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SECTION-A : TECHNICAL

Q.1

Q.2

Q.3

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

2kN/m

B

I C

2m
2m
I
2] [3m

A

D

(a) My = 0.67 + EI6, + 2EI0,

(b) My = - 1+ 2EI8, + EIB,.

(c) My = - 0.67 + 2EI6, + EIf,.

(d) My = 0.67 + 2EI6,, + EIB-

Number of point of contraflexure in the
given structure is

10 kN
I

;B A 4 I C

10 kN > om om I
4m

al_
(@)1 (b) 2
(@3 (d) 4

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 o 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

Q4

Q.5

Q.6

(a) Vsino - Hcoso
(b) Vcosa. - Hsino
(c) Vsino + Hcosa
(d) Vcosa + Hsino

A symmetrical parabolic arch of span L
and rise & 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.

(@) 1, 2 and 3 only

(b) 2 and 3 only

(c) 1 and 4 only

(d)3 and 4 only

Which of the following trusses is/are
unstable?

(@) 1 and 2 only (b) 2 and 3 only
(c)land 3 only (d) 1,2 and 3

4 -9
For a stiffness matrix [§] _H ,
63| -9 36

what is its flexibility matrix?
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@ [F]=Z—§:396 ﬂ
(b) [P]=$:ﬁg ﬂ
© [p]:é:? ﬂ
.

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

15 kN/m
A B~~~

6 m _A_ 4 m A

Moment at B is
(a) 12 kN-m
(c) 16 kN-m

(b) 14 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 ?

Ai@l @ | o

IB
L L L
R
P B
@ 5 0
P LB
© = @ =

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
| ¢ B
A ! Xl T

Internal hinge

(a) 1.0[

1.0
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Q.13

Q.14

Q.15

Q.16

Q.17

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?

(@) 1 and 2 only

(b) 2 and 3 only

(c) 1 and 3 only

(d)1, 2 and 3

Which are the unknowns to be determined
in the flexibility method?

(a) Displacements

(b) Bending moments
(c) Forces

(d) Internal work done

The artificial activity which indicates that
an activity following it, cannot be started
unless the preceding activity is completed,
is known as
(a) Event

(c) Dummy

(b) Free float
(d) Constant

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)1,2and 3

A revised estimate is prepared if the
sanctioned estimate exceeds

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

(a) 4%
(c) 6%

(b) 5%
(d) 8%

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

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

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

Limit state of serviceability does not
include

(a) Deflection

(b) Cracking

(c) Flexure

(d) Vibration

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/mm? and 10 N/mm?

(b) 11.25 N/mm? and 6.25 N/mm?

(c) 6.25 N/mm? and 11.25 N/mm?

(d)10 N/mm? and 18.75 N/ mm?

As per limit state method, correct
representation of stress-strain curve of
steel or concrete in a structure is
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Q.24

Q.25

Stress

0.002 0.0035 Strain
Concrete

For ductile failure

Mild steel

Strain

Stress

0.67 £,
<)

0.002 0.0035 Strain
Concrete

Mild steel Strain

A rectangular isolated footing of a square
column of side 600 mm carrying axial
factored load of 2500 kN, have area 25 m?2.
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/mm?

(b) 0.42 N/mm?

(c) 0.56 N/mm?

(d)0.25 N/mm?

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

Q.26

Q.27

Q.28

Q.29

(a) 0.4% of surface zone

(b) 0.64% of surface zone

(c) 0.24% of surface zone

(d)0.35% of surface zone

Which of the following statement is

incorrect about secondary compression

failure?
(a) strain in steel is more than
0.87
00024y

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

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

a éA (+ve) provide along shorter span
g st p g P

3
(b) ZASt (+ve) provided in both direction
3 L -
(©) gAst (+ve) provided in both direction

3 .
(d)ZASt (+ve) provided along longer
span

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 o, = 230 N/mm?)

(a) 1894 mm  (b) 336 mm

() 2023 mm  (d) 280 mm

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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Q.30

Q.31

the minimum eccentricity of column in
x-direction is:

] B |
T
| |
4m
Elevation
'y
! Beam B
N I N g
i Beam A
:y
Plan
(a) 20 mm (b) 27 mm
(c) 26.6 mm (d) 224 mm

Maximum upward deflection allowed in
prestressed concrete beam is
Span

(@) 50

a
(b) Maximum of 3%0 or 20 mm

Span

() 7300

(d) Maximum of or 20 mm

pa
250
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

— by, —]

<—L1—> <—L2—>

Q.33

Q.34

b,
Assume:
[L,=15m,L,=18m,b, =300 mm]
(a) 1950 mm (b) 2100 mm
(c) 1800 mm  (d) 1125 mm

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?
P, Zone III
fa bD
Zone Il
Zone 1
Mu
£ bD?

