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SSC Junior Engineer Paper Syllabus
CIVIL & STRUCTURAL ENGINEERING

The Examination will be conducted in two stages:

A. Paper-I (Pre) (200 marks) B. Paper-II (Mains) (300 marks) Total Written Test (500 marks)

Written Test :
Paper Mode of Examination Subject Number of Duration &

Questions/Max. arks Timing
Paper-1 Computer Based (i) General Intelligence & 50/50 2 Hours
Objective Examination Reasoning
type (ii)) General Awareness 50/50

(iii) General Engineering 100/100
(CIVIL & Structural)

Paper-I1 Computer Based General Engineering 100/300 2 Hours
Objective Examination (CIVIL & Structural)
Type

There will be negative marking equal to one-third (1/3) of the marks alotted to the question for each wrong

answer in Paper-1 & Paper-II.

SSC JE Svllabus of Examination:

Indicative Syllabus: The standard of the questions in Engineering subjects will be approximately of the
level of Diploma in Engineering (Civil/Mechanical) from a recognized Institute, Board or University recognized
by All India Board of Technical Education. All the questions will be set in SI units. The details of the syllabus
are given below.

Paper-I (Prelims)

General Intelligence & Reasoning: The Syllabus for General Intelligence would include questions of both
verbal and non-verbal type. The test may include questions on analogies, similarities, differences, space
visualization, problem solving, analysis, judgment, decision making, visual memory, discrimination,
observation, relationship concepts, arithmetical reasoning, verbal and figure classification, arithmetical number
series etc. The test will also include questions designed to test the candidate’s abilities to deal with abstract
ideas and symbols and their relationships, arithmetical computations and other analytical functions.

General Awareness: Questions will be aimed at testing the candidate’s general awareness of the environment
around him/her and its application to society. Questions will also be designed to test knowledge of current
events and of such matters of everyday observations and experience in their scientific aspect as may be
expected of any educated person. The test will also include questions relating to India and its neighbouring
countries especially pertaining to History, Culture, Geography, Economic Scenario, General Polity and
Scientific Research, etc. These questions will be such that they do not require a special study of any discipline.
General Engineering (Civil and Structural)

Civil Engineering : Building Materials, Estimating, Costing and Valuation, Surveying, Soil Mechanics,
Hydraulics, Irrigation Engineering, Transportation Engineering, Environmental Engineering.

Structural Engineering : Theory of Structures, Concrete Technology, RCC Design, Steel Design.
Paper-11 (Mains)

Civil & Structural Engineering

B Building Materials : Physical and Chemical properties, classification, standard tests, uses and

manufacture/quarrying of materials e.g. buildings stones, silicate based materials, cement (Portland), asbestos
products, timber and wood based products, laminates, bituminous materials, paints, varnishes.

Estimating, Costing and Valuation : Estimate, glossary of technical terms, analysis of rates, methods and
unit of measurement, Items of work — earthwork, Brick work (Modular & Traditional bricks), RCC work,
Shuttering, Timber work, Painting, Flooring, Plastering. Boundary wall, Brick building, Water Tank, Septic
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tank, Bar bending schedule, Centre line method, Mid-section formula, Trapezoidal formula, simpson’s rule,
Cost estimate of Septic tank, flexible pavements, Tube well, isolates and combined footings, Steel Truss, Piles
and pile-caps. Valuation — Value and cost, scrap value, salvage value, assessed value, sinking fund, depreciation
and obsolescence, methods of valuation.

Surveying : Principles of surveying, measurement of distance, chain surveying, working of prismatic
compass, compass traversing, bearings, local attraction, plane table surveying, theodolite traversing, adjustment
of theodolite, Levelling, Definition of terms used in levelling, contouring, curvature and refraction corrections,
temporary and permanent adjustments of dumpy level, methods of contouring, uses of contour map, tachometric
survey, curve setting, earth work calculation, advanced surveying equipment.

Soil Mechanics : Origin of soil, phase diagram, Definitions-void ratio, porosity, degree of saturation, water
content, specific gravity of soil grains, unit weights, density index and interrelationship of different parameters,
Grain size distribution curves and their uses. Index properties of soils, Atterberg’s limits, ISI soil classification
and plasticity chart. permeability of soil, coefficient of permeability, determination of coefficient of
permeability, Unconfined and confined aquifers, effective stress, quick sand, consolidation of soils, Principles
of consolidation, degree of consolidation, pre-consolidation pressure, normally consolidated soil, e-log p curve,
computation of ultimate settlement. Shear strength of soils, direct shear test, Vane shear test, Triaxial test. Soil
compaction, Laboratory compaction test, Maximum dry density and optimum moisture content, earth pressure
theories, active and passive earth pressures, Bearing capacity of soils, plate load test, standard penetration test.

Hydraulics : Fluid properties, hydrostatics, measurements of flow, Bernoulli’s theorem and its application,
flow through pipes, flow in open channels, weirs, flumes, spillways, pumps and turbines.

Irrigation Engineering : Definition, necessity, benefits, 21T effects of irrigation, types and methods of
irrigation, Hydrology — Measurement of rainfall, run off coefficient, rain gauge, losses from precipitation —
evaporation, infiltration, etc. Water requirement of crops, duty, delta and base period, Kharif and Rabi Crops,
Command area, Time factor, Crop ratio, Overlap allowance, Irrigation efficiencies. Different type of canal
irrigation, loss of water in canals. Canal lining — types and advantages. Shallow and deep wells, yield from a
well. Weir and barrage, Failure of weirs and permeable foundation, Slit and Scour, Kennedy’s theory of critical
velocity. Lacey’s theory of uniform flow. Definition of flood, causes and effects, methods of flood control,
water logging, preventive measure. Land reclamation, Characteristics of affecting fertility of soils, purposes,
methods, description of land and reclamation processes. Major irrigation projects in India.

Transportation Engineering : Highway Engineering — cross sectional elements, geometric design, types of
pavements, pavements materials — aggregates and bitumen, different tests, Design of flexible and rigid
pavements — Water Bound Macadam (WBM) and Wet Mix Macadam (WMM), Gravel Road, Bituminous
construction, Rigid pavement joint, pavement maintenance, Highway drainage, Railway Engineering —
components of permanent way — sleepers, ballast, fixtures and fastening, track geometry, points and crossings,
track junction, stations and yards. Traffic Engineering — Different traffic survey, speed- flow-density and their
interrelationships, intersections and interchanges, traffic signals, traffic operation, traffic signs and markings,
road safety.

Environmental Engineering : Quality of water, source of water supply, purification of water, distribution
of water, need of sanitation, sewerage systems, circular sewer, oval sewer, sewer appurtenances, sewage
treatments. Surface water drainage. Solid waste management — types, effects, engineered management system,
Air pollution — pollutants, causes, effects, control. Noise pollution — cause, health effects, control.

Structural Engineering

Theory of structures : Elasticity constants, types of beams — determinate and indeterminate, bending
moment and shear force diagrams of simply supported, cantilever and over hanging beams, Moment of area and
moment of inertia for rectangular & circular sections, bending moment and shear stress for tee, channel and
compound sections, chimneys, dams and retaining walls, eccentric loads, slope deflection of simply supported
and cantilever beams, critical load and columns, Torsion of circular section.

Concrete Technology : Properties, Advantages and uses of concrete, cement aggregates, importance of
water quality, water cement ratio, workability, mix design, storage, batching, mixing, placement, compaction,
finishing and curing of concrete, quality control of concrete, hot weather and cold weather concreting, repair
and maintenance of concrete structures.

RCC Design : RCC beams-flexural strength, shear strength, bond strength, design of singly reinforced and
double reinforced beams, cantilever beams. T-beams, lintels. One way and two way slabs, isolated footings.
Reinforced brick works, columns, staircases, retaining wall, water tanks (RCC design questions may be based
on both Limit State and Working Stress methods).

Steel Desighn : Steel design and construction of steel columns, beams roof trusses plate girders.
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SSC Junior Engineer Civil Online Exam. 2017
CPWD/CWC/MES
Civil Engineering

Time : 10 am]

[Exam Date : 1 March, 2017

1. Geodetic survey is different from plane
surveying because of

(a)

(b)

()

(d)

Ans : (b)

e In a Geodetic survey the curvature of earth is
considered (suitable for large area).

Very large area is covered

The curvature of the earth is considered
Undulations of the topography

The large difference of elevations

Geodetic survey —

e Two plumbline at and different places of earth will
parallel to each other however is geodetic survey they
will intersect.

e Generally plane survey is considered for area less
than 250 km?,

2. A scale representing either three units or only
one unit and its fractions upto second place of
decimal point is :

(a) Diagonal scale (b) Comparative scale

(d) Shrunk scale

Ans : (a) Diagonal scale — On a diagonal scale, it is
possible to measure three dimensions such as metres,
decimeters and centimetrs, units, lengths and
hundredths; yards, feet and inches, etc A short length is
divided into a number of parts by using the principle of
similar triangular in which like sides are proportional

(c) Vernier scale

3. Difference in length of an arc and its subtended
chord on earth's surface for a distance of
18.2km is :

(a) 10mm (b) 15mm
(c) 22mm (d) 100mm

Ans : (d) Difference in length of an arc and its

subtended chord on earth's surface for a distance of 18.2

km is 100 mm.

4. Chain surveying is most suitable when :
(a)

The ground is fairly leveled and open with
simple details
(b) The area is small in extent
()
(d)
Ans : (d) Chain survey — In a chain survey only linear
measurement taking and most suitable for the ground is
fairly leveled and open with simple details, the area is
small in extent and plans are required on large scale.

Plans are required on large scale
All options are correct

5. Every 20 m chain should be accurate to within
(a) £2mm (b) £5mm
(¢) £8mm (d) None of the above

Ans : (b) For the 20 mm chain should be accurate to
within + 5mm and 30 m chain + 8 mm

6. Method used for chaining on sloping ground is

(a)

(b)

(c)

(d)
Ans : (d) Method used for chaining on sloping ground
is stopping method and hypotenusal method.

Stepping method — In the direct method or the method
of stepping as is sometimes called, the distance is
measured in small horizontal

Hypotenusal method — In this method, a correction is
applied in the fluid at every chain length and at every
point where the slope changes, this facilitates i locating
or surveying the intermediate points.

By stepping method

By hypotenusal allowance method

By Clinometer method

Both stepping method and hypotenusal method

7. Maximum allowable limit upto that a
measurement may vary from the true value is
known as :

(a) Permissible error  (b) Residual error

(c) Expected error (d) Safe error

Ans : (a) Permissible Error —

e The permissible error is the maximum allowable limit
that a measurement may vary from the true value or
from value previously adopted as correct.

e The value of the permissible error in any given case
depends upon the scale, the purpose of the survey, the
instruments available class of work etc.

8. Number of links in a 30m metric chain is :
(a) 100 (b) 150
(c) 180 (d) 200

Ans : (b) Number of links in a 30 metric chain is 150.
From (L.S. 1492-1970)

30 m — 150 links

20 m — 100 links

1 m =35 links

100 cm

1 links = =20 cm

SSC JE Online Civil 2017 (Ex. date 1 March 2017, 10 am) 7
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9. Which of the following statements is true?
(a) Inadry soil all the voids are filled with air

(b) In a saturated soil all the voids are filled with
water

(©

In a partially saturated soil voids are occupied
by both air and water

(d)
Ans : (d) In a dry soil all the voids are filled with air.
VT = Va + Vs
Total volume

All options are correct

In a standard soil all the voids are fill with water.

