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a reinforced concrete section, the
1ape of the nominal shear stress
agram is

(8" parabolic over the full depth

{'Egl ‘pardbolic above the neutral
axis and rectangular below the
neutral axis

rectanpular over the full depth

rectangular above the neutral
axis and parabolic below the

neutral axis

mming the concrcte below the
sutral axis to be cracked, the
lear stress across the depth of a
ngly reinforced rectanpgular beam
wtion

{¢1) increases parabolically to the
neutral axis and then dr
abruptly to zero value

[ f+f increases paraboli the
neutral axis and t@maina
constant over, maining
depth

2
) inere early to the
neut and then remains
o t up to the tension

gL

increases parabolically to the
neutral axis and then remains
constant up to the tension
steel
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LM ]

4. The enlarged h
column of a

Critical section for shear in case: of
flat slabs is

fa) at a distance of effective depth
of slab from the periphery of
the column/the drop panél

fb) at a distance afg from the

periphery of the cnlumnfth\
capital/the drop panel I@

fe} at the drop panel of t
fd} atthe periphery of the Salumn:

[adopting standard

fal] ca | drop

fe) PN\ fe) blnck.
5. The % section for maximum

O

nd moment in the fﬁlnting
r masonry wall is located al
the middie of the wall %
the face of the wall.

fe] mid-way between the face and
the middle of the wall

fdf a distance egual to the effective
depth of footing from the face
of the wall

6. The problems of lateral buckling can

arise only in those steel beams
which hawve

fa) moment of inertia about the
bending axis larger than the
other

fb) moment of inertin about the
bending axis smaller than the
other

fe] fully supporied
Nange

COmpression

fidl None of the above

B-L



Consider the following statements :

The design depth of the footing for
an isolated column is governed by

1. maxmum bending moment
1,2, maximum shear force

3. punching shear

Which of the above statements are
correct?

fz} 1 and 2 onty
i) 1 and 3 ony
feg 1,2 and 3

{d] 2 and 3 only

Spalling stresses are produced in
post-tensioned pre-stressed concrets
members at

fa) locations of maximum bendin
moment onty

{b) locations of maximum
ZOME
fel anchorage zone EQ

id]  bond-develo g

in a pre-s Et'i member, it is
advisable

fa) irehgth concrete
h-strengta concrete

high-strength  concrete  and
high-tension steel

fd) high-strengt1 concrete aml
low-tension steel

1H-N-DFA/53B

10. The percentage loss of pre- tress due

to anchorage slip of 3 nm in a
concrete beam of length of 30m
which iz post-tensionc! by a
tendon subjected to :n initial
stress  of 1200 N/mr 2 and
modulus of elasticity =qual to
2:1x10° N/mm?, is

fa) O-0175% @
) 0-175% Q

fe) 1°75% @0
d) 17-5%Q

4

11. Engines ated at specified
mn% en which ol the
in

f

tatements are o orrect?

wer developed inc eases as

1.
K local temperature ind reases.
2. Power developed incieases as
local temperature de: reases.

3. Power developed is not
dependent on local ten perature.

4. Power developed incieases as
local atmospheric  pressure
INCIEASES.

5. Power developed incisases as
local atmospheric  pressure
decreases.

Select the correct answer 1sing the
code given below,

fa) 1 and 4
fb) 3 and 4
fe] 3 and 5

fed}l 2-and 4
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msider the following statements in
espect of ‘mixers’ :

Mass batch mixing of
ingredients is the  most
desirable method.

!, Charging all materialzs into a
drum mixer is done ‘at once”.

. The quantity of material fed into
a mixer should be not more
than the quantity that can be
used in less than 30 minutes
after completion of mixing.

l. Reversing mixers have less
capacity than tilting mixers.

R

In large mixers, additional time
of mixing is allowed.

Nhich of the above statements are
warrect?

a) 1,2 and 3

B 1,3 and 5

¢/ 2,3 and 4 @

dl 2, 4 and 5

onsider the fﬂl]ﬂ@statementa

1bout ‘eranes’
L g

& are suitable in
tions.

crane is a stationary
rane with a long boom.

Tower crane 15 used in liiting
hesvy machinery.

A guy-derrick can operate in a
limited area only.