(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

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

Q.36

Q.37

Loss due to shrinkage in a post tensioned
member when initial loading is done after
8 days of concrete casting is
N/mm? (Take E_ = 2.1 x 10°)
(a) 2 N/mm? (b) 63 N/mm?
(c) 46 N/mm? (d) 70 N/mm?

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

Codes:
A B C D
@ 2 1 4 3
by 1. 3 2 4
0 4 2 3 1
(d 3 4 1 2
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.

Q.38

Q.39

Q.40

Q.41

Q.42

(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.

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

Solution baryta is used for

(a) Prevention of timber

(b) Prevention of brick masonry

(c) Prevention of stones

(d) Prevention of bituminous surface

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

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.

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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Q.43

Q.44

Q.45

Q.46

List-1I

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
@ 2 1 3 4
by 4 2 3 1
© 4 3 2 1
d 3 1 2 4

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

Which one of the following is/are
thermoplastic resin?

1. Vinyl

2. Cellulose

3. Urea formaldehyde

4. Methyl methacrylate

a)l,2and 4

b) 1, 2 and 3 only

c) 1,3 and 4 only

d) All of the above

o~~~ o~

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

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

Q.47

Q.48

Q.49

Q.50

table is 60 cm. What is percentage flow of
concrete on flow table?

(a) 40% (b) 140%

(c) 58% (d) 128%

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

Which of the following is correct increasing
order of binding property of Bouge’s
compound in cement ?

(a) G,A, C,AF, CS, CS

(b) C,S, C,AF, CA, CS

(c) C,AF, CA, CS, CS

(d)CsS, CS, CA, C,AF

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.

Consider the given Purlin roof and identify
the different component and choose the
correct option
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Q.51

Q.52

Q.53

1. Ridge beam

2. Rafter

3. Collar beam

4. Purlin

(@)1 and 2 are correct
(b) 2 and 3 are correct
(c) 3 and 4 are correct
(d)1 and 4 are correct

Which of the following is correct
designation for double shutter door of
opening size 1000 mm x 2100 mm?

(a) 10 DT 21 (b) 9 DS 21

(c) 8DS 21 (d) 12DT 21

If two equal forces of magnitude P, act at
an angle 6, then the resultant force will be

P 0 0
Z cos— 2Psin—
(a) 2Cos2 (b) sm2
() 2Pcosg (d) —Izjsing

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

bd> bd>
= b) —
(a) o (b) 36
a3 b3
= d) =—
(c) o (d) %6

Q.54

Q.55

Q.56

Q.57

Q.58

Q.59

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

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?

(@) (b)

W[k N
B~ o] w

(©) (d)

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

(@) (b)

(©) (d)

N | = |
= N

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

A 6 mretaining wall contains pure cohesive
soil as backfill whose undrained shear
strength is 40 kPa and unit weight is
20 kN/m?3. What will be passive earth
thrust on wall?
(a) 200 kKN/m
(c) 80 kN/m

(b) 40 kN/m
(d) 840 kN/m

The vertical stress increment due to point
load of 600 kN, 3 m below center of

square footing will be kN/m?.
(a) 100 (b) 200
(c) 150 (d) 280
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Q.60

Q.61

Q.62

Q.63

Consider the following ground condition

x ) 5] ) S S

e} QO L9 QL9 Q QL O AN IS
S oo SRS SN ASIENY SRS

Nl S S Nl S

A- VAU QU VU S SIS IR Q

Q S Q ) S

O 9O Y N e, e e e g 9O
S a g S 3 ASIRSY

< < N

< A=IER S TN = 3 [

2 Yoar = 20 KN/m™ 3 %,

E D00 b Q9
Q S) QQ

<H Q 3 ) Q

SEEESEESNRN = / 19 99

) Yo =10kN/m 3 =y

A QW 9 » QL
NS o S S <

N ~ ~ N N

SIS SRS ST S I U S SRR TR S U S SRS )

<[ < < N <S

S LV A S ST LS LV Q9
S oo RN LIRS SRS ASIRNY

S S N S S

S ASIRA SIS ASEEANS TN ASIRASERRN1 O ASEEASY

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/m?
applied gradually?