In partially saturated soil voids are occupied by both air
and water.

Vy=V,+V,
VT = Va + VW + Vs
10. Prolongation of chain line across an

obstruction in chain surveying is done by :
(a) making angular measurements

(b) drawing perpendiculars a chain

(c) solution of triangles

(d) All options are correct

Ans : (b) Prolongation of chain line across an obstration
in chain surveying is done by drawing perpendiculars a
chain.

11.

The void ratio for saturated soil is equal to____
of water content and specific gravity of solids:

(a) Sum (b) product
(c) difference (d)

Ans : (b) The relation between void ratio (/) degree of|
saturation (S), water content (w) and specific gravity
(G,
;= Y6

S

For the saturated soil
S—>1

[ =wG
12.

ratio

Specific gravity of soil is____:
(a) same for clays and sands
(b) determined by hydrometer
(c) less than 2 for most soils
(d) more than 2.5 for most soils
Ans : (d) Specific gravity (G) —

e Specification gravity of soil can be computed using
50 ml density bottle, 500 ml flask or by pycnometer.

e Specification gravity of soil solids is given as
_ Weightof soilsolids of given volume

weight of water having same volume

Range of (G)-
e For inorganic soil (105°C- 110°C) — (2.6 to 2.8)
e For organic soil (60°C) — (1.2 to 1.4)

Note — Specific gravity of fine grain soil is more than
that of coarse grain soil due to presence of Fe, Mg, Al
in clay minerals.

13.  Positive error is caused if

(@)
(b)
(©)

Length of chain is shorter than the standard
Slope and sag corrections is not applied
Measurements are made along the incorrectly
aligned line

(d)

All options are correct

Ans : (d) Positive error is caused if —
e Length of chain is shorter than the standard length.
e Slope and sag corrections is not applied

e Measurements are made along the incorrectly.

14. Density index for a natural soil is used to

express__ :

(a) percentage voids

(b) relative compactness
(c) shear strength of clays
(d) specific gravity

Ans : (b) Density Index (Ip) / Relative density—
It is used for coarse grain soil like sandy soil.

€ax €

e —e

max min

(Ip) =

[ = Void ratio in natural stale,
Imax = void ratio in without compaction

Void ratio in compaction

lmin =

15.  The point in the immersed body through which

the resultant pressure of the liquid may be
taken to act is known as :

(a) Metacentre

(b) Centre of pressure
(c) Centre of buoyancy
(d) Centre of gravity

Ans : (b) The point in the immersed body through
which the resultant pressure of the liquid may be taken
to act is know as centre of pressure.

.2
A IGex-Sin~ 0
c.p.

=h+ -
Ah
Where,
Hcp — height of centre pressure

h — height of centre of gravity Act

Igxx — moment of inertia

A — Area of plane

SSC JE Online Civil 2017 (Ex. date 1 March 2017, 10 am)
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For horizontal plane—

0=0", h,-h
For vertical plane—
0=90°

T 1 IGxx
hc.p. =h+ E

Note : As the depth of the surface increases h increase

& (Hcp‘ —H) decrease (It means centre of pressure shift

towards centre of gravity).
16.

Surface tension

(a)

Acts in the plane of interface normal to any
line in the surface

(b)

(c)

(d)
Ans : (a) Surface tension acts in the plane of interface
normal to any line in the surface.

Is also known as capillarity
Is a function of the curvature of the interface
Decreases with fall in temperature

. F f
Surface tension (c) =—= orce

I length

surface tension (c) = N/m
17.

Speed of a submarine can be measured by :
(a) Pilot tube

(b) Hot wire anemometer

(c)
(d)
Ans : (*) Note— In this question there is no correct
option given by the commission

18.

Pirani gauge
Iclined manometer

The pressure in meters of oil (specific gravity
0.85) equivalent to 42.5m of water is :

(a) 12.5m (b) 50m
(c) 52.5m (d) 85m
Ans : (b) Height of water (h;) =42.50 m
specific gravity (S;) =1
height of oil (hy) =?
specific gravity (S,) = 0.85

Relation,
h; xS, =h, xS,
42.5x1=h, x0.85

hy— 42.5x1
0.85

19.

The velocity distribution for flow between two
fixed parallel plate :

(a) Is constant over the cross-section

(b) Is zero at the plates and increases linearly to
the mid-plane

(c) Varies parabolically across the section

(d) Is zero in middle and increase linearly
towards the plates

Ans : (¢) The velocity distribution for flow between two
fixed parallel plate is various parabolically across the
section.

20.

Wake always occurs____:

(a) Before a separation point

(b) After a separation point

(c) Before and after a separation point

(d) None of these

Ans : (b) The separation produces a wake behind the body
which is laminar for a low value of R, . The flow in the

wake becomes unstable and continuous eddies are shed
behind the body.

e The region between the separation streamline and the
boundary surface of the solid body is known as wake.

o The wake is the region of disturbed flow (often turbulent)
downstream of a solid body moving through a fluid,
caused by the flow of the fluid around the body. It always
occurs after a separation point.

21.

Viscosity of a fluid with specific gravity 1.3 is

measured to be 0.0034 Ns/m’. Its kinematic

viscosity, in m*/s,is___:

(a) 2.6x10° (b) 4.4x10°

(c) 5.8x10° (d) 7.2x10°

Ans : (a) Dynamic viscosity or absolute viscosity or

coefficient of viscosity (1) = 0.0034 N-S/m’

Density of fluid substance (p) = 1.3x1000 kg/m’

p_ 0.0034 ﬁx
13

Kinematic viscosity (v) = —= 0°
p 1.3x1000
v=2.6x10°"m%S

Fire hose nozzle is generally made of

22.

(a) Divergent shape (b) Convergent shape
(d) Parabolic shape
Ans : (b) Fire hose nozzle is generally made of]
convergent shape.

(¢) Cylindrical shape

e The general purpose of a hose nozzle is to supply the
flow of water at high velocity and reduced pressure so a
convergent nozzle is used for a fire hose nozzle.

23.

Energy loss in flow through nozzle as
compared to venturimeter is :

(a) Same (b) More

(c) Less (d) Unpredictable

Ans : (b) Energy loss in flow through nozzle as
compared to venturimeter is more because in nozzle
more convergent than venturimeter. It head more
pressure act.

Venturimeter is discharge measurement device. It is
used in pipe flow.
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24.  The resultant upward pressure of the fluid on

an immersed body is called_ :
(a) Upthrust

(b) Buoyancy

(c) Centre of pressure

(d) All options are correct

Ans : (¥*) The resultant upward pressured of the fluid on
an immersed body s called buoyancy.

Buoyancy force = weight of displaced water

Fp =mg
Fg =V¥p,g
Where

V- — Volume of displaced water

pw — Density of water
g —Gravity (9.81 m/s)
It is act as the centre of gravity of displaced water

Two option (a) and (b) are correct.
25.

A canal, designed to irrigate throughout the
yearis

(a) Permanent canal

(b) Perennial canal

(c) Continuous canal

(d) Green canal

Ans : (b) Perennial canals —
These canals flow all the year round and thus they are
known as perennial canals.

They draw water from perennial rivers or from artificial
lakes which maintain a high level of water on the
upstream side.

26.

On rolling land, the method of applying water
is :

(a) Check flooding

(b) Free flooding

()

(d)
Ans : (b) In free flooding method water is applied to
the land from fluid ditches without any check or
guidance to the flow. The water flows out through the
openings in laterals to flow the fluid on the other side
of the fluid a drain ditch in provided to take away
excess water.

Border flooding
Furrow flooding

27. In plains the minimum length of transition
curveis
(a) V¥R (b) V¥1.5R
(c) 2.7VIR (d) V24R

Ans : (c) Based on IRC formula—
o Length of transition curve for hilly terrain
V2

ES
R

¢ Length of transition curve for plain and rolling terrain

_2.7V?

gS
R

Where,

£, = Length of transition curve (m)
V = Speed of the vehicle (m/sec)
R = Radius of the transition (m)

28.

The magnitude of super-elevation provided in
Indian Railways on Broad gauge is___ (in cm):

(a) 1.315V¥/R (b) 0.615V¥R
(c) 0.81V¥/R (d) 0.415V¥R
Ans : (a) The magnitude of super-elevation provided
in Indian railways on broad gauge is —
. GV?
127R

For broad Gauge —
Super elevation (/) = 1.315 V¥R

29.

A simply supported beam of circular cross
section with diameter d and length ¢ carries a
concentrated load W at the centre of the beam.
The strength of the beam is proportional to___:

(a) 1/D’ (b) 1/D*
(c) D1 (d D1
4
Ans : (¢) For circular section, I, :%
Maximum distance from neutral axis (yy.) = D/2
Strength of beam =%
y
_m' 2 _mD
64 D 32

D3
Strength of beam o T

30. Two shafts of same length and material are
joined in series. If the ratio of their diameters is

2, then the ratio angle of twist willbe____ :
(a) 2 (b) 4
(c) 8 (d) 16
Ans : (d) From torsion equation,
T_GO_q

I / r

p
angle of twist (9) = L

GI,

Tl 32T

G-[WD4J - G.nD*

0=

32

equal length and equal material—
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QOCF

62

9 _[Dy
e1 D2

J4=(2)4=16

Two shafts of same length and material are joined in
series, if the ratio of their diameters is 2, then the ratio
angle of twist will be 16.

31.  Which of the following materials is expected to
have the least value of Young modulus of
elasticity?

(a) Wood (b) Copper
(c) Glass (d) Aluminium

Ans : (a)

Material — Young's modulus (E)

Wood —13 GPa

Copper — 110 GPa

Aluminium — 70 GPa

Glass — 65 GPa

32.  An open-coiled helical spring of mean diameter

D, number of coils N and wire diameter d is
subjected to an axial force P. The wire of the
spring will be subject to :

(a) Direct shear only

(b) Combined shear and bending only

(¢) Combined shear bending and twisting
(d) Combined shear and twisting only

Ans : (c) An open coiled helical spring of mean
diameter D, number of coils N and wire diameter d is
subjected to an axial force P. The wire of the spring will
be subjected to combined shear bending and twisting.

33.

The ratio of moment of inertia about the
neutral axis to the distance of the most distant
point of the section from the neutral axis is
called__ :

(a)
(b)
(c)
(d)
Ans : (b) The ration of moment of inertia about the
neutral axis to the distance of the most distance point of|

the section from the neutral axis is called section
modulus.

Polar modulus
Section modulus
Modulus of rupture
Flexural rigidity

Section modulus (%)= il mm?’

y

I — moment of inertia

y — distance from N.A.

34. For a hollow shaft of external and internal
diameters 10cm and Scm respectively, the
torsional  sectional ~modulus will be
approximately
(a) 184 cm’ (b) 275 cm’

(c) 368 cm’ (d) 536 cm’

Ans : (a) Given,

Internal diameter of hollow shaft (d) =5 cm

External diameter of hollow shaft (D) = 10 cm

Torsional section modulus of Hollow shaft = ?

Section modulus of shaft (Z)—

Section modulus of a body is defined as the ratio of total

area moment of inertia and the distance of extreme fibre.

