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CIVII. ENGINEERING

OMNE MARKSE QUESTIONS

it An aually loaded bar is subjected tw a
normal stress of 173 MPa. The shear siress
in the bar is

g T5MPa

b B6.5 MPa

¢ 100 MPa

d 1223 MPa

A steel column, pinned at both ends. has a
buckling load of 200 kN, 1T the column 15
restrained against lateral movement af s

-

mid-height 1ts buckling load will be
a 200kN
b, 2B3IKN
¢ 4N KN
| d 800 kN
3 For an isotropic matenal. the relanonship
" between the Young's modulus (E), shear
modulus (Gland Poisson's ratio (uh
given by
£
, =
. 21+ u)
| =
2(1+p)
_ =
(142p)
£
d G= L 4
|[ "3
4 The sti [Ticient k; indicales

1 due 1o a unit deflormation at

ion at ) due 1o a unil force al

tion at | due to a unit force at )

|| force at ) due 1o a unit deformation at i

lay soil sample 15 tested m a tmaxial
tus 1 consolidated-  drauned

" conditions al a cell pressure of 100KN/m”

What will be the pore water pressure at a

deviator stress of 40KN/m™

I a OkN/m’

b. 20kN/m"

¢ 40kN/m

d AOKN/m’

1

The number of blows wobserved n a
Standard  Penewranen  Test (SPFT) {or
different penetration depths are wiven as
follows

Peneirvation of sampler  Numbe K
0 — 1 50mm. fi

LS00 = 30mm

300 — 430mm @

The observed N val

g H

b, 14

¢ IR XS

at some depth below 1he
2m = 3m rectangular footing
. cerlain load intensity is LOO
What will be the vertical stress in
* below the centre of a 4m « 6m
rectangular footing at the same depth and
same load intensiy"!
& 25
b 100
e 200
d 400
The presence of hardness mn excess of
permissible limil causes
a cardio vascular problems
b skin discolouration
c calcium deficiency
d. increased laundry expenses
The dispersion of pollutanis in atmosphere
is maximum when
a environmental lapse rate 1s greater than
adiabatic lapse rate
b, environmental lapse rale 15 less than
adiabatic lapse rate
¢ environmental lapse rale is equal 10
athabatic lapse rate
d maximum mixing depth s equal to
ZET0
The alkalimity and the hardness of a water
sample are 250 mg// and 350 mg/l as
CaCO;, respectively, The water has
a. 350 mg// carbonate hardness and zero

non=carbonate hardness




11

12

14

15.

b 250 mg/! carbonate hardness and zero
non-carbonate hardness

e 250 mg'l carbonate handness and 350
me/! non-carhonate hardness

d. 250 mg// carbonate hardness and 100
mg/{ non-carbonate hardness

The consumptive use of water for a crop

during a particular stage of growth w 2.0

mm/day. The maximum depth of avalable

water i the root zone is 60 mm. Trrigation

is required when the amount of available

water % 50% of the maximum available

water m the root zone. Frequency of

irrigation should be

a. 10davs

b. 15 davs

¢ 20 days

o 25 days

As per the Lacey’s method for design of

alluvial channels, dentify the TRUE

statement from the following:

o, Wetted perimeter imereases with an
increase in design discharge,

b. Hydraulic radius increases with an
inerease m silt factor

¢ Wetted penmeter decreases with
mereme m design discharge,

d. Wetted perimeter increases
increase in silt factor.

The consistency and low rd

hitumean can be determin of
the following?
A Ductility test
b. Penetration lest
¢ fest
L 2
I a tw I Fhighway and a two-

way  intersect ot rpht
number of potential confhict
¢ intersection, assuming that
ads are two-way is

i 32

In signal design as per Indian Roads
(Congress spectfications, if the sum of the
ratios of normal flows o saturation flow of
two directional tralfic flow is 0.30 and the
total lost time per cyele is 10 seconds, the
optimum cvele length in seconds is

16,

17

19.