H-N-DFA/53B
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Which of the above statements are
correct?

fa) 1 ard 4

B 2 and 4

fe) 1 and3 @

d) 2 and 3 Q
.
-discharge

14, Extracts [rom
characterist centrifugal
PUmps ¢ ulated with

ripts 1 and 2;
man icOhead hm is given
and discharge @ is

12 19 16 18 20

02 | 308 | 51-3 | 500 | 300

hm

42-4 | 388 | 357 | 320 | 250

The pumps are connected in series
against a static head of 80 m; the
estimate of the total of head losses

2
i Q—].l. What is the delivered
120

discharge?

fa) 15E0 lps
(b} 1625 lps
e} 1725 lps

jd) 175 lps
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Which system of network given below
completely eliminates the use of
dummy activities?

fa] A-O-A [Activity-on-Arrow)
b} A-O-N |Activity-on-Node]

fc} PERT

{ﬁ/‘cm

Free float can be associated with
which of the following?

1. In one of two sub-paths
between any two adjacent
nodes

2. In the last activity in the

sub-paths, less by at least one
of the sub-paths, between any
two nodes

3. Fellowing all sub-activities i
laddered network

4. Whenever mandat
dates are prescri
milestone even

Select the c rn:&w:r using the

code give lovg.

f @ and 3
I, 2 and 4
e} 2, 3-and 4

dl 1, 2 and 4

IHH-N-DFA/S3B 5

17. In PERT analysis, the time estimates
of activities follow

fa) mormal distribution curve

ﬁ/ B aiztribution corve

fe] Poisson's distribution n

fdl binomial d:stnhun@m

18. Thre: COTISE vities A, B and
their

rderj have i
days] vs. C—Direct
Cﬂ monetary umnits)
expressed in the

g mh!e
A B E
T C ik c T c
& 15 (5] 7 ] 11
9 14 7 1] a 12
10 | 16 8 7 G 13

What is the optimum duration for
the corresponding minimum total
direct cost for all the three activities
when taken wup consecutively
without pause or disruption?

fa] 22 days

fb) 21 days

fcl 20 days

fef] 19 days

| B T.O



an Activity-on-Arrow network,
‘hich of the following rules of
etwork logic are mandatory?

Any two events can be directly
connected by not more than
oneg activity.

Event numbers should not be
duplicated in a network.

Before an activity may begin,
all the activities preceding it
must be completed.

elect the correct answer using the
ode given below.

1) 1 and 2 only
¥ 2 and 3 only
¥ 1 and 3 only
i} 1, 2and 3

it the following processes in their
orrect sequence, from earliest to
itest, in project implementation
lanning :

Fraject duration

Resource histogram

Slandardiz:d

input/f
mance or each
including altf:rn,au
WES
Resource npnn@n consgid-

w1, 3, 5, 6 and 4
bl 2, 6,3, 5 1 and 4
o) 4.1, 3,5, 6 and 2
4] ‘4, 6,3,5, land 2

-N-DFA/S53B

21. Which IS cocude 58 used for
classification ol timber for

seasoning pur »08es?
fa) IS:4970-1973
{b) 15:1708- 1969
fq]. I5:1141- 1558

{d) 18 : 399-1363

22. Consider the foiiowing with r&u

‘the applicatica of p atfon of

timber' :

1. Increase twapaﬂ of the
memp
c&\ strength of the

'ml if moisture

evention of growth of fungi

g by killing them .
60 ich of the (bove are correct?

fa) 1,2, 3 arnd 4
fb) 2 and 4 cnly

{z}/lund-ilnl.}r

fd] 2 and 3 tnly

23. The plies in pl wood are =0 placed
that the grain: of each ply are

fa) parallel & each other
ﬁ at right aigle to one another
fc} 45% obligi.e to adjacent prain

fd] mnot
conaidera ton

cor strained by any

Q\'i

- ol
s

o

24
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Nhich of the following is an ODD one 27. Consider the following statements :
as regards ‘requirements of good
brick-earth™? A good scil for making bricks

hould tain
fa) It must be free from lumps of SRR

lime 1. 30% alumina
(b) It should not be mixed with 2. 10% lime nodules «

salty water
/ 3. only small quantity of "R
¢} It must be non-homogenecus oxides

and organic matter

fd) It should not contain vegetable 4. 15% magnesia @
ts are

Which of the above
The compressive strength of heavy- correct? @
duty bricks, as per IS : 2980-1962,
ghould be not less than fal 1 .agd pe

fa] 440 kgfem? N %
fb) 175 kgfem? fc} ANathd 4 -
J'F{ 100 ll:g,.l’i:rrl2 %@3 and 4
fd) 75 kgfem? ¢ Q
~Which compound of cement is

Consider the following statements :b responsible for strength of cement?

1. Brickwork will have high w {a) Ma ; d
gnesium oxide HAD
tightness. \(]:
- o sitica %

2, Brickwork is pref
morument utruc@‘ k.  ARamin 1"3"[".