(a) 20kN/m?  (b) 38 kN/m?

(c) 1I8kN/m? (d) Zero

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

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?

(@) 1 and 3 only (b) 2 and 3 only

(c) 1 and 2 only (d) All are correct

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?

Q.64

Q.65

Q.66

(a) 44.68%
(c) 12.80%

(b) 73.21%
(d) 91.08%

The plasticity index and percentage of
grains finer than 75 micron of soil sample

are 36 and 18, it’s activity ratiois _____if
40% are silt.

(@) 0.9 (b) 0.6

() 1.5 (d) 3.3

Which of the following soil is fine grained
and contains cemented volcanic ash
transported by wind or water?

(a) Loess soil
(c) Tuff soil

(b) Bentonite soil
(d) Laterite soil

Which of the following expression
represent pressure head in soil at section
x-x7?

¥

||||N
=

|
1
I—>|

||\‘

|
|
|
l— N

- |--2_ 8" 878 ]
Eg EgEg Ry
BgEgyE N,

Q.67

(@ H+H, +iz
() Hi+H-iz

(b) Hy +z +1iz
(d) H +z+iz

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. (@) 3.1 (b) 2.5
4. Bigger diameter of soil grain. (c) 1.8 (d) 5.2

(@)1,2and 3
(¢)1,2and 4

(b) 2,3 and 4
(d) All of the above

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:

0.8

Void
ratio 0.6

Pressure
(kN/m’)

300 500

The coefficient of consolidation is

x 10 m?/s. If coefficient of permeability
of soil is 5 x 107 m/s.

(Take v, = 10 kN/md)

(@) 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/m?. The
back pressure at failure of soil is

(a) 100 kPa (b) 200 kPa

(c) 300 kPa (d) 400 kPa

An excavation is made with vertical face
of 10 m in a clay soil having C = 50 kPa,
y=20kN/m?and S_=0.1. The FOS against
failure of slope is

Q.72

Q.73

Q.74

Q.75

Q.76

A square footing of 2 m X 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
(c) 1311

(b) 1140
(d) 1226

A friction pile of 40 cm diameter and 12 m
long driven in clay having an average
unconfined compressive strength of
100 kN/m?. If adhesion factor of clay is 0.8
then the load carrying capacity of pile will
be

(a) 200 kN
(c) 178n kN

(b) 192n kN
(d) 196m kN

Superposition principle is valid for

1. Linear elastic materials.

2. Structure undergoing small
deformations.

3. Strain energy determination in an
element of a structure.

(@) 1 and 2 only

(b)1,2and 3

(c) 2 and 3 only

(d)1 and 3 only

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

A cube contracts in volume by 0.05% when
acted upon by normal uniform pressure of
2 x 10°N/m? on all sides. The bulk modulus
of its material is
(a) 400 MPa

(c) 4000 MPa

(b) 40 MPa
(d) 40000 MPa
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Q.77 Which of the following is an incorrect

Q.78

Q.79

Q.80

relationship?
(a) E=2G (1 +p)
(b) E=3K (1 - 2p)

_ 9KG

(9 *=367K
_3K-2G

(d) *=6x72G

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

direction?
K
(a) po, (b) ;-1
o [
©pir @

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 o = 20 x 10¢/°C, E = 10° kg/cm?)
(a) 37.67 kg/cm?

(b) 66.67 MPa

(c) 32.67 MPa

(d)0 MPa

An element in the beam is subjected to
following principal stresses, 6; = 40 MPa,
6, = -30 MPa, the diameter of the Mohr’s
circle is

(a) 35 MPa
(c) 70 MPa

(b) 5 MPa
(d) 10 MPa

Q.81 The point of contraflexure in the beam from
C will be
10 kN
10 kKN/m l
A OO B
2m c

10 m T

Q.82

(@) 9.6 m
() 3.6 m

(b) 24 m
(d) 64m

Consider a beam rectangular in cross-
section as shown.
M

Q.83

Q.84

Q.85

----------- L N -9- -Neutral plane

It is subjected to shear force.
Tensile stress is induced at A.
Compressive stress is induced at A.

