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1..  Ore bag of Portland cement, 50 kg in weight,
wculd normally have a bulk volume of
ta) 301!

(b) 351

(¢) 40!

(d) 451!

2.  AsUu, & preservative for wood, developed by
the Forest Research Institute, Dehradun,
comprises of chemicals :

48405 . 2H90, CuSO, . 5H90 and KoCryCr in

tae proportion of

a) 1:1:1

(by 1:2:3

(e} 1:2:4

d 1:3:4

3. The minimum number of annular rings tc be
seen in =very 2-54 cm in the radial direction
frora the core for timber to be classified as
‘Dense’ i3
() 10
(k) 20
) 25
d) 30

4, Consider the following statements related to
autcclave bricks :

1. Less water absorption compared to
other bricks.

2, No.se reduction.

3. It is cheap compared to other types of
brieks.

4. Requirement of bulk volume of mor-ar
in joints being relatively less compared
to cther types of brick masonry.

b, Not recommended for outer walls.

Which o the above statements are relevant to

tae use of ‘autoclave’ bricks ?

(3) 1,2and4

(3) 1,3and5

(zy 2,3and4

d) 2,4and5

E-GTD-C-D'DA

(2-A)

If the actual thickress ot a brick masenry well
is 19 cm, its effective _ergth is 270 m, izs
effective  height is 2:82m zad i
code-specified stiffering coefficient is 1-2,
then, for design consideratiors, the
slenderness ratio o7’ tke va.l will be taken as

(a) 118

(b) 124
{¢) 142
(d) 14-8

Consider the followirg Zcrms of watar in a
hydrated cement paste :

1. Capillary watzar
2. Chemically combinec water
3. Interlayer wazer

4, Adsorbed water

Which of the above forms of water -will, cr.
its/their removal, caise shrinkage of ths
paste ¥

(a) 1,2and3
(b) 1,2and4
(¢) 2,3and4
(d) 1,3and4

A specimen is subjected tc a pure shea- stress
regime of intensity T. The resulting :ensile
and compressive stresses o, which oceur on
planes inclined at 43° tc th2 direction of th=
shear stresses, woulc be

(a) T
T
(b) B
(c) V21T
@ —
V2

R
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8. Consider the follewing statements :

High early strength of cement is obtained as a
~esult cf

1.
9
.
a
[ N

<,

Fine grinding.
Decreasing the lime content.
Burning at higher temperature.

Increasing the quantity of gypsum.

Which of the abov= statements are correct ?

(2)
()
(e)
(d)

1and 2
1and 3
2 and 3
3 and 4

9. Consider the following statements related to
‘composite mortar’ :

1

Lo

Addition of lime to cement mortar

improves its workability.

Composite mortar is obtained by adding
10% by weight of cement and mixing

with water.

Composite mortar is not preferred ir

tall buildings.

Mechanical grinding is essential for

developing composite mortar.

Waich of the above statements are true in this

case ?

(a) 1,2 and 3 onlv

(b) 1,3 and4 onlr

(¢) 2,3and4only

(& 1,2, 3and4
B-GTD-C-DDA

10.

11.

12,

(3-A)

Consider the following staterents related to
‘q0on-destructive testing’ of concrete :

1.

(2]

.

Indentatior. test is used to acsess the
quelity of corcrete.

Resonant Frequenzy Method is based on
a laboratory test.

Ccmpressive streagth of concrete is

estimated through Pulse Velocity
Measurement.
Dyramic Modulus of Elasticity is

dezermined by a Scnometer Test.

Thickness of concrete can be estimated
by in-situ Retound Hammer Test.

Which of the abov= statements are correct ?

2
(3)
(e

(d

1,2 and 3 onls
1,2 and 5 orlw
1,%,3 and 4 oaly
1,2,3,4and &

What is the amount of water required for a
workable RC of mx 1 : 2 : 4 by weight, whea
W/C is 0-60 and unit weight of concrete is

2400 kg'm3 ?
(e. 1651
t; 2051
,(C) 2451
(d)

2851

For a given elastic mesterial, the Elastic
M:dulus E is 210 GPa and its Poisson’s Ratio
is §-27. Wkat is the approximatz value of its
Maxdulus of Rigidity

(a
(b;
(c)
(d)

105 5Pa
83 GPa

159 GPa
165 GPa
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13. A mild steel bar is subjected to an axizl force
P, resulting in an axial stress
oy = 10) N/mm?. What would be the normal
stress 3, on a plane n-n making an angle
6 = 457 vsith its axis ?

y
i
. i on
2N '
\\ i
P<——-——---———3:>4 ————————— —» P
s
1 AN
i \n
Y
(a) 25N/mm?
(b) 40 M/mm?
(¢©) 50 N/mm?>
d)  1C0 N/mm?

14. 'What is the ratio of the strain energy in bar X
to that in bar Y when the material of the two
bars is the same ? The cross-sectional areas
zre as ind:cated over the indicated lengths.

MANNNAYN N
T A
A
"/ 2 /
BarY
Ber X ar
\ /2 A2
P l P

() 1/3
(> 2/3
©)  4/3
(d)y 1/6
B-GTD-C-DDA

16.

