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ONE MARME QUESTIONS 6. When a retaining wall moves away {rom

the backfill, the pressure exerted on the

I A mild sieel specimen is under umaxial .
lensile stress Young's rnu-dull.ls and vield e b carth pressure
" stress for mild steel are 2 x 10° MPa and b swelling pressure
250 MPa respectively. The maximum C. pore pressure
amount ol strun energy per unit volume d acuve earth pressure
|| that can be stored in this specimen without 7 Compaction by vibratgoy
permanent sel is - method of compact
a 156 Nmm/mm’ a. moist silty sand
b 15.6 Nmm/mm’ b well d dry sa
l ¢ 156 Nmm/mm' ¢ clavo @mpressibility
d 0156 Nmm/mm’ d il pressibility
2 A reinforeed concrete structure has 10 be 8 Tw pollutants are
constructed along a sea coast The hugtxide and ozone

mitnimum grade of concrete (o be used as
per IS 456-2000 15

ozone and peroxyacety Initrate

municipal solid waste are
a. plastics and wood

b, cardboard and glass
¢. leather and lin cans

d M3n

3 In the design of a remforced
beam the requirement for bondfis
getting sauslhied. The economi
sansfied the requirement [o
a.  bundling of bars
b providing smaller

in number

Rans hyvdrograph 15 routed through

have

drogen oxide and perosyvacetyInitrale
phur oxide and hydrocarbon

a MIs K , e
b M20 : xyacely
c. M25 Two biodegradable components  of

d food wastes and garden tnmminges
10, A Nood wave with a known mflow

a large

reservoir  The outflow hvdrograph will

a.  awenuated peak with reduced nme base
b. attenuated peak with increased lime-

base
4 ¢ increased peak with increased time-
base
d increased peak with reduced nme-base
SRR 11. A stable dw:mel 15 10 be designed for a
2 jirond discharge of Qm’/s with silt factor [ as per
: e Lacey's method The mean (low velocity
d solid areular _ (mVs) in the channel is obtained by
5. Group symbols assigned fo sily sand and a (QF714m"
clav ey sand are respeclively b (QF140)"
% Shand C5 ¢ (Y 14m
I b SMand C§ d 0480mn"
& WM sC 12 The base widih of an elementary profile of
d MSand €S a gravity dam of height H is b The
specific gravity of the matenal of the dam
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12 G and uplift pressure coefficent 18 K 17

The correct relationship for no tension at
the heel ig given by
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The specific gravity of paving bitumen as
per IS : 73-1992 hes between

a 110 and 1.06

b, 1.06 and 1,02

¢, 1,02 and 0.97 19,

de 097 and 0.92

A combined walue of flakiness and

elongation index is to be determmed for &

sample of aggregates, The sequence in

which the two tests are conducted is

a. elongation index (est followed by
flakiness index test on the whole
sample

b. flakinese index test Mllowed
elongation index test on the
sample

c. flakiness index test fo
elongation index test onWnon
Aggregates

d elongaton index wed by
flakiness mdex -elongated
amgr@airsl :

hmn} and “Omne-

e access, Mo stmdmg

| 2000 and 2400
1800 and 2000
1200 and 1500
d. 2000 and 1200
The shape of the STOP sign according to
IRC ; 67-2001 18

a, circular

. mangular

Iy
o, octagonal 22
d

. rectangular

18.

“Ongrway 1.5 m wide 2L

2ol
The type of surveymg in which the
curvature of the earth is taken into acconnt
i& called

a, CGeodefic surveying

b. Plane surveyimg

¢, Preliminary surveying

d. Topographical surveving

A person standing on the bank of a
drops a stone on the water sur
notices that the disturbance
surface is not traveling upstre
becauze the flow in the

a. sub-cnbical
b. super-cntical
¢ steady

d umiform
The pm

a P/

general solution nf—T,p 01z

y= wa-l-!._jm*c
y=Peosx
y=Psmx
y=Psinx

F'F“

Fu 16

TWO MARKS QUESTIOMS

Crosg-gsection of a column consisting of
two steel stnps, each of thuckness t and
wadth b i2 shown in the figure below. The
critical loads of the colummn with perfect
bond and without bond between the stnips
are P and P, vespectively, The ratio P/'F, is

13

& ¥
B, 4
c. 6
d 8
A cigid bar GH oflengh L i supported by |
a hinge and a spring of sthffness K as |
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24.