71
y
I = Area moment of inertia
Tc(D4 —-d* )
Y
y = Extreme fiber position
D
=3
n(10*-5")
Y
D
y= 5= Scm
n(10*-5*)
32x5
Z=184 cm’

35. 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)) 23

(c) 1:1 (d 2:1

Ans : (¢) Maximum shear stress = 1

For tension, 6, =0, 6, =0, T,y =1

. 1
Maximum normal stress o, = %(M2 ++M? +T? )
i

M=0
16T
G =
nd’
T = (VM4 T2 )ﬁ
nd
16T
= 20
nd?
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16T

Maximum shear stress _ond® _ 141
Maximum normalstress 16T
nd’
36. Flat spiral spring are used in__:
(a) Cycles
(b) Road vehicles
(c) Railway wagons
(d) Watches
Ans : (d) Flat spiral spring are used in watches closed

coil helical spring axial pull.
Tmax = 16 PR
Strain energy stored in spring
_ T’L _32P°R’n
2GI,  Gd*
Axial deflection under load (P)
oU _ _ 64PR°n
op Gd*
Coefficient of stiffness of spring (k)

4
P Gd Kocl

A

A 64R°n n
A column with highest equivalent length
has__ :

(a) Both ends fixed
(b) Both ends hinged or pin-joined
(c) One end fixed, the other entirely free
(d) One end fixed, other end hinged
Ans : (¢) A column with height equivalent length has
one end fixed, the other entirely free.
Equivalent length (L) = 2L
2
()= ZH
Le
_ mEl
4x1?
P. = Buckling load
I = Moment of inertia about centurial axis
L. = effective length or equivalent length

37.

38. Refer Rankine's empirical correlation for
buckling load of an intermediate column. The
value of constant and will be least for a column
made of ___ :

(a) Cast iron (b) Wrought iron
(c) Mile steel (d) Timber

Ans : (b)

Rankine formula,

L = i + i Rankine load = Py

P, P, P,

°El,

2
Ll

Buckling load P, =

Ao, c A
—>P, = TY
1+[c§° j)& o
n‘E

Here, A = Area of column

Py =

A = Area of column

GC
n°E
Note — This formula is applicable to any column.

Effect of both crushing and buckling considered in this
formula.

o= = Rankin's constant

— For different material 6, and o value

A column both ends hinged or pin-joined

Materi | (. MPa) | Modulus (o) Rankines
al of constant
elasticity
Cast 562 91.2 1
iron 1600
mild 276 210 1
steel 7500
Wroug | 233 213 1
ht iron 9000
wood 473 96 1
2000
39. The workability of concrete can be improved

by :

(a) More sand

(b) More cement

(c) More fine aggregate

(d) Fineness of coarse aggregate

Ans : (b) The workability of concrete can be
improved by —

e Increased in water cement ratio workability of
concrete increases.

e Lesser is the aggregated cement ratio, leads to
higher workability as lesser is the area to be lubricated
in this case with more volume of cement paste.

e size — surface area — T workability
e rounded aggregate used
e Smooth texture aggregates

e Admixture like plasticizers, air entraining and super
plasticizers, etc.

Crushing load = P, = 6. XA

40. If a point load acting at the mid span of a fixed
beam of uniform section produces fixed end
moments of 60kNm, then same load spread
uniformly over the entire span will produce

fixed end moments equal to___:
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(a) 20kNm (b) 30kNm
(c) 40kNm (d) 45kNm

Ans : (¢) If a point load acting at the mid span of a fixed
beam

Fixed end moment = W?f = 60kN.m

If uniformly over the entire span of fixed beam

w2
Fixed end moment = 7

w — UDL
w =wl/
~ wUxIx8
12x8
WV 60xS = 40KkN-m
8 12 12
Density of concrete :

(@)

(Multiplying by)

41.
Increases with a decrease in the size of
aggregate

(b) Inindependent of the size of aggregate

(c) Increases with increase in the size of
aggregate

(d) All options are correct

Ans : (a) Density of concrete increases with a decreases
in the size of aggregate. Density of concrete increases
with the help of good compaction.

1 m® cub density of concrete approximately 2400 kg/m’
or 24 kN/m’

Concrete proportion= cement + sand + coarse aggregate
Like, M 15 =1:2:4
= cement : sand : coarse Aggregate

42. At a point in a strained material, if two
mutually perpendicular tensile stresses of
2000kg/cm” and 1000kg/cm’® are acting, then
the intensity tensile stress on a plane inclined at
150 to the axis of the minor stress will be__ :
(a) 125kg/cm’ (b) 250kg/cm’

(c) 500kg/cm® (d) 1000kg/cm?

Ans : (b)

¥,
N
I —> O,

N

bo.

Given, o, =2000 kg/cm2
o, = 1000 kg/cm®
6 =180°-150°=30°
_o,+0,
T

+ﬂcos 20
2

cos 60°

1000 + 2000 (2000 -1 oooj

c, = +
2

= 1750 kg/cm®

G,-GC
shear stress, T= (%).cos 20

=250kg/cm’

1000
4

43.  Strength of concrete increases with___ :
(a) Increase in water cement ratio

(b) Decrease in water cement ratio

(c) Decrease in size of aggregate

(d) Decrease in curing time

Ans : (b) Strength of concrete increases —

e Good shape of aggregate

e Good texture

¢ Good grading

e Good size of aggregates

¢ Good water cement ratio compaction & curing
weight of water

water cement ratio = -
weight of cement

Decrees water cement ratio
increases.

44.

strength of concrete

Workability of concrete mix with low water
cement ratio is determined by :

(a) Slump test

(b) Tensile strength test
(¢) Compaction factor test
(d) Flexural strength test

Ans : (¢) Workability of concrete mix low water cement
ratio's is determined by compaction factor test.

Compaction factor test—
o This test is more sensitive and precise than slump test.

e The principle of this test is based upon determining
the degree of compaction achieved by the standard
amount of the work done by allowing the concrete to
fall through a know standard height.

e This test is suitable for the concrete having medium to
low workability.

45.  If the compaction factor is 0.95, the workability
is concreteis
(a) Very low (b) Low
(¢) Medium (d) High
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Ans : (d)
Degree of workability Compacting factor
Very low 0.78
Low 0.85
Medium 0.92
high 0.95
46. Which of the following proportion of the

ingredients of concrete mix, is not in
conformation to arbitrary method of
proportioning?

(a) 1:1:2 (b) 1:2:4

(c) 1:3:6 (d) 1:4:10

Ans : (d) Concrete mix proportion 1 : 4 : 10 not correct.
Some kinds of proportion,

M-5 (1:6:12)
M-7.5 (1:4:8)
M-10 (1:3:6)
M-15 (1:2:4)
M-20 (1:1.5:3)
M-25 (1:1:2)

Water, M— mix
5,7.5,10,15,20 and 25 —are the compressive strength
after the quarrying 28 days in N/mm®

47.

Concrete gains strength due to :

(@)

(b)

(c)

(d)
Ans : (b) Concrete gains strength due to hydration of|
cement.

Hydration — Its a process of chemical reaction between
cement and water.

Chemical action of cement with coarse
aggregate

Hydration of cement

Evaporation of water

All options are correct

o [t results first in setting and then hardening.
o Heat is liberated during hydration process.

e Thus, during the hardening process, the concrete is
being continually warmed by internal heat generated.

48.

Maximum shrinkage takes place in concrete
after drying for :
(a) 28 days

(c) Six months

(b) Three months
(d) One year
Ans : (a) The maximum shrinkage takes place
concrete after drying for 28 days.

49.

in

Under constant load the Creep strain in

concreteis
(a)
(b)
©
(d)

Time dependent
Temperature dependent
Moisture dependent
None of theses

Ans : (a) On the stress in the concrete, age at loading
and the duration of loading. As long as the stress in
concrete does not exceed one-third of its characteristic
compression strength, creep may be assumed to be
proportional to the stress.

Under constant load the creep strain in concrete is time
dependent.

50.

The light weight concrete is prepared by :
(a)
(b)

Using light aggregate

Formation of air voids in cement by omitting
sand

(c) Formation of air voids in cement paste by the
substances causing foam

(d)
Ans : (d) The light weight concrete is prepared by —

All options are correct

e Using light aggregate.
e Formation of air voids in cement by committing
sand.

e Formation of air voids in cement paste by the
substances causing foam.

o The density of light weight concrete varies from
300-1900 kg/m’.
Addition of calcium chloride in concrete results
in :
(a)
(b)
(©
(d)

51.

Increased strength

Reduction in curing period
Retardation of loss of moisture
All options are correct

Ans : (b) Calcium chloride is a admixture material it
is act as accelerators.

Accelerators (higher early strength)

e These are the admixtures which increases the rate of
gain of strength in concrete.

e Disadvantage — It leads to the corrosion of steel.
e Applications are —

(i) Cold weather concerting

(i1) Pre fabricated construction

(iii) Emergency repair works.

(iv) Pavement constructions etc.

e There does varies in the range of 0.1 to 0.2 % by
water of cement.

e Commonly used accelerators includes, Calcium

Chloride, Silicate, Floro-Silicate and Tri-Ethanol
amine.
52. Modulus of elasticity for concrete improves
by
(a) Shorter curing period
(b) Age
(c) Higher W.C. ratio

(d)

All options are correct
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Ans : (b) Modulus of elasticity for concrete improve by
Age.
Modulus of elasticity of concrete

E, =5000,/f,

When, f. =characteristics strength of concrete.

TECoc\/gT

Characteristics strength of concrete is the value of
strength of concrete below which not more than 5% of
test results are expected to fall.

53.

Minimum number of test specimens required
for finding the compressive strength of
concrete are :

(a) 3 (®) 5
(c) 6 (d 9
Ans : (a) As per IS 456 : 2000, minimum number of|

test specimens required for finding the compressive
strength of concrete are 3.

54.

Too wet concrete may cause_
(a) Segregation

(b) Lower density

(¢) Weakness of concrete

(d) All options are correct

Ans : (d) Too wet concrete may cause of —
e segregation

o bleeding

e lower density

o weakness concrete

e more heat of hydration generate

e more shrinkage.
55.

Curing period is minimum for concrete
using___ :

(a) Rapid hardening cement

(b) Low heat cement

(c) Ordinary Portland cement

(d) Slag cement

Ans : (a) Rapid hardening cement —

o This is a type of cement which develops higher rate of
gain of strength than ordinary portland cement and must
not be confused with quick setting cement which only
sets quickly.

e Cement attain the strength at the age of 3 day
equivalent to that attain by OPC in 7 days.

o This higher strength in initial stage is attributed to the
higher fineness of the cement and increase the
proportion of C;S (specific surface area should not be
less than 3250 cm*/gm and C;S is approximately 56%).
Used —

o Prefabricated structure

e Cold weather concreting

o Emergency repair work etc.

56. If 50kg of fine aggregates and 100kg of coarse
aggregates are mixed in a concrete whose
water cement ratio is 0.6, the weight of water

required for harsh mix is

(a) 8kg (b) 10kg
(c) 12kg (d) l4kg
Ans : (¢)

weight of water = 30% weight of cement
+ 10% fine aggregate + 1% coarse aggregate

W:0.30x%+0.1x50+0.01x100

0.5W=5+1=6
W=12kg
In a mix if the desired slump is not obtained,

the adjustment for each concrete slump
difference is made by adjusting water content

by
(a) 0.25% (b) 0.5%
(c) 0.75% d 1%
Ans : (b) In a mix if the desired slump is not obtained,

the adjustment for each concrete slump difference is
made by adjusting water content by 0.5%.

58.

57.