17,

(4-A)

Warch of the following stresses is measured
on inclined surface m Moar’s Circle Methcc ?

(a) Principal stress
(b) Normal stress
(¢) Tangential stress

(d) Maximum stress

The state of stress or. en element in plane
stresz is shown as ‘n -hs figure.

AC

> q
A

150 N/mm?

What 1s the value of o if tae valies of the
Jrincpal  stresses are 164 N/mm?
36 N/t.m?2, both tensile ?

ar.c

(a) 100 N/mm?
D) 75 N/mm?
) 625 N/mm?

(d) 50 N/mm?

Lead, as a material vsed in construc:ion, has
%X = 15 GPa and K = 50 GFa. What is its
“oissor’s Ratio ?

(. 0225
(> 030
(er 047
(dv  04&

———




Www.prepp.in

prepp

Your Personal Exams Guide

18. Fcr a block with Young’s Modulus of its
material being 210 GPa and its Poissor’s
Retio being 0-25, when subjected to a strass
system as showa in the figure, what is <he
magnituce of the stress o for no strain aleng
AB %

To
60 M/mm2 €—— —— 60 N/mm?

A l B
o

‘a) 30 N/mm?
k) 60 N/mm?
{© 120 N/mm?
() 240 N/mm?

19. Twc planks each of 50 mm x 50 mm seczion
a~e glued together along the length to form a
section £0 mm x 100 mm; and used as a beam.
If the shear force at a section is 1000 N, what
i¢ the maximum: shear stress on the glue ?

(a) 0.5MPa
(b) 0:3MPa
(e) 06MPa
(1) 24 MPa

20. The state of stress at a point in 2-D stress
system is characterized by direct stresses of
40 MPa compressive and 80 MPa tensile, on
rutually perpendicular planes. Shear stress
13 abseat on these planes. The maxirum
chear stress at this point (along a duly
ideatified plane) is
(a) 20 MPa
(b) 40MPa
(cy ~60MPa
(d) 80MPa

B-CTC-C-DDA

(5-A)

21.

22.

23.

An electrical resistance strain rosette
indicates strains of - 400, + 800 and + 500
along the x, y and 45° axes. What is the
shearirg strain y,y ”

(a) 100
(b) 800
() 600
(d) -2C0

The biaxial strass system n an elemen: iz
showr in the figure. Whick of tae folloaing
will zive the ncrmal stress in N/mm? ir. the
plane BLC making an angle of 45° witk the
plane BA?

Gy = 40 N/mm?

Dt

] —>

Gy = 60 N/am?2 «— \< — 5, = 60 Nymm?®
<+ / 45°—>

M

6y = 4C N/'mm?

(a) 25
(b) 20
() 15
(d 10

A cylind-ical pressare vessel is 1200 mm in
diameter. It is madz of rolled mild steel dlate.
The vesszl is subjected to an interna! pressur:
of 2N/mm2 If th= material yields st
200 M/mm?, what should be the min mum
safe thickness of the plate, based oa
Mas.mum Principal Stress Theory ?

(a7 18 mm

(b) 15 mm

(c; 12mm

(d}) 9mm
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24. A machine element develops principal
stresses of magnitudes 2P and P. Whst is the
maximum magnitude of P before the material
reaches the yield stress fy as per Distortion
Shear Energy Theory ?
ta) 1y

f
b L

2

f
{C) vy

23

f
d L

J3

2z, A structural element is subjected to a '
two-dimensioral stress system, wherein
6- = 225 N/mm? (tensile) with oy being
compressive. The yield stress in both simple
sension (oy )¢ and simple compression (o), is
253 N'mm? and p = 0-25. What is the value of
59, according to Maximum Strain Theory ?
(a) 200 N/mn?

(3) 150 N/mm?
(v) 125 N/mm?
(&) 100 N/mm?

26. A simply supperted beam of length 4 m is
subjected to a -aniformly distributed loac of
2 kKM/m. What is the maximum shear stress if
the cross-section is rectangular, 100 mm wide
ar.d 200 mm deed ?

2 02 N/mm?
th;  0-2 N/mm?
(¢) 04 N/mm?
(2) 03 N/mm?
B-GTD-O-DDA

7.

28.

29.

30.

(6-A}

A mild steel structural section is an
unsymmetrical [-section, with the greater
width at the or end the smalle- width at the
bottom. Th2 overal! depth of the keara is
300 mm, anc the flange stress=; at the top
and the boticm o the beam ars 150 N/mm?
and 50 N/mm? respectively. What is the
height of the nevtral axis of the beam fron. its
bottom ?