- LN e

Principal stress in element A is along
neutral plane.

Which of the above statement(s) is/are
correct?

(@) 1 and 3 only (b) 2 and 4 only

(c) 1Tand 2 only (d) 3 and 4 only

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

(@) (b)

Wik N|w
Blw wWN

(©) (d)

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) 5mm

(c) 100 mm (d) 10 mm

For the given simply supported beam

Q LE I D
MO MO
Maximum deflection in the beam is
M,l M, 1%
(@) gEr ®) g
M, M,
©) ~gEr (d) SEr
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Q.86

Q.87

Q.88

Q.89

Q.90

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

r o L
@) g (b) 5
4y =
(@ r @)
The equivalent spring stiffness for the
arrangement shown below is:
10kN/m3 10 kN/m
20 kN/m
10kN/mZ 10kN/m
|
vw
(@) 60 kN/m  (b) 40 kN/m
20
() 30kN/m  (d) 9 kN/m

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

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/m?, 0.3 respectively

Nominal shear strength of a bolt of grade
4.6 is

(a) 230 MPa
(c) 236 MPa

(b) 184.75 MPa
(d) 189 MPa

Q.91

Q.92

Q.93

Q.94

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.

(@) 1 only

(b) 2 only

(c) Both 1 and 2

(d) Neither 1 nor 2

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

2 2

(d) (‘Y—bJ +($—b) <18

db db
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 : 20077
(@) 0.9 m
(c) 2m

(b) 1.8 m
(d) 25m

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

1
q)z +(¢2 +k2)2
N S
o2 +(¢? _}Lz)z

(@)

(b)
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(©) L

o+ (02 +22)

1
o+ (0% -22

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

(d) %

—
(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/mm?) 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

3
Q.99 Pitch of a roof truss is £ then slope of

2
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 feAT & H HIT—H UIT B YANT §AT 27

(a) AT (b) feam

(c) 3T (d) 9 & BIE T |
Q.102 395 | DT &g fIstell’ BT =il e

g7

(a) =TT (b) @

(c) 3 (d) FH

Q.103 I&hR’ T[] P TGHd IY ¢

(a) g®9 (b) 3%
(© 3 (d) e
Q.104 B & SUNT e Sifae’ & oT@d B—
(a) WA
(b) TR w™ATE fgddl
(c) HofiEaR =TT N
(CYRER B KIE
Q.105 579 9 Y§ TNl & o—
(a) <At (b) I3
(c) rfgfer d) T

Q.106 ‘3FETSTeT TR BeAhd ST AT bT 37ef 8—
(a) aRsm ¥ wifdq 2l 2|
b) ¥ & T H [da W gerar B g |
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(c) FEHBT 3T | |
(d) 3R wfdd & e SARmT |

Q.107 7H ¥ BT A=~Tefd Ta—Ji 3MYg &7

(a) I3 (b) 3T=I—31~
(c) TH—TH (d) Fres—e=
Q.108 ‘gzl = G WRIT a1 H fhsd BTt BT Tl
27
(a) TTHE BT (b) T dHTA

(€) AT YAdTa (d) 9fasId Bret
Q.109 ‘SIS’ g BT ST ®T & —

(a) SIS (b) SIBTH

(€) ST d) 378 9§ PIg &I
Q.110 ‘IS 3T q9T &Y, U b YHR &7 ara 87

(a) JATSATATAD (b) HagaTaH

(c) Hodarad G RERIEEICED

Q.111 I I RS2 d1e™ arelr &t w3 3+ forg
YYad BRAT €, PEAN & —

(a) TRETATAG  FAAH

(ORREEREICEARICRIL

IaN C
(ORESEIEESERIR]

(d) UeTaTES  HAAT

Q.112 F=ferRad arqdi § ®F—T I/ FqoIg
fohdT BT ITERT &7
(a) WY U B |
(b) AT UGHR AT AT |
(c) e AIET | ud forEand |
(d) IRT 7 TSE S |

Q.113 $7H A P11 A&G—JH felT—uRac & FFAR
g el 87
(a) BBR—BFEIRT
(b) Fe—gRmTE
(¢) JraT—ar=
(d) Ifg—gfgam

Q.114 F=feRad # ¥ fod ore &1 fawfda foga
% oIy grar &7
(@) P FRE  (b) T BRS
(c) IHEH BR&b () STH W PIs Tl |