If the size of panel in a flat slab is 6mx6m, then
as per Indian Standard code, the width of
column strip and middle strip are :

(a) 3.0m& 1.5m (b) 1.5m & 3.0m
(¢) 3.0m & 3.0m (d) 1.5m & 1.5m
Ans : (b) As per Indian standard width of column strip
1/4 and middle strip 1/2 are taken.
Column strip width = 6/4 = 1.5 cm
Middle strip width =6/2=3.0 m

59. In case of hand mixing of concrete, the extra
cement to be added is
(a) 5% (b) 10%
(c) 15% (d) 20%

Ans : (b) In case of hand mixing of concrete, the extra
cement to be added is 10%.

60.

In counterfort type retaining walls:

A. The vertical slab is designed as a continuous slab
B. The heel slab is designed as a continuous slab
C. The vertical slab is designed as a cantilever

D. The heel slab is designed as a cantilever

(a) A&B (b) A&D

(c) B&C (d C&D

Ans : (a) In counterfort type retaining walls —

e The vertical slab is designed as a continuous.

e The heel slab is designed as a continuous slab.
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61. Percentage of steel for balanced design of a

singly rectangular section by limit state method
depends on :

A. Characteristic strength of concrete
B. Yield strength of steel
C. Modulus of elasticity of steel
D. Geometry of the section
(a) OnlyB (b) A,B&D
(¢) B,C&D d A,B&C
Ans : (b) Percentage of steel for balanced design of a

singly are rectangular section by limit state method
depends on —

o Characteristic strength of concrete
e Yield strength of steel

o Geometry of the section.
62.

Deep beams are designed for___ :

(a) Shear force only

(b) Bending moment only

(c) Both shear force and bending moment

(d) Bearing

Ans : (b) Deep beams are designed for bending moment
only.

o The ratio of effective span to overall depth % is less

than,
(1) 2.0 for a simply supported beam; and

(i) 2.5 for a continuous beam
63.

The loss of pre-stress due to of concrete is the
product of :

(a) Modular ratio and percentage of steel

(b) Modulus of elasticity of concrete and
shrinkage of concrete

(c) Modulus of elasticity of steel and shrinkage
of concrete

(d) Modular ratio and modulus of elasticity of steel

Ans : (c) The loss of pre -stress due to of concrete is the
product of modulus of elasticity of steel and shrinkage
of concrete.

64. The reduction coefficient of a reinforced
concrete column with an effective length of 4.8
m and size 250x300 mm’is ___ :
(a) 0.8 (b) 0.85
() 0.9 (d) 0.95

Ans : (b) effective length of column /.= 4.8m
Size of column (b x D) = 250 x 300 mm®
L

(C,) Reduction factor =1.25-—
48Db

4800

8% 250

65. From limiting deflection point of view, use of

high strength steel in RC beam results in___:
(a) Reduction in depth

(b) No change in depth

(c) Increase in depth

(d) Increase in width

Ans : (¢) From limiting deflection point of view, use
of high strength steel in RC beam results in increase
in depth.

. span (l )
Deflection (8) = -
effective depth(d)
5=L
d
1
d&oc—
T4t

o If depth increases then deflection decreases.

e The vertical deflection limit may generally be
satisfied if.

e basic span to effective depth ratio for a span upto 10
mis

Types of beams Span effective depth
For cantilever 7

For simply supported 20

For continuous 26

66. The assumption that the plane sections normal

befor bending remains normal after bending is
used__ :

(@)
(b)
(©

(d)
Ans : (¢) The assumption that plane section normal
before bending remain plate after bending i.e., the strain
variation is linear and holds good for both working
stress limit state method of design.

67.

only in the working stress method of design
only in the limit-state method of design

in both working stress and limit state
methods of design

only in the ultimate load methods of design

Which one of the following statements is
correct?

(a) Shear cracks start due to high diagonal
tension in case of beam with their webs and
high prestressing force

(b) Shear desing for a prestressed concrete beam

is based on elastic theory

(¢) In the zone where bending moment is

dominant and shear is insignificant, cracks

occur at 20° to 30°

After diagonal cracking, the mechanics of
shear transfer in a prestressed concete
member is very much different from that in
reinforced concrete members.

(d)
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Ans: (b) In shear design for a prestressed concrete
beam is based on elastic theory.

In case of prestress concrete very high strain steel and
high strain concrete is used.

It's designing based on working stress method both
concrete and steel behave elastically and hook's law is
valid.

68.

Partial safety for concrete and steel are 1.5 and
1.15 respectively, because___:

(@
(b)

Concrete is heterogeneous while steel is
homogeneous

The control on the quality of concrete in not
as good as that of steel

Concrete is weak in tension
Voids in concrete are 0.5% while those in
steel are 0.15%

Ans : (b) Partial safety factor for concrete and steel are
1.5 and 1.15 respectively, because the control on the
quality of concrete is not as good as that of steel.

69.

(©)
(d)

The diameter of a rivet connecting plate of
thickness 16mm given by Unwin's formula
is :

(a) 28mm

(b) 24mm
() 22mm (d) None of these

Ans : (b) Unwin's formula
d=6.05t
where, t=16mm

= 6.05x+/16

=6.05x4

=24.2 ¢ 24mm
70. Fillet weld is not recommends if the angle

between fusion faces is

A. Less than 45"

B. Greater than 120°

C. Less than 60°

D. Greater than 145°

The correct statements are

(a) A&B (b) A&D

(c) B&C (d C&D
Ans : (c¢) Fillet wild is not recommends, if the angle
begween fusion faces is greater than 120° and less than
60",
Fillet welded joint loaded eccentrically there can be two
cases.

(i) Load not lying in the plane of the weld
(i1) Load lying in the plane of the weld

71.  The slenderness ratio of lacing bars should not
exceed :
(a) 100 (b) 120
(c) 180 (d) 145

Ans : (d) The slenderness ratio 1/r of the lacing bars
should not exceed 145.

e The angle of inclination of the lacing with the
longitudinal axis of the column should be between 40°
to 70°

e Lacing is generally preferred in case of eccentric
loads.

72.

If 18mm rivets are used in lacing bars, then
minimum width of lacing bars should be:

(a) 45mm (b) 50mm
(c) 55mm (d) 60mm

Ans : (¢) Minimum width of lacing

Bars in riveted construction.

Should be as follows :
Nominal rivet diameter width of lacing bars
(mm) (mm)
22 56
20 60
18 55
16 50

73.  In double riveted double covered butt joint, the
strength of the joint per pitch length in
shearing the rivets 'n' times the shear strength

of one rivet in single shear, where n is equal

to
(@ 1 (b) 2
(c) 3 (d 4
Ans : (d) In double riveted double covered butt joint
shear strength,
fs, = 4£d2 -fs
4
In single riveted and single covered butt joint shear
strength,
fs; = —d®-fs
4
f52 = (fSl) n
T 2
fs, 4.Z.d fs
5 “j.dz fs
4
I _4
fs;, 1
fs, = (fs)).4
=4
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74.  Splice covers and it's connection in a tension

member should be designed :
(@) To develop net tensile strength of main
member

(b)
(©)

To carry 50% load of main member

In tension member splices not

recommended

are

(d)
Ans : (a) Splices covers and it's connection in a tension
member should be designed to develop net tensile
designed to develop net tensile strength of main
member.

To carry 33(1/4)% load of main member

Splice plates are provided to increase length of the
member and increase strength of the member.

75.

Apart from gravity loads which if the following
loads are also considered in the design of a
gantry girder located within an industrial
building?

A. Wind load

B. Longitudinal load

C. Lateral load

Select the answer using the codes given below:
(a) A&B b)) A&C

(c) B&C (d A,B&C

Ans : (¢) Gantry Girders —

e The gantry girders are subjected to unsymmetrical
bending due to lateral thrust.

e In the design of a gantry girder located within an
industrial building

e QGantry girders are designed to resist lateral,
longitudinal and vertical loads.

76.

If the pitch is 6cm and and rivet value is 4
tonnes, the number of rivets required for a
riveted connection carrying an eccentric load
of 15 tonnes at 30cm from the center line is___:

(a) 6 (b) 8
(¢) 10 d 12
Ans : (b) Pitch (p) = 6m
Rivet value, R, =4 tonnes

Eccentric load (P) = 15 tonnes
Moment (M) =P x e
Plane of shearing (/) =2

(n) number of rivet = oM = 6Pxe
lpR, LpR,
Sy U LE LN I

2x6x4

A welded steel plate girder consisting of two
flange plates of 350mmx16mm and a web plate
of 1000mmx6mm requires___:

77.

(a) No stiffeners
(b)
(c)
(d)

Ans : (¢) A welded steel plate girder consisting of two

Vertical stiffeners
Intermediate vertical stiffeners

Vertical and horizontal stiffeners

flange plates of 350 mm x 16 mm and a web plate of
1000 mm x 6 mm requires intermediate vertical
stiffness.

e The ratio of web plates clear depth to thickness of web
(ty) greater than 85.

e In a web vertical stiffeners used and normal distance
0.33 d to 1.5 d take.

78.

The common assumption that all rivets share
equally a non-eccentric load is valid at a
load____ :

(a)
(b)
(c)
(d)
Ans : (d) The common assumption that all rivets share

equally a non-eccentric load is validi at a load Equal to
the failure load.

79.

Below the working load
Equal to the working load
Above the working load
Equal to the failure load

Deposit gauges are provided with copper
sulphate solution :

(a) to prevent the growth of bacteria
(b) to prevent the growth of algae
(c) to scare birds

(d) to prevent the decomposition of SPM

Ans : (b) Deposit gauges are provided with copper
sulphate solution to prevent the growth of algae.

80.

Greenhouse effect of CO, is :

(a) permitting the outside solar radiation to reach
the ground but preventing terrestrial radiation
from the ground into the space

(b) permitting the solar radiation of short length

and reradiated terrestrial haet of long wave

length

(c) reflecting the heat rays into the space thereby

keeping the temperature of earth unaffected

(d) causing absorption of heat troposphere and

thereby decreasing the temperature of earth

with increase in CO, concentration

Ans : (a) Green house effect of CO, is permitting the
outsides solar radiation to reach the ground but
preventing terrestrial radiation from the ground into the
space.
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81. Identify the process responsible for the
formation of sedimentary rocks___ :
(a) solidification of molten mass of silicates
below or at the surface of the earth
(b) changes in texture or mineral compositions or
both of igneous and sedimentary rocks due to
high temperature and heavy pressure
(c) deposited layers of sand and silt subjected
enormous  overburden  pressures  over
geological times
(d) None of the options
Ans : (¢) Sedimentary rocks— The formation of

sedimentary rocks deposited layers of sand and silt
subjected enormous overburden pressures over
geological times.

e Some common sedimentary rocks are lime stone,
chalk, clay, sandstone, shale.

82.

Pegmatite is an example of the_ :
(a) sedimentary rock

(b) extrusive igneous rock

(c) intrusive igneous rock

(d) metamorphic rock

Ans : (¢) Intrusive igneous rocks make up the majority
of igneous rock and are formed from magma that cools
and solidifies within the crust of a planet, surrounded by
pre-existing rock; the magma cools slowly and, as a
result these rocks are coarse-grained.

83. Most of the stones possess the specific gravity
in the ranged of ___ :
(a 1tol.5 (b) 1.5t02.0
(c) 24t02.8 (d 3to4

Ans : (¢) Most of the stone posses the specific gravity
in the ranged of 2.4 to 2.8.