25

shown in the figure below The buckling
load, P, for the bar will be

a. 0.5KL

b O.8KL

¢, LOKL

. 1,2KL

The maximum shear stress in a solid shaft
of crcular cross-section having diameter
subjected to a torque T is t. If the torque 18
increased by four times and the diameter
of the shaft i1z increased by two times, the
maximum shear stress in the shaft will be
& 2t

b. <
g T2
d, w4
A vertical rod PQ of length L is fixed at 1
op end P and has a Pange lixed Lo
bottom end Q. A weight W is
vertically from a height hi<L)gfffo

flange. The axial siress in the
reduced by

a, increasing the lenath f#
b. decreasing the

¢. decreasing mﬂ‘;‘@u—mﬁml of

od@his of elastiaty of

8P
bl
oF
b —
bed
o
g, —
b
o 22
el

5.

are given

id. Zera @ ¢
Data for 1@ questions Q.27 & Q. 28
A

3olfl0
The stepped cantilever 13 subjected to
moments. M as shown in the figure below
The wertical deflecion at the free end
{neglecting the zelf waight) iz

" e in _\:'"

. J 0
ul e
2Ef

w. Solve the problems and choose |

suppotted by three pontoons as |
fgure below, The herizontal cross-
area of each pontoon i& 8 m”, the flexural
of the beam is 10000 kN-m” and the unit |
of water is 10 kN/m”
F=48 kN

When the middle pontoom 1= removed, the
defection at H will be

a 0Z2Zm

b. 04m

e O6m

d. 08m

When the middle pontoon 12 bronght back
to s position as shown in the fgure
above, the resction al H will be

a BAkN

b. 15.7kN

e 19.2kN

d. 24.2KkN

The degree of static indeterminacy of the
rgid frame having two intermnal hinges as
ghown i the figure below, g




30.

3,

n 8
b 7
& b

d §

The members EJ and 1) of o steel truss
shown in the figure below are subjected o
temperature nse of 30 “C. The coellicient
ol thermal expansion of steel is 0LOM2
per 'C per unit length. The displacement
{mm}) of joint E relative 1o jomt H slong
the direetion HE of the truss, 15

W
E J
1

a D255
b. 0589
e. 0,764
d. 1026

The span(s) to be loaded un
maximum positive (upwa

support P as shown | below,
is{ure)
5
A

tactored mmomum bending momenis
t a sechion of a reinforced concrele beam
resulting from u frame analysis  are
5080120 and 180 KNm under dead. live,
wind and eanthquake loads respectively.
The design moment (KNm) as per 15:456-
2000 for the limat state of collapse
(Nexure) i
a 195
b. 230

dof i

c. 345
d 372

33 A ronforced concrete column contams
longitudinal steel equal to | pereent of net
cross-sectional  area of  the eolumn,
Assume modular ratio as 100 The loads
carned (using the clashc theorv) by the
longitudinal  steel and the net areg ol
concrete. are P, and P, respectivel
ratio P expressed as per cent is
a 01

b 1
-l iy
d. 10
M. A pre-tensioned crell member of
section 200 mm 250 ontains tendons

of area 5 ot cqptre of gravity of the
soction, ss in the tendons s
Ill'-'_H uming modular ratio as

(MNmm®) in conerete 1s

Data for (). 34 & Q. 36 are given below, Solve

e problem and choose the correct answers.
A reinforced conerete beam of rectangular cross
section of breadth 230 mm and effective depth
300 mm is subjected to & maximum factored shear
force of 120 EN. The grades of conerete, main
steel and stirrup steel are M20. Fedl5 and Fe230
respectively. For the area ol main steel provided.
the design shear strength as per 18 © 456-2000 15
048 N'mm®. The beam is designed for collapse
limii state.