Q.115 379 ¥ @9 fugd @ g7
@ = () !
©) ; d) ...
Q.116 ST ¥ PHF-—AT VG—JH T & JIIR
MG 7
(a) TTA—TI
(© ag-aq¢
Q.117 "IR IR qY" A UBR &1 Iy 27
(a) ToTaTerd  faRiyor
(b) aRHAvETES IRy
(c) A=A fareryor
d) s & P = |
Q.118 ‘31 BT ST WHT FeTar Bl A g
(@ ) SRIGEARCICH

(b) Sirar—sird
(d) HeT—HweITy

Q.119 S ¥ BIF—AT UK qgdlle FHH BT IRV

el '?
(@) STeTst (b) <RI
(c) THER (d) =IUsR
Q.120 HHed' eg H fr=ferRad St §—
(@) §H (b) ¥R
(© ¥ (d) 3 A B T |
Q.121 ‘A g &1 famiarefe g ER—
(a) Srardi (b) a1
(0) smeferen (d) qarT
Q.122 374 ¥ BT ea—JrH ARG H=Treich
Ieg & 87
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(a) AR (b) JNIHT—SYHIT
(c) JU—<T] (d) S | PIS T |

Q.123 F=foiRad & 9 gg a9 SI—AT 87
(a) T qEgT e |
(b) 3T ASDH H RN |
(c) 3@ 3fe I W TR B
(d) T P H RS T |

Q.124 ‘[Tl Ieg BT dcdH wy fAefeIlRad 8—

(a) STl (b) Sfct
CEEISIED (d) SSorad
Q.125 FHfIRad H & BT ¥eq TRHA' BT Ag9d
T 87
(a) T (b) frg
(© g (d) e
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DETAILED EXPLANATIONS

1. (c)

_ 2
2x2 =—§=—O.67 KNm

MFBC - 12

Now, slope deflection equation at B:

2EI 356
M. . = MFBC + (263 +6C —T)

BC L
2EI
MBC = —0.67 +T(2eB + ec - 0)
Mg = -0.67 + 2EI6, + EIO.
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)
Vv
Normal thrust at section A-A = Hcoso + Vsina
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)
e In 1% structure, rigid body rotation of inner triangle.
* In 2" structure, there is no inclined member to resist shear force in one of the part of given
truss.
¢ In 3" structure, rigid body translation of whole structure.

6. (c)
Flexibility matrix is inverse of stiffness matrix.
1
[F] = 5]

1736 9
[FI = Erl 9 4
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7. (a)
Distribution factor:
Stiffness | Total stiffness D.F.
BA 3EI/6 2/5
B 5EI/4
BC 3El/4 3/5
FEM'’s: Fan = 0, MFAB =0
Mo = T m
Fpc 12
r. = +20 kN-m
CB
Joints: A B C
Members: AB BA BC CB
D.F.: 1 2/5 3/5 1
FEM’s: 0 0 -20 20
Release and Co: 0 0 -20
—10 /
Net FEM's 0 0 ~30 0
Release 0 +12 +18
Final end moments 0 +12 -12 0
8. (b)
Kani’s method is displacement method of analysis.
9. (d)
P P
Lol @ | o |
(AU ot
p 4 2 Y4 p
PL/4 PL/4
Free BMD *)
o) Q
End BMD
-)
M, M,
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Area of BMD; (+ve area)  Area of BMD, (~ve area)
EI - EI
1x2x£x& &xé 2><MO£ MOE
2°774" 4 472 _ 4. %2
EI 2E1 El 2EI
P> PI* _ Mol Mol
16 16 2 4
P2 3MpL
8 4
PL
M, = ?
10. (d)
} } }
5 9 5
| } |
) 9 )
} | }
R =2
9 9 9
R'=1
D,= 3C-FK
= 309)-(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. (o)
Flexural comes under limit state of collapse.
22.  (b)
Permissible bearing stress,
As per LSM 0.45 f, = 0.45 x 25 =11.25 N/mm?
As per WSM 0.25 f, = 0.25 x 25 = 6.25 N/mm?
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24.  (b)

Punching shear,

=

=

25. (¢)
As per 1S 3370,

P, -w,(a+d)(b+4d)

T 2la+d)d+(b+d)d]

b = 600 mm {for square column}
P, 2500
A 25
900 mm

=100 kN/m?