A good building stones has the following properties—

e Specific gravity for most of the building stones lies
between 2.5 to 3.

e Mostly specific gravity should be taken at least 2.7.
oThe coefficient of hardness should be greater than 17.
e The toughness index should not be less than 13.

e Crushing strength should be greater than 100 N/mm?®.
84.

The indentation provided in the face of the
brick is called

(a) frog (b) pallet
(c) strike (d) None of these
Ans : (a) Frog- Frog is an indentation or depression

on the top face of a brick made with the object of
forming a key for the mortars.

o This reduces the weight of the brick also.
e Size of frog = 100 mm x 40 mm x 10 mm
e Depth of frog = 100 mm to 20 mm.

85.  Terra cotta, in buildings, is used for :

(a) insulation (b) ornamental work

(d)
Ans : (b) Terracotta is the term normally used for
sculpture made in earthenware and also for various
practical uses including vessels (notably flower pots),

water and waste water pipes, roofing, tiles, bricks and
surface embellishment in building construction.

(c) sewage lines sanitary services

It is the natural brownish orange colour of most
terracotta.

86.

The Paints that are most resistant to fire
are

(a) enamel paints (b) aluminium paints

(c) asbestos paints (d) cement paints

Ans : (c¢) Asbestos is a term used to refer to six
naturally occurring silicate minerals. All are composed
of long and thin fibrous crystals, reach fibre bearing
composed of many microscopic 'fibrous crystals' each
fibre being composed of many microscopic 'fibrils' that
can be released in to atmosphere by abrasion and other
processes. Asbestos is an excellent electrical insulator
and is highly heat-resistant.

87.

The separation of water on the fresh concrete is
known as :

(a) segregation (b) hydration
(c) Dbleeding (d) None of these
Ans : (c) Bleeding of concrete— If excess water in the

mix comes up at the surface causing small pores
through the mass of concrete. It is called bleeding.

88.

The sub-classification of sedimentary rocks _ :
(a)
(b)
(c)
(d)
Ans : (b) Sedimentary rocks are type of rock that are
formed by the accumulation or deposition of small
particles and subsequent cementation of mineral or

organic particles on the floor of oceans or other bodies
of water at the earth surface.

volcanic and plutonic
mechanical, chemical, organic
intrusive, extrusive

stratified, un-stratified

The sub-classification of sedimentary rocks mechanical,
chemical, organic.

89.

The purpose of the soundness test of cement
is :

(a)

(b)

(c)

(d)
Ans : (a) e The purpose of the soundness test of cement
is to determine the presence of free lime.

to determine the presence of free lime

to determine the setting time

to determine the sound proof quality of cement
to determine the fineness

e The soundness of cement is determined either by Le
Chatellier's method or by means of a 'autoclave' test.
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90. Distemper isusedon___ :
(a)
(b)
()

(d)

plastered surface not exposed to weather
plastered surface exposed to weather
roof tops

un-plastered brick wall

Ans : (a) e Distempers may be defined as water points
consistency of whiting (powdered chalk), some
coloring pigment (if desired) and glue size mixed in
water.

e Distemper is used on plastered surface not exposed
to weather.

91. A layer of dry bricks put below the foundation
concrete, in the case of soft soils, is called :
(b) shoring

(d) None of these

(a) soling
(¢) D.P.C.

Ans : (a) o A layer of dry bricks put below the
foundation concrete, in the case of soft soils, is called
soling.

e The thickness of stone soling is 15 to 23 cm.
92.

In the analysis of rates, the profit for the

contractor is generally taken as____ :
(a) 20% b)) 15%
(c) 10% d 5%

Ans : (¢) In the analysis of rates, the profit for the

contractor is generally taken as 10%

93. The information which cannot be included in
drawings is conveyed to the estimator
through___ :

(a) specifications
(b) cover note

(c) progress chart
(d) None of the these

Ans : (a) The information which cannot be included in

drawings is conveyed to the estimator through

specifications.

94.  Of the total estimated cost of a building, the
cost of electrification usually accounts for____ :
(@ 1% ®) 5%

(c) 8% (d) 20%

Ans : (¢) Of the total estimated cost of a building,
the cost of electrification usually accounts for 8%.

Work % of estimate
Contractor charge 10%
Labour charge 25%
Electrification 8%
Electric fan 4%
Sanitary and water supply charge 8%

95. Indicating works left in excavated trenches to
facilitate the measurement of borrow pits are
known as___ :

(a) jambs (b) posts

(c) tell-tale (d) None of these

Ans : (¢) Indicating works left in excavated trenches to
facilitate the measurement of borrow pits are known as
tell-tale.

96.

In case of steel rolling shutters, for estimation
of painted area, the plain area is multiplied

by

(a) 0.75 (b) 1.1

() 1.25 (d 1.5
Ans : (b) In case of steel rolling shutters, for estimation
of painted area, the plain area is multiplied by 1.1.

97.

The weight of 10mm diameter mild steel rod

per meter length is equal to :
(a) 0.22kg (b) 0.32kg
(c) 0.42kg (d) 0.62kg

Ans : (d) Diameter of bar (d) = 10 mm

The weight of per meter length = %X d? x 7850kg

— Z0.010x0.010x 7850 = 17.27 _ 0.62kg
4 28
98.  Specifications for hold fasts are given in terms
of :
(a) number (b) weight
(c) volume (d) length

Ans : (b) Specifications for hold fasts are given in terms
of weight.

e Holds fast are the tools that are used to hold the work
pieces firmly.

e Weight is the measure of the amount of mass present
in the body.

99.

The floor slab of a building is supported on
reinforced cement floor beams. The ratio of the

end and intermediate spans is kept at :
(a) 0.7 (b) 0.8
(¢) 0.9 (d) 0.6

Ans : (¢) The floor slab of a building is supported on
reinforced cement floor beams. The ratio of the end and
intermediate spans is kept at 0.9.

100. For a continuous floor slab supported on
beams, the ratio of end span length and
intermediate span length is____ :

(a) 0.6 (b) 0.7
(c) 0.8 (d) 0.9
Ans : (d) For a continuous floor slab supported on

beams, the ratio of end span length and intermediate
span length is 0.9.
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1. Hydrographic survey deals with the mapping
(1] S,

(a) Large water bodies
(b) Canal system

(c¢) Colour movement
(d) None of these

Ans : (a) Hydrographic survey — Hydrography is that
branch of physical oceanography dealing with the
measurement and definition of the configuration of the
bottoms and adjacent land area of oceans, lake, harbors
and other water forms on earth.

2. If the smallest division of a Vernier is longer
than the smallest division of its primary scale,
the Vernier is known as................

(a) Direct Vernier

(b) Double Vernier

(c) Simple Vernier

(d) Retrograde Vernier

Ans : (d) Retrograde vernier — In retrograde vernier
'n' division of the vernier scale are made to coincide
with (n+1) smallest division of the main scale. Each
vernier division is greater that the main scale division.

In this case, the vernier division increase in opposite
direction to those in which the main scale division
increase hence called retrograde.

3. A well- conditioned triangle has angles not less
than............... and more than.......... respectively.
(a) 10°,90°

(b) 20°, 120°

(c) 90°,120°

(d) None of these
Ans : (d) Well-conditions triangle — A triangle is
called conditioned triangle when no angle in it is less
than 30° or longer than 120°.

The shape of the triangle in which any error in angular
measurement has a minimum effect upon the lengths of
the computed sides, is known as a well conditions
triangle.

4. Compensating errors in chaining are................
(a) Proportional to the length of the line
(b) Proportional to the square root of the length
of the line
Inversely proportional to the square root of
the length of the line

Inversely proportional to the length of the
line

(©)
(d)

Ans : (b) Compensating errors — The errors which
may occur in either direction and tends to compensate
are called compensating errors.

Compensating error in chaining are proportional to the
square root of the length of the line.

5. Permissible limits of error
measurement on rough or

in chaining for
hilly ground

(a) 1:2000 (b) 1:1000
(¢) 1:500 (d) 1:250
Ans : (d)
Classification Liil;lictl:;:gi;rgor
Rough or hilly ground 11in 250
In  ordinary survey the | 1in 1000

maximum permissible error

If a steel tape or a steel band | 1in 2000

chain is used

When the standardized steel or | 1 in 5000

invar tape is used

6. If a chain is found too short on testing, it can

be adjusted by ......ccceueeuueen.
(a) Straightening the links
(b) Inserting additional circular rings
(c) Flattening the circular rings

(d) Any of the options

Ans : (d) In chain surveying if chain is found too short
adjusting by —

(i) Straightening links

(i1) Inserting additional circular rings

(iii) Flattering the circular rings.

(iv) Replacing some old ring by new rings.

(v) Opening the joint of the ring.

7. During chaining along a straight line, the
leader of the survey party has three arrows
and while follower has five arrows, the distance
of the follower from the starting points will be

(a) Three chains (b) Four chains

(c) Five chains (d) None of these
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Ans : (¢) Arrow are used for counting the number of
chains while measuring a chain line. An arrow is
inserted into the ground after every chain length
measured on the ground.

After completion of a chain the leader inserts an arrow
and follower picked that on next chaining operation, as
the follower has 5 arrow. So, the distance between the

(@) 0.4 (b) 06
(© 15 (d) 1.3

follower andthe starting point will be five chains.

8. Invar tapes are made of an alloy of ............
(a) Nickle and steel
(b) Copper and steel
(¢) Tin and steel
(d) Aluminum and Steel
Ans : (a) Invar tape — For highest precision work the

invar tape in used. It is mode of an alloy of steel (64%)
and nickel (36%).

— Its having very low coefficient of thermal expansion.

— These are 6 mm wide and generally available in
length of 30 m, 50 m, 100m.

— It is used when high degree of precession is required.

9. Chainage is the distance measured .............
(a) Along a chain line
(b) Perpendicular to a chain line
(c) Perpendicular to a tie line
(d) None of these
Ans : (a) The term chainage is used in surveying to

refer to a distance measured in meter along a chain line,
such as the centre line of a road or railway.

Chain survey used for small area and ordinary work to
make surveying map in chain all measurement is linear
and take in horizontal plane.

10.

In chain survey execution, the first step taken
| [

(a) Reference sketches
(b) Marking stations
()
(d)
Ans : (d) Reconnaissance — It is the first step in chain

surveying and under this to collect details, is called
reconnaissance survey.

Running survey line
Reconnaissance

Reconnaissance survey — It is the first engineering
survey.

—To collect details of obstruction along the route which
are not available in the map.

—To collect geological features of field.

—To determine approximate estimate of construction of
road.

— To determine two or three best possible routes.
11.

A soil has liquid limit of 60%, plastic limit of
35%, shrinkage limit of 20% and it has a
natural moisture content of 50%. What is the
liquidity index of the soil?