35, The spacing (mm) of 2-lepged 8 mm
stirrups 1o be provided is
a 40
B TES
& 2350
d, 4

36.  In addition. the beam is subjected o a
lorgque whose lactored value 150190 KNm,

The stirrups have o be provided to carmv a
shear (kN equal 1o

i 5042
b, 130.56
c. '15).67
d 20023
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38.

a1

Rivets and bolts subjected o both shear
stress (Tyra ) and axial lensile stress (i .4)
shall be so proportioned that the stresses
do not exceed the respective allowable
stresses T, and oy and the value of

Forn g
= 2 | does not éxceed
r; [

a 10

b 12

e 14

d 1.8

A continuous beamn is loaded ss shown in
the figure below. Assuming a plastic
moment capacity equil to M. the mimmim
load at which the beam would collapse is

d 10M

and shrinkage limit (SL) o
autisfy the relation @

# LL>PL=SL

m exerts a unilorm
KN'm~ on the soil
load dispersion of 2 vertical (o
nial, the avernge verlical stress
‘m vat 1.0 m below the footing 15
il
- T
¢ 80
d. 100
A direct shear test was conducted on a
enhasionless soil (¢ = 0) specimen under a
normal stress of 200 kKN/m® The specimen
foiled at a shear stress of 110 kN/'m*, The
angle of mlermal frction of the sl

(degrees) 15

L.

Suf 1
4, 206
b. 29.5
c. 300
d. 326
42, A pile of .50 m diameter and of length 10
m 15 embedded m a deposit of clay. The
undrained strength parameters ol the clay
are cohesion = 60 kN/m® and the an
mtgrnal frichon = 0. The skin
capacity (kN) of the pile for
factor of 0.6, 18

w, 671
b. 565
c. 283
d 106

43 A saturated glay stratuffi draining both at
the top ndergoes 50 percent
consolid n B years under an applied
lo gfonal dranage laver were

s middle of the ¢lay stratum,
onsolidation would oceur in

. 8 years

16 vears

44 A test plate 30 om = 30 em restmg on a
sand depasit settles by 10 mm under a
certnin loading imtensity. A footing 150em
% 200 em resting on the same sand deposit
and loaded 0 the same load intensity
settles by
a 2.0 mm
b. 302mm
c. 27.8mm
d. 50.0 mm

45, A volume of 3.0 « 10° m’ of groundwater
was pumped out from an unconfined
aquifer uniformly from an area of 5 km”,
The pumping lowered the water table from
mifial level of 102 m to 99 m. The specific
yvield of the aquifer 1s
a 0.20

b, 0,30

c. 040

d. 050

Data for linked answer questions Q. 46 & .47

are given below. Solve the problems and choose
the correct answers.
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19,

The ground conditions at a ate are shown in the
figure below.

Uk wiight of watr -nln-*

sp
The saturated unit weight of the sand
(KN/m") 18
g 13
b 18
e 21
d 24
The total stress, pore, water pressure and
effective stress (kN/n®) at the paint P are,
respechively
g, 75,50 and 25
b, 90, 50 and40
c. LOS5. 50 and 55
d. 120, 50 and 70

Data for linked answer guestions Q. 48 & Q.49
are given below. Solve the problems and choose
the correct answers.

A colummn 18 supported on & footing as & '
the figure below The water table is ata
10'm below the base of the footing

L
IR
N2
ate bearing capacity (KN/m")
oting ‘l:ﬂsed ont Terzaghi's bearing
216
. 432
o 630
d. B46
The safe load (kN) that the foonng can
carry with a factor of safety 315
. 282
b, 648
. 945

50.

3L

a2,

53.

Gof 10
d. 1269
A wastewater sample contains 107" m
mold of OH 1ons al 25°C, The pH of this
sample 1=
o BE
b, 8.4
c A
d 54
Match L[ast-I (Eshmaton met'h
List-l  (Corresponding 1
select the correct answer
given below the list .
Laist-]
P Azide modified

3. Porassium chromate

4. Starch

P ) R 3
a 3 2 1 4
h. 4 2 | 3
c, 4 l 2 3
d. 4 2 3 |

Determme the correctness or otherwise ol

the following Asserion [A] and the

Reason [R]

Assertion; The crown of the oulgoing

larger diameter sewer 15 always matched

with the crown of incoming smaller

diameter sewer,

Reason: It elimnates backing up o

sewage i the meoming smaller diameter

gewer,

a. Both [A] and [R] are true and [R] is the
correct reason for [A]

b. Both [A] and [R] are true but [R] is not
Ihe correct reason for [A]

¢. Both [A] and [R] are false

d. [A] ie true but [R] is false

The 5-day BOD of a waste water ﬁnn;;:le.m

obtained as 190mg/l (with k = 0.01 W)