{a) 125 mrm
(b) 100 mn
(¢; 75mm
(d> 50 mm

A circular shat of diameter IV is made o7 a
material for whicn Ycung’s Modulus of
FElasticity is ‘%" and Poisson’s Ratic is 4. The
ratio of flexurel rigidity o torsicral rizid:ity
for the shaft is

(a) 41+
b 1-501-2)
e) (1L+v)

d) 02501 +Ww

A closely coiled helizal spring of rcund stesl
wire 5 mm in diameter having 12 complete
coils of 50 mm meen diameter is s1djected to
an axial load o 10 N, Modulus of Kigidizy ¢f
the spring is 8C EN/mm? Whet is th>
deflection of the spring 7

‘@) 12mm

{b) 24 mm

() 36mm

(d) 48 mm

What is the shear stress at the neutral axis in
a beam of isosceles rangular secticr. with a
sase of 40 mm and beight 2C mm subjectec to
a shear force of & LN ?

ta) 3 MPa
(b) 6MPa
(z) 10MPa
(1) 20 MPa

—
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31. 4 beam of square cross-section is placed such
taat its neatral axis coincides with its
diagor.al, and it is subjected to a shear fcrce F.,
What is the ratio of the maximum shear
stress to the shear stress at the neutral axis ?
(ay ¢/8
(br 8/9
‘c) 7/8
wd) 377

32. The intensity of u.d.l. which, when it acts over
the entire spar of 1 m of a cantilever beam of
rectangular cross-section of width 100 mm
anc depth 200mm, would produce a
mazxim:am shea- stress of 1-5 N/mm?, is
() 20KkN/m
(b) 30%kN/m
(¢ 26'3kN/m
(d» 366 kN/m

33. A solid conical har of circular cross-section is
suspended vertically as shown in the figure.
Tha diameter of the bar at the base, D, equals
100 mm and its length, L, is 056 m. If
E = 200 GN/m® and its weight per urit
volume is 80 kN/m3, the elongation of the bar
uncer self-weight is

—>—
Lt ’J’/\//////////////T
(@ 150x 10" mm
(b) 1-37 » 10° mm
(© 171x10®mn
(d) 187« 107 mm

34. Two closaly cailed helical springs A and B are
equal in all respects but for the number of
turns, with A having just half the number of
turns of tha: of B What is the ratio of
deflectdors in cerms of spring A to spring B ?
(a) 1/8
b 4
ey 172
@ 21

B-GTD-O-DDA

35.

36.

(7-H)

What is the diameter ¢ of & solid crcular
shaft when subjected to a torque T witlk a
corresponding maximum shear stress of
magnitude fg ?

16T

(
) nf

n f,
16T

(b)

16T
| nfy

(d) zﬁgT

£

A cubical element of a structural part made cf
mild steel is sudjected to a tri-axial
compressive stress as shown in the figure.
The vertical compressive stress is ;. The
Modulus of Elasticity and Paisson’s Ratio sre
E and p, respectively. Wha~ should be tae
uniform lateral pressure o, in terms of o; and
i, so that lateral strain is prevented ?

(c)

251

-
<A

)

i
1
]
l
Og — - Og
1
/l __________ 7
0'2/ l
Gy
n
(a) 1_“51
1
b —
® areaos
: n
© 1+ucyl
1+yu
d .
(d) 1—MG_
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37.

38.

39.

40.

B-GTD-O-CDA

A metzl chaft of solid circular section rotates
€2 160 rpm and is subjected to a torque of
1500 Nm. What is the power, in kW,
transmitted by the shaft ?

() 32r
(z) 16r
(D 12z
() 8r

Wtas is the powar transmitted by a 100 mm
Cameter solid shaft at 150 rpm withcut
exceeding a maximum stress of 60 N/mm= ?
Taxe n° = 10.

() 1875kW
() 187T5kW
() 1-875kW
() 18753 kW

Wlas iz the Polar Modulus of a solid circular
rredal shaft of diameter 8 cm ?

(3) 684rcmd
)y 32~x em3
() 16 =cm®

) 8rcmd

Lo hollow circuler shaft has the diameters
30 cra and 30 cm and is subjected to a torque.
I tte realized maximum skear stress is
30 N/mm?, what is the apphed torque to
necrest units ?

(a) 150 Nm
(b) 320 Nm
(ey  8)MNm
(d 32MNm

(B—

41.

42.

43.

A)

Two simply suppcrted beams are made ug of
the same material and are of tie same
cross-section. Both beams carry uniformly
distributec. loads of ejuzl intensities. Cme
beam i3 2 m long ard -he other is £ m long.
The 2 m lcng beara shows a central deflect.on
of 1 mm. What is the central deflection of the
4 m g beam ?

(a) 13mm

(b) 2mm
(c) 8 mm
(d) 1mm

A simrly suppo-tad beam is subjected tc a
couple at = section wizkin its spar. It will
produce

1. SE d:agram of zero magnitude.

2. Uniformly BM

d.agram.

varying triangular

3.  Sudden chaage in sign of BM at the
point of application o7 the coupls.

4, Equel ard
supports.

oppcs_te reactions at

Whica of the above statements are correct ?

(a) 1land?2

(b) 2and3
(¢) 38and4
(d 1land4

If the deflection at the free end of a uniformly
loaded cantilever beam. is 15 mm and the
slope of the deflectiom curve at the freze end is
0-02 radian, then the ler.gth of the beam is

(a) 08m
by 10m
() 12m
d 15m

—
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44. A bearmn of overall length l,- with equal
overhangs o2 both sides, carries a uniformly
distr-buted load over the entire length. To
have numer.cally equal bending moments zt
the cen-re of the beam and at its supports, the
jistance between the supports should be
a) 02771
b)) 04031
¢ 05861
dy 7071

A single-bay single-storeyed portal frame
ABCD :5 fixed at A and D as shown in the
Jgure. M ax.al deformation is neglected, th2
zinemadc indeterminacy is

B C

(a)
M)
(c)
(d)

3 N W

46. What is the number of kinemat.e
indeterrinacy for the building frame as
shown i tae figure when members are

inextensble ¢

.oA A

(a) 8

o 10
() 12
d 16

B-5TD-O-DDA

47I

48.

