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SECTION-A : TECHNICAL

Q.1 The slope deflection equation at end B of
the member BC for the portal frame shown
in the figure is

2 kN/m

A

B C

D

I
2 m

3 m2 I

I
2 m

(a) MBC = 0.67 + EIθB  + 2EIθC
(b) MBC = – 1 + 2EIθB  + EIθC
(c) MBC = – 0.67 + 2EIθB + EIθC
(d) MBC = 0.67 + 2EIθB + EIθC

Q.2 Number of point of contraflexure in the
given structure is

A

B C

10 kN

10 kN 2 m 2 m

4 m

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

Q.3 For a 2 hinged parabolic arch, V is sum of
the vertical forces in upward direction and
H is horizontal thrust on the left hand side
of section A-A. If α is the angle of tangent
at the point on arch with horizontal, the
normal thrust at section A-A from left hand
side is given by

(a) Vsinα – Hcosα
(b) Vcosα – Hsinα
(c) Vsinα + Hcosα
(d) Vcosα + Hsinα

Q.4 A symmetrical  parabolic arch of span L
and rise h is hinged at both ends. The arch
carries a UDL along the entire span. Which
of the following has non-zero value?
1. Horizontal thrust.
2. Radial shear.
3. Bending moment.
4. Vertical reaction at support.
(a) 1, 2 and 3 only
(b) 2 and 3 only
(c) 1 and 4 only
(d) 3 and 4 only

Q.5 Which of the following trusses is/are
unstable?

1.

2.

3.

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

Q.6 For a stiffness matrix [ ]
− 

=  − 
EIS

4 9
9 3663

,

what is its flexibility matrix?
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(a) [ ]
36 963
9 4

F
EI

 
=  

 

(b) [ ] − 
=  − 

36 91
9 4

F
EI

(c) [ ]  
=  

 

36 91
9 4

F
EI

(d) [ ] − 
=  − 

4 91
9 36

F
EI

Q.7 A continuous beam with uniform flexural
rigidity is shown below.

A B C
15 kN/m

6 m 4 m

Moment at B is
(a) 12 kN-m (b) 14  kN-m
(c) 16 kN-m (d) 18 kN-m

Q.8 Which of the following is not a force
method of analysis of structure?
(a) Method of consistent deformation
(b) Kani’s method
(c) Column analogy method
(d) Clapeyron’s theorem

Q.9 What are the fixed end moments at A and
B of a beam AB fixed in direction and
position at A and B when acted upon by
loading such as shown in the figure below?

L
4

L
2

L
4

I I2I

P P

A B

(a) 2
PL

(b) 4
PL

(c) 3
PL

(d) 6
PL

Q.10 What is the total degree of static
indeterminacy, both internal and external
of the plane frame shown below?

Internal hinge

(a) 21 (b) 22
(c) 23 (d) 24

Q.11 The maximum bending moment caused by
a set of concentrated moving loads is
(a) Always at a midpoint from where the

adjacent load and centroid of set of
loads are equidistant.

(b) Always between the mid-point and
adjacent load.

(c) Always between the mid-point and
centroid of set of the loads.

(d) Always under the adjacent load.

Q.12 The influence line for vertical reaction at
A of the beam shown below is

l l
A BC

Internal hinge

(a) 1.0

(b) 1.0

(c) 1.0

(d) 1.0

1.0
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Q.13 Consider the following statements:
1. Horizontal thrust is same throughout

the entire length of cable.
2. Greatest tension in a cable occurs at the

lowest point.
3. Cable between two supports takes up

the catenary shape if no load is acting
on it.

Which of these statement(s) is/are correct?
(a) 1 and 2 only
(b) 2 and 3 only
(c) 1 and 3 only
(d) 1, 2 and 3

Q.14 Which are the unknowns to be determined
in the flexibility method?
(a) Displacements
(b) Bending moments
(c) Forces
(d) Internal work done

Q.15 The artificial activity which indicates that
an activity following it, cannot be started
unless the preceding activity is completed,
is known as
(a) Event (b) Free float
(c) Dummy (d) Constant

Q.16 Consider the following statements:
1. PERT  analysis is event oriented.
2. CPM does not make any allowance for

the uncertainties in the duration of
time.

3. In CPM, indirect cost decreases with
time.

Which of the above statement(s) is/are
correct?
(a) 1 and 2 only
(b) 2 and 3 only
(c) 1 and 3 only
(d) 1, 2 and 3

Q.17 A revised estimate is prepared if the
sanctioned estimate exceeds

(a) 4% (b) 5%
(c) 6% (d) 8%

Q.18 Which method of depreciation is more
suitable for finding depreciation of civil
engineering structures such as a building?
(a) Sinking fund method
(b) Straight line method
(c) Sum of year digit method
(d) Double declining balance method

Q.19 Item of work which is not included in the
Plinth area estimate will be
(a) Wall thickness
(b) Balcony
(c) Service staircases
(d) Water supply and sanitary shaft

Q.20 Critical section for shear in a RCC beam
when support reaction is creating
compression is at:
(a) Face of support
(b) d/2 distance from face of support
(c) d distance from face of support
(d) Middle of the support

Q.21 Limit state of serviceability does not
include
(a) Deflection
(b) Cracking
(c) Flexure
(d) Vibration

Q.22 The permissible value of bearing stress of
concrete in RCC footing design as per LSM
and WSM respectively when M25 concrete
used is _________.
(a) 18.75 N/mm2 and 10 N/mm2

(b) 11.25 N/mm2 and 6.25 N/mm2

(c) 6.25 N/mm2 and 11.25 N/mm2

(d) 10 N/mm2 and 18.75 N/mm2

Q.23 As per limit state method, correct
representation of stress-strain curve of
steel or concrete in a structure is
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(a)

Stress

Concrete
0.002 0.0035 Strain

0.45 fck

(b)

Strain

Stress
0.87 

1.15

fy

Mild steel

For ductile failure

(c)
0.67 fck

Stress

Strain0.0035 0.002
Concrete

(d)

StrainMild steel

Stress

0.87 fy

Q.24 A rectangular isolated footing of a square
column of side 600 mm carrying axial
factored load of 2500 kN, have area 25 m2.
If depth of footing provided is 900 mm then
punching shear acting at a distance of
450 mm from the face of column is
(a) 0.60 N/mm2

(b) 0.42 N/mm2

(c) 0.56 N/mm2

(d) 0.25 N/mm2

Q.25 Minimum reinforcement to be provided in
a water tank when its size is restricted to
15 m and deformed bars are used:

(a) 0.4% of surface zone
(b) 0.64% of surface zone
(c) 0.24% of surface zone
(d) 0.35% of surface zone

Q.26 Which of the following statement is
incorrect about secondary compression
failure?
(a) strain in steel is more than

+ y

s

f
E

0.87
0.002

(b) Neutral axis move downward.
(c) Crack start to develop in concrete.
(d) Neutral axis moves upward.