2ol
a 100
b. 80
e ‘6
d 40
There is a fire overfall at the end of a long
open channel For a given flow rate, it
eritical depth s less than the normal depth.
What gradually varied flow profileggill
oeeur i the channel for this How

a. M]
ls. M:
& My
d §
At two points 1 @ ine the
velocities are V and WY redbectively. Both
the poinis are at the elevation. The
fhad p®The flow can be
assumed ompressible, in viseid,
stea ional. The difference in
Rand P at

¥ v:

f.ﬁ':
d. 3pVv?

The mmimum and the maximum eigen
values of the mainx are 2 and 6,
respectively. What s the other eipen
valug?
a 5§
b. 3
¢ 1
d. -
The degree of the differential equation

1
jt—':qz.:"-ﬂiu

o -
o -2

The solution for the
equ:tiun%—-f]' with the condition thal

differential

y=laix=0m1
I
i y=e*

b. lnllv}—§+ A

«
e Inly)- —z-

d. y=p'




TWO MARKS QUESTIONS

21, A metal bar of length 100mm is inserted
between two rigid supports and its
temperature is inereased by 10°C. I the
coefficient of thermal expansion is 12 x
107 per "C and the Young™s modulus is 2 x
10" MPa. the stress in the bar is
8 Zero
b, 12 MPa
¢ 24 MPa
d. 2400 MPa

22, A rigid bar 15 suspended by three rods
mide of the same material as shown in the
figure, The ared dand length ol the central
rocd are 3 A and L, respectively while tha
of the two outer rods are 2A and 2L,
respectively, 1M a downward force of 50 kN
is applied 1w the rigid bar, the forces in the
central and each of the outer rods will be

d. 21LAKN und 143 K

. @»
g, 16.67 kN each
b. 30 kNand I5 kN
¢ 30 kNand 10 kN @

minimum  shear
cm?ulnr shalt ol outer

and 47.2 MPa
and 80 MPa
Paand 160 MPa
200 MPa and 160 MPa
. I'hie shear stress at the neutral axis in
m of triangular section with o buse of
40 mm and height 20 mm, subjected 10 u
shear force of IKN is
. 3MPa
b, 6MPa
g, 10 MPa
20 MPa

Jol o

25, Uy and U; are the strain energies stored in
a prismatic bar due 1o uxial tensile forces
Py and Ps, respectively. The strain energy
L7 stored in the sume bar due to combined
action of I'| and P> will be
a U=Ll;=1h
b. U= LI.LJ:

e 1=
d. U=+,

26, The nght nangular truss i
members having equal ¢ross se
of 1550 mm™ and ¥ oung gfioiyiu?
10" MPa. The horizontal n of the
joini ) is

mim
(0.25mm

¢ 14.3] mm
d. 1568 mm

Vil The influence line diagram ( 1LD) shown is
for the member

Data for Q.28 & Q.29 are given below. Solve
the problems and choose the correct answers,

A two span continuous beam having equal spans
each of length L is subjected 1o a uniformiy
distributed load w per umit length, The beam has
constant Mexural rigidity.

28, The reaction ut the middle support is

g wlL
5
bl‘“

2




swl
4

&
8

Ihe bending moment at the middle support
IS

.

wl?

w2
12
Iy

Consider the following statements:

1. The compressive strength of concrete
decreases with  inerease in  waler-
cement ratio of the concrete mix.

2. Water is added to the concrete mix for

hydration of cement and workability,

Creep and shrmkage of concrole are

independent of the water-cement ratio

in the conerete mis.