The ulimate oxygen demand (mg) of the

gample will be
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3800
475
271
190
water treatmen! plant i8 rfequired to
process 28800 m/d of raw water (density
= 1000 kg/m’, kinematic vicosity = 107
m¥s). The rapid mixing tank imparts a
velocity gradient of 900 s fo blend
35mg/l of alum with the flow for g
detention time of 2 minutes, The power
mmpnt (Wi requared for rapid mixing 1=
a. 324
h, 36
e, 324
d. 32400
Match List-l (Terminology) with List-II
(Definition/Brief Description) and select
the correct answer uzing the codes given
below the lists:
Last-|
P, Primary treatment
Q. Secondary treatmen
R, Unit operation
8. Unit process
Lagt-T1
. Contaminant removal by
forces
2. Involving biological and/
reaction
3. Conversion of sol
1o biomiass
1. Removal of =
MeoTmimg

o o8

¢ matter

g from

W - 0%

Lo = = a0

eir on a permeable foundation with
downstream sheet pile iz shown in the
figire below. The exit gmdient ag per
Khaosla's method

a lin60
b 130
e 1mid

itz joe, The tal

a 6fd8m

/g) required at this oudet to

evapolranspirafion requiremnent of

occumng umiformly in 20 days

ecting other feld losses 12

i 251

b. 231

¢ 201

d 152

59, A moundabout ig provided wath an average
entry wudth of 84 m, width of wemrm,g
section as |4 . and length of the weaving
seciion between channehizing islands as
35m Thecrossingtrafficandtotal traffic on
the weaving section are 1000 and 2000
PCU per hour respectively. The nearest
rounded capacity of the roundabout (in
PCU per hour) is
a. 3300
b, 3700
e 4500
d. 5200

60. Design paameters for a  signalized
intersechion are shown m the Agire below.
The green time calculated for mayor and
minor roads are 34 and 185, respectively.
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The critical lane volume on the major mad
changes to 444) vehicles per hour per lane
and the entical lane volume on the nuno
road remam unchanged  The green hme
will
a. ncrease [or the mayor road and remain
same for the nmimor mad,
Iy ncrease for the myor voad and
decrease Tor the mnor road
¢ decrease for both the roads.
d remain unchanged for both the 1oads,
Gl It 15 proposed 1o widen and strengthen an
existing 2-lane NH section as o divided
Inghway. The eusting traffic m one
direction 15 2500 commercial vehicles
(CV) per thy, The construction will take |
yvear, The design CBR of sol subgrade 1
found to be 5 per cent Given: tra
growth rate for CV = 8 percenl. yahi
dumage factor = 3.5 (standard
CV). design hife = 10 years
ihsmbution factor = .73 The Bum
smndard axles {msa) comp
g 3N
b 37
o 65
d 70
62. A linear rel p i®obsarved between
speed de; a certain section of a
flow speed 15 observed
per nhour and the jam density 15
100 vehicles per lem length
the above relationship, the
1 Aow expected o this section
the speed at the maxamum flow will
tvely be
8000 vehicles per hour and 80km per
howi
b, BOOWD vehicles per hour and 25 kin per
hour
£ 2000 vehicles per hour and 80km per
howr

Eof tO

d. 2000 vehicles per hour and 40 km per
hour

The plan of a survey plotted to a scale of
L0 m to L em s reduced o such a way that
a line onginally 10em long now measures
Gem, The area of the reduced plan 15
measured a5 81 em’ The agtual arcagnd’)
of the survey 1s
a D0
b 6561
¢ 1000
d o656
The lengths and

Line Lengih(

PO 00 ¢ 0°
) 45°
180°

" "

\ ng length  and  beanng,
ively of the line 5P are

¥ moand 2707

07 m and 270~
¢ 707 mand 1807
d 97 mand 2707
The foal length of the object glass of a
tacheometer 15 200 mm, the distance
between the wvertical axs of  the
tacheameter and the optical centre of the
object glass s 100mm ond the spacing
between the upper and lower ling of the
diaphragm axis 15 4mm. With the line ol
collimation perfectly honzontal, the stafl
intercepts are 1 m (top). 2 m (mddle), and
3 m (bottom). The honzontal distance (o)
between the stafl’ and the nstrument
station 15
a 1003
b 1030
c
d

[ 500
153.0
A road 15 provided with a honzontal

circular curve having deflechion angle of
33" and centre lme radius of 250 m. A
tramsition curve 15 to be provided at each
end of the circular curve of such a length
that the rate of gamn of radial acceleration
is 03 m's" at a speed of 50 km per bout
Length of the transibon curve required at
each of the ends 15

a 257m




b 3333im
e 35.73m
i, 166667 m

67 A light house of 120 m height is just
visible above the honzon from a ship. The
comed! distance (m) between the ship add
the light house considering combined
comrection for curvature and refraction, is

A9008

42226

3098

42226

Ep Tw

Data for linked answer questions Q. 68 & (.69
are given below. Solve the problems and choose
the correct answers.