2500 -100(0.6 +0.9)
4[(600 +900)x900]
0.42 N/mm?

x10° N/mm?

Minimum reinforcement when size is less than 15 m.

o 0.24% of surface zone in case of deformed bars.

*  0.4% in case of plane bars.

28. ()
We know that for WSM,

Also,

Put mo

29. (o)

400

_ MO ..(0) X,

MG gy + Ot
250 |

3G e

280

3
280 ' — " OO0-0-0-1-
5 ineq. ()
280

3

s
st 3

0.289
0.289 x 700 = 202.3 mm

A U 0.5m

ocopyright: MMIADE ERSY

www.madeeasy.in



22 | UPPSC-AE : 2021 MADE EASY

Bending about an axis is prevented by beam perpendicular to that axis, so,
L, =40-07=33m

Ly N lateral dimension

e = 1500 30
min
20
3300 600
) L8000 (266
Cin = {500 30 =Max.),.
20
€ in = 26.6 mm
30. ()
Refer IS 1343 : 2012.
32.  (a)
Ly Ly
— — b _—
b= 75 Tty
b = £+0.3+§=1.95m
f 2 2
bf = 1950 mm
33.  (d)
Minimum
e=0 C 1
eccentricity line
111
II
€2 Cral Balanced
eccentricity
line
I
€> ey

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

35. a
ic:ss due to shrinkage in post tensioned member is,
2x107% x E;
PL ™ log(T+2)
2x10~* x2.1x10°
P = log(8+2)
p, = 42N/mm?
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37.

38.

39.

40.

41.

43.

44.

45.

46.

47.

(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.

(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.

()
A solution of barium hydroxide Ba(OH), act as a preservative, when decay of stone is due to
calcium sulphate.
Ba(OH), + CaSO, — BaSO, + Ca(OH),
Ca(OH), absorbs CO, from atmosphere and forms CaCO; which adds to the strength of stone.

(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.

(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.

(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%).

(a)

Urea formaldehyde is thermosetting resin.

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

(b)
Average spread in diameter (cm)-25 o
25

100

% flow =

60 - 25

x100 =140%

(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. (o)
* 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 x 100 = 1000
mm and height of opening equal to 21 modules i.e. 21 x 100 = 2100 mm.

52.  (¢)
R = /P2 +Q2 +2PQcosh
R = \/P2 +P? +2(P)(P)cos
R = 2P? +2P? cos®
R = \/2P2 sin2 9 + cos? 9 + cos? 9 _sin? E
2 2 2 2
0
= 2Pcos—
R cos—
53. (¢)
dv®
MOI about parallel to depth = ETS
. bd®
MOI about parallel to width = ETS
5. (o) T T
m = 100 kg
v 2
@ = p=g=im/s T
F.,.=T-W l
Where, = ma+ mg

m =100 kg

= 100 x (1 + 10)

et
T
T = m(1+10)
T
T = 1100 N
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55. (b)
From AABC
BC?
ie., BC

2V
ZM-
Taking moment about C,

(Rx0)+(Sx6)

6S
6S - 3S

56.  (b)