The TRUE statements are

a land2

b. 1.2and3

¢ 2and 3

d. only2

I'he percentage loss of

s
‘

and maodulus o
10"N/mm” i
a 00

Iasﬁg'l}' equal 1o 2]

beam of rectangular omss-
wn of size 120mm (width) and 200mm
th) is prestressed by a straight tendon
o an elfective Torce of 150 kN al an
cecentricity of 20mm (below the centroidal
axrs in the depth direction), The stresses ot
the top and bottom fibres of the section are
4, 235N/mm® (compression), 10N/mm*
{compression)
b 1ON/mm®
(compression )

{lension ), 2.5N/mm”

ik
Tad

i

dofln

e 375mm’  (lension),  3.75N/mm’
(compression |

d. 2.75N/mm? {compression), 3.7TSN/mm’
{compression )

Consider the following slalements:

I. Modulus of elasticily of concrete
nereases with inerease in compressive
strength of concrete,

2. Bnitleness of concrete nerea
decrease i compressive
conerele.

3. Shear strength of
with mcrease i con
of concrete,

The TRUE statemeng ire

a Zand 3

b, 1.2am V'S
c. 1and
d. 3

Q.35 are given below. Solve
nd choose correct answers,

idth of 150mm and an effective depth of

. The chameleristic compressive strength
te is 200MPa and the characteristic tensile

gth of steel is 41 5MNPa. Adopt the stress

block for concrete as given in 15:436-2000 and
take limitmg value of depth of ncutral axis as 0.48
times the effective depth of the beam.

3d.

33,

b,

The limiting valpe of the moment of
resistance of the beam in kN-m 15

i 14

b. 0.45

c. 4508

d. 156,82

The limiting area of tension steel m mm® is
a 4739

b. 4123

o 3139

d. 3123

A steel flat of rectangular section ol size
70 - Gmm is connected to a pussel plate by
three bolts each having a shear capacity of
15 kKN i holes having diameter 11.5 mm.
I the allowable wensile stress in the Nat s
1500 MPa, the maximum tension that can
be applied to the flat 1




37

38,

39,

|
| 1*4-%
b
—ai38

a 423kN
b, 52.65 kN
g S595kN
d. 63.0KkN

A brackel connection 15 made with four
bolts of 10 mm diameter and supports a
load of 100 kN at an eccenteity of 100
mm. The maxumum force to be resisted by
any bolt will be

=5y

(ol e ere i o)

a SkN

b 6.5 kN

¢ 68KN

d 716 KkN

The plastic collapse lna

SM,

c_ ——

L

6M
|'J

Sieve analysis on a dry soil sample of

mass 1000 g showed that 980 g and 270 g

of soil pass through 4,75 mm and 0,075

mm sieve. respectively, The liguid limn

and plastic limits of the soil fraction

d

41,

Soflo
passing through 4254 sieves are 40% and
18%, respectively. The soil may be
classified as
a 5C
b. MI
g €
d. SM

found to be '}ﬂ% and 2,70,
Assuming the unit wmght 0

a 194 08|

b, 185 030
c. 194 045
d 85, LS

The fact ty of an infinite soil
slop the figure having the
pro =0, & = 35°% Yan, = 16kN/m’

kN/m" is approximately equal

10m

a 70
b, (.80
e 1,00
d, 120
Match List-l with Last-I1l and select the
cormect answer using the codes given
below the lists:
List-1
P. Constant head permeability rest
Q). Consolidation test
E. Pycnometer test
S. Nepative skin friction
List-11
. Pile foundation

[
2. Specific pravity
3. Clay soil
4. Sand
Codes:
P 0 R 8
. 4 3 s |
b. 4 2 3 I




c. 3 1 1
d 4 | 3

43 The bearing capacity of a rectangular
footing of plan dimensions 1.5m = 3m
resting on the surface of a sand deposil
was estimated as GOOKN/m™~ when the
water table 15 far below the base of the
footing The bearing capacities in kN/m*
when the water level nses to depths of 3m,
1.5m and 0.5m below the base of the
footmg are
A, O00, 600400
b. 600, 450, 350
¢ 600, 500,250
d. 600 400, 250

44 What is the ultimate capacity in kN of the
pile group shown m the figure assuming
the group to fail as a single block?