49,

(9-A)
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For the welded joint shown in the figure, the
c¢irect vertical saear stress on the weld is
40 MPa and -he tendirg stress is 120 MPa.
For what strergth should the weld be

designed ?
Front View Side View
T— T
P
2
2
¥
| 1
‘a) 80MPa
B) 120 MP=
;132 MP=
d) 160 MPz
Legree of static inceterminacy of the
structure as shown in the figure is
Hinge
Link

Hinge 797 %
te)
(k)
{(c)
{c)

W= O

Which one of the following statements is
ccrrect for the pin-ointed truss shown in tke
figure ?

/]

(20 The truss is externally ceterminate but
internally inde-erminate
The truss iz both
internally determinate

o)) externally and

(]
g

The truss is sxternally dzterminate and
internally indeterminate and is unstable
Ay The truss is 2xternelly dsterminate and
internally indeterminate and is stable
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50. Waizh one of the following methods is mot | 83. The total (both exzemal and internal; degrzes
clessifiable as a Torce Method ? of indeterminacy of thz pin-jcinted structare

shown in the figare is
(a. The Theorem of Three Moments

(b. The Moment Distribution Method
(¢y The Method of Consistent Deformation

(d> Castigliano’s Theorem §>£/ \,\
AT

§L. A cable of negligible weight is suspendad

be-ween two points spaced 300 m apart

ho-izontally, with the right support beimg w
12 m higher than the left support. Four (@) 4
vertxcal loads of magnitudes 400, 200, 400 and (b) 3
1200 kN are aprlied at points A, B, C and D () 2
which are 60, 120, 180 and 240 m horizontally @ 1

respectively from the left support. The largest

54. The bending mcmemnt diagramr of a beam is
sag cf the cable will be at

shown in ths figurs.
(a) A //6
e \
(b) B A B D E
d
o0 o W% ~
(d D The sheaf force diagram of the beam is
represented by
52. A single-bay portal frame of height h, fixed at (a)
the base, is subjected to a horizontal A C E
disolacement & at the top. The base momer.ts :

developed are each proportional to

1 (b)
(a) n N o
1
(b) F
{c)

(C) L—g‘
d
@ @ ‘”\/E

B-GTD-O-DDA (10-A)
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For the stracture shown in the figure, all of I,

55. ' . 58. A circtlar shaft of d-:amete- 120 mm is welded
EI 2nd L are of respective unit values. The to a r-gid plate by a fillet weld of size 6 mm. If
equivalent stiffmess constant for the structure a torque of 8 ENm is apolied to the shaft
18 I B what 15 the maximum stress in the weld (to

;!L : m the necrest unitt ?
(&, 34 N/mm?
K=3 9
(b; 37 N/mm
34 T > (¢ 90 N/mm?
@ 1 (d 95 N/mm?>
(b) 15
() 45
@ 9 59. Two p_ztes of dimensions 150 mm x 16 mm

56. In considering Plastic Analysis, which of tae and 15 mm x 12 mm at tkeir welding edges
following is a valid comprehensive are joined by butt welding as shown in the
statement ? figure. What is the maximum tension that
(a) Shape factor is the ratio of Plastic this single V-butt weld joirt can transmit ?

Sectior: Modulus to the Elastic Section The pe-missible tensile stress in the plates is
Modulus 150 MFs,
(b) Shape factor is the ratio of Elastic Taper 1 in 15
Sect.or Modulus to the Plastic Secticn ;:g)a.%r. m 2
‘ {or. both faces}
Mod ilus ;
(¢) Shape factor is the ratio of Plastic 7
Section Modulus to the Elastic Section 16 mm
Modulus and its value is aiways greater . ;
than 1-) |
(d) Shape factor is the ratio of Elastic .
Section Modulus to the Plastic Section (a) 16&75kN
Moculus and its value is always less ®) 27CkN
than 1-0

57. A fillet-welded joint is shown in the figure. () Z1&kN
The size of the weld is 8 mm. Safe stress in (d) 1350 kN
the weld is 110 N/mm2. What is the safe force
(to the nearest magnitude) to which the weld
can be subjected ? 60. A salid shaft trarsmits 150 kW at a shear

—+{80 mm je— stress of 70 MPa running at a frequency of

3 Hz. Waat will be the shear stress wher the
frequency is 1-5 Hz ?
(a) 35MPa

(a) 125kN (b) 50 MPa

by 130kN (¢ 57 MPa

(¢} 140KkNM & 14C VPa

@ 135kN @ MPa

B-GTD-O-DDA (11-A)
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61. What is the maximum number of 20 mm
diaraeter bolts that can be accommodated in a
single row on a 140 mm wide flat strip used as
or e of the structural elements involved in the
process 7
a4
b 3
c 2
dr 5

62. Wacet is the nearest magnitude of strength of
1 2 mm fillet weld of 100 mm length made
Jetween two flats each 10 mm thick ? The
allowable shear stress on the weld is
110 MPa.
ta, 23 kN
th; 33 xN
tc) 46 N
(d 66N

63. Consider the following statements :

. The thickness of the gusset plate shoild
not be more than the thickness of -he
structural members being connected.