3. Bricks resist firfqdbet¥er than 8
stones. e} Calcium sulphate 5
4. Bricks ED quality shall
have thip\moftar bonds. 29. Which type of cement s
Which e recommended in large mass
concrete works such as a dam?
corre
Lo fa] Ordinary Portland
3 and 4 ;br’ High Alumina
fe] 2and 3 ~ & Low-heat Portland
fd)] 1 and 4 fd] Portland Pozzollona

HH-N-DFA/53B T | PT.O
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consider the following statements
regarding ‘setting of cement' :

1.

Low-heat cement sets faster
than OPC,

Final setting time decides the
strength of cement.

Initial setting time of Portland
Pozzollona is 30 minutes.<

Afr-induced setting is observed
when stored under damp
conditions.

Addition of gypsum retards the
setting time. +°

Which of the above statements are
correct?

(af
(b}

1, 2 and 3

2, 3 and 4

dof 3, 4ands v
\

(d)

2 3and 5 603. Sand

Consider the following =sta
regarding 'strength’ of ce

Strength test o t is
made on cube t-sand
Imix.

Water t uged for the paste
is 0-25 re P is the water
ne normal consistency.

ormal consistency is
e ined /;J]'I Le Chatelier's
paratus.

Cubes are cast in two layers in
|ealc-proof moulds: further
compacted in each layer by
wibration on a machine.

HH-N-DFA/53B

Which of the above statements are |

correct? !
faj 1 and 2 ;_
yzmda \1
fe) 1 and 4 @

{d) 3 and 4 Q

32. Which D?uwing ingredients
rcfer\% ding materials of

RS

. Lime -

Select the correct answer using the
code given below.

$a

fa) 1 and

B 3 and 4

ha

;cif-”t and

b

id) 2 and 3

L5



i
k
li-

Consider the following statements :

1. Bricks in masonry are bound
by mortar.

2. DMortars
damp-proof.

3. Strength of brick in masonry is
improved by plastering. *

4. Addition of
workability.

5. Marine constructions
sulphate-resistant
mortar.

make bricks

lime improves

need
cement

Which of the above statements are
relevant for ‘cement mortar’?

fa) 1, 2 and 3

jl) 2, 3 and 4

\g;k’l.-’rands

jd) 3, 4 and 5

Consider the following pmmemrzé
concrete :

Impermeability

Compactness @Q

2
3. Durability
4
5

Desired co tSncy
Worka it}r‘

# above parameters are
for ‘water-cement ratio?

and &
] 1 and 2
fel 2 and 4
EJ‘S:de

AHH-N-DFA/53B ]

5. Consider the following statements :

Presence of Na,O0 and K,0 in
concrete leads to

1. expansive reaction in.concrete

-
X
Which of the above sta Qﬂ
correct?

jal 1 and 2 unl@’
fb) 2 and

n
e 3

S

um total quantity of dry
gate by mass per 50 kg of

2. cracking of concrete
3. disruption of concrete

4, shrinkage of concrete

36 i
cement, to be taken as the sum of
0 the individual masses of fine and

coarse agpregates (kg), for M 20
grade of concrete, is

(a)
b}
(e
{e}

50 =

B25
480
330
250

37. If aggregate size of 50-40 mm is to be
tested for determining the proportion
of elongated aggregates, the slot
length of the gauge should be

fa) 45 mun

(b}
fe}
fd)

53 mm
Bl mm

00 mm

[P.T.O
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sorption capacity of an aggregate
fers to the difference expressed in
ppropriate  proportion in water
intent between

i a wet aggregate and a dry

aggregate

3) a dry aggregate and an oven-
dry aggregate

] a saturated surface-dry
aggregate and a dry aggregate

i} a saturated aurface-dry
aggregate and an oven-dry
aggregate

nsider the following statements
oncerning ‘elasticity of concrete’
Stress-strain  behaviour of

concrete is a straight line up to
10% of ultimate stress.

Strain determination 15
obtained from tangent
modulus.

Modulus of elasticity of
concrete iz also called as

secant modulus.

Vhich of the above stateme
orrect?

al 1,2 and 3 @
k) 1311:]30:11}1'@
cf 1 and 2 o
L 2
dl 2 and 3

increased shrinkage
decreased setimg time
|, decreased shrinkage

increased setung ime

~N-DFA/S3B
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Which of the above statements is/
are correct?

fa) 1 only

{b) 2 and 3

{c) 3 and 4

‘[.:t;l'j 1 and 2
Directions :

Each of the following twenty (20
consists of two statements, one Il

as ‘Statement (Il and th thg‘ as
Statement ([}'. You are fo %ﬁ these
two statements and swers to

these items using givensbelow.

