand 35 m

25mandftim

5 mand 3 m

Imand 3.5m

Which one of the toltowing {5 the water
conlent of ke mixed soil made trom 1 kg
af soil {sav A with warer comteat af 3004
and ! kg of seil (say [} with water content
of S0%7

i Bt

b 71%

v T5%

d Bit

Mateh List [ with List 1i and select the
COTTER] ATsW'er:

List 1 {In situ tesi)
A 8P test

B. Plate load test
C. Field vane shear

oonoTF om



B CPT dest
List [I (Measurement Parameter)
1. Penegtration registance (N Valoe)

2. Load-HSettlement data
A, Pointresslance and skin friction
4. In situ torgue strength
A B v D
o i 2 3 4
L. 2 1 3 4
o 1 2 4 3
d 7 i d 3

08, Consider the [ollowing stalemenis:

Active sarth pressure will be developed in
the backfill when the

I, Iorizontal strain ts < (%%,
Forizontal strain is = 1%

ok

Momlwed sicanng resatance aleng

the: [ulure plan 1z & minioum

4. Mobidized sicarnng reswistance along
the failure pline 1 2 maximum.

W hich of these statements arz: correct”

g land 3
b. 1and+4
e Zand3
d 2and 4

M9, Which one ol e lt:lIuwin ________
correcd]ly matched?

o Swedish arc
I Critical height

¢, Critical void draw down

: IEPI
D Sofl elay

Listeddl o umeonfinzd

1A

ngle off 450 ~with the horwontal,
same sample » tesled 1n triaxoal tesi
i laieral pressure of 30 kNS, then
wLibon shiese, shien ahicss oo prmcipal
plane and cohesion, respectively. world be

A, MEN Fnr TOEN et 10N F
b WEN S af mera SOV el

e 100kN S, TORN i zove

o 100AN C P, e 500 mE

1 A clayey sample of Tem thichnzss s
collected from a Atem thick clavey strata

112,

idal 1
mpermeszble rock. Io oa
consolclaton wat, this clayey sample ook
time 4t achieve 30% consohdatien, Il
7 s e Ume required to echieve 500
cotsolilat:on for the sol sample. then the
ratio Lty will bed

resling  on

a 370
b. 623
o 13
d. 250D

II' a ealursted woil sample 12
the degrec of saturstion
a. Reduce

b. lncrease

“Thickness of laver and time factor

g Applied load and tiickuess of layer

A slrasum of sandd a stratum of clay have
the same fuckness of 3 m. The coeffiment
of compreseibility of sand is 1/5th of the
cucllivient of wompressilylny of clay and
the permeability of sand iz 10,00 times
thzt of the clay. Assuming the same void
ratin, the ratio of the consnlidation tims for
the clay to that of the sand is

a, 20,000

b, 300N

. M)

d. 500

When effective stress ovn a  oomally
corsolwlatold clay @ nacased Gom 23
kNim? o 50 1m® settlement becomes 3
mm. II' the stress o mereesed o 173
kxim®, selllement  will  merease  to
{assuming coclfreient of volome-decrcase
to he constant)

a. 25mm
b. 3)mm
. 35 mm
d. <40 mm
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The vquation relaung the setlement 4
of an actual foundation of widh 'R in
ficld wih the settlemend '3, 'of a plale
width 'S5 " in ke plate-load tesl 1 grven
Ly

5 5(5,-»)

a5, (B, . 30)
The cquation 1z apphcable for

a All type of seils

b Bhff olays

e Loose sands

d. Dense sands

Consider the follow g stalemenls:

The sate bearing pressure for a raft on
sand will ke higher than that for an
tndiiduzl footing hecause

1. Drensity of sand increases with depth.

2. The permissible total sctlement s
twice tha: of a loetine,

Trd

Diffcrential settlement s less for a raft,
4. Raft is thicker than irdividual footings
Which 1s these sTalernents are oorroel?
a. land 2
v 1and3
c. Z2and 3
d. Zand 4
A surlaee lootng 1m-
with $=0"has the
capacity of do. W Hjch
5 the correct®
capacity
the sam

Lelavey soil
te  beariag

= of the followiag
T ultimale bearing
footing 25-4m on

115
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el 16
bdateh Lk T (Types ol piles) with List 1T
{Siluabnons) and select the comecl answer,
List 1
A. Friction pie
B. Baller pike
. Tension pile
13 Compectiom pile
List 11
1. Sull clay

2. Loose granular soil
3. Lawral load
4. Tiplift lead

A E
a. 3 1
b | A q !
c. 4 2
d. 2 4
the following statements

mp conduction of SPT in a bore

tasing should be driven up to the level
where 8P is conducted.

2. Caszing should be not derivad up to the
level where 5FT is conducted.

Water lev:l in the borg hoe to be
maintained at a level slichily hegher
than GWL

Water level m the bore hold to be kept
at a level lower than the (W, te
ensure betler penetation.

fad

s

Watch of thess statemonts arc coroct?

a land 3
b, 2md 4
c. 2and 3
d 3and 4