Ans : (b) According to question —
Natural moisture content (w) = 50%
Liquid limit (wy) = 60 %

Plastic limit (wp) = 35%

. . . . - W
Liquidity index (I.) = P
W =W,
_50-35 15 _
" 60-35 25
12. The effective stress strength parameters of a

soil are ¢ = 10kPa and ¢ = 30° then shear
strength on a plane within the saturated soil
mass at a point where total normal stress is 300
kPa and pore water pressure is 150 kPa, will be

(a) 90.5 kPa
(¢) 101.5kPa

(b) 96.6 kPa
(d) 105.5kPa

Ans : (b) According to question
o, = 300 kPa
o =30°
Cohesion C =10
and pore water pressure (i) = 150 kPa
G, =0, K
=300- 150
=150 kN/m’
Shear strength
T=c+G,tan¢
=10+ 150 tan 30°
= 96.60 kN/m” or kPa

13.  If the pores of a soil are completely full of air

only, the soil is said to be .................
(a) Wet soil

(b) Fully saturated soil

(¢) Dry soil

(d) Partially saturated soil

Ans : (c) If the pore of a soil are completely full of air
only the soil is dry soil under two phase diagram.
v,

: Water
v (solids) I\

I Water+=solids)

Two phase diagram —

[ A Ty =y
V| —
||-Cu!|u!-| v

{Air+salids)

o

5=0 5-
(dry s01l)

K
{saturation soil)

14. A soil sample has void ratio of 0.5 and its

porosity will be closed to ..............
(a) 50% (b) 66%
(c) 100% (d) 33%
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Ans : (d) According to question
Void ratio (e¢) = 0.5

. e
Porosity, n =—
I+e

0.5 =£=0.33 or 33%

1405 15

Streamlined body surface —
Stream line body coincide with the streamline when

placed in flow, the body is called a streamlined body.

15.  Gradually varied flow is ................
(a)
(b)
(c)
(d)

Steady uniformed flow
Steady non—uniform flow
Unsteady uniform flow

Unsteady non—uniform flow

17. Centre of pressure on an inclined plane is

(a) At the centroid

(b) Above the centroid
()
(d)

Below the centroid
At metancentre

Ans : (b) In gradually varied flow is steady — non-
uniform flow.

Steady flow — If the fluid and flow characteristics (such
as, density, velocity, pressure etc) at a point do not
change with time, the flow is said to be steady,
otherwise unsteady.
dv ds

— =0,— =0 for steady
dt dt

Uniform — If the velocity vector at all points in the flow
is same at any stand of time, the flow is uniform flow
otherwise non-uniform flow.

uniform — ﬂ =0
ds

. dv
non — uniform — d_ =0
S

Ans : (c) Centre of pressure (C,)- The centre of
pressure is the point where the total sum of a pressure
field acts on a body. Causing a force to act through that
point.

It is always below the centre of gravity / centroid.

= Igsin®0 _
Depth of centre of pressure, h = LEe+ X
AX
18.  Separation of flow occurs when pressure
gradient ........c..c....
(a) Tends to approach zero

(b)
(©
(d)

Becomes negative
Changes abruptly

Reduces to a value when vapour formation
starts

16.  Bluff body surface .................
(a)
(b)
()
(d)

Is smooth so that friction can be neglected
Coincides with streamlines
Does not coincide with streamlines

Perpendicular to streamlines

Ans : (¢) Bluff body surface —

Free %

Stream lines

weak region

Bluff body surface does not coincide with stream lines.

Streamlined body surface

—
—_—

Stream lines

Ans : (c) Flow separation occur when —

The velocity at the wall is zero or negative and an
inflection point exists in the velocity profile.

and a positive or adverse pressure gradient occurs in the
direction of flow, and pressure gradient changes
suddenly.

Boundary
stream line

. . d
It is caused by adverse pressure gradient d_p >0
X

19. A one dimensional flow is one which ..................
(a) Isuniform
(b) Is steady uniform
(c) Takes place in straight lines

(d)

Involves zero transverse components of flow

Ans : (d) The flow in which the velocity is the function
of time and one space co-ordinate (x) is called one
dimensional flow or Its involve zero transverse
component of flow.

Experiment flow through the pipe is consider as a one
dimensional flowu=f(x) v=0, w=0
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20. A body floats in stable equilibrium .............
(a) When its metacentric height is zero

(b) When metacentre is above centre of gravity
(c) When its centre of gravity is below its centre
of buoyancy

None of these

(d)

Ans : (b) Condition for equilibrium for floating/body

In case of floating body, meta centre should be above
centre of gravity.

For stability [GM >0/BM —BG|

Distance between metacenter and centre of buoyancy.

BM = Imin
V.

immersed

GM (Metacentric height) = (%— BG)

21. The depth of water below the spillway and
after hydraulic jump are 1 m and 6m
respectively. The head loss will be ..................
(a) 174 m (b) 6m
(¢) 1.7m (d) None of these

Ans : (d) According to question —

yi= Im
Yo = 6m
3
The head loss, h = Ga=y)
4y1y,
13
_6-D =5.20m
4x6x1

22. At the centre line of a pipe flowing under

pressure where the velocity gradient is zero,
the shear stress will be...............

(a) Minimum

(b) Maximum

(c) Zero

(d) Could be any value

Ans : (c) The velocity is zero at the wall of pipe
increasing to a maximum at the centre, then
symmetrically to the other wall, and velocity
distribution is parabolic.

Yelocity profile <
; Shear stress profile

Shear stress maximum at the wall of pipe decreases to a

minimum (zero) at the centre, then symmetrically to the
other wall, shear stress increase and shear distribution is

linear.

23. Fore a gauge pressure of A of —-10.89kPa, what
is the specific gravity of the gauge liquid B in

the figure below?

Aar (’.‘\- 1.:47%m
.,-J L
A Hlel |]
3.200m =1 |[FH] E3048m
% ]'.‘;" =
g L. r Liguid B
2.743m 2 G
G=16
(@ 1
(b) 2
(c) 3

(d) None of these

Ans : (a) Solution from the equation —

Sign; + Sygny; = Sign,

Where S, S, S; are specific gravity

=1.6 x 9.8 x2.743 + 1 x (3.429 — 3.048) x (-10.89) =
S3 % 9.8 x 3.048

=43.010 —4.15=29.87 S;

S;=1
24,

When the adhesion between molecules of a
fluid is greater than adhesion between fluid
and the glass, then the free level of fluid in
glass tube dipped in the glass vessel will be

(a)
(b)
(c)
(d)
Ans : (b) Capillary action in small tube which involve a
liquid-gas-solid interface is caused by surface tension.

Same as the surface of the fluid
Lower than the surface of the fluid
Higher than the surface of the fluid
Dependent on atmospheric pressure

= L ohesion

Adhesion Cohesion > Adhesion

8 =90 =90
(welting fluid) {Non-welting uid)
* Higher than the surface * Lower then the surface of
of the fluid (concave)
28S.

fluid (convex)

Canal normally used for diversion of flood
water of a river is .............

(b)

(d) Contour canal

(a) Feeder canal Inundation canal

(c) Ridge canal
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Ans : (b) Inundation canal — These canals are drawn
directly from large without making any barrage or
clam.

e These canal provided water only when river are
flooded.

e Water level is reduced during dry season and cant
supply water through out the year.

26.

Intensity of irrigation..................

(a)

Is the percentage of culturable commanded
area proposed to be irrigated annually

(b)
(©)

Is always more than 100%

Is the percentage that could be ideally
irrigated

(d)
Ans : (a) Intensity of irrigation— Intensity of
irrigation means the ratio of area under cultivation to
the total. Culturable area— If the intensity is more,

more area is under cultivation, hence water requirement
is more.

All the options are correct

o Intensity of irrigation take generally 40-60%.
27.

The shift of the transition curve of radius 300m

and length 48m is...............
(a) 0.32m (b) 0.42m
(c) 0.52m (d) 0.62m

Ans : (a) According to question — give radius- 300 m
Length of curve (/) =48 m
12
Shift of transition curve (§) = ——
24R
(48 2304
24x300 7200

(48)°
- =032
24300

The commutative speed distribution curve is
usually adopted for geometric design of
highway. The percentile speed adopted for
geometric design is

m)

28.

(a) 85th percentile speed
(b) 90th percentile speed
(c) 98th percentile speed
(d) 99.9th percentile speed

Ans : (c) 98th percentile speed —

98th percentile speed is usually adopted commutative
speed distribution curve is geometry design of highway.

— 85th percentile speed — Safe speed limit

— 15th percentile speed — lower speed limit

— 50th percentile speed — median speed limit
29.

Maximum allowable shear stress in a section is
100kg/cm®. If bar is subjected to tensile force of
5000 kg and if the section is square shaped,
what will be dimension of sides of the squares?

(a) 10cm (b) Scm
(c) 12cm (d) V12cem
Ans : (b) According to question —
Given, Maximum allowable shear stress = 100 kg/cm®
Assume one side of square = (a) cm — axial load
=5000 kg
Shear stress, o = P = 50(2)0
A a
-0
Tmax =4
2
100 = 50020
2a
[ 5000
a=
2x100
a=5cm

30. A brittle material of 4 sq. m cross section

carries an axial tensile load of 20 tones. What
will be the maximum shear stress in the block?

(a) 1250 kg/em® (b) 1000 kg/cm?
(¢) 500 kg/cm® (d) None of these
Ans : (d) Given,
A=4m’=4x10000 = 40000 cm’
Load carries (w) = 20 tonne = 20x 1000 =20000 kg

F
Normal stress, c =—
A

Maximum shear stress, T, = o_F
T2 2A
_ 20000
~ 2x40000
Tmax = 0.25 kg/cm2
31. A support is said to be non—yielding if...............

(a) It can take any amount of reaction

(b) It is frictionless

(c) It holds the beam firmly

(d) The beam has zero slope at the support

Ans : (d) Non-yielding support — When slope of beam
and deflection is zero at the support, that's called non-
yielding support.

Example - Fixed beam.

32. A torsion member is fabricated from two
concentric thin tubes. At the ends, the tubes are
welded to rigid discs so that both the tubes are
twisted as a unit. The radius of the outer tube
is 2r and that of the inner tube is r. If the shear
stresses developed in the outer tube is 'T', then

the shear stress in the inner tube will be.............
(a T (b) 025T
(c) 0.75T (d 05T
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Ans: (d)

According to question —

Given, Internal tube radius =r
Outer tube radius = 2r
According to equation of torsion

T 1.6
r I, L
T
T=—XT
IP
ToCTr
Touler E
Tincr r
Txr
Tiner =
2r
=0.5T

33. The maximum bending stress in an I-beam

occurs at the .................

(a) Neutral axis

(b) Outermost fiber

(c) Joint of wedge and flange

(d) Section where shear stress is maximum

Ans : (b) The bending stress increases linearly away
from the neutral axis until the maximum value at the
extreme fiber at the top and bottom of the beam.

.
D et
N N > 3 F,. Compression

P SOV —t4— i Tension

w

Ans: (b) The shearing stress on the cross-section
maximum at the peripheral to decrease zero at centre
and profile is simple linear, less tresses produced on the
material near the centre of shaft thus, if the shaft is
made a hollow section then that is more efficiency.

— (Hollow section of shaft)sion
> (Solid section of shaft)osion

36. If a close coiled helical spring absorbs 30 Nmm

of energy while extending by Smm, its stiffness
will be ...............

(a) 2 N/mm (b) 4 N/mm
(¢) 6 N/mm (d) 10 N/mm

Ans : (c) According to question -

Given, Expansion of spring on coiled =5 cm
Absorbs energy by coil = 30 N-mm

Absorb
Stiffness (k) = ———or e“ergy,(w) or =20
Expansion of sprlng(A) 5
K =6 N/mm
37. The core of a circular section short column of
diameter d is a concentric circular area having
a diameter
(a) d/4 (b) d/3
(c) dn2 (d) d/8

34. A rectangular bar has been subjected to

torsion. The maximum shear stress will

(a) At the centre
(b) At the corner
(c) At the middle of longer side
(d) Along the diagonal
Ans : (c¢) Torsion — It is a twisting force that is applied

on an object by twisting one end when the other is help
in position or twisted in the opposite direction.