Linear kinematic energy, LKE

Rotational kinematic energy, RKE

RKE

AC? - AB?=10?- 62
8m

0 LS=W

0

W><§+us<s>

3W + 8usS
8 us

3 =0.375
8 - .
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57. (d)
(Ip)Soil = wp - wp
18 = w, - 22
w; = 40
() A tine = 0.73(wy - 20) = 0.73(40 - 20) = 14.6
(Ip)soil > (Ip)A line
and (W) = 40% >35%
< 50%
. Soil can be classified as CI.
58. (d)
Passive earth pressure diagram
A 2¢,fk, =80 KN/m?
T 7XRR ,
C=40kPa |
£ 0=0 5
y=20 kN/m3 i
S E—Y ] i
pp=k, =5 +2c [k, 2¢f, +YHk, =200 kN/m?
kp = 1 (for cohesive soil)
(P), = 2c\/E:2><40><ﬁ=80 kPa
(P)s = 2c\/@+ vHk, =80 +20(6)(1) = 200 kPa
Passive earth thrust on wall = Area under passive earth pressure diagram
1
= 5(80 +200)(6) =840 kN/m
59. (a)
_ 31 PP
0. = o 2 2
1+ ()
L z
r=0m,z=3m
3[ 1 T/* e0on 3 600m
z 2n|1+0 (3) T (3)
o = 290 _100KN/m?
z 2. 9
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60. ()
g=18x1=18 kN/m’
om| S S8so¥o oo s¥esd
SSEI S v T20K/m S s
e T T e e e
U wml0ym U
If surcharge applied suddenly
Gx—x = Ysat(z) q
u=v,2)+q
O = 72)
= 10(2) = 20 kN/m?
If surcharge applied gradually
Gx—x = Ysz;lt(z) + q
u =vy,(2)
G’x.x = Y(z) + q
= 10(2) + 18 = 38 kN/m?
Effective stress increased by 18 kN/m? 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)
Yy
e=y,
V,
e = - 0.5
2V,
For uniformly graded soil
€max — ¢
I, = — _ emax = 0.91
b €max ~ €min ax
emin = 0.35
Iy = o0 = 07321 ie. 73.21%
DT 091-035 U EE AR
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64. (d)
Percentage finer than 75u = 18%
Out of this 18% fine grained soil, 40% is silt, so actual clay fraction in given soil sample is
= 18 x (0.6) = 10.8
Ip 36

= —=—>-=33
t C 108

A
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)
ay
m, = 1+€0
[ Ae ]
m, = Ac
1+€0
0.8-0.6
m = (500-300
1+0.8
m, = gxlo_Bmz/kN
K
C =
v MyY w
5%107°
C, =5
2 %107 x 10
9
C, = 09x103
C, = 9x10%m?/s
70.  (b)
UCS test ¢ =00,=0
. o, = 2
200 = 2¢
¢ = 100 kPa
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71.

72.

73.

74.

76.

UU test (¢ = 0)

0, = 0,+2c
o, = 100 + 2(100)
6, = 300 kPa
G4 = 0, - 05 =300 - 100 = 200 kPa
(b)
C
Sn = ,YHC
50
01 = %0xH,
. 50
c 20x0.1
H = 25m
N FOS = He > _ 25
oW, T H 10 “
()
Quu = (13%x57xN) A,
= 1.3 x 5.7 x 50 x (2)2
= 1482 kN
(b)
Qup = oacnDL

a%xnxDxL

0.8><1—(2)0><n><0.4>< 12 =192t kKN

(a)

Superposition is not valid for

1. Deep beam.

2. Strain energies.

3. Non-circular members subjected to torsion.

(c)

6, 2x10°N/m?

€, 0.05
100

4 x 109 N/m?

4 x 10> N/mm?

4000 MPa

Bulk modulus, K =
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78. ()

GX GX
B
For body subjected to stress in 2-D.
o]
- 0= _Y_ K.
Ey =0= E E( Gx)
o
U
E E7
o, = uo,
79. (d)
I
|
I
0.05 cm
Compatibility condition,
oxl
l0AT-0.05 = ~fp~
I = 30 cm, AT = 80°C,
o = 20x10°%/°C
E, = 10°kg/cm?
ox30
30 x 20 x 10° x 80 - 0.05 = 3
10
ox30
6 = - 2 X 10_3
10
There is not enough change in length to induce stress in the bar.
i.e. laAT < 0.05 cm
= Stress induced = 0
80. ()
Radius of Mohrt’s circle, R =1
_01-06p 40—(—30)
S22
70
= —MPa
R 2
Diameter = 2 xR
= 70 MPa
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81. (b)
2F, = 0
= R,+R, = 110 ...(i)
10 kN
10kN/m l
A OYYY Y Y VY Y YV VYN\B
T 10 m T 2m c
RA RB
M, (CW) = 0 ...(id)
R,x10-10x10x5+10x2 = 0
= R, = 48 kN

82.

83.

Ry = 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

x
BM,_ = 48x—10><x><5=0
= 48x = 5x2
5x2-48x = 0
x(5x - 48) = 0
x =0,x= 4—8=96m
5
POCfromC = 12-96=24m
(d)
M

I U ’ _____ Neutral plane
Above NA = Compressive
Ox - Ox Below NA = Tension

BMD M

SFD
No shear force

Since there is no shear force in the beam 6, = o, is principal stress and it is along neutral plane.

