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1. Which of the following statements are
correct ?

1. Knots in a tree affect the continuity
of fibres.

2. Nail knots do not influence the
strength of timber.

3. Druxiness of wood is not a defect.

4. Tall trees with twisted fibres give
good timber for poles.

(@ 1,2,3and 4

(b) 1, 2 and 4 only
(e) 1,2 and 3 only
(d) 2,3 and 4 only

2. Excrescences in wood are :

1. Defects found in trees

2. Formed due to injuries inflicted on
trees when they are growing

3. Defects which render wood suitable
as firewood only

(a) 1,2and 3

(b) 1 and 2 only
(c) 1 and 3 only
(d) 2 and 3 only

- What treatment is adopted for making
timber fire-resistant 7

(a) ASCU treatment

(b) Abel’s process

(c) Creosoting

(d) Tarring
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4. Deterioration of structure of timber due

to dry rot is:
I, Caused by fungt
2. Due to dry-spell after heavy rains
3. Due to attack of termites

4. Indicated by surface stripes om
scantlings

(a) 1and2
(b) 3 and 4
(¢) 2Zand 3
(d) 1 and 4

5. Alternate wetting and drying of timber :

I. Results in shrinkage and swelling
. Brings about wet rot onset

Increases the durability

2 b

. Causes transmission of spores from
germination

(a) 1,2, 3 and 4

{(b) 1, 2 and 4 only
(c) 1,2 and 3 only
(d) 2, 3 and 4 only

6. As per LS. classification, the minimum

compressive strength of a first class
brick should be

(a) 75 kglcm?
(b) 100 kg/em?
{c) 125 Ivig.r'r.‘.m2
(d) 150 kg/cm?



7.

9.

10.

When provided with alternating courses
of (a} all headers and (b) all stretchers,
the front elevation of such brick masonry
is designated as

{a) English bond
(b) Single Flemish bond
(c) Double Flemish bond
(d) Rat-trap bond

. LS. Code specifies that the compressive

strength of brick shall be determined by
keeping the brick :
1. On edge
2. On bed
3. After soaking in water for 2 hrs
4, After soaking in water for 24 hrs
(a) 1 and?2
(b) 2 and 3
(c) 3 and 4
(d) 2 and 4

Soundness test of cement is carried out
to determine its

(a) alumina content

(b) iron oxide content

{c) free lime content

(d) durability under sea water

The objectives of producing cement
include :

1. Incorporating industrial wastes
2. Increasing free lime
3. Increasing fineness
4

. Saving energy needed in the

process
(@) 1,2, 3and 4
(b) 1,3 and 4 only
(¢) 1,2 and 4 only
(d) 2,3 and 4 only

1.

12.
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The principal stresses in N/mm? on a
rectangular element are shown in the
above figure. The intensity of normal
stress o, on the oblique plane BE is
(a) 125 N/mm?

(b) 425 N/mm?

(c) 375 N/ mm?

(d) 250 N/mm?

The strength of concrete depends on :
. 1. Type of mortar

2. Proportion between coarse and fine
aggregates

3. Water cement ratio

4. Temperature at time of mixing
(a) 1and2
(b) 2 and 3
(¢) 2and 4

(d) 3 only
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13. Consider the following statements :

1. Strength of structural comcrete is
absolutely dependent upon water-
cement ratio.

2. Increase in temperature during
curing period improves the strength,
especially for aluminous cements.

3. The concern for onset of fatigue in
concrete can be overcome by
increasing design loads in limit
state design.

4. Even though concrete gains
strength after 28 days, such increase
is not considered at design stage.

Which of these statements are correct ?
{a) 1,2 and 3

(b) 2,3 and 4

{c) 3 and 4 only

(d) 2 and 4 only

14. The workability of concrete is assessed
through :

1. Slump test
2. Compaction factor test
3. Setting time of cement
4. Le-Chatelier's apparatus
(a) 1 and2
(b} 2 and 3
{¢) 3 and 4
(d) 4 and 1

15. Consider the following statements as
describing the Rheological behaviour of
fresh concrete :

1. Newtonian
2. Non-Newtonian

3. Ratio of shear stress to shear rate is
constant

4. Ratio of shear stress to shear rate
depends upon the shear rate
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16.