Code : ¢
fa) Bo \a_r_mcnt I and
uenl (1) arve individoally

and Statement (I} is

&hc correct  explanation  of
tatement (1)
Both Statement ([ and
Statement () are individually
true but Statement (II) is not

the correct explanation of
Statement ()

fel Etatem:m' [I'||:' is true but
Statermnent (M) is false

jd) Stdtement (I} iz false but
Statement (ll) is true

41. Statement (1) :

Bricks are soaked in water belore
using in brick - masonry for
removing dirt and dust.

Statement (I} :

Bricks are soaked in water before
using in brick masonry so that
bricks do not absorb moisture
from the bonding cement mortar.

42.

43.
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atement (I} : 45, Statement (I} :
Brick masonry in mud mortar is Preparing bmortar by using
weak in strength. masonry cement improves

atemnent (I} :

Cement mortar enhances the
strength of the bricks relative to
mud mortar.
atement (Ij :

Quick-setting cement with initial
selling time of 5 minutes is uscd
in underwater constructions.

atermnent (i) :

Aggregate and cement are mixed
dry, and the mixture is th
dumped in water. %

*

for hydration
quantity of the water
mortar preparation.

atement (1) @

Excess water in mortar reduces its
strength.

H-N-DFA[S53B 11

O

workability as well as the finish
during plastering.

"

Masonry cement is easy o r@
:‘b’
L 4
c‘&'\Q
concrele is Duased on
f rength.
GQﬂmmt (i :

Statement (lI) :

46. Statem
L]

Concrete does not gain any further
strength after 28-day curing.

47. Statement (1) :

Addition of admixture improves
the workability of concrete.

Statement [10) :
Addition of admixture increases
the strength of concrele
| P.T.O.
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}. Statement (I) :

There are two independent elastic

constants for an  isotropic
material.

Statement (II) :

All metals at micro-level are
isotropic.

Ch)

3. Statement (I} :

Mohr's theory is based on logical
arrangement of  experimental
results,

Statement (II) :
Mohr's theory gEn

Coulomb's theory.

0. Statement

uited failure theory
ncrete is maximum shear
h theory.

tatement (I1) :
Ductile materials are limited by

their shear strength.

DM HH-N-DFA S S3B 12
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51. Statement (I) :

In simple bending, strain in the
bent beam varies linearly across
the beam depth.

Statement (I} :
As per Hooke's law, within elgstic
limit, the stress is proportionalNto
the strain.
52. Statement (I) : Q
The failure E-m%’a standard
cast iro i of circular
subjected to torswon
l%
N

al surface at 45° to
failure occurs on a plane of
the specimen subjected o

maximum tensile siress, and cast
iron is weak in tension.

53. Statement (I} :

A simply supported beam AB of
constant EI  throughout,
subjected to pure terminal couples
as shown in the Rgpure, will bend
inte an arc of a circle.

A M

when

8
t_.
|

k. J

Statement (1) :

Theory of simple bend
establishes relationships

among M, [, R, y, & and [

ing
fram




Statement (I} @

Concrete of desired strength can
be achieved by weight-batching
method.

Statement (II) :
Volume-batching method does not

take into account bulking of
aggregates, hence concrete of
desired strength cannot e

achieved by veolume-batching.

Statement (1) :

Hoe is not very advantageous in
digging trenches and basements.

Statement () :

In a hoe, the digging action results
from the drag of the bucket.

Statement (1) :

iQ ! Statement (Il :

58. Statement (1) ;

A linked-bar chart is pr 0 ised on
a resource-based £ weduled
networly, and so0 is unic ¢ to the

relevant project.
@
drawn after alinean ity

A squared scheduled
durations, with consiffyr: tion of
floats that ha een < iginally
available, A are the
inputs-sc nudi 1.

.\Q
59. STQHI :
ummy job takes ze: time to

perform.

Statement (1) :

In close-range
excavation, power ahu used solely to ilustrate
suitable. prmdnnc: relationship
Statemnent (1) : Q
Power shovel ha edter rigidity 60. Statement (1) :
and pgives output than
STl In resource levelling praject
* completion time is nol o<ctended
provided there is no cor it aint on
availability of resources
is  seclf-
Statement (II)
tatement (M) ; Thers iz generslly a  astraint
Reciprocating pump is used to against exceeding th  project
pump dirty water in excavations duration time
{HH-N-DFA/S3B 13 [ BT.0.
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1. If the Poisson’s ratio for a material
is 0-5, then the elastic modulus for
the material is

{g,l/three times its shear modulus
H)) fb) four times its shear modulus
Zﬁ fe) equal to its shear modulus

f{d) not determinable

2( A metal bar of 10 mm diameter when
subjected to a pull of 23-5 kN gave
an elongation of 0-3 mm on a gauge
length of 200 mm. The Young's
modulus of elasticity of the metal
will nearly be

a 200 kN/mm?
25 (B 300 kN/mm?