(o R

pr—

TITITITTT
e~ {1.4 m thamister piles
I0m l:hj'k'lﬂ

i C, =40 kNfm'"

e 4=
Ilj m e
2m

9210

1177.6
24386
3B

B O B

{2

Data for (). 45 & .46 are bellw. Solve
the problems and choose th@ Answers,
Water 15 flowing through permeability
apparatus as shown n figure, The coefficient
of permeability of Uhg Rl is k' m/s and the
porosity ol the s@gse % 0.50.

ol 10

45 The total head, elevation head and pressure

head in metres of water at the poimt R
shown m the figure are

a 08,0404
b, 12,04, 08
c. 04,0,04
d 160412
46,  What are the discharge velocity gmgd
seepage velocity through the soil

g k 2k
¥ 4
b. =k.=k
3k_3
& 2ER
4. 2
-k, =k
73 C)

Data for Q. 47 rgg'wml below. Solve

the proble the correct answers.
The mroundSonditgns at 4 site are as shown in the
table at the site which was

epth of 5m below the ground level
iy lowered to a depth of 15m below
evel due to pumping of water over a
ars. Assume the followng data:

mit weight of water = 10 kN/m’

1) umit weight of sand above water table = |8
kN/m’

(i) unit weight of sand and clay below the
water table = 20 kN/m'

(1v) coefficient of volume compressibility = 0.25
m'/MN

aL
im
Crglead wmes el
t (&7
mm
Lommrel wter tabin
Oy mll Yy I!l

47.  What 15 the change in the effective stress
in kh/m® at mid-depth of the clay layesr
due to the lowermy of the water table?

a b
b. 20
c 80
d. 100




a8,

49,

Data for Q.51 & Q.52 are given
the problems and chonse correct

A completely mixed activat

What 18 the compression of the clay layer
m mm dug to the lowerg of the water
table?

a. 125

b, 14

e 23

a0

T'wo electrostatic precipitators (ESDs) are
in series. [he fractional efficiencies of the
upstream and downstream ESPs for size
are 8% and 65%. respectively, What is
the overall efficiency of the system lor the
same

a. 100%

b 93%

e 80

o 63%

50g of CO> and 25 g of CH, are produced
from the decomposition of municipal solid
waste (MSW) with a formula weight of
120g. What 1s the average per capila green
house gas production m a city of 1 million
people with a MSW production rate of 500
Lon/day?

a 104g/iday

b. 120g/day.

¢ 208g/day

d. 313g/day

used 1o leat o wastewater {lo illion liters

per day (I MLD) havin

biomass concentration N

52

aeralion lank is
tion of the nel biomass
/L. The acration lank

hydraulic retention time of the
ter in aeration tank!

What is the average time for which the
hiomass stays in the system?

a 3h

h. &h

& 2days
d. ¥ days

Ka 50 107 mm
d. 160 10" mm

Tol'1n
Data for Q. 53 & 5 are given below. Solve the
problems and choose correct answers.
A plain secdhmentation tank with a length of 20m,
width of 10m. and a depth of 3m 15 used i 4 water
trcatment plant (o freat 4 million Iters of water per
day (4 MLD). The average temperature of water is
20°C, The d;m:lmi:: viscosity of water is 1,002
0 Ns/Wm® at 20°C. Density of wa
998 2kp/m’. Average specific gravity of
15 2.65.