17.

Which of these statements are correct ?
(a) 1,2,3 and 4

(b) 2 and 4 only

(c) 1,2 and4 only

(d) 2, 3 and 4 only

Which of the following tests compares
the dynamic modulus of elasticity of
samples of concrete ?

(a) Compression test

(b) Ultrasonic pulse velocity test
(c) Split test

(d) Tension test

UPV method in nondestructive testing
for concrete is used to determine :

1. Compressive strength
Existence of voids

Tensile strength

Static modulus of concrete
Dynamic modulus of concrete
(a) 1,2, 3 and 4

(b) 1 and 3 only

(c) 2 and 5 only

(d) 3 and 5 only

T o o

18. A mild steel rod tapers uniformly from

24 mm dia. to 12 mm dia. over its length
of 400 mm. The rod when held vertical
is subjected to an axial tensile load of
12 kN. E = 2 x 10° N/mm?2. The exten-
sion of the rod in mm would be

@ 7
® —
© %
@ ﬁ



19.

21. The relationship between

20 kN / 20 kN
«—— L

A mild steel bar of square cross-section
has a sectional area 200 mm?2 It is
subjected to an axial force of 20 kN as
shown in the above figure. The intensity
of the normal tensile stress is N/mm? on
the oblique plane 1-1 at 45° with the
¥YV-axis which is normal to the
longitudinal axis will be

(a) 25
(by 50
() 75
(d) 100

. Poisson’s ratio of a material is 0-3. Then

the ratio of Young's modulus to bulk
modulus is

(a) 06
(b) 08
(c) 12
(d) 14
Young’s
Modulus E, Modulus of Rigidity C and

Bulk Modulus K in an elastic material is
given by the relation

9KC
IK+C

(a) E=

IKC
IK+C

(b} E=

9KC
9K +C

{C:l E=

3KC
9K +C

(d) E=

. Which of the following statements are

correct 7

1. In a ductile material elastic
deformation is more predominant
than plastic one.

2. Brittleness is not an absolute

property of a metal,

3. Rate of loading has no influence in
changing the behaviour of a metal
from ‘ductile’ to ‘brittle’ at low
temperatures.

4. Under hydrostatic compression, a

brittle metal may change into a
ductile one.

{(a) 1 and 2
(b) 2 and 3
{c) 3and 4
(d) 2 and 4

The total deflection of a structure when
subjected simultaneously to different
sets of loading is equal to the sum of
the deflections under each such set of
loads as if acting separately on the
structure, Which one of the following
justifies this statement ?

(a) Elastic limit is not exceeded

(b} Elastic limit including buckling is
not exceeded

{¢) Limit state is not exceeded
(d) Proportional limit without buckling
is not exceeded
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24. A rectangular bar of cross-séctional area

26.

2.

A is subjected to an axial tensile load P.
The maximum shear stress will occur on
a plane at X° to any normal cross-section
where X° is

(a) 90°
(b) 270°
(c) 180°
(dy 45°

A solid circular shaft has been subjected
to a pure torsion moment. The ratio of
maximum shear stress to maximum
normal stress at any point would be

(a) 1;2
(b) 1:1
(c) 2:3
(dy 2:1

Which of the following statements are
correct ?

1. All load carrying members transmit
load through basic modes of
tension, compression, torsion and
shear only.

2. Beams carry transverse loads.
3. Combined loading is a complicated
loading.
4. Nature of internal forces decides
the aspect of combined loading.
{(a) 1 and 2
(b) 2 and 3
(c) 3 and 4
(d) 2 and 4

A rectangular beam of dimensions » x d
is to be cut from a circular log of wood
of diameter D. For the beam to be

strongest in bending, the dimensions will
be
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28.