Q.27 Torsion reinforcement provided at the
corner of two way slab when one edge is
continuous and other edge is simply
supported is

(a) ( )+3
8 stA ve provide along shorter span

(b) ( )+3
4 stA ve  provided in both direction

(c) ( )+3
8 stA ve  provided in both direction

(d) ( )+3
4 stA ve  provided along longer

span

Q.28 A rectangular RCC beam of width 400 mm
and effective depth 700 mm is reinforced
with Fe415 steel. Depth of neutral axis for
balanced failure as per WSM is
(Take σst = 230 N/mm2)
(a) 189.4 mm (b) 336 mm
(c) 202.3 mm (d) 280 mm

Q.29 A square column of side 600 mm is
provided at the intersection of two
perpendicular beams A and B having total
depth 500 mm and 700 mm respectively. If
floor to floor height of column is 4 m then
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the minimum eccentricity of column in
x-direction is:

4 m

A

B

Elevation

x x

y

y
Plan

Beam B

Beam A

(a) 20 mm (b) 27 mm
(c) 26.6 mm (d) 22.4 mm

Q.30 Maximum upward deflection allowed in
prestressed concrete beam is

(a)
Span
250

(b) Maximum of 
Span
350  or 20 mm

(c)
Span
300

(d) Maximum of 
Span
250  or 20 mm

Q.31 Deflection of two way slab depends
primarily on
(a) Longer span
(b) Shorter span
(c) Both longer span and shorter span
(d) Independent of both spans

Q.32 Consider the following continuous slab of
different spans with T-beam as shown in
figure. The effective width of hatched
T-beam will be

bw

b1

L2L1

Assume:
[L1 = 1.5 m, L2 = 1.8 m, bw = 300 mm]
(a) 1950 mm (b) 2100 mm
(c) 1800 mm (d) 1125 mm

Q.33 Interaction curve of a rectangular RCC
column as shown in figure is divided into
three zones. Which of the following
statement regarding these zones is
incorrect?

Mu

P
f  bD

v

ck

Zone III

Zone II

Zone I

f  bDck
2

(a) Zone I is tension controlled region
(b) Zone II is compression controlled

region
(c) Zone III is minimum eccentricity region
(d) Zone I is pure compression region

Q.34 Design of two-way slab when edges and
corners are free to lift, follows:
(a) Marcus method
(b) Pigeavd’s method
(c) Rankine Grashoff theory
(d) Yield line theory
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Q.35 Loss due to shrinkage in a post tensioned
member when initial loading is done after
8 days of concrete casting is _______
N/mm2. (Take Es = 2.1 × 105)
(a) 42 N/mm2 (b) 63 N/mm2

(c) 46 N/mm2 (d) 70 N/mm2

Q.36 Match List-I (Name of brick) with List-II
(Shape of brick)  and select the correct
answer using the codes given below the
lists:
List-I
A. Cownose brick
B. King closer
C. Bullnose brick
D. Bevelled closer
List-II

1.

2.

3.

4.

Codes:
A B C D

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

Q.37 Consider the following statement
regarding timber and pick the incorrect
statement:
(a) Water stain is defect in timber caused

due to natural forces.
(b) Seasoning of timber decreases the

transportation and handling cost for
timber sections.

(c) Exogenous trees increases bulk by
growing outwards and fibrous mass is
seen in longitudinal section.

(d) Medullary rays extend from pith to
cambium layer.

Q.38 Which of the following paint is used for
painting gas and oil storage tanks?
(a) Asbestos paint
(b) Cellulose paint
(c) Luminous paint
(d) Aluminium paint

Q.39 Solution baryta is used for
(a) Prevention of timber
(b) Prevention of brick masonry
(c) Prevention of stones
(d) Prevention of bituminous surface

Q.40 The excess of lime in brick results in
(a) Efflorescence over brick surface
(b) Splitting of brick into pieces
(c) Non-uniform mix of clay and makes the

brick weak
(d) Porous due to explosion of gases

Q.41 Which of the following statement is true
for bulking of sand?
(a) The bulking of sand affects the weight

proportioning of sand to a large extent.
(b) If proper allowance is not made for

bulking of sand it results into under
sanded mixes.

(c) It can be increased by adding more
water into it upto saturation level.

(d) It occur more in coarse sand.

Q.42 Match List-I (Type of defect of timber)
with List-II (Physical significant of defect)
and select the correct answer using the
codes given below the lists:
List-I
A. Star shake
B. Tight knot
C. Loose knot
D. Heart shake
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List-II
1. Preliminary stage of live knot.
2. Crack extend from bark toward sap

wood.
3. Preliminary stage of dead knot.
4. Crack extend from pith to sap wood.
Codes:

A B C D
(a) 2 1 3 4
(b) 4 2 3 1
(c) 4 3 2 1
(d) 3 1 2 4

Q.43 Consider the following alloys and select
the wrong pair
(a) Bronze → Copper and Tin
(b) Monel metal → Nickel and Copper
(c) Duralumin → Aluminium and Copper
(d) German silver → Aluminium and Zinc

Q.44 Which one of the following is/are
thermoplastic resin?
1. Vinyl
2. Cellulose
3. Urea formaldehyde
4. Methyl methacrylate
(a) 1, 2 and 4
(b) 1, 2 and 3 only
(c) 1, 3 and 4 only
(d) All of the above

Q.45 Which one of the following cement will be
most suitable for construction of chimney?
(a) Low heat cement
(b) Quick setting time
(c) High alumina cement
(d) Blast furnace slag cement

Q.46 A highly workable concrete is tested by
Flow table test and result of test shows
average spread in diameter of concrete on

table is 60 cm. What is percentage flow of
concrete on flow table?
(a) 40% (b) 140%
(c) 58% (d) 128%

Q.47 Which of the following factors decreases
the workability of concrete?
1. Roughness of aggregate.
2. Round shape of aggregate.
3. Smaller size of aggregate.
4. Well graded aggregate.
Select the correct answer using the codes
given below:
(a) 1 and 3 only
(b) 2 and 4 only
(c) 1 and 4 only
(d) 2 and 3 only

Q.48 Which of the following is correct increasing
order of binding property of Bouge’s
compound in cement ?
(a) C3A, C4AF, C3S, C2S
(b) C2S, C4AF, C3A, C3S
(c) C4AF, C3A, C2S, C3S
(d) C3S, C2S, C3A, C4AF

Q.49 Consider the following component of
stairs and their definitions, select the
incorrect pair:
(a) Nosing: It is projecting part of tread

beyond face of riser.
(b) Baluster: Vertical member of wood or

metal supporting hand rail.
(c) Newel post: It is moulding provided

under nosing to improve elevation of
step.

(d) Head Room: It is minimum clearance
between tread and overhead structure.