53 What is the surface ¢ 1N
sedimentabion lank?
a. 20 m’/m’/day

b. 40m*m®day
¢ 67m'm®day

d 133m’, V'S
54. What = imum  diameter of the
i be removed with 100%

10" mm
10" mm

53, The colturable command area for a
distributed channel is 200000 hectares.
Wheat 18 grown m the entire area and the
intensity-of irrigation is 50% ‘The kor
period for wheat is 30 days and the kor
water depth s 120mm.  The outlet
discharge for the distributary should be
a 285m'ls
b, 321 m'%

c 463m's
d. 523m's

56, An wsolated d-hour storm occurred over a
catchment as follows:

Time e 2%he 3" 4"hr
Rainfalllmm) 9 28 12 Fi
The o index for the watchiment 15 10 mmh.
The estimated munoff depth from  the
catchment due to the above storm 18

a. 10 mm
b. 16 mm
e 20 mm
d. I3 mm

Data for Q.57 & Q.58 are given below. Solve

the problems and choose correct answers,




Ordinates of a 1-how unit hydrograph at 1 hour

Bolln
thickness, The spacing between expansion

ntervaly, starting from tmet =0 are 0, 2,6, 4, 2, jonts should be
1and 0 ms. 4. 20m
b. 25m
57.  Catchment arca represented by this umit ¢ 30m
hfdrngzpliis d. 40m
4 10km™ 63, The following data pertains to the number
b 2.0 km* of commercial vehicles per day Ty
e 32km” design of a flexible pavemen
d Sdkm national highway as per IRC:3
58 Ondinate of a 3-hour unit hydrograph for T ‘
the catchment at t = 3 hours i et
a 20m's S
b, 3.0m’/s : num
¢ 40m's Two axle rucks
d S0m’s Tandem axle
59, The extra widening required for a two-lane trucks
National Highway at a horizontal curve of Assimi
300m rads, considering a wheel base of pet oth the types of vehicles,
Bmand a dﬂﬁlgﬂ speed ol |1.H1kah I8 we number of standard axle
a, 042m wns (im million) for a design
b. 0.62m Wears s
¢ (.82 m K -6
d. 0.92m b. 57.8
60, While designing a hill road with o rulin e 624
aracient of 6%, if 3 sharp horizontal ¢ d 787
of S0m radius i encount 64, Match the following tests on aggregate and
compensated gradient at the cury its propertics.
the Indian Roads Congress i Tesit
should be P, Crushing test
ol_SREEA Q. L.os Angeles abrasion test
b AT R. Soundness test
S. Angularity test
6l on ® road 1s 60kmph I;m];;::zma
reaction time of 2.5 ?' Weathering
icient of friction of :' i
as (.35, the reguired w2 pe
tance for two-way maffic on a 4. Strength
i Codes :
P Q R 5
a. 2 1 4 3
: b. 4 2 3 1
d 1864m e 3 2 1 4
62 The width of the expansion joint is 20mm é& 4 ! 2 3
in a cement concrete pavement. The laving 65 The plan of a map was photo copied to a

temperature 1s 20°C and the maximum
slab temperature in summer is 60°C. The
cocllicient of thermal expansion of
concrete 5 10 107" mm/mm“C and the
joints filler compresses up to 30% of the

reduced size such that a line ongnally
100mm. measures Y0mm. The original
scale of the plan was 1 ; 1000. The revised
scale 5

a 190




B,

W o111
e 131121
g 11221

[he following fable pives data of
consecalive coordinales in respect of a
closed the odolite raverse PORSP.

Northing | Sowlhing Easting, | Wesling,
] ] i i

AE) T MMLS

16 2% 10 35

190 39073

RANT:

0.0 205

68

The magnitude and direction of eror of
closure in whole airele bearmg are

a. 2.0 m and 45°

b 20mand 315°

¢ 2.82mand 315

d. 342 m and 457

The following mieasurements were made
during festing a levelling inslrument
Stall reading at
4] (8]

Instrument at

P 2800m L7000 m
8 27080 m 1.300 m

Py s clime o Pand Q) is close to Q. If the
reduced level of station P g 100.000m.
reduced level of station ) 15
a. 99000 m

b 106000 m

e. 101000 m

d. 102,000 m

Two stenght lines mit L s angle of
60°. The radius of a joRing the two
straight lines is 00 . sth of long