2. A plate girder is essentially a beam and
its moment of resistance depends upon
its section modulus.

3. The function of the flanges in a plate
girder is to resist the bending moment
arc. hence their respective areas can be
reduced near the supports of a simply
supported beam.

Which of the above statements are correct ?

(a) 1and?2only

(5) 1and3only

{(z) 2 anc 3only

(I 1,2and3

B-GTD-C-LiDA

64.

65.

66.

(12-A)

Zonsider the following statements :

_n a plate girder

L. Bearing stiffeners are designed for
bearing forces and they must also be
checked for safezy aga'nst compressive
forces.

The length o7 any  staggered
intermittent fillet weld should not be
less than 10 tmm=s the -hickness of the
stiffener.

Lo

3. Bearing stiffer ers mus: be providec at
the point of maxi-nam bending moment.

Which of the above smatementz are correct °

(a) 1land3only

(b) 2and3only

(c) 1and2only

d) 1,2and8

Consider the following statements :

Secondary stresses ace ir.¢uced in a roof truss
Zue to

1. Purlins placed at irtermediate points on
panel lengths.

z. Rigidity of joints.

-, Eccentricity of the bolt line relative to
the centroid of ~he member.

Which of the above statzrents are correct ?

'a2)  1and 2 only

3)  1land 3only

) 2and 3only

1) 1,2and3

-1 the case of an axially loaded colurnn,
machined for full Hearing, the fastenings
eonnecting the column to. the bhase plates
zarough gussets are t> be designed for

ta) 100% of the load ¢n the eolumn
th)  50% of the load or. tae cclumn
(e} 25% of the load or tae cclumn

(d)  Respective erection conditions only

R——
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67. Consider -he following statements : 70. If the stirrup spacing & equal to 0-75 times
the effective depth of an R b then th

1. When analyzing by the Ultimate Load e ohe 1v1.a ert .0 an X ) eam, then the
Method, the eccentrically loaded shear capacity of stirrup stee. is equal to
fastener group rotates about an (@) L125(fAg)
instantaneous centre. B 116 fy A

2. The rivet which is the farthest from the
centre of gravity of the rivet group and (¢ 100 (f; Agw)
may also be the nearest to the applied 4 BOE A
load line is the most ‘critical’ one. @ (fy As,)

3.  Ta> deformation at each rivet is not whers f, is yield strength and A, s
proportional to its distance from the cross-sectional erea of the stirrup steel.
centre of rotation. _ ) .

‘Wh:ch of the above statements are correct ? 7L A coacrete column cerriss an axial load o

(@) 1and3 onl 450 kN and a btending moment of 60 kNm ax
. Y its base. An iso.ated footing of size 2 m x 3 m

(b) 2 and 3 only with the 3 m side zlong the plane of the

(¢) 1land2only bending moment is provided under ths

(d) 1,2and3 columrn. Centres of gravizy of the column and

68. For a reinforced concrete beam with M 20 the footing coincide. The net maximum ani
corcrete with Fe 415 steel, the working minimum pressures, in kPa, on the soil under
moment corresponding to ‘balanced failurs’ by the “coting are, respectivzly

the Limit State Methqd of Design is A times. of (a) 95and75

the relatable magnitude of the working ;

mcment computed by the Working Stress (b) 75 and 55

Methcd. This value of A is nearly () 95and55

@ 10 (d 75and 75

(b 15 )

© 20 72. Carry-over factor at a support/end is defined

;; as

- o5
S (a) Modulus of Elasticizz EI
69, A sing‘.y' reinforced rectangular concr.ete beam (b) The ratio of mcmert prodaced at the far
hss a width of 150 mm and an effective depth end to the appHed moment at that
of 33C mm. The characteristic compressive support end PP

strength of concrete is 20 MPa and the tensile . PP _

strength of steel is 415 MPa. Adopt the stress (¢) The vale of the m>ment to be applied

b.ock for concrete as per IS 456 — 2000 and to that end to cause a local slope of cne
take the limiting value of depth of neutral radian

axis as 048 times the effective depth of the (@ 2EK

beam for considering as a balanced section.

VWhat is the likely approximation for the [ 73. Waat is the pH value of potable water, as

1imi;()i:1g v“;ﬂue of the moment of resistance of spesified by IS 456 — 2000 ?

ts : !