A horizontal circular curve with a centre line
radius of 200 m provided on a 2-lane. 2-way SH
section. The width of the 2-lane road s 7.0 m.
Diesign speed for this section 1s 80 km per hour
The brake reaction time is 24s. and the
cocfficients of foction m longitudinal and lateral
directions are 10,355 and .15, respectively.

68, The safec stoppmg sight distance on the

e

a. 22l m

b. 195 m

e 13m

d 65m
69, The sel-back distance

of the inner lane is

o er (mass density - 1000

cnematic viscosity = 10m™~/s) in

il pipe. having equivalent

¢ ke ax 012 mm. yields an

ape shear stress at the pipe boundary =

Nm®, The value of k. 8'(6' being the

a T793m
b. 810 m

ickness ol laminar sub-layer) for this
pipe is

¢ 960 m 2
R
b. (.50
e 6,0
d. 80

T A rver reach of 2.0 kin long with
maximum flood discharge of 10000 m"'s is

0. The £l

%uws
K 000285

Dol ln
to be physically modeled n the laboratory
where maximum avilable discharge is
020 m's, For a geometrically similar
model based on  equality of Froude
number, the length of the rver reach (m)
in the model is
@ 264
b. 25.0
g 205

d. 180
Data for Q.72 and Q.73 are gi

A rectangular channgl 6
discharge of 160 m'’s

0 is 0,015 ¢

2 The u
& o5

lope ol the channel is

A hump 15 1o be provided on the channel
bed. The maximum height of the hump
without affecting the upstream flow
condilion =
a 0.50m
b, .40 m
e 030m
d. 020m

74 The channel width is to be contracted The
mimmum width to which the channel can
be contracled without affecting the
upsiream ow condilion is
a IUm
b, 38m
e dlm
d 45m

Data for linked answer questions Q.75 and
Q.76 are given below. Solve the problems and
chouse correct answers.

An automobile with projecied area 2.6 m® is
running on a road with a speed of 120 km per
hour., The mass density and  the metn.
viscosity of air are Elu.gam and 15 - 107 ms,
respectively. The drag coefficient is 0.30,

75.  The drag force on the automobile is




76,

77

78

79,

8 620N
b. 600 N
e SRON
i, 520N
I'he metric hose power required (o
overcome the drag force is
w 3323
b 3123
e 2323
d 2023
Th Tk
ar o
a
o %rg

The equation i = () can he

transformed =0 by
subshituting

L ox ==

kb

b 5 :.JL‘EL

k.

orif®Py = a + bx by the

Sotition of L=—-£ gx=1a0dy =48
& ¥

[]

Xy =2
g4 y1=4
=2
=4

-

SR

y"l
x;_'_ }--

8L

83.

84,

83,

ol o
If probability density function of a random
vanable X is
fix)=%x"for 1<x=<1,and
= () for any other value of x

then, the  percentage  probability
Vo Ak

F[ 55 ‘“.:a

a 0,247

b. 247

e 4.7

d. 247

The Eigen wvalues of 1t
4 5

3 5™

#, —Tand

b. —6an ¢

ility of vsing a private car s 0,45,
using the public transport, further
choices available are bus and metro, out of
which the probability of commuting by a
bus 18 0.55 In such a situation, the
probability (rounded up to two decimals)
of using a car. bus and metro, respectively
would be
4. 045030 and 0.25
b. 0.45.0.25 and 0.30
e, 0.45.0.55 and 0.00
d. 0,45.0.35 and 0,20
The following simultancous equations

% Lyig=3

x+2y+3z2=4

xtdytke=6
will NOT have a umigue solution fork
cyual to

BO g
- o e =

The inner (dot) product of two veetors P
and O is zero, The angle (degrees)
between the two vectors 1s

0

30

o

120

&0 T