29,

(a)
{h)

(c)

(d) % and

3

Which of the following statements are
correct ?

1. Experimental results on thin-walled
tubes show that maximum normal
stress theory is valid.

2. Normal stress theory is valid in case
of brittle materials.

3. In case of pure shear, St. Venant's
theory is more valid than other
theories.

4. Tresca’s theory is very closely sub-
stantiated by experimental results.

5. In maximum stress theory, the yield
locus is a hexagon.

(a) 1,2and3
(b) 2,4 and 5
(¢) 1,2 and 4
(dy 2,3 and 4

A thin cylindrical shell made of mild
steel plate is 1000 mm in diameter. It is
to be subjected to an internal pressure
of 2 N/mm?, If the material yields at
200 N/mm?, the thickness of the plate in
mm on the basis of Rankine's theory of
failure with assuming a factor of safety
of 3 would be

(a) 10

(b 12

cy 15
(d) 18



30.

3,

A gl _ |c D\lf

Consider the following statements with
reference to a continuous beam sup-
ported at A, C and E for which shear
force diagram is shown in the above
figure.

There is:

1. A concentrated
point B.

load acting at

2. A concentrated
point D,

load acting at

3. A uniformly distributed load acting
on the portion CE.

Which of these statements are correct 7
(a) 1,2and3

(b} 1 and 2 only

(c) 2 and 3 only

(d) 1 and 3 only

Which of the following loads should be
applied on a simply supported beam, so
that the shear force is constant
throughout its span ?

(a) U.D.L. over the entire span

{b) Two concentrated loads equally
spaced in the span

() A central concentrated load and a
U.D.L. over the entire span

(d) A couple anywhere in the span

32. A simply supported rolled steel joist of

33.

I-section has flange width 250 mm and
overall depth 600 mun. Its moment of
inertia I, = 12 10% mm®* The steel
joist is used as a beam over a simply
supported span of 6 m. It carries a load
of 40 kN/m including its self weight
throughout the span. The maximum
stress induced in the beam in N/mm?2
due to bending would be

{a) 30
(b} 90
{c) 45
(d) 60
Which of the following terms represents

the torque that produces a twist of one
radian in a shaft of unit length ?

{a) Torsional stress

(b) Torsional rigidity

{c) Flexural ngidity

(d) Moment of resistance

A 60 mm dia. shaft is subjected to a
torque of 6 kN-m. C = § x 10* N/mmZ.

The maximum shear stress induced in
the shaft in N/mm? will be

(a) -i—'?rn
& S
(c) %
@ 22
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35. A water main 160 em dia. contains

water at a pressure head of 200 m. Take
weight of water to be 1000 kg/m?. The
thickness of the metal shell required
for the water main, given that the maxi-
mum permissible stress in the metal is
400 kg/cm?, will be

(a) 1 cm
(b) 2cm
() 3cm

(d) 4 cm

36. Which of the following statements is/are

correct ?

I. For statically determinate struc-
tures, magnitudes for maximum
effects due to a series of concen-
trated loads can be established with
the aid of influence lines.

2. Cables in suspension bridges will
not take the parabolic shape if
uniformly loaded along the
horizontal span,

3. In a three-hinged arch structure, the
normal force, shear and moment

at any section are not influenced
by the horizontal reaction at the

Support.
(a) 1,2and3
(b) 1 only

(c) 2 only

(d) 3 only
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37. A three-hinged arch of span L and rise R

is subjected to a concentrated load P at
the crown-point. The horizontal thrust at
the support is

PL
@

Pl
By 2
{b) r

PR
(c) -f:-

PL
(d) IR

W
e—— L[7 — W

'1!'
A A A A A A A
L >

-

A simply supported beam of span L
shown in the above figure is subjected
to a concentrated load W at its mid-span
and also to a uniformly distributed load
equivalent to W. It has a flexural rigidity
of EI. What is the total deflection at its
mid-point ?