Q.50 Consider the given Purlin roof and identify
the different component and choose the
correct option
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1
2

3 4

1. Ridge beam
2. Rafter
3. Collar beam
4. Purlin
(a) 1  and 2 are correct
(b) 2 and 3 are correct
(c) 3 and 4 are correct
(d) 1 and 4 are correct

Q.51 Which of the following is correct
designation for double shutter door of
opening size 1000 mm × 2100 mm?
(a) 10 DT 21 (b) 9 DS 21
(c) 8 DS 21 (d) 12 DT 21

Q.52 If two equal forces of magnitude P, act at
an angle θ, then the resultant force will be

(a) cos
2 2
P θ

(b) 2 sin
2

P θ

(c) 2 cos
2

P θ
(d) sin

2 2
P θ

Q.53 Moment of inertia of rectangular section
of size b × d about an axis passing through
it’s center of gravity and parallel to
depth is

(a)
3

12
bd

(b)
3

36
bd

(c)
3

12
db

(d)
3

36
db

Q.54 A crane lifts a mass of 100 kg from rest
and it attains an upward velocity of 2 m/s
in 2 seconds gradually. What will be the
tension in supporting cable?
(a) 2300 N (b) 1800 N
(c) 1100 N (d) 1300 N

Q.55 A 10 m long ladder is resting on a smooth
vertical wall with its lower end 6 m from
the wall. What should be coefficient of
friction between the ladder and the floor
for equilibrium?

(a)
1
2 (b)

3
8

(c)
4
3 (d)

3
4

Q.56 A circular disc rolls down an inclined plane.
The rotational kinematic energy is _____
times of it’s linear kinematic energy.

(a)
1
8 (b)

1
2

(c)
1
6 (d)

1
4

Q.57 A fine grained soil having plasticity index
and plastic limit 18% and 22% respectively
can be classified as
(a) MH (b) MI
(c) CH (d) CI

Q.58 A 6 m retaining wall contains pure cohesive
soil as backfill whose undrained shear
strength is 40 kPa and unit weight is
20 kN/m3. What will be passive earth
thrust on wall?
(a) 200 kN/m (b) 40 kN/m
(c) 80 kN/m (d) 840 kN/m

Q.59 The vertical stress increment due to point
load of 600π kN, 3 m below center of
square footing will be ______ kN/m2.
(a) 100 (b) 200
(c) 150 (d) 280
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Q.60 Consider the following ground condition
4 

m

γsat = 20 kN/m
3

γw = 10 kN/m
3

What will be increment in effective stress
at center of above soil layer if a surcharge
of 1 m dry sand of unit weight 18 kN/m3

applied gradually?
(a) 20 kN/m2 (b) 38 kN/m2

(c) 18 kN/m2 (d) Zero

Q.61 Consider the following statement
regarding mineralogy of clay:
1. Kaolinite clay mineral possess least

swelling as building block of kaolinite
bonded together by strong water bond.

2. In octahedral unit, six oxygen atoms
enclose Al, Mg or Fe at center.

(a) Only 1 is correct
(b) Only 2 is correct
(c) Both 1 and 2 are correct
(d) Neither 1 nor 2 are correct

Q.62 Flocculant structure of clay is formed when
1. Net electric force between adjacent soil

particles at time of deposition are
attractive.

2. Clay of this structure having high void
ratio.

3. Platelets have edge to edge contact.
Which of these statements are correct?
(a) 1 and 3 only (b) 2 and 3 only
(c) 1 and 2 only (d) All are correct

Q.63 What is the relative density of a natural
sample of uniformly graded soil in which
total volume of soil grains is twice of total
volume of void?

(a) 44.68% (b) 73.21%
(c) 12.80% (d) 91.08%

Q.64 The plasticity index and percentage of
grains finer than 75 micron of soil sample
are 36 and 18, it’s activity ratio is _____ if
40% are silt.
(a) 0.9 (b) 0.6
(c) 1.5 (d) 3.3

Q.65 Which of the following soil is fine grained
and contains cemented volcanic ash
transported by wind or water?
(a) Loess soil (b) Bentonite soil
(c) Tuff soil (d) Laterite soil

Q.66 Which of the following expression
represent pressure head in soil at section
x-x?

h

H1

z

H
xx

(a) H + H1 + iz (b) H1 + z + iz
(c) H1 + H – iz (d) H1 + z + iz

Q.67 Which of the following factors leads to
show the decrement in permeability of
soil?
1. Presence of organic matter in soil.
2. Higher specific surface area of soil.
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3. Higher viscosity of fluid.
4. Bigger diameter of soil grain.
(a) 1, 2 and 3 (b) 2, 3 and 4
(c) 1, 2 and 4 (d) All of the above

Q.68 Which of the following soil parameter
does not govern it’s optimum moisture
content?
(a) Compactive effort
(b) Plasticity of soil
(c) Compressibility of soil
(d) True specific gravity

Q.69 Consider the following e-p curve for a soil
as shown in figure below:

300 500

0.8

0.6
Void
ratio

Pressure
(kN/m )

2

The coefficient of consolidation is ________
× 10–4 m2/s. If coefficient of permeability
of soil is 5 × 10–6 m/s.
(Take γw = 10 kN/m3)
(a) 5 (b) 6
(c) 2 (d) 9

Q.70 A clay soil specimen when tested in UCS,
gave an unconfined compressive strength
of 200 kPa. A specimen of same clay with
same condition tested for UU triaxial test
under a cell pressure of 100 kN/m2. The
back pressure at failure of soil is
(a) 100 kPa (b) 200  kPa
(c) 300 kPa (d) 400 kPa

Q.71 An excavation is made with vertical face
of 10 m in a clay soil having C = 50 kPa,
γ = 20 kN/m3 and Sn = 0.1. The FOS against
failure of slope is

(a) 3.1 (b) 2.5
(c) 1.8 (d) 5.2

Q.72 A square footing of 2 m × 2 m is
constructed at depth of 2 m in pure clay.
As per Terzaghi, the net ultimate load
carrying capacity of clay will be ______ kN.
[Take undrained shear strength of clay is
50 kPa]
(a) 1482 (b) 1140
(c) 1311 (d) 1226

Q.73 A friction pile of 40 cm diameter and 12 m
long driven in clay having an average
unconfined compressive strength of
100 kN/m2. If adhesion factor of clay is 0.8
then the load carrying capacity of pile will
be
(a) 200π kN (b) 192π kN
(c) 178π kN (d) 196π kN

Q.74 Superposition principle is valid for
1. Linear elastic materials.
2. Structure undergoing small

deformations.
3. Strain energy determination in an

element of a structure.
(a) 1 and 2 only
(b) 1, 2 and 3
(c) 2 and 3 only
(d) 1 and 3 only

Q.75 At which point the stress strain curve of
mild steel, plastic deformation is initiated?
(a) Elastic limit
(b) Proportional limit
(c) Upper yield point
(d) Lower yield point

Q.76 A cube contracts in volume by 0.05% when
acted upon by normal uniform pressure of
2 × 106 N/m2 on all sides. The bulk modulus
of its material is
(a) 400 MPa (b) 40 MPa
(c) 4000 MPa (d) 40000 MPa
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Q.77 Which of the following is an incorrect
relationship?
(a) E = 2G (1 + µ)
(b) E = 3K (1 – 2µ)

(c) =
+

KGE
G K
9

3

(d)
−=
+

K GE
K G

3 2
6 2

Q.78 A plane elastic body is subjected to a
normal compressive stress (σx) in
longitudinal direction for no change in
length in lateral direction, what will be
compressive stress that developed in lateral
direction?