(d)
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84. (d)
85. ()
In a circle

We know that

Tmax = ETavg
4
TNa © ng,g
Tuvg _ E
Tna 4
vy = 0.0005
T _Go_1t
J] I R
OR T _0.0005
[ G
OR
T = (0.0005
R - 0.0005x 500
B 0.05
R = 5mm
Diameter = 2R=2x5=10 mm
' 2R -3 !
N L2 2/
—5/ arc of circle
2R - 8)d = £><£
( - ) - 272
2R >> 3
BMD for the beam
M0| MO
L2
(2R)d = y
L2
d = 8_R
S _E_M
vy R I
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1 _ M
R~ EI
s L My ML®
8 EI  8EI
86. (d)
To avoid any tensile stresses in the column.
. D
‘s
< (2r)
‘> 8
r
e < —
87. (¢)
|
Yw
1 1.1 2
— - Ly t_=
ky 10 10 10
= k, = 5kN/m
Similarl L i+i‘£
rery k3 ~ 10 10 10

= ky = 5kN/m
Now, k;, k), k, are parallel,
k., =k +k,+k

eq

=5+20+5=30kN/m

89. (¢)
As per IS 800 : 2007, Pyiee; = 7850 kg/m®
u = 0.3
90. (a)
. _ Jw _
Nominal shear strength = NG (fup = 400 MPa, for 4.6 grade bolt)
400
=B " 230.94 MPa =~ 230 MPa
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93.

97.

99.

101.

102.

103.

104.

105.

(b)

Due to stress reversal occurring because of wind or seismic load,

Slenderness ratio < 350

le

"min

For a flat plate, T

min

(a)

Bearing strength of concrete

(a)

Slope of truss

tan 6
0

©

a1 yag— wfear, f$faar, fafear, sarfe)

(@
JuT— fIsTell, ole), el & |

()

URIR' e P SART YpR’ e ¥ Bs © |

©

<

350

t
350X —
V12

350><£

J12

1818 m~1.8 m

0.45 f,
0.45 x 25
11.25 MPa

2 x pitch of truss

2><£= 3
2

60°

HUEaR AT ] HAT 3ifdel’ SUIE & AR o |

AYE TS g ¥
S Toa
aifgfara Arfg
dd Sivl
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107. (d)
3 — HIT; 3 — dEr
I — AT I~ — I
oY — 3IifaH; TH — Tl
111. (0

J |IAM 52 a1 aTell ol W93 370 oy Wgad axal 8, S (oardd Jd9M ded g |
31, 3O, W@, e, Mfe fAotaras dd=m 2

112. (d)
g foramd et &w den forar S U €1 aTg 9§ a9aR T Ugad Bl 8, Aeidrd A dEerdt § | S
ARA | ST oSl |

113. (d)
FreT—gfgm gg Te—gH B

114. ()
I Hell [ B <dl & 1dl foa foy fhar aar &, 99 WG $RS $Hed o | R HRe B
fufad forga ‘& forg’ & fobeg STa fobam fgat 1 e <7 & a1l # wgad 1 9ef ‘I’ famfad Y vgad el 2 |
S— ATHDT 7 fURieT BT g & |

115. (d)
geddl dd /qHdl Jah — =
fowa gae — |
g foRm — ;

116. (b)
Thad Il B MM AN, &, 9, 0T, g5 JAMS w6 B ggda a1 &,

SRI— Sferd—aferadd, Yad—vaxor, Sa—sdnTe, ga—gadlT, ded—diad=, s |

117. (b)
ST s forddl avg & RN &l a1 eIl § S uRATeaTad fIRr wEd § | Sh— IR W) gy, U fhar
afer, g |

118. (¢)
A BN AT W (GOl BF)—IETERT: Jdiel AR THDR QT AFd DI IS G 2 |

119. (d)
ggdife 999 H iz W R YU el BIAT| S99 Qi S AATaR Ud AT 3 ydhe dRd o |
SN — T (S € & fTAd)
— TR (T BT GRT HRAT & )
— el (STl § SO BT § O, ST |
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122.

123.

124.

125.

©

3— e : Sl
JANT— RN FAER SUHRT—  ITRETEH
ITe— dhe : IR~ IRER UIA
©

g 9l

R S ARERY

o 3UY TSP Bl AP TS|

© QU B A WS dlell |

(d)

SooTdol’ g 'Solell’ &l Iodq WU ¢ |

Q]

N W MYH BT THT WY T |
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