('1;3 e:?kN {far  Equalto7

a m

®)  25kNm (b} Between 6 and 9

) 45 kNm {¢v Lessthan6

(d)  75KkNm (d) Notless than 6

E-ST[-O-0DA (13-A)
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74. A certair. RC structure has to be constructed
ajong z sea coast. The minimum grade of
ccacrete to be used as per IS 456 — 2000 is
‘a)  More than M 20
th1  Mbore than M 20 and less than M 30
‘c;  Not less than M 30
{4 Less than M 45 and more than M 30

75. VWhat is the minimum area of tension
rai-forzement in beams when Fe 415 is used ?
(=) 0O8%
ty 012%

(3 0156%
(d 02%

76. If 31 2-I2ggel 8 mm diameter HYSD bar is
us:z=¢ as shear reinforcement for a beam of
w.2th 23C mm and effective depth 300 mm,
wihat s the nearest magnitude of the spacing
of mirdmum shear reinforcement ?

(a; +42)mm
(b) 390 mm
(¢) &S50
(d) 22( mm

Ti. Web bkuckling occurs in a beam due to
excossive
{a) Direct tensile stress in the web
(b) Beniling tensile stress in the web
{(¢) Torsional shear stress in the web
(d) Compressive stress in the web

B-3TD-O-D4

79.

30.

(14-A)

Which of the following statements are correct
in respect of weldzd conrections ?

1. Strength of Butt weld is equa. to the
strength of components joined.

2, Fillet welde -arry the loads computed
based o the tersile strength
characterist:cz or fusion material.

3. For effective transmiss.cn o load by
fillet weld, the fusion faces shall
subtend an angle between 60° and 120°.

(a)  1,2and3

(b) 1and2only
(¢) 2 and3only
(d) 1land3only

A post-tensioned beam of span 25 m is
prestressed with 20 numbers of 40 mm
diameter cables, ezch stressed to 1500 MFa,
with eccentricity e =0 at supports and
e = 500 mm at midspan, varying
parabolically. If the shear Zorce a7 the support
section due to externally apoied load is
4500 kN, what is the nearsst magnitide of
the shear force resisted by the stirrups ?

(a) 3060 kN

(b) 4540 kN
(e) 250kN
(d) 1480 kN

For a pre-tensioned beam, Young's Modulus of

steel and concrete are 200 GPa and
35:35 GPa, respectively. If the ultimate
shrinkage strain and Ultimate Creeg

Coefficient are 200 microns and 16,
respectively, what is the lavel Jf sustained
stress in concrete at the level of ‘steel if the
loss due to creep is three times thz loss due to
shrinkage ?

(a) 9MPa

(b) 13 MPa
(¢) 11 MPa
(d) 15 MPa

N—
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81. Consxler the following statements :
Correct estimation of loss of prestress is
reqi~ed for assessing
1 The serviceability behaviour of a PSC
beam.
2. The ultimate shear resistance of a PSC
beam.
3. The ultimate moment of resistance of a
PSC beam.
Which of the abovz statements is/are correct ?
(@) 1,2and3
(t) 3only
(¢ Z2only
(¢) 1lonly
82. Which of the following statements are correct
in casz of vertical intermediate stiffeners ?
1. These are required only when the ratio o
web depth to thickness is greater than
10,
2. They should be provided throughout tke
Isngth of beam at spacing less than
1:5 times web depth.
3. These can be fitted between flanges with
dear gaps at top and bottom.
(a3 1and 2 only
(b} 2 and 3 only
(c 1 and 3 only
(d 1,2and3
8&. The relation between the strength of brick
mascrry £, the strength of bricks f, and the
stergth of mortar f is given by (where K, iz
a cceficient based on the layout of the bricks
ard tke joints)
(ar £, = ‘Kw b
V i
b £, - Ky b
fm
©) f;v = VKW fb fm
d £, = Ko yfs fm
B-ZTD-O-ZDA

84,

85.

87.

88.

As par I3 3102 — 196£, for F1 class bricks, the
percentzge water absorotion after 24 hrs of
immarsion in cold water shall not exceed

(a) 20%
b)) 12%
(c) 25%
(d 5%

The effective he.ght of a masonry wall of
height I restrained fully av its top and
partially at its bottom  is

(a) 075 H
(b) 0&5H
(¢ 1(0H
(d 1EO0OH
The effective lenztk of a masonry wall

stiffened by butiresses on bcth ends :=nd
contiauing beyond tkese buttrasses at koth
ends is

(a) 1-CL
(b) 2CL
(¢ O9L
(d) O8L

wherz L is the c/c Jenzth of the wall between
successive buttresses.

A wall cerries an axial load, 12 kN/m anc also
an eccentric load o7 27 kN/m: at 72 mm from
the central axis ef the wall The equivalent
eccentricity e is nearly

(&) 65 mm
(b) 60 mm
(¢) b55mm
(d) 50 mm

A shear wall of lergth £ m, height 3 m and
thickness 250 mm has to resist the forces due
to hcrizental earskquaks in its plane. "The
relevant Section IModulus of the wall sezton
is

(a) 3-75x 108 mn:3
()  10-41 x 108 mm3
(¢) 3125 10% mm?

(d) 75« 103 mm?
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Bt  In reinfcrzed brickwork slabs, the diameter of { 92.  Which one of the following Mohr’s Circles
main reiaforcement shall, preferably not represents the state of pare shear ?
exceed

I

@) 8nm TA
S
b) 10mm | V /\
e 12mm () 5 : >G
d) 16mm
N

93, Consider two RCZ beams, P and Q, each of
‘width 40 mm and effective depth 750 mm,
= 2:0 MPa.

made with concrete having a . ...