(a) µσx (b) 1 x
µ σ

µ −

(c) 1
xσ

µ − (d) xσ
µ

Q.79 A  copper bar of 30 cm length is fixed at the
ends. One of the ends can yield by 0.05 cm.
If the temperature of the bar is raised by
80°C, then the stress induced in the bar is
(Take α = 20 × 10–6/°C, E = 106 kg/cm2)
(a) 37.67 kg/cm2

(b) 66.67 MPa
(c) 32.67 MPa
(d) 0 MPa

Q.80 An element in the beam is subjected to
following principal stresses, σ1 = 40 MPa,
σ2 = –30 MPa, the diameter of the Mohr’s
circle is
(a) 35 MPa (b) 5 MPa
(c) 70 MPa (d) 10 MPa

Q.81 The point of contraflexure in the beam from
C will be

10 m

10 kN/m

2 m
A B

C

10 kN

(a) 9.6 m (b) 2.4 m
(c) 3.6 m (d) 6.4 m

Q.82 Consider a beam rectangular in cross-
section as shown.

A

M

Neutral plane

1. It is subjected to shear force.
2. Tensile stress is induced at A.
3. Compressive stress is induced at A.
4. Principal stress in element A is along

neutral plane.
Which of the above statement(s) is/are
correct?
(a) 1 and 3 only (b) 2 and 4 only
(c) 1 and 2 only (d) 3 and 4 only

Q.83 For a triangular section of a beam, ratio of
average shear stress to shear stress at
neutral axis is

(a)
3
2 (b)

2
3

(c)
4
3 (d)

3
4

Q.84 A 500 mm long copper rod is subjected to
a torque such that the permissible shear
strain is 0.0005. What will be the diameter
of the rod if angle is twist is 0.05 radian?
(a) 50 mm (b) 5 mm
(c) 100 mm (d) 10 mm

Q.85 For the given simply supported beam

M0 M0

l, E, I

Maximum deflection in the beam is

(a) 8
oM l

EI (b)
2

2
oM l
EI

(c)
2

8
oM l
EI

(d) 8
oM l

EI
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Q.86 A solid circular column of radius r is used
as a compression member to avoid any
tensile stresses in the column eccentricity
of load from the centroidal axes is less
than

(a) 8
r

(b) 2
r

(c) r (d) 4
r

Q.87 The equivalent spring stiffness for the
arrangement shown below is:

10 kN/m

10 kN/m

10 kN/m

10 kN/m

20 kN/m

W

(a) 60 kN/m (b) 40 kN/m

(c) 30 kN/m (d)
20
9  kN/m

Q.88 Maximum strain energy theory is known
as
(a) Von Mises and Henky’s theory
(b) Coulomb, Tresca and Guest’s theory
(c) St Venant’s theory
(d) Beltrami’s theory

Q.89 Density and Poisson’s ratio of steel are
(a) 7.85 kg/m3, 0.25 respectively
(b) 7850 kg/m3, 0.25 respectively
(c) 7850 kg/m3, 0.3 respectively
(d) 785 kg/m3, 0.3 respectively

Q.90 Nominal shear strength of a bolt of grade
4.6 is
(a) 230 MPa (b) 184.75 MPa
(c) 236 MPa (d) 189 MPa

Q.91 Which of the following is/are correct with
reference to welded connection?
1. Fillet weld connection is governed by

shear strength of a particular section.
2. Butt weld connection is governed by

tensile or compressive strength of a
section.

(a) 1 only
(b) 2 only
(c) Both 1 and 2
(d) Neither 1 nor 2

Q.92 The interaction equation for combined
shear and tension as per IS 800:2007 will
be

(a)
   + ≤      

b b

db db

V T
V T

2 2
1.4

(b)
3 3

1b b

db db

V T
V T

   + ≤   
   

(c)
( )
( )

( )
( )

+ ≤b b

db db

V T

V T

2 2

2 2 1

(d)
   + ≤      

b b
db db

V T
V T

2 2
1.8

Q.93 A flat tie 180 ISF 18 is subjected to
condition where stress reversal due to
wind or seismic load is possible what will
be the maximum length of flat as per
IS 800 : 2007?
(a) 0.9 m (b) 1.8 m
(c) 2 m (d) 2.5 m

Q.94 Stress reduction factor in the design of a
compression member as per IS 800 : 2007
is

(a)
( )φ + φ + λ

22 2 2

1

(b)
( )φ + φ − λ

22 2 2

1
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(c)
( )1/22 2

1

φ + φ + λ

(d) ( )1/22 2

1

φ + φ − λ

Q.95 For the given column and its support,
effective length factor as per IS 800 : 2007 is

(a) 0.65 (b) 2
(c) 0.8 (d) 1.2

Q.96 Which of the following is incorrect?
(a) Lacings are preferred in cases of

eccentric loads
(b) Effective length factor of a double

lacing bolted member is 0.7
(c) Effective slenderness ratio of a lacing

member should not exceed 145
(d) None of these

Q.97 A steel column is supported by a steel base
plate which is resting on a concrete footing
of M25 grade. The bearing strength of
concrete in (N/mm2) is
(a) 11.25 (b) 6.25
(c) 25 (d) 3.5

Q.98 Longitudinal stiffener is used to
(a) Prevent web crippling
(b) prevent stress concentration
(c) increase buckling resistance of web

against bending
(d) increase buckling resistance of web

against shear

Q.99 Pitch of a roof truss is 
3

2
 then slope of

the roof truss is
(a) 60° (b) 30°
(c) 15° (d) 45°

Q.100 Cross sections which develop plastic
moment resistance but have inadequate
plastic hinges are classified as:
(a) Plastic sections
(b) Semi-compact section
(c) Compact sections
(d) Slender section

SECTION-B : GENERAL HINDI

Q.101 ^[kfV;k* 'kCn esa dkSu&ls izR;; dk iz;ksx gqvk gS\

(a) ;k (b) fV;k

(c) b;k (d) buesa ls dksbZ ughaA

Q.102 buesa ls dkSu&lk 'kCn ^fctyh* dk vusdkFkhZ 'kCn

gS\

(a) piyk (b) [kx

(c) vapy (d) dud

Q.103 ^iq"dj* 'kCn dk rn~Hko #i gS %

(a) iq#"k (b) iq"i

(c) iq= (d) iks[kj

Q.104 fganh ds miU;kl ^eSyk vk¡py* ds ys[kd gSa&

(a) izsepan

(b) gtkjh izlkn f}osnh

(c) Q.kh'oj ukFk js.kq

(d) fo".kq izHkkdj

Q.105 buesa ls 'kq) oÙkZuh 'kCn gS&

(a) nhfidk (b) iqT;

(c) vf}fr; (d) rRo

Q.106 ^v/kty xxjh Nydr tk,* yksdksfDr dk vFkZ gS&

(a) ifjJe esa 'kfDr gksrh gSA

(b) Lo;a ds ?kj esa fucZy Hkh cyoku gksrk gSA
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(c) lcdk vyx erA