— Thus in rectangular bar there is no shearing stress at
the corners of the section and the shear stress at the
middle of the wide side is greater than at the middle of
the narrow / shorter side.

3s.

Which of the following sections will be best in
torsion?
(a) Solid circular (b) Hollow circular

(¢) Triangular (d) Rectangular

Ans : (a) The diameter of the core of a circular short

. d
columnis — .
4

Kemicorn

a4

38. The maximum shear stress occurs on the
outermost fibres of a circular shaft under
torsion. In a close coiled helical spring, the

maximum shear stress occurs on the..............
(a)
(b)
()
(d)

Outermost fibers

Fibers at mean diameter
Innermost fibers

None of these

Ans : (¢) The maximum shear stress occurs on the
outermost fibres of a circular shaft under torsion. In a
close coiled helical spring, the maximum shear stress
occurs on the innermost fibers.

39. A closed coil helical spring is subjected to a
torque about its axis. The spring wire would

experience a ..........ceeee.
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(a) Bending stress 41. Strength of concrete show an increase with

(b) Direct tensile stress of uniform intensity at its |~ seeseeesesseensensess
cross section (a) Decrease in rate of loading

(b) Increase in rate of loading
(¢) Unaffected by rate of loading
(d) Depends on application of load

(c) Direct shear stress

(d) Torsional shearing stress

Ans : (a) When a closed coil helical spring, fixed at one
end is subjected to twisting couple about the central axis
of the spring. Then the bending moment will be 1

. . : ; Strength of concrete oc .
produced then the spring will experience bending stress. water cement ratio

Ans : (b) Strength of concrete o« cement water ratio.

40. Two beam of equal cross—sectional area are ||— Strength of concrete increase with rate of loading.
subject to equal bending moment. If one beam | 43, If the slump of concrete mix is 60 mm its

has square cross—section and the other has workability is .............
circular section, then..........ccceeueeuee. (a) Low (b) Medium
(a) Both beams will be equally strong (c) High (d) Very high
(b) Circular section beam will be stronger Ans : (b) Workability of concrete — It is an important
(¢) Square section beam will be stronger property of concrete in its stage. Workability in simple
(d) The strength of the beam will depend on the terms can be deﬁneq as the ease with which the
.o concrete can be mixed, transported placed and
nature of aiding
compacted.
Ans : (¢) Assume — Degree of workability ~ Slump in mm
Dia of circular beam =d Very low 0 to 25 mm
Sides of square beam = a Low 25 to 50 mm
To question — beam of equal cross section area Medium 50 to 100 mm
nd® High 100 to 75 mm
4 - 43.  Segregation is responsible for ...........c........
. - (a) Honey comb concrete
== \/: =0.886 (b) Porous layers in concrete
(c) Sand streaks in concrete
4 .
*. section modulus of square beam (Z;) = 1 =2 /12 (d) Allthe options are correct
y a/2 Ans : (d) Segregation — Segregation can be define as
a3 separating out of the ingredient of a concrete mix, so
(ZS) = v that the mix is no longer in a homogeneous condition.

Segregation is responsible for —

Section modulus of circular beam (Z,) = « Honey combed concrete

I (ﬂd4 / 64) e Porus layer in concrete
; - dn2 e Surface scaling in concrete
e ¢ Sand streets in concrete
T
c :3_2 44. The durability of concrete is affected by
ration between z; and z (a) Cider
7 (a3 /6) 23 3 (b) Vinegar
S D A Tl
Z. nd/32 6 ad (¢c) Alcohol
s (d) Both cider and vinegar
2
_[(a) 32 _ (0.886)"x 32 Ans : (d) Durability — The durability is defined as its
d 6m 6x3.14 ability to resist weathering action, cement attack,
7 205 abreaction, or any other process to deterioration.
= Factors affecting durability — Type of quantity
Z, 1884 constituent material.
Zs= 1817, [strength oc Z] e Cement content and water cement ratio.
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o Shape and size of member

e Chemical/physical/biological factor
{cider/vinegar/temperature effect etc. }

e Freezing and thawing

e Abrasion etc.

45.  Slump test is a measure of.............

(@
(b)
(©)
(d)

Tensile strength
Compressive strength
Impact value
Consistency

48. Which one of the following properties of a

plastic concrete is modified by the air-
entraining agents

(a) Workability
(b) Segregation
(c)
(d)

Bleeding
All option is correct

Ans : (d) The slump test measures the consistency of
fresh concrete before it sets.

e [t is perform to check workability as freshly made
concrete and therefore, the ease which concrete flow.
Degree of workability Slump in mm
0 to 25 mm

25 to 50 mm

50 to 100 mm

Very low
Low
Medium

Ans : (d) Air-entraining concrete is made by mixing a
small quality of air entraining agents or by using air
entrain by cement.

e Air entraining agents incorporate millions of no
coalescing air bubble. It is resistance to first action and
permeability.

e Modifying the properties of plastic concrete
regarding, workability, segregation, bleeding and
finishing quality of concrete. It is quantity 0.005 to 1%

of cement quantity.

High 100 to 75 mm

46. Shrinkage of concrete is directly proportional

{1 [,
(a)
(b)
(c)
(d)

Cement content

Sand content
Aggregate content
Temperature of water

49. A concrete in which dry coarse aggregate are
first packed to has the least voids and then the
cement sand mortar is injected under pressure
to fill all the voids, resulting in a very dense

concrete, is known as ..................
(@)
(b)
(©)
(d)

Pre—packet concrete
Vacuum concrete
No fines concrete
Aerate concrete

Ans : (a) Shrinkage is shortening of concrete due to
drying and is independent of applied load.

e Shrinkage of concrete is the time dependent strain
measured in an unloaded and unrestrained specimen at
constant temperature.

e The drying shrinkage increase with an increase in
cement content or an increases in water content.

Ans : (a) e Pre-packed concrete — Concrete produced
by placing coarse aggregate in a form and later injecting
a Portland cement - sand grout usually with admixtures
to fill in voids.

e Pre-patched concrete is a special technique of placing

concrete under water.

e Shrinkage is greater with richer mix.

47. Approximate value of shrinkage strain in
concrete is .....eeveeeseennns
(a) 0.03 (b) 0.003
(c) 0.0003 (d) 0.00003

Ans : (c) Shrinkage strain — The shrinkage of
concrete depends upon the constituent of concrete size
of the member and environment conditions.

e Shrinkage of concrete is most influenced by the total
about of water present in the concrete at the time of
mixing and to a lesser extent by the cement content.

e Approximate shrinkage strain — For free-tensioning -
0.0003

0.0002

For post tensioning - ——
log,o(t+2)

{t = age of concrete

50. For protection from frost, concrete should
be..iirennnnnns
(a) Dense
(b) Free from cracks
(¢) Adhesion between mortars and aggregate
should be perfect
(d) All the options are correct
Ans : (d) For protection for frost, concrete should be —

(1) In dense condition.
(i1) Free from cracks
(iii) Adhesion between mortars and aggregate should be

perfect.

at transfer in day.}

51. In order to have segregation in concrete

dropping height should not be more than

............

(a) 25cm
(c) 100 cm

(b) 50cm
(d) 250 cm
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Ans: (¢) Segregation — Segregation can be define as
separating out of the ingredient of a concrete mix, so
that the mix is no longer in a homogeneous condition.

e As a result, greater voids ratio, lower stability and
lower strength are achieved.

e The height of the concrete dropping should not
exceed 100 cm to protect the concrete from
segregation.

Segregation is responsible for —
¢ Honey combed concrete
e Porus layer in concrete

o Surface scaling in concrete

e Sand streets in concrete

52. The main object of compaction of concrete is

(@)
(b)
(©

To eliminate air holes

To achieve maximum density

To get intimate contact between the concrete
and embedded material

(d)

All the options are correct

—For constant water cement; workability increase as the
aggregate cement ratio is reduced.

—For satisfactory workable concrete with constant water
cement increase in aggregate cement ratio, decrease
the strength of concrete.

5sS.

Addition of sugar in concrete results in .............
(a) Increase in setting time by about 1 hr

(b) Increase in setting time by about 4 hr

(c) Decrease in setting time by about 1hr

(d) Decrease in setting time by about 4 hr

Ans : (b) Retarder-To delay or prolong the setting
time of cement paste in concrete. Ex. Sugar, gypsum,
calcium sulphates, starch cellulose product.

e Sugar in concrete, then increase setting (4 hr) time. It

is used in concrete 0.2%

56. The aggregate impact value of the aggregate

used in ....covueenee.

(a) Building concrete is less than 45

(b) Road pavement concrete is less than 30
(¢) Runway concrete is less than 30

(d) All options is correct

Ans : (d) Compaction of concrete — It is the process
which expel entrapped air from freshly placed
concrete and packs the aggregate particles together.
So as to increase the density of concrete and to get
intimate contact between the concrete and embedded
material.

— To achieve high density.
— To improve strength and durability.

— To eliminate honey combed and other defects.
53.

Steam curing is not used with....................
(a) Ordinary Portland cement

(b) Rapid hardening cement

(c) High alumina cement

(d) All the options are correct

Ans : (d) Aggregate impact value— The ratio of the
weight of fins formed to the total sample weight in each
test shall be expressed as a percentage the result being
recorded to the first decimal place.

Aggregate impact value = %x 100

Where A = weight in 'g' of saturated surface - dry
sample

B = weight in 'g' of friction passing through 2.36 mm IS
sieve.

Aggregate impact value —
e Building concrete is less than 45
e Road pavement concrete is less than 30

e runway concrete is less than 30

Ans : (¢) Stream curing is advantageous early strength
gain in concrete is important or where additional heat is
required to accomplish hydration as in cold weather.

— Because high alumina cement has more heat of

hydration then not used stream curing for this cement.

54. For a satisfactory workable concrete with a

constant W.C. ratio increase in aggregate—
cement ratio

(a) Increases the strength of concrete
(b) Decreases the strength of concrete
(c) No effect on the strength of concrete
(d) None the these

57. The development of strength of cement and its

fineness are........ccceeuee
(a) Directly proportional
(b) Inversely proportional
(¢) Not related

(d) Randomly related

Ans : (b) Aggregate cement ratio — The aggregate
cement ratio is only a secondary factor in the strength of
concrete but it has been found that. For a constant water

Ans : (a) Fineness of cement increases—

e Faster reaction

e Higher heat of hydration

e Large particle do not react with water completely
e Higher shrinkage indicate higher fineness

e Reduce bleeding with higher fineness

e Reduced durability with higher fineness

strength of cement oc Fineness

cement ratio. A linear mix leads to a higher strength.

58.  Flash set of ordinary Portland cement paste is
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Premature hardening
Surface hardening only

Hardening without development of heat of
hydration

All the options are correct

(@)
(b)
(©)

(d)

spacing exceeding 300 mm or web thickness which ever
is less.

e When overall depth of beam becomes more than 750
mm, side face reinforcement shall be provided along the
two face of the beam section.

Ans : (a) Flash set — It is the immediate stiffening of
cement paste in a few minutes after mixing when water.
It is accompanied by large amount of heat generation
upon reaction of C;S with water.

e Flash set of ordinary Portland cement paste is
premature hardening.

e Gypsum (2 to 3%) is placed in cement to prevent
flash-set.

59.