For the reinforcement provided and the grade T4

of concrete used, it may be assumed thas . /—-\
“emax = "75 MPa. If the design shear for the

beams F and Q is 400 kN and 750 kN, o \

. . . (b) > G
respectivaly, which of the followirg \ /
statements is true considering the provisions - /
of IS 456 — 2000 ? ]

(a) Shear reinforcement should be designec
for 175 kN ‘or beam P and the section
for b2am Q should be revised

(b) Nominal shear reinforcement s

y
reqared for beam P and the shesr _
reinforcement should be designed for :

120 kN for b2am Q / 0
(e) C+ t
(z)  Shear reinforcement should be designed
for 175 kN for beam P and the section \_/
for beam @ should be designed for ~

525 kN for beam Q

1)  The sections for both beams, P and Q,
neei to be revised

91. The minmum strain at failure in tension

steel hav.rg yield stress f, = 415 MPa and o
Young’s Modulus E_, = 200 GPa, as per Limit / _\
//

State Method of Design, is d) | )

(a) 00025 \

(b) 0-0C38 - R
(©) 00045 | 0 ~°
(d) 0-0065)

B-GTC-O-DDA (156-A)
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Act.vity A, Activity B and Activity C are cast
intc a ladder diagrammatic CPM networz,
wita splitting each into three equal parts as
A, Ay, Ag; and By, By, Bg; and Cy, Cy, Cs.
Typical sequencirg as in a ladder diagram is
adcpted (like B, following A, and B;). The
optimum number of dummy arrows needed
for a satisfactory and correct ladder diagram
will be

(a) 1
(b) 2
() 3
d 4
A mechanism shown in the figure consists of
eqaally long steel and copper wires which
carry the applied load in equal shares. What
shall be the ratic of the diameter of the copper

wire to that of the steel wire, when both the
wires undergo ec ual strains ?

LLLLLLLLLLLLL

Steel wire
E, = 200 GPa

Copper wire
E, =100 GPa

T

=l

(a)
)

=
o

()

(d)

N | = ﬁl._,

95.

96.

97.

(17-A)

Consider the follewing relazed to sand in
mortars :

1. It increases the vo_tumsz cf the mortar
mix.

2. It increases the strenzth of masonry.

3. The cost of :k.e morta- is reduced.

4, Shrinkage of the mortar is almost
prevented.

5. Surkhi can replace send in cement
mortar used 'n plasterng and this
modified meor-tar is more dareble.

Which of the above are relevant to ‘sand’ in
mcrtar ?

(a) 1,2,4and5

(b} 1,3and4orly
{¢) 3,4and5only
(d 2,3and4 oly

In a conerete mix, if the maximum size of
coarse aggregatz2 is incr2asec, the proportion
of fine to coarse aggregate shoudd oe

(a) Increased

(b) Decreasec

() Kept the same

{(c) Not deper.den: on size of aggregates

It is estimated tnat an activity can be
assigned an opimistic daraticn of 16 days, a
pessimistic duration of 28 deys and a most
likely duration of 19 deys. What is the
expected duratioz for this activity ?

{a) 20days
{3) 19 days
()  22days
(@) 18 days
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98. Consider the following statements :

1. Modulus of Elasticity of concrete
increases with increase in compressive
strength of concrete.

2. Brittleness of concrete increases with
decrease in compressive strength of
concrete.

3. Shear strength of concrete increases
with increase in compressive strength of
concrete.

Whiceh of the above statements are correct ?

(a) 1and2only

(b) 1,2and3

{(¢) 1and3only

(d) 2 and3only

99. A three-hinged parabolic arch of span I’ and
rise ‘'h’ is subjected to a u.d.l. of intensity ‘&’;
then the horizontal thrust at the supports is

)
ol~

a

@ 8k
ol

(b)

h
l

© 5
&h*
whl

d 200

(d) 3 |

100, A rectangular beam of width 230 mm
and effective depth 300 mm is proposed
to carry a BM and SF of 120 kNm and

270 kN, respectively. If M 30 grade of

concrate and Fe 415 steel are used for whieh

T. max = 50 MPa, which one of the following

statements is correct ?

(a) It ean be designed as a singly
reinforced, under-reinforced section

(b) It can be designed as a doubly
reinforced section

(c) The section is unsafe from shear |
considerations

(d) [t can be designed as a doubly
~einforced section but it is unsafe from
shear considerations

B-GTD-O-DDA

—

Directions : Each of the rex* twenty (20) items:
consists of two statemerts, one labelled as the
‘Stctzment (1) and the other as ‘Siatement 11). You
are to examine these two statzments carefully and
sele=r the arswers to these item: using the codes
givern below :

Coces:

(a; Both Statement (I) and Statement (II) are
individually true ard Statement (II) is -he
correct 2xplanation of Stat2ment (1)

(b) Both S:atement (I) ard Statement (II) are
individually true but Statem=nt (I[) is rat “he
correct 2xplanation o Szaterent (I)

(e) Statement (I) is trce but Statement (II) is
false

(d) Statement (I) is false but Statement (II) is
true

101. Statement (D) :

Timber suitable for furriturs is obtained from
conifers only.