(d) v;ksX; O;fDr gh vf/kd brjkrk gSA

Q.107 buesa ls dkSu&lk fHkUukFkZd 'kCn&;qXe v'kq) gS\

(a) va'k&val (b) vU;&vUu

(c) pje&peZ (d) fu/ku&/ku

Q.108 ^cPpksa us [kkuk [kk;k* okD; esa fdl dky dk cks/k

gS\

(a) orZeku dky (b) lafnX/k Hkwrdky

(c) lkekU; Hkwrdky (d) Hkfo";r dky

Q.109 ^tsB* 'kCn dk L=hfyax :i gS &

(a) tsBh (b) tsBkuh

(c) tsBjkuh (d) buesa ls dksbZ ugha

Q.110 ^'kk;n vkt o"kkZ gks*] ;g fdl izdkj dk okD; gS\

(a) vkKkokpd (b) lansgokpd

(c) ladsrokpd (d) fo/kkuokpd

Q.111 os loZuke ftUgsa cksyus okyk dÙkkZ Lo;a vius fy,

iz;qDr djrk gS] dgykrs gSa &

(a) lEcU/kokpd loZuke

(b) fu'p;okpd loZuke

(c) futokpd loZuke

(d) iz'uokpd loZuke

Q.112 fuEufyf[kr okD;ksa esa dkSu&lk okD; ltkrh;

fØ;k dk mnkgj.k gS\

(a) Hkkuq i<+rk gSA

(b) jes'k i<+dj lks x;kA

(c) jk/kk eksgu ls i= fy[kokrh gSA

(d) Hkkjr us yM+kbZ yM+hA

Q.113 buesa ls dkSu&lk 'kCn&;qXe fyax&ifjorZu ds vuqlkj

'kq) ugha gS\

(a) dqEgkj&dqEgkfju

(b) eqa'kh&eqaf'k;kbu

(c) nkrk&nk=h

(d) cqf)eku&cqf)ekuh

Q.114 fuEufyf[kr esa ls fdl dkjd dk foHkfDr fpg~u

^ds fy,* gksrk gS\

(a) dj.k dkjd (b) lEcU/k dkjd

(c) lEiznku dkjd (d) buesa ls dksbZ ughaA

Q.115 buesa ls ^yksi fpg~u* D;k gS\

(a) ¾ (b) !

(c) ( (d) -----

Q.116 buesa ls dkSu&lk 'kCn&;qXe opu ds vuqlkj

v'kq) gS\

(a) 'kke&'kkesa (b) Jksrk&Jksrsa

(c) o/kq&o/kq,¡ (d) laLFkk&laLFkk,¡

Q.117 ^^pkj lsj nw/k** fdl izdkj dk fo'ks"k.k gS\

(a) xq.kokpd fo'ks"k.k

(b) ifjek.kokpd fo'ks"k.k

(c) lkoZukfed fo'ks"k.k

(d) bueas ls dksbZ ughaA

Q.118 ^vDy dh jksVh [kkuk* eqgkojs dk vFkZ gS&

(a) vR;f?kd [kkuk

(b) de [kkuk

(c) cqf)thoh gksuk

(d) fnekx dk de bLrseky djuk

Q.119 buesa ls dkSu&lk 'kCn  cgqozhfg lekl dk mnkgj.k

ugha gS\

(a) tyt (b) n'kkuu

(c) pØ/kj (d) nksigj

Q.120 ^ladYi* 'kCn eas fuEufyf[kr milxZ gSa&

(a) le~ (b) lad~

(c) la (d) buesa ls dksbZ ughaA

Q.121 ^izkphu* 'kCn dk foijhrkFkZd 'kCn gksxk&

(a) vokZphu (b) u;k

(c) vk/kqfud (d) iwokZphu

Q.122 buesa ls dkSu&lk 'kCn&;qXe leksPpkfjr fHkUukFkZd

'kCn ugha gS\
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(a) vH;k'k&vH;kl (b) viHkksx&miHkksx

(c) v.kq&n.kq (d) blesa ls dksbZ ughaA

Q.123 fuEufyf[kr esa ls 'kq) okD; dkSu&lk gS\

(a) rqeus eqLdqjk fn;kA

(b) vius yM+ds usd cukvksA

(c) mudh n`f"V fp= ij xM+h gSA

(d) r`"kk Øks/k esa Hkjdj cksyhA

Q.124 ^mtyk* 'kCn dk rRle :i fuEufyf[kr gS&

(a) mtkyk (b) mtwy

(c) vkyksd (d) mTtoy

Q.125 fuEufyf[kr esa ls dkSu&lk 'kCn ^xks/kwe* dk rn~Hko

:i gS\

(a) xk; (b) fx)

(c) xsgw¡ (d) xksn



Full Syllabus Test : Civil Engineering Paper-I + Hindi

Test Centres: Delhi, Hyderabad, Bhopal, Jaipur, Lucknow, Bhubaneswar, Pune, Kolkata, Patna

DETAILED
SOLUTIONS

UPPSC-AE  : 2021
ASSISTANT ENGINEER

CIVIL
ENGINEERING Test 1

1. (c)
2. (c)
3. (c)
4. (c)
5. (d)
6. (c)
7. (a)
8. (b)
9. (d)
10. (d)
11. (d)
12. (c)
13. (c)
14. (c)
15. (c)
16. (a)
17. (b)
18. (b)
19. (c)
20. (c)
21. (c)
22. (b)
23. (a)
24. (b)
25. (c)

51. (a)
52. (c)
53. (c)
54. (c)
55. (b)
56. (b)
57. (d)
58. (d)
59. (a)
60. (c)
61. (d)
62. (a)
63. (b)
64. (d)
65. (c)
66. (b)
67. (a)
68. (d)
69. (d)
70. (b)
71. (b)
72. (a)
73. (b)
74. (a)
75. (c)

76. (c)
77. (c)
78. (a)
79. (d)
80. (c)
81. (b)
82. (d)
83. (d)
84. (d)
85. (c)
86. (d)
87. (c)
88. (d)
89. (c)
90. (a)
91. (c)
92. (c)
93. (b)
94. (d)
95. (b)
96. (d)
97. (a)
98. (c)
99. (a)
100. (c)

26. (b)
27. (c)
28. (c)
29. (c)
30. (c)
31. (c)
32. (a)
33. (d)
34. (c)
35. (a)
36. (d)
37. (c)
38. (d)
39. (c)
40. (b)
41. (b)
42. (a)
43. (d)
44. (a)
45. (c)
46. (b)
47. (a)
48. (c)
49. (c)
50. (a)

101. (c)
102. (a)
103. (d)
104. (c)
105. (a)
106. (d)
107. (d)
108. (c)
109. (b)
110. (c)
111. (c)
112. (d)
113. (d)
114. (c)
115. (d)
116. (b)
117. (b)
118. (c)
119. (d)
120. (a)
121. (a)
122. (c)
123. (c)
124. (d)
125. (c)

ANSWER KEY



© Copyright: wwwwwwwwwwwwwww.madeeasy.madeeasy.madeeasy.madeeasy.madeeasy.in.in.in.in.in

18 | UPPSC-AE : 2021

DETAILED EXPLANATIONS

1. (c)

MFBC
= − × = − = −

22 2 2 0.67 kNm
12 3

Now, slope deflection equation at B:

MBC =
δ + θ + θ −  BCF B C

EIM
L L

2 32

MBC = ( )− + θ + θ −20.67 2 0
2 B C
EI

MBC = – 0.67 + 2EIθB + EIθC

2. (c)
For the member BC, P.O.C = 2 due to fixation of supports at both ends.
For the member BA, P.O.C = 1 due to carry over moment concept.