" (o) 360 kN/mm? 2

S gy

fd) 400 kN/mm?

2

)

T0 kN -4—

the bar be
m one end 50

To what len
bored centr

64. A member ABCD is subjected to a
force system as shown in the figure

A B c D

5
45— F-365

—»130

The resistive force in the part is

fa] 365 (compressive) @

(b} 450 (tensile)
fe} 85 [compr 2

(d)/ 32 )

L J
65. E%Q following statements :
P

lanes at right angles carry
shear stress of magnitude g in
a certain instance, then the
1. diameter of Mohr's circle would
be equal to 29 .~
2_ centre of Mcohr's cirele would
liz at the origin

\Z}/ principal stresses arme unlike
and are of magnitude g each

4. angle between the principal
plane and the plane of
maximum shear would be 45°

that to tension will increase by
20% u he same force (the bore Which of the above statements are
di 13 25mm and E is correct?
S M/f mm?)? )
ﬂfr 1. 2 and 3 only
a) 0-46 m (=25 J
b) 1,2 and 4 only
Bl 0-55 m [i: LFE"““E (o) ant only ™
fe) O-BT m [f\ - :fD {'l"\]' fe] 3 and 4 only K
(e} O-B2 m fd) 1,2, 3 and 4
DMHH-N-DFA/5¢B 0 14 i o W
™y T r-._‘- ..“{ | i

“\Tw,lﬁ'i Qo 00 of
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The state of two-dimensional
stresses acting on a concrete
lamina consists of a direct tensile
stress o, =1-5N/mm? and shear
stress  1=1-20 I"ll',li*mm2r when
cracking of concrete iz just
impending. The permissible tenszile
strength of the concrete is

(@) 1:50 N/mm?
(b} 217 N/mm?
fe) 208 N/mm?
(d) 229 N/mm?
Two-dimensional stress system on a
block made of a material with

Poizson's ratio of 0-3 is shown in
the figure

,115.

The [imiting m ; of the

stress o so0 as to re no change

in length $m block is
N

T e

fa) & (” {'
20 N/mm? C‘.l \K‘u

fc) 200 N/mm? -

fd) 240 Nfmm?

HH-N-DIFA/S3B 15
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68. The principal stresses at a point in a

\/ﬁJ/ 140 N}'w
69, An @JI’ a certnin material in
L

E, 6\‘? oy BB

bar are 160 N/mm?® |tensile)] and
B0 Nfmm?* [(compressive). The
accompanying maximum  shear
stress intensity 18

&y =100

@%

fa) 100 N/mm*
fb) 110 N/mm?

fcl 120 Hfmm

ain has

£, =400x107° e 'D{L
¥y = 300x107° G}jﬁﬂ =]
@‘.‘5 - ]
I
What is the maximum sheanng
i -\
strain? : gl..ﬂg |
o & .'::U !
xx! 2
@ 150% 1076 @Dﬂ'ﬂftﬂ +3W
e |
1- |
b) 355x107° K
goo 3 '
fe) 250x10°F o
. : a0 <4150
el SO0 107
1330
i - l —
0o § -:_ | PT.O
1 : '|-\._|' | : '|I{‘__|1\-1

— 1__.|.r f) =
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70. Consider a circular member of
diameter D subjected to a compres-
sive load P. For a condition of no
tensile stress in the cross-section,
the maximum radial distance of the
load from the centre of the circle is

D
fal =

(b}

-l

==

(d)

71. At a point in the web u-l'a
the bending and theds E

stresses are 90 N/ sile)
and 45 N/mm? ely. The

principal suassg
fa) 10864
2

184 N
2 2

{tensile] and
(compressive)

fl -60 N/mm?  (compressive)
nd 1864 N/mm< (tensile)

fc) 10864 Nfmm? (compressive)
and 1864 N/mm*~ (tensile]

fd) 064 N/mm? (tensile) and
078 N‘fmm: [compressive)

3-DMHH-N-DFA/53B
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T2. In ¢ two-dimensional stress system,

th principal  stresses  are
a, = 200 N/mm? (tensile) and o,
{cc npressive). The yield stress in
bo h simple tension and
coi ipression is 250 N/mm?, with

p= 025 What will be the galue of
o, according to the m%m
no mal strain theory? @

faj 160 N/mm? Q
002

L m\@
<
@ﬁnm?