'm:s in metres of the

and the declination is 3 Wesl. The
true bearmg of the hne AB 15

a, SA45E

b. S40°E

¢. 550°E

d. §50°W

A horzontal water jet with a veloeity of
[0ms and cross sectional arca of 10mm’
siokes a flat plate held normal 1o the fow
direction. The demsity of water 1s

vate of & Muid (density = 100 kg/m®)
in a small diameter tube is 800 mm’s. The

{2

ol 10
1000kg'm” The total foree on the plate
due to the jet is
. 100N
b. 10N
g W
d 04N

i A1 50 scale model of a spillway is 1o be
tested in the laboratory, The dis i
the prototype is 1 000m"s. The di
{0 be mamtamed m the model
b. 0,08 m's

0.57m'%s

72 A triangular open has @ vertex
angle of %° and ca w at a cntical
channel i
i

a 0.05Tm"s

L\‘ O

d. 57m's

depth of . 1@ discharge m the
b. Im

c

length and the diameter of the tube are 2m
and 0.3mm, respectively. The pressure
drop in 2m length in equal to 2.0 MPa. The
viscosity of the flusd is
a. 0,025 Nsm®
b. 0.002 Ns/m’
e 0.00192 Nsm®
d. 0.00102 Nsm*®
74 The flow rate in a wide rectangular open
channgl s 20m"'s per mete width, The
channel bed slope is 0,002, The Manning s
roughness coofficient is 0.012. The slope
of the channel is classified as
a Cntical
b. Horrzontal
e Mild
d. Sieep
Data for Q.75 and Q.76 are given below, Solve
the problems and choose correct answers,
A rectangular open channel needs to be designed
to carry a flow of 20m"'s under uniform flow
conditions. The Manning's roughness coefficient
1s (1L.018. The channel should be such that the flow
depth s equal to half the width. and the Froude
number is equal to (.5,




1 od™ 11

75,  The bed slope of the channel o be & N, =x-3+4

s

provided 1s
a 0.0012 A 4,13
b, 0.0021 9x;+2
. 00025 1 st
4 00052 1. FEvaluale ucht
76, keeping the width, flow depth and &
roughness the same, if the bed slope of the
above channel is doubled, the average b. w2
houndary shear stress under untform flow ¢ w4
condibions 5 d n8
n 5.6 Nm? 82,  Potential function § is gl
b. 108 N'm® What will be the & | %
e 123 Nm' lhr:i:-'.mdiliun‘l-"ﬂ X = g
d. 172 N'm®
77.  For what values of @ and B the following h X f
simultancous equations have an infinitc G K- }’@
number of solutions? d.
xtyrz=Sunedyidn =S ardyraz=0 1
s 29 3 [ ihe 2. Emntrut _f!i.u:
b 3.8 i
& B3
d T2
78 A velocity wveclor s given  as 1 T 1'5'
Fri.ﬂ‘i*!f}+5r:’ff. The divergenc E 5 ‘||
of this velacity vector at (1, 1, l}u 1.-7 __2
= = 3z 1 }
b. 1} A >
s 14 . o -?]
d 15 3|8 =1
79 A body original I'- down 84 Given that one roof of the equation x'-
MTmlSmmﬂ mrli- 1i® = 31x — 30 = 0 s 5. the other two
temperature of 23° C will be the fhobeae
bﬂ%ilﬂlﬂﬁldnfw g 2md3
b. 2and 4
c 3andd
d, -2and -3

85, If the standard deviation of the spot specd
of vehicles m a highway w 8.8 kmph and

810 [llowing equation needs to be Ihe mean speed of the vehicles 1s 33 kmph,
encally solved uwsmg the Newton- the coctficient of vanation in speed is
Raphson method. a 01517
x +4x-9=10 b. 0.1867
I'he iterative equation for this purpose s (k e, 0.2666
indicates the teration level) d. 03646
‘ . L
.9
it le = %?{
§ v 3 +4

i

K‘H
=