5 WK

(1) — —
384 EI

9 wr’

® 357 E
13w

(€) — —=
384 EI

3

T i
384 EI



A
The force in member BC is

(a) E‘\TE
{b) zero

(c) E

(d) ——

e i

The degree of static indeterminacy for
the rigid frame as shown above is

(a) 3
(b) 4
(c) 5
(d) 6

41.

42.

43,

Clockwise moments are applied to both
the ends of a uniform simply supported
beam. If the ratio of the rotation of two
ends is 2, then the ratio of the applied
moments will be

(a) %
® 1
(c) %
(d) %

Which of the following statements are
correct 7

1. Tt is common practice to discount
the influence of axial thrust on
bending stiffness of members of
frames.

2. In a portal frame of single bay, the
columns have different thermal
coefficients of expansion. If the
whole frame is subjected to a same
temperature, there will be a
component of deformation in the
vertical direction.

3. The flexibility method of analysis
cannot be used to solve any kind of
indeterminate structural problem.

(a) 1,2and 3
{b) 1 and 3 only
{c) 1 and 2 only

(d) 2 and 3 only

Stiffness method of structural analysis
starts with

(a) force-deformation relations
(b) equilibrium condition
(¢) compatible deformation

(d) equilibrium state of internal stress
components
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43,

3

[
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A stepped circular shaft is fixed at A and
C as shown in the above figure, The
diameter of the shaft along BC is twice
that of as along AB. The torsional
rigidity of AB is GJ. The torque required
for unit twist at B is

(a)

()

(c)

(d)

The force required to produce a unit dis-
placement (translation without rotation)
at either one-third point of a fixed beam
of span [ and of uniform flexural rigidity
El is =

729 EI

(a)

® =

(c)

729 EI
21

(d)
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47.

RN
=1

B W N

The stiffness coefficient ky, for the beam
as shown above is

L,,_L]
ﬂj b3
’_'_.+L]
aﬂz ﬁj

ael L4 -L]
a b

(a) EI [

| =

(b) 2E[ —+

::.u| ey
1ad

b

(c) 3EI

(d)

For which one of the following cases
is the Muller-Breslau principle appli-
cable to get influence line ?

(a)

Reaction at the ends of a simple

beam
(b) Bending moment at a section
(c)

(d)

Shear force at a section
Forces and moments at any section

The area of influence diagram for the
reaction at the hinged end of a uniform
propped cantilever beam of span { is

3
{aig
!
by —
“2
!
(C}E
.
(}3



49. Consider the following statements :

1. The virtual work method is
preferred to the equilibrium method
for the determination of collapse
load in a structure.

2. The number of plastic hinges
required for the total collapse of a
statically indeterminate structure
is one less than the degree of
indeterminacy of the structure.

3. In a large system the uniformly
distributed load can be replaced by
a number of concentrated loads to
simplify the plastic analysis.

Which of these statements are correct ?
{(a) 1,2 and3

{b) 1 and 2 only

(c) 1 and 3 only

(d) 2 and 3 only

Fﬂkh‘
T 2m | 2m
4m
l 6m
]
A
B4

For the frame shown above, what is
the horizontal thrust at A ?

{a) 5 kN
{(b) 8 kN
(c) 10 kN
(d) 12 kN

11

51,

A

r £] = Const

B C

o

f— lf2 —fe—— If2 ﬁ

Mid-span deflection for the beam-load
system shown above can be obtained by

L

5w

(a)
(b)
(c)
(d)

52.

Area-moment method

Energy method

Generalized three moment equation
Conjugate beam method

1, 2 and 3 only

1, 2 and 4 only

2, 3 and 4 only

1,2, 3 and 4

P
— szli-fz | szl

rY:

x4

cidp D

<F

A frame ABCD is supported by a roller

at A
the

and is on a hinge at C as shown in
above figure. The reaction at the

roller end A is given by

(a)
(b)
(c)
(d)

P
2P
P2

LETO
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