(O oo
N

¥3. A dmply supported hbeam has

un form cross-section, b= 100 mm,
d = 200 mm, throughout its length.
Th: beam is subjected to a
mi dimum  bending moment of

6> 107 N-mm. The corresponding
be: ding stress developed in the
be. m is

faj 30 N/mm*
(bl 60 N,.l'rn.mf
fe] 90 N/mm<

| 120N/ mm*

SR . | S
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A 'stecl plate is bent ‘into a
cireular arc of radius 10m. If
the plate section® be 120 mm
wide and 20mm thick, with
E'=2%10° N/mm?, then the
maximum bending stréss induced
18

fa) 210 N/mm?Z

]

fc) 200 N/mm?

205 N/mm?

{d) 195 N/mm?

A fletched beam composed of two
different pieces, each having
breadth b and depth d, supports an
external load. This statement
implies that

2. there will be relative move
betwesn the two mater]

3. for transforming 'mn
equivalent sitigle-Mpaterial
section un yatrength’
:unsldcmtinn% depth is
kept can@ nd only the

breadih is d

*

Which o above statements are

corm

J] and 2 only
fbl” 1 and 3 only
fc 2 and 3 only

fdl 1, 2'and 3

AHH-N-DFA/S3B

1. the two dilferent materials are Q (el
rigidly connected 0 b 70 kW

17

76. A solid shaft of 80 mm diameter is
transmitting 100 kW of power at
200 r.p.m. The maximum shear
stress induced in the shaft will

nearly be
(5] 56 N/mm? Q\'

fc} 52 N/mm? Q
fd] 48 Hwo

77. Th%@nsmitkﬂ by a 75 mm
digfe shaft at 140r.pm.,
| to a maximum shear

of 60 N/mm?, is nearly

fa) 60 N/mm?

68 kW

T
€] 73 kW 5 Lx’ﬁmﬂih
(d) 76 kW ﬁ’m WO
9 I
78. A circular shaft of diameter D is
subjected to a torque T. The

l}
maximum shear stress of the shaft
will be

\f/ﬂ}’ proportional to o3
{b] proportional to o

o) inversely proporfional lo o

fd} inversely proportional to D°

[ P.T.O.



3. A hollow shaft of 16 mm outside
diameter and 12mm  inside
diameter is subjected to a torque of
40 N-m. The shear stresses at the
outside and inside of the material of
the shaft are respectively

fa) 6275 N/mm? and
50-00 N/mm?

fb) 7275 N/mm? and
54-54 H,me’

fe) 7975 N/mm?® and
59-54 N/mm?

{d) 80-00 N/mm? and
40-00 N/fmm 2

at B, and carries a load W at

c)
0. A rigid bar shown in the figure is th: -
hinged at A, is supported by a ra 1S : 800)

b
ij2 2
The resistiye for the rad is
*
fa) ¥
10w
fc} 1-5W
(d) 2:0W

DMHH-N-DFA/S3B 18

8l. An angle ISA B50x30xb is
connected to a gusset plate 5 mm
thick, with 16 mm bolts. What is
the bearing strength of the belt
when the hole diameter is 16 mm
and the allowable bearing stress is

250 MPa?
e X_
B} 20 kN @
(e} 22-5kN Q
(d) 24 kN
4
82. The effectiv a battened

strut of a lerigth L, effectively
at both ends but

in direction, is taken

(b 1-1L

1:5L fdl  1-8L
slendemess ratio (as  per
of a member, carrying
compressive loads arising from
combined dead loads and imposed
loads, should not excesd

fa) 180 y{ 250

fe] 350 fd] 380

84. A mild steel wibe of mean diameter
20 mm and thickness 2 mm iz used
as an axially loaded tension
member. If f, = 300 MPa, what is
the maximum load that the member
can carry?
fr) 11425 kN
fb) 225 kN
fc) 300 kN
fedl aA7-5 kN

—

B6.

87.