3. (c)

A

A

H
α

V
α

V

H

Normal thrust at section A-A = Hcosα + Vsinα

4. (c)
This arch will act as a theoretical arch or linear arch in which bending moment and radial shear
both are zero along the entire arch.

5. (d)
• In 1st structure, rigid body rotation of inner triangle.
• In 2nd structure, there is no inclined member to resist shear force in one of the part of given

truss.
• In 3rd structure, rigid body translation of whole structure.

6. (c)
Flexibility matrix is inverse of stiffness matrix.

[F] = [ ]
1
S

[F] =
 
 
 

36 91
9 4EI
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7. (a)
Distribution factor:

BA

BC

3 EI/6

3 EI/4

2/5

3/5
5EI/4B

Stiffness Total stiffness D.F.

FEM’s: MFBA
=  0, MFAB

 = 0

MFBC
=

− ×
= −

215 4 20kNm
12

MFCB
= + 20 kN-m

Members:

D.F.:

FEM’s:

Release and Co:

Net FEM’s

Release

Final end moments

AB

1

0

0

0

0

0

BA

2/5

0

0

0

+12

+12

Joints:

BC

3/5

–20

–10

– 30

+18

–12

CB

1

20

–20

0

0

A B C

8. (b)
Kani’s method is displacement method of analysis.

9. (d)

L
4

L
2

L
4

I 2I

P P

A B

PP

(+)

PL/4 PL/4

O Q

(–)

M0 M0

Free BMD

End BMD

I



© Copyright: wwwwwwwwwwwwwww.madeeasy.madeeasy.madeeasy.madeeasy.madeeasy.in.in.in.in.in

20 | UPPSC-AE : 2021

( )+1Area of BMD ve area
EI =

( )−2Area of BMD ve area
EI

× × × ×
+

1 2
2 4 4 4 2

2

L PL PL L

EI EI =
×

+
2

4 2
2

o o
L LM M

EI EI

+
2 2

16 16
PL PL

= +0 0
2 4

M L M L

2

8
PL

= 03
4

M L

M0 = 6
PL

10. (d)

R′ = 2

R′ = 1

Ds = 3C – R′
= 3(9) – (1 + 2)
= 27 – 3 = 24

16. (a)
In CPM, direct cost increases with decrease in time, whereas indirect cost increases with increase
in time.

18. (b)
Straight line method is used for all the assets which do not face obsolensce during its utility
period.

21. (c)
Flexural comes under limit state of collapse.

22. (b)
Permissible bearing stress,
As per LSM 0.45 fc = 0.45 × 25 = 11.25 N/mm2

As per WSM 0.25 fck = 0.25 × 25 = 6.25 N/mm2
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24. (b)

Punching shear, τp =
( )( )

( ) ( )[ ]
− + +

+ + +2
u vP w a d b d

a d d b d d
⇒ a = b = 600 mm {for square column}

⇒ wu = = =uP
A

22500 100 kN/m
25

⇒ d = 900 mm

τp =
( )

( )[ ]
− + ×

+ ×

2
3 22500 100 0.6 0.9 10 N/mm

4 600 900 900
τp = 0.42 N/mm2

25. (c)
As per IS 3370,
Minimum reinforcement when size is less than 15 m.
• 0.24% of surface zone in case of deformed bars.
• 0.4% in case of plane bars.

28. (c)

700

xc

400

We know that for WSM,

cx
d =

σ
σ + σ

cbc

cbc st

m
m ...(i)

Also, m = σcbc

280
3

⇒ mσcbc =
280

3

Put mσcbc =
280

3  in eq. (i)

cx
d =

σ +

280
3

280
3st

cx
d = 0.289

xc = 0.289 × 700 = 202.3 mm

29. (c)

4 m

A

B

0.5 m

Lx
Ly
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Bending about an axis is prevented by beam perpendicular to that axis, so,
Lx = 4.0 – 0.7 = 3.3 m

emin= 
 +



lateral dimension
500 30
20

xL

emin =
 +



3300 600
500 30

20
 = 





26.6
max.

20

emin = 26.6 mm

30. (c)
Refer IS 1343 : 2012.

32. (a)

bf = + +w
L Lb1 2
2 2

bf = + + =
1.5 1.80.3 1.95 m
2 2

bf = 1950 mm

33. (d)

e = 0
 III

Balanced
eccentricity

line
I

e e > bal

II
e e > bal

Minimum
eccentricity line

Zone I :  Tension controlled region.
Zone II :  Compression controlled region.
Zone III :  Pure compression region.

35. (a)
Loss due to shrinkage in post tensioned member is,

pL = ( )

−× ×
+

sE
T

42 10
log 2

pL = ( )

−× × ×
+

4 52 10 2.1 10
log 8 2

pL = 42 N/mm2
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37. (c)
• Exogenous trees increases bulk by growing outwards but fibrous mass is seen in longitudinal

section of endogenous tree.
• The wood sometimes gets discoloured when it comes into contact with water, known as

water stain and this defect is usually found in converted timber.

38. (d)
Aluminium paint resist heat and also possess electric resistance.
It is widely used for painting gas tank, hot water pipes, marine piers, oil storage tank, radiator
etc.

39. (c)
A solution of barium hydroxide Ba(OH)2 act as a preservative, when decay of stone is due to
calcium sulphate.

Ba(OH)2 + CaSO4 → BaSO4 + Ca(OH)2
Ca(OH)2 absorbs CO2 from atmosphere and forms CaCO3 which adds to the strength of stone.

40. (b)
The excess lump of lime converted into quick lime during burning and this quick lime slakes and
expands in presence of moisture, such action results into splitting of bricks into pieces.

41. (b)
Bulking of sand occurs in fine sand which results into affect volumetric proportioning of sand to
a large extent but can be eliminated by making sand fully saturated.

43. (d)
German silver also known as nickel silver. It is brass to which nickel is added.
i.e. Copper (50 – 80%), zinc (10 – 30%), and nickel (20 – 30%).

44. (a)
Urea formaldehyde is thermosetting resin.

45. (c)
High alumina cement contains 32% of bauxite or alumina content, which makes it highly resistive
against temperature.

46. (b)

% flow =
Average spread in diameter (cm)-25

100
25

×

=
60 25 100

25
− ×  = 140%

47. (a)
High roughness and small size of aggregate signifies the more surface area to get lubricated by
cement paste which results in decrement in workability.
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49. (c)
• Moulding provided under nosing to improve elevation of step is known as Scotia.
• Newel post is vertical member placed at ends of flight to connect ends of string and hand rail.

50. (a)
3 – Purlin
4 – Collar beam

51. (a)
D = Door
T = Double shutter
S = Single shutter

10 DT 21 means door opening denotes width of opening equal to 10 modules i.e. 10 × 100 = 1000
mm and height of opening equal to 21 modules i.e. 21 × 100 = 2100 mm.