Statement (II) :

Woods with distinct annual rings are conifers,

102. Statemeat (I):
Seasoning of timber givas dimensional
stability, safety against attack by fungi and
~mprovel workability.

Statement (ID) :

Seasonir.g of timber removes moisture in the
torm of sap from timber.

103. Statement (D) :
Strength of brick wsll is dependent on the
type of bricks and the mcrter nsed.

Statemert (II) -

Slenderness ratio of masonry decides the
strength of the wall, and a’sc mortar type o
ke used.

(18—A)
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1(4.

Sratemert (1) :

Fly ask bricks are used in construction as
alternatives to burnt clay bricks.

Statzment (1) :

Fly ash bricks are lighter in weight and are
stronger ~han burnt clay bricks.

Statement (1) :

Air-entraning cement has a higher initial
setting time than o.p.c. and resists frost action

- ketter.

1.36.

Stctement (II) :

Air-eatraining cement has a longer firal
sattirg time compared to o.p.c.

Statemnent (1) :

A merging node will have a uniquely
determinable Laie Event Time.
Sraterent (ID) :

A me-ging node is defined as a node wher=
more than one incoming activity arrow leads
in

109.

110.

111.

Statement (1) :

The failure surface of an axially loaded mild
steel of  eircular
cross-section is alorg a plane at 45° to the
axis of the specimen.

tension  specimen

Statement (ID :

The failure occurs on a plane of the sp=cimen
subjected to mazimum shear stress and mild
steel is relatively weak in shear.

Statement (1) :

[n pin-jointed roof trusses, purlins arz kept
ibove nodes in the too chord.

Statement (ID) :

The top chord is eontinuous shrougn the nodes
of the truss.

Statement (I) :

Repeated passes are needed with shzep-foot
rollers for optimum compaction.

Statement (1) :

Even if optimum moistu-e ccntent is easured,
rapeated passes are needed to ensure right
and even distribution of mo-sture witiin the
snil volume.

1C7. Staiement D) :
: 112. Statement (1) :
Deadweight of a structure can be reduced by @
rsing .ight weight concrete in construction. Dewatering pumps for use in shallow pits are
often of nearly straight-b.ade centrifugal
Statzment (1D) :
types.
Aercted concrete, being of light weight, is
. . . Sratement (1) :
used in R.C.C. multi-storied construction. atement (1D
Centrifugal pumps can lift water to higl. Bfts.
108. S:ctement (1) : 113. Statement (I) :
Almixture 1In concrete is an essentia Crawler-mounted 2xcavazor is more suitable
ccrstituent of concrete. for excavation in scft ground.
Swatement (/1) : Statement (II) :
Admixture helps in improving or modifying Crawler-mounted excavator can be moved at
specific qualities in concrete. low speeds.
B-G™2>-O-CDA (19—-A)
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114. Statement (1) : 118. Stctenment (I) :
In a project involving construction of sevaral Time-Cost Study for = project naust b2
self-similar multl-st?rey houses, the adopted only when projezs duraticm is to b2
Scheduled Bar Chart is best converted :nto
L nes o7 Balance Diagram — which vet crashed.
ins a ‘Stacked’ Bar Chart.
remat acke ar Statement (II) :
Srateraert (ID) : o )
When -here are unmanageable restrictions ir.
It is necessary to ensure that no set of Lines realizi dstermined histozram
. izing a pred=termined resource ;
>f Balance slope forward in time, from last i gap gr.
alock to first block, or top to bottom. Time-Cost Study may have to consider
extension of pro et durasiin as well
115. Statzment (1) :
At positions of curtailment of flange plates in | 119, Srgzement (I -
a buils-up structure, web stiffeners are aiso
necessarily to be provided. Activity streams along a component
Statement (II) : Work-Ereakdown Structure along a sub-path
o ) :an refer also to an  auxliary
This iraproves the architectural beauty of the ) _
. Woik-Breakdown Structure con3idered
structure
rertically in segrments of adjacent sub-paths.
Statement (Il :
116. Statemnenr (1) ; Sratement (2L
ACN networks 10 not generally have any Work-Breakdown Structuras refer tc¢ a single
dummy links. sub-path with a orograssive duration along
Stctemant (ID) : the activity arrows.
Lirks 2Xpress activity dependencies
exhaustively and completely.
120. Statement (1) :
In Iti-path FERT network, the ject
117. Statement (I): & .mu pé ) newwo ) .,, Projee
) _ duratior resulting from the critical path
Lift’ ard ‘lead’, eve’n‘lf whereYer rele\fant, do always F.as a 50% probabilizy of completion by
not affect any aetivity duration during the . .
. . . that duration.
ccurse of implementation of a project.
Siatement (II) : Statement (II) :
Procurement of materials, particularly, is The expected throvgh-path duration toge-har
n'(-rma]ly ‘f:‘om assigned, or des1gna.ted, quarry with 3-t:mes the standard deviation of that
S1=e3, V{hlc'h are glready fixed while starting expected duratior must be considered for all
the project. -
the patas in the nztwork

B-GTD-0O-DDA,
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