88.



ocalized bearing stress caused by

the transmissior of compression
from the wide fla age to the narrow
web causes' a fai ure called

{a) web bucklin |

fb) web shear fl 'w

fc) web bearing

1’511/ web cripplin

he best-suited 1 lled steel section
for a tension me: 1ber is

fa) angle sectior [ )

f{b) T-section 2 g

,Er:{ channel sect on

fdl flat section

1 a plate girder, 11 =
designed to resis

web is primarily

fal torsional mo aent

w/ shear force

{e; bending mon

s Q
jdi diagonal buc :Iing@
1 H:m'.l columns
¢

load-carrying

acing of com

[

fb chances of local
uckling
icr® decreases ov crall buckling of
the column
il assures unili d behaviour
H-N-DFA /538 -

b P

0. When designin

6\‘»

Lo B

S

welded plate girder, consisting of

two flange plates of 350 mm x

16 mm each and a web plate of
1000 mm =% & mm, requires

(a
(b
(el
(d)

no stiffeners

horizontal stiffeners

stiffeners

@’
tures, one

must ens buckling in
webs dge place. This

nheck x ]:H: eritical when
eel sections because
ty control at the time of

manufacture of rolled sections
iz very good

web depths available are small

web  stiffness iz built-<in in

rolled sections

(e}

{d) depth to thickness ratio of the
web is always appropriately

adjusted

Horizontal stiffener in a plate girder
is provided to safeguard against
web buckling due to

¥

{a) shear

{b] compressive force in bending
tensile force in bending

fd) heavy concentrated load

[ PT.0.

N

intermediate vertical sﬁlTﬂ@
vertical and

=



3. In an industrial steel building, which
of the following elements of a
pitched roof primarily resist loads
parallel to the ridge?

fe) Columns

{d) Trusses

3. For a compression member with
double angle section, which of the
following sections will give larger
value of minimum radius of
gyration?

\W Equal angles back-to-back

fe) Unequal angles with s
back-to-back

(d) Wone of the a

4. According to ‘@5 Fart 3, design

wind _ sheedy is obtained by
mulgi the basic wind speed by
fac , kg and kg, where k is

terrain height factor
{b) / structure size factor
jc] topography factor

fd) risk coefficient

-DMHH-N-DFA/S3B 20

{b) Uncqual angles with long legs (b)
back-to-back a

95. The length of beam over which the
moment is greater than the yield
moment is called as the plastc
hinge length. What is the plastic
hinge length for a simply supported

beam of circular cross-section
loaded at mid-span (shape factor for

the section = |7 \

la) 015l @
b} 0-331 Q
fe) 0-4l

*
(d) 051
|adopting d notations]

¢
96. Ba ed for a compression
hall be designed to carry a

verse shear equal to

m-.ﬂnm““ﬁl@'m b

a-5% of axial force in the
member
5% of axial force in the
member

fc) 10% of axial force in the
member

(d) 20% of axial force in the
member

97. In which of the following cases is the
compression flange most susceptible
to buckle laterally?

fa} An l-section supporting a roof |
slab with shear connection

) Purlin of a roof supporting
dead and live loads

fe] Encased beam

fd] A steel l-section supporting a
point load when acting as a
cantilever

98,

99.

100.

B-DM



e serviceability criterion for a plate
irder design iz based upon

3) width of flange
3) depth of web
y/’minimum thickness of web

i} stiffness of web

any tengsion reinforcement in an
'C beam attains its yield streks
uring loading before the concrete
1 the compression zone fails due to
rushing, the beam is said to be

¥ under-reinforced
3l over-reinforced
3 ‘balanced P

1] non-homogeneous W

e distance betw troid of
1 area of tens inforcement
nd the mgxim compressive

ce¥l concrete beam
esign i as

1 depth
flective depth
) llm.rr:r arm

i depth of neutral axis

[-N-DFA/S3B 21

101. The symmetry of the stress tensor
at a point in a body when at
equilibrium is obtained from

) conservation of mass .

{b) force cquiflihrium equations

fc) moment qu]ilibﬂj.ll:n uquatinn\

jd] conservation of energy @

102. A hinged support in a re e

fa} becomes an in hipge in a
conjugate be

(i} changes t support in a
conj X

\{y/ ']ﬁt fixed support in a
2 e beam -

ins as a hinged support in
conjugate beam o .

Q{, portal frame shown in the figure,
llapse load W has been calculated

as per combined mechanism as
16 Mp

What is the bending moment at 5 at
collapse conditions?