52. (c)

R = 2 2 2 cosP Q PQ+ + θ

R = ( )( )2 2 2 cosP P P P+ + θ

R = 2 22 2 cosP P+ θ

R = 2 2 2 2 22 sin cos cos sin
2 2 2 2

P θ θ θ θ + + −  

R = 2 cos
2

P θ

53. (c)

MOI about parallel to depth =
3

12
db

MOI about parallel to width =
3

12
bd

54. (c)
m = 100 kg

a = 22 1m/s
2

v
t

= = 1 m/s2

m = 100 kg

T

Fnet = T – W
Where, T = ma + mg

T = m(1 + 10)
T = 100 × (1 + 10)
T = 1100 N
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55. (b)

A B

C

WS

R

µsθ

10
 m

6 m

From ∆ABC
BC2 = AC2 – AB2 = 102 – 62

i.e., BC = 8 m
ΣV = 0 ∴ S = W

ΣMC = 0
Taking moment about C,

( ) ( )× + ×R S0 6 = ( )× + µW S6 8
2

6S = 3W + 8µS
6S – 3S = 8 µS

µ =
3
8  = 0.375

56. (b)

Linear  kinematic energy, LKE = 21
2

mV

= ( )ωm R 21
2

= ωm R2 21
2

Rotational kinematic energy, RKE =
 ω = ω  

RI m
2

2 21 1
2 2 2

= ωm R2 21
4

RKE = ( )1
2

LKE
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57. (d)
(Ip)Soil = wL – wp

18 = wL – 22
wL = 40

(Ip)A line = 0.73(wL – 20) = 0.73(40 – 20) = 14.6
∴ (Ip)soil > (Ip)A line
and (WL)soil = 40% > 35%

< 50%
∴ Soil can be classified as CI.

58. (d)

6 
m

C = 40 kPa
 = 0
 = 20 kN/m
φ
γ 3

A

B

=pc k 22 80 kN/m

+ γ =p pc k Hk 22 200 kN/m= = σ +p p Z pp k c k2

Passive earth pressure diagram

kp = 1 (for cohesive soil)

(Pp)A = 2 2 40 1 80 kPapc k = × × =

(Pp)B = ( )( )2 80 20 6 1 200 kPap pc k Hk+ γ = + =

Passive earth thrust on wall = Area under passive earth pressure diagram

= ( )( )+1 80 200 6
2  = 840 kN/m

59. (a)

σz =
  × π   +    

Q
zr

z

5/2

2 2
3 1

2
1

r = 0 m, z = 3 m

σz =
( )

5/2

2
3 1 600

2 1 0 3

π  × π +   = ( )2
3 600

2 3

π×
π

σz = 23 600 100kN/m
2 9

π× =
π
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60. (c)

4 mx x

2 m

q = 18 × 1 = 18 kN/m2

γsat = 20 kN/m3

γw = 10 kN/m3

If surcharge applied suddenly
σx-x = γsat(2) + q

u = γw(2) + q
σ′x-x = γ′(2)

= 10(2) = 20 kN/m2

If surcharge applied gradually
σx-x = γsat(2) + q

u = γw(2)
σ′x-x = γ′(2) + q

= 10(2) + 18 = 38 kN/m2

Effective stress increased by 18 kN/m2 if surcharge applied gradually.

61. (d)
• Kaolinite clay mineral possess least swelling as building blocks of kaolinite bonded together

by strong hydrogen bond.
• In octahedral unit, six hydroxyl atoms encloses Al, Mg or Fe at center.

62. (a)
Clay of this structure having bigger size of void but disperse structure has volume of voids.

63. (b)

e =
v

s

V
V

e = =v
v

V
V

0.5
2

ID =
max

max min

e e
e e

−
− max

min

For uniformly graded soil
0.91
0.35

e
e


 =
 =

∴ ID =
0.91 0.5
0.91 0.35

−
−  = 0.7321 i.e. 73.21%
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64. (d)
Percentage finer than 75µ = 18%

Out of this 18% fine grained soil, 40% is silt, so actual clay fraction in given soil sample is
= 18 × (0.6) = 10.8

At =
36 3.3

10.8
Ip
C

= =

67. (a)
• Entrapped air, presence of foreign material, viscosity of fluid, entrapped gases inversely

proportional to permeability of soil.
• Fine grained soil i.e. higher specific surface area of soil, possess lower permeability.

68. (d)
• Fine grained soil possess higher compressibility and higher plasticity results into higher amount

of OMC and less amount of maximum dry density.
• Increment in compactive effort decreases the OMC and increases maximum dry density.

69. (d)

mv = +
va
e01

mv =
01

e

e

∆ 
 ∆σ 

+

mv =
0.8 0.6

500 300
1 0.8

− 
 − 

+

mv = 3 25 10 m /kN
9

−×

Cv =
v w

K
m γ

Cv =
6

3

5 10
5 10 10
9

−

−

×

× ×

Cv = 0.9 × 10–3

Cv = 9 × 10–4 m2/s

70. (b)
UCS test φ = 0, σ3 = 0
∴ σ1 = 2c

200 = 2c
∴ c = 100  kPa
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UU test (φ = 0)
σ1 = σ3 + 2c
σ1 = 100 + 2(100)
σ1 = 300 kPa

∴ σd = σ1 – σ3 = 300 – 100 = 200 kPa

71. (b)

Sn =
c

C
Hγ

0.1 =
50

20 cH×

Hc =
50

20 0.1×
Hc = 25 m

Now, FOS = cH
H = 

25
10  = 2.5

72. (a)
Qnu = (1.3 × 5.7 × Nc) Af

= 1.3 × 5.7 × 50 × (2)2

= 1482 kN

73. (b)
Qup = c DLα π

= 1
2

D Lσα × π × ×

=
1000.8 0.4 12
2

× × π × ×  = 192π kN

74. (a)
Superposition is not valid for
1. Deep beam.
2. Strain energies.
3. Non-circular members subjected to torsion.

76. (c)

Bulk modulus, K = v

v

σ
∈  = 

6 22 10 N/m
0.05
100

×

= 4 × 109 N/m2

= 4 × 103 N/mm2

= 4000 MPa
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78. (a)

σy

σx σx

σy

y

x

For body subjected to stress in 2-D.

∈y = 0 = ( )y
xE E

σ µ− − −σ

y
E

σ
= xE

µ σ

σy = µσx

79. (d)

0.05 cm

Compatibility condition,

0.05l Tα∆ − =
l

E
σ ×

l = 30 cm, ∆T = 80°C,
α = 20 × 10–6/°C
Ec = 106 kg/cm2

30 × 20 × 10–6 × 80 – 0.05 = 6
30

10
σ×

6
30

10
σ×

= – 2 × 10–3

There is not enough change in length to induce stress in the bar.
i.e. lα∆T < 0.05 cm
⇒ Stress induced = 0

80. (c)
Radius of Mohr’s circle, R = τmax

= 1 2
2

σ − σ
 = 

( )40 30
2

− −

R =
70 MPa
2

Diameter = 2 × R
= 70 MPa
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81. (b)
ΣFy = 0

⇒ RA + RB = 110 ...(i)

10 m

10 kN/m

2 m
A B

C

10 kN

RA RB

ΣMB (CW) = 0 ...(ii)
RA × 10 – 10 × 10 × 5 + 10 × 2 = 0

⇒ RA = 48 kN
RB = 110 – 48 = 62 kN from eq. (i)

POC is the point BM changes sign i.e., where BM is zero.
Let in the span AB, at a distance x from A where

BMxx = 48 10 0
2
xx x− × × =

⇒ 48x = 5x2

5x2 – 48x = 0
x(5x – 48) = 0

x = 0, x = 
48 9.6m
5

=

POC from C = 12 – 9.6 = 2.4 m

82. (d)

BMD

SFD
No shear force

A

M

Neutral plane

M

Above NA = Compressive
Below NA = TensionRσx σx

Since there is no shear force in the beam σx = σ1 is principal stress and it is along neutral plane.