wi Wi
[a) — b —

10 b} &8

Iw! 3wt
o S d] ——
9 = e} 3

[ FTL




The simply supported beam shown 10¢. A close helical spring of 100 mm ’ 109, The
in the figure mean diameter is made of 10 mm || for
diameter rod, and has 20 tumns. | pr:
W, The spring carries an axial load of fix
\EN 200 kN with G=84x10% N/mm?. me
A = DB The s:ffness of the spring is nearly | eff
— | ——3 fa) 525 N/mm & (a)
. (b t+50 N/mm @
is | (c)
fe) 725 N/mm Q i
\[?f determinate and stable fd} +-50 N/mm P -
@ 1 110. Fon
: ' ' aly
M eterminate and unatable 10" . For the plane fr@hﬂwn in the |
Apirt ¢ | fa)
fe) indeterminate and stable b}
n ]
{d] indeterminate and unstable oFa 1 ;
3 4 (d)
Q i 111, Fixe
The bending r:rm-ml:nt at C for the . digree of b kids the
beam shown in the figure ; £ ; . su
indeterminacy, neglecting axial
9 kN deformation, is e
@ Joi 3 ) S
12 m 7 d) 9
fc) fa) X
10 !. The carry-over factor C,gp for the
is ¢ beamn as shown in the figure
Internal hinge \/‘dﬁ
2
fqF -1m r'.'_l"'b A B 1
G}/‘ Ay I8 . i (v)
9 )- e— L —¥e— L —3 ;
4 kM-m - , !
Nt o is 1
’('?;ﬁ\ ! fe)
cl —&2 kN-m fa) W35 l"'-'*.i' 0-50 I
_ ' ()
[d) -7-2 kN-m fel 275 fdf 1-00
22 B-DMHH-

MHH=-N-DFA /538



tio of (i) the moment required
1it rotation of thenear end of a
wtic member with its far end

to (] that of a different
=nt required for the same
when the far end is hinged, is
3
|_ -
B 2

(d +

ghd j

methed in structural analysis
'S ensures

ompatibility of deformation
qquilibrium of forces
dnematically admissible strains
werall safety

end moments at A and B for
xedd beam shown in the figure,
cted to the indicated uniformly
1g load, are respectively

Wiunit Irngo

B
—_— _H
j'i: and i S
30
¥ 4
2 30
wi?

and
12 B
vi? wi?
—— and
8 12

DFA/S3B 23
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112. Fixed end moments developed at
both the ends in a fixed beam of
span L and flexural rigidity EI,
when its right-side support settles

down by A, is
6 EIA -
e (S
* 12ETA y
ﬂ 2 (saeging / Q

B EA
Lﬂ

fe}

12EIA ¢
i TK

r-Brezlaw

o
{huggtn@'
/

. Th principle for

i e line is applicable for
G sinple beams

6 fb)  continuous beams

‘_y{ redundant rn:sses/

fd) All of the above

114. Fora fixed beam with a concentrated

load W at ::- of span from one end,

the ultimate load is

16M 4Mp
i B
Wrsg=" ey T
e
32M, 6M 5 8=l
fei T fel} ;

|adopting standard notations)

| P.T.O.



The plastic modulus of a section is
48%10"*m?. The shape factor is

1:2. The plastic moment capacity of
the section is 120 kN-m. The yield
stress of the material is

fa) 100 MPa
{b) 240 MPa
fe} 250 MPa
{d) 300 MPa

A propped cantilever beam shown
in the figure has a plastic moment
capacity of M,.

118. The shape factors of a triangle '
section and a diamond section are ||

respectively i
fa) 2-343 and 2-0

(b) 2:0 and 2:343
() 1-343 and 2:0

(d] 20 and 1-343

—
-

2
o
Qe

-

119, For g skeletal fr

figure
¥ E
c
M = Z
R—Lfﬂ—+—uz-ﬂ c £
i HL-
The collapse load is I ! s
4M, " ErMu and kinematic indeter- .i VO
(a) L (el T nacies are b
8M 12M 0 ;
L J’/ 3 and 11
ti
The dimenzions of a T-zec mn. b} 3 and 9
shown in the fipure
e
et {c) 3 and 6
fdj 6 and 3
110 m ]
120, The effective length of a fillet weld is
taken as the actual length
-5 K ]
10 mm fa) plus twice the size of the weld
pth of plastic neutral axis
e top of the T-section to be fb] minus twice the size of the
‘983 mm, the flange width b must wield
De
fe) plus the size of the weld i
fa) 100 mm fb) 110 mm i
fe 120 mm feff 130 mm fd] minus the size of the weld
AHH-N-DFA/S3B 24 B-DMHH-
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Civil Eng

(/8§ A B | C D

AB|C|D

Q.No.

B

B

B

B

B
B

B

B

B

B

B

B

B

5.

9.

12. | C

15. | C

17. | C

19.

23. D

26.

27. C

28. C

30.

35.

39.

40. D |[D |D |B

42. | D

43. A |[C | B |B

44.

45.

46. A |[C |B |A

47. | D

48. D |[C |B |C

50. A |[D|C |C

51.

52. * |[A|C |B

56.

58. A |A|D |C

59. x |[A |B |D

60.