83. (d)

τmax

τNA
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τmax = τavg
3
2

τNA = τavg
4
3

τ

τ
avg

NA
=

3
4

84. (d)
γ = 0.0005

T
J =

θ τ=G
l R

R
l

θ
= 0.0005

G
τ =

R
l

θ
= 0.0005

R =
0.0005 500

0.05
×

R = 5 mm
Diameter = 2R = 2 × 5 = 10 mm

85. (c)

L/2 L/2

2  – R δ

δ arc of circle

In a circle

(2R – δ)δ = 2 2
L L×

2R >> δ

M0M0

BMD for the beam

(2R)δ =
2

4
L

δ =
2

8
L
R

We know that y
σ

= oME
R I

=
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1
R = oM

EI

δ = × =o oM M LL
EI EI

22

8 8

86. (d)
To avoid any tensile stresses in the column.

e ≤ 8
D

e ≤
( )2

8
r

e ≤ 4
r

87. (c)

k3

W

k2k1

1

1
k =

1 1 2
10 10 10

+ =

⇒ k1 = 5 kN/m

Similarly
3

1
k =

1 1 2
10 10 10

+ =

⇒ k3 = 5 kN/m
Now, k1, k2, k3 are parallel,

keq = k1 + k2 + k3
= 5 + 20 + 5 = 30 kN/m

89. (c)
As per IS 800 : 2007, ρsteel = 7850 kg/m3

µ = 0.3

90. (a)

Nominal shear strength = 3
ubf

(fub = 400 MPa, for 4.6 grade bolt)

=
400

3  = 230.94 MPa � 230 MPa
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93. (b)
Due to stress reversal occurring because of wind or seismic load,

Slenderness ratio ≤ 350

min

le
r ≤ 350

For a flat plate, rmin =
I
A  = 

3

12
bt

bt
 = 12

t

le = 350
12
t×

≤
18350
12

×

le ≤ 1.818 m � 1.8 m

97. (a)
Bearing strength of concrete = 0.45 fck

= 0.45 × 25
= 11.25 MPa

99. (a)
Slope of truss = 2 × pitch of truss

tan θ =
32 3

2
× =

θ = 60°

101. (c)
b;k izR;;& [kfV;k] fMfc;k] fcfV;k] bR;kfnA

102. (a)
piyk& fctyh] y{eh] papy L=hA

103. (d)
^iks[kj* 'kCn dh mRifÙk ^iq"dj* 'kCn ls gqbZ gSA

104. (c)
Q.kh'oj ukFk js.kq ^eSyk vk¡py* miU;kl ds jpf;rk FksA

105. (a)

v'kq) 'kCnv'kq) 'kCnv'kq) 'kCnv'kq) 'kCnv'kq) 'kCn 'kq) 'kCn'kq) 'kCn'kq) 'kCn'kq) 'kCn'kq) 'kCn

iqT; % iwT;

vf}fr; % vf}rh;

rRo % rÙo
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107. (d)
va'k & Hkkx( val & dU/kk

vU; & nwljk( vUu & vukt

pje & vafre( peZ & [kky

111. (c)
os loZuke ftUgsa cksyus okyk dÙkkZ Lo;a vius fy, iz;qDr djrk gS] mUgsa futokpd loZuke dgrs gSaA

vki] viuk] Lo;a] [kqn] vkfn futokpd loZuke gSaA

112. (d)
os fØ;k,¡ tgk¡ deZ rFkk fØ;k nksuksa ,d gh /kkrq ls cudj lkFk iz;qDr gksrh gS] ltkrh; fØ;k,¡ dgykrh gSaA tSls&

Hkkjr us yM+kbZ yM+hA

113. (d)
^cqf)eku&cqf)erh* 'kq) 'kCn&;qXe gSA

114. (c)
okD; esa dÙkkZ ftls dqN nsrk gS vFkok ftlds fy, fØ;k djrk gS] mls lEiznku dkjd dgrs gSaA lEiznku dkjd dk

foHkfDr fpg~u ̂ds fy,* gS fdUrq tc fØ;k f}dehZ gks rFkk nsus ds vFkZ esa iz;qDr gks ogk¡ ̂dks* foHkfDr Hkh iz;qDr gksrh gSA

tSls& vukfedk us fiz;adk dks iqLrd nhA

115. (d)
rqY;rk lwpd@lerk lwpd → ¾

foLe; lwpd → !

v)Z fojke → (

yksi fpg~u → -----

116. (b)
,dopu 'kCnksa ds vkxs yksx] tu] oxZ] x.k] o`Un vkfn 'kCn yxkdj cgqopu cukrs gSa]

tSls& nfyr&nfyroxZ] HkDr&HkDrtu] Jksrk&Jksrkx.k] rqe&rqeyksx] cky&ckyo`Un] bR;kfnA

117. (b)
tks 'kCn fdlh oLrq ds ifjek.k dk cks/k djkrk gS mls ifjek.kokpd fo'ks"k.k dgrs gSaA tSls& pkj lsj nw/k] ik¡p fdyks

vkVk] bR;kfnA

118. (c)
vDy dh jksVh [kkuk ¼cqf++)thoh gksuk½&mnkgj.k% odhy vkSj i=dkj nksuksa vDy dh jksVh [kkrs gSaA

119. (d)
cgqozhfg lekl esa dksbZ Hkh 'kCn iz/kku ugha gksrkA blesa nksuksa 'kCn feykdj ,d u;k vFkZ izdV djrs gSaA

tSls & n'kkuu ¼n'k gSa vkuu ftlds½

& pØ/kj ¼pØ dks /kkj.k djrk gS tks½

& tyt ¼ty esa mRiUu gksrk gS tks½] bR;kfnA
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122. (c)
val& dU/kk % va'k& Hkkx

viHkksx& cqjk O;ogkj % miHkksx& vkLoknu

vH;k'k& fudV % vH;kl& ckjEckj iz;Ru

123. (c)
'k q) okD;'k q) okD;'k q) okD;'k q) okD;'k q) okD;

• rqe eqLdqjk fn;sA

• vius yM+dkssa dks usd cukvksA

• r`"kk Øks/k ls Hkjdj cksyhA

124. (d)
^mTtoy* 'kCn ^mtyk* dk rRle :i gSA

125. (c)
^xsgw¡* 'kCn ^xks/kwe* dk rn~Hko :i gSA