The limits of percentage 'p' of the longitudinal
reinforcement in a column is given by

(a) 0.15% to 2% (b) 0.4% to 4%
() 0.8% to 6% (d) 0.8% to 8%

Ans : (c) Longitudinal reinforcement —

o Longitudinal reinforcement in column 0.8 to 6%.

e Minimum area of steel = 0.8% of the gross area of]
column.

Maximum area of steel —

e When bar are not lapped = 6% of the grass area of]
column

o When bar are lapped = 4% of the gross area of column.
60.

The bond strength between steel reinforcement
and concrete is affected by

A. Steel properties
B. Concrete properties
C. Shrinkage of concrete
The correct answer is
(a) AandB (b) BandC
(c) AandC (d A,BandC
Ans : (d) Bond strength — A perfect bond, existing

between concrete and steel reinforcement is one of the
fundamental assumptions of reinforced concrete.

e Bond strength arises primarily from the friction and
adhesion between concrete and steel.

e Bond strength depend on
— Steel properties

— concrete properties

— Shrinkage of concrete

62. Limit state of serviceability of prestressed

concrete sections should satisfy
(a)
(b)
()
(d)

Cracking, deflection and maximum compression
Cracking only

Deflection and cracking

Deflection and maximum compression

Ans : (¢) Limit state of serviceability — Limit of
serviceability of prestressed concrete section should
satisfy deflection and cracking.

— To satisfy the limit state of cracking it is necessary to
satisfy the stress limitation for the outermost fibers of
section.

— The deflection of flexural member is calculated to
satisfy a limit state of serviceability, since a prestressed
concrete member is smaller in depth than an equivalent
reinforced concrete member. The deflection of a
prestressed concrete member tends to be longer.

63.  Shear span is defined as the zone where............
(a) Bending moment is zero

(b) Shear force is zero

(c) Shear force is constant

(d) Bending moment is constant

Ans : (¢) Shear span is the distance from the point of
application of concentrated force to its respective
graviton force.

15

R4

— Throughout single shear span the shear force is
constant, i.e., have same value of shear force
throughout a single shear span.

61. The side face reinforcement, if required in a T—

beam will be
(a) 0.1% of the web area
(b) 0.15% of the web area

(¢) 0.02% to 0.3% of the web area depending
upon the breadth of the web

(d) Half of the longitudinal reinforcement

....................

Ans: (a) Side face reinforcement in T-beam — Side
face reinforcement shall not be less that 0.1% of web
area, and shall be distributed equally in two force at a

64. A reinforced cantilever beam of span 4 m has a

cross—section of 150 x 500 mm. If checked for
lateral stability and deflection, the beam

Fail in deflection only
Fail in lateral stability only
Fail in both deflection and lateral stability

Satisfy the requirements of deflection and
lateral stability

‘Ans : (¢) According to question—
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Length of reinforced cantilever (¢y) = 4m
Area="b x d =150 x 500mm

(i) Check in deflection—
For cantilever [ﬁj _Span *7
d) depth

M =8> 7 (the fail in deflection)
500

(i1) Check in lateral stability —

2
For cantilever, Lo =25 b or 100b— (whichever is less)

ly=25x150=3750
150
500
then 3750 mm < 4000 mm
Result — Fail in both deflection and lateral stability.

100 x

=4000 {take value 3750}

65. The final deflection due to all loads including
the effects of temperature, creep and shrinkage
and measured from as—cast level of supports of
floors, roofs and all other horizontal members

should not exceed.......cccuueeee
(a) Span/350 (b) Span/300
(¢) Span/250 (d) Span/200

Ans : (¢) The final deflection due to all load including
the effects of temperature, creep and shrinkage and
measured from the as-cost level of the support of
floors, roofs and all other horizontal members shall
not normally exceed, span / 250.

e The deflection including the effects of temperature.
Creep and shrinkage occurring after the erection of
partitions and the application of finishes should not
normally exceed span/350 or 20 mm whichever is
less.

66.

The main reinforcement of a RC slab consists
of 10 mm bars at 10 cm spacing. If it is desired
to replace 10 mm bars by 12mm bars, then the
spacing of 12mm bars should be...............

(a) 12cm (b) 14cm
(¢) 14.40 cm (d 16cm
Ans : (¢) Assuming total reinforcement = Ay
Case - 1
a, x100
5 =——
Ast
T x10>x100
A, =4 =785.4mm’
10
Case - 11
a, x100
s, =—*+—
Ast

T 122 %100
4

S, =—— = 14.40mm
785.4

According to Whitney's theory, the maximum
depth of concrete stress block in a balanced

67.

RCC beam section of depth 'd’ is............c.....
(a) 03d (b) 043d
(¢) 0.5d (d) 0.53d
Ans : (d) According to Whitney's theory — The
maximum depth of concrete stress block in a balanced
RCC beam section of depth 'd’
Steel Jy (N/mm?) depth (d) maximum
grade strain
Fe-250 250 0.53d 0.00308
Fe—415 415 0.48d 0.00380
Fe-500 500 0.46d 0.00417
68. If the loading on a simply supported
prestressed concrete beam is uniformly
distributed, the centroid of tendons should be
preferably

(a) A straight profile along the centroidal

(b) A straight profile along with the lower kern
(c) A parabolic profile with convexity downward
(d) A circular profile with convexity upward

Ans : (¢) For simply supported beam subjected to
uniformly distributed. The centroid of tendons should
be a parabolic profile with convexity downward, and
BMD is parabolic.

— For load balancing shape of cable shall be as per same
profile with convexivity downward.

69. If 'b' is the width of the plate and 'd' is the
diameter of the rivet, then the efficiency of a
riveted joint having diamond riveting is given
by
(a) (b—d)/b
(c) (b—2d)/b

(b) (b-d)yd
(d) (b-2d)y/d

Ans : (a) Efficiency = strength of riveted joint

strength of solid plate
b-d .. b =width of plate

x100 d =dia of rivet

(n)=

70. If a rolled steel flat designated as 55 L.S.F. 12
mm is used as lacing, then minimum radius of
gyration will be
(a) 3 mm

(¢) 3.46 mm

(b) 6 mm
(d) 3.8 mm

Ans: (¢) According to question
thickness of rolled steel (t) = 12mm
width of rolled steel (b) = 55mm

Minimum radius of gyration (k) = \/%
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12 12
«_ [7920 _ [1920
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71.  Angle of inclination of the lacing bar with the
longitudinal axis of the column should
preferably be between ....................

(a) 10°-30° (b) 30°-280°
(c) 40°-70° (d) 20°-70°

Ans : (¢) Lacing is generally preferred in case of]
eccentric loads. Battening is normally used for axially
loaded column and where the components are not for
apart.

— Slenderness ratio (A) of lacing = 145

— For buckling criteria =

ymin
— Minimum thickness of lacing bars —

/
t « — for single lacin
40 g g

/
t « — for double lacin
60 8

n°El

cr 7\‘2
1
Po="7

So, the buckling load-carrying capacity of a steel
column is inversely proportional to the square of the
slenderness ratio of the column.

74. And angle section can be used as purlin when

slope of the roof truss is.....c.cccceeeeecereuncee
(a) Between 40° and 70° (b) Less than 30°
(c) Greater than 30° (d) Less than 45°

Ans : (b) Purlin— Purlins are beams provided over
trusses to support roof system between adjacent trusses.
Channels, angle section and old formed 2-section are
widely used as purlin.

¢ Angle section can be used as purlin when slope of the
roof truss is less than 30°.

2
e Maximum bending moment in the purlin — %

75. For unstiffened flange of a beam in flexural
compression, the maximum allowable outstand
is equal to....ccecureurecnrens
(a) 20t (b) 16t
(c) 32t (d) 14t

Ans : (b) For unstiffened flange of a beam in flexural
compression, the maximum allowable outstand is equal
to 16t.

72. The effective length of battened column is
increased by ........cceee..
(a) 10% (b) 7%
() 12% (d) 25%

Ans : (a) Battens are plate or any other rolled section

used to connect the main components of compression
members. Battens should be placed apposite to each
other on the two parallel faces of compressive members.
— Number of battens in a column should be such that
member is divided into not less than three bays.

— The effective length of battened column is increased

by 10%.

76.  The problem of lateral buckling can arise only

in those steel beams which have........cccceeeevnnnee

(a) Moment of inertia about the bending axis
larger than the other
(b)

Moment of inertia about the bending axis
smaller than the other

Fully supported compression flange
None of these

(©)
(d)

73. The buckling load in a steel column

(a) Related to length
(b) Directly proportional to the slenderness ratio

(c) Inversely proportional to the slenderness ratio
(d) Non linearity of the slenderness ratio

Ans : (¢) According to Euler's formula for buckling
load (P,)

T’EA
or KL 2
)

Slenderness ratio A = &
r

Ans : (b) Lateral buckling in steel column occur is in
the direction of axis having least radius of gyration or
least moment of inertia.
— Moment of inertia about the bending axis is less than
the other axis.
n°El
12

— Euler's buckling load Pg=

77. In a truss girder of a bridge, a diagonal
consistence of mild steel flat 400 ISF and
carries a pull of 800 kN. If the gross diameter

of the rivets is 26 mm, then
(a) 6 (d) 7
(c) 8 (d) 9

So,

Ans : (d) According to question
Bearing stress o, =270 MPa
Shear stress o, = 90 MPa
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Shear stress = %dz X2 x oy {double riveting}

o, = %(26)2 x2x90=95.6 kN

Bearing stress 6, =c,xd Xt
P,=270 x 26 x 10
P, = 84.24 pN <95.6 kN

Number of rivet

00 =9.4 =9 rivet
4

78.  Consider the following factors

A. Large number of loading cycles
B. Large variations in stress

C. Large stress concentrations

Those associated with fatigue failure would

include
(a) AandB (b) AandC
(c) BandC (d A,B,andC

Ans : (¢) The velocity of exit waste gases should be the
minimum of 2.5 of wind speed to prevent down
draught.

81.

In stone masonry, the stones are placed in
position such that the natural bedding plane is

Normal to the direction of pressure they carry
Parallel the direction of pressure they carry
At 45° to the direction of pressure they carry

(d) At 60° to the direction of pressure they carry

Ans : (a) Stone masonry is used for the construction of
walls, columns, lintel, arches beam etc. of a building.

e All stones should be laid on their natural beds.

e No tension stresses should be allowed to develop in
the masonry.

e In stone masonry, the stones are placed in position
such that the natural bedding plane normal to the

direction of pressure they carry.

Ans : (d) Fatigue— It is a type of damage / failure in
material.

e Which is caused by fluctuating or cyclic stress.

e Under fluctuating /cyclic stress, failure can occur at
lower loads than under a static load.

oIt is in large variation in stress and large stress
concentration.

79. The device used for the easy separation of dry

dust of 10 to 100 pm size iS.....cceceereerncee
(@)
(b)

Cyclone

Gravity settling chamber
(c) Bag filter

(d) Scrubber

82. Slate and marble stone belong to................
(a) Igneous rocks (b) Metamorphic rocks

(c) Sedimentary rocks (d) Foliated rocks

Ans : (b) Metamorphic rock— Rock that was once one
from rock but has changed to another under the
influence of heat, pressure of fluid without passing
through a liquid phase.

Ex. : State, marble, schist, gneiss, quartzite, serpentine.
83.

Find the one which is not used in quarrying?
(a) Gun powder (b) Gun cotton
(c) Marble powder (d) Dynamite

Ans : (a) Cyclone separator— They create a dual
vortex to separate course from fine dust.

e Cyclone separator is a method of removing
particulates from an air, gas or liquid stream, without
the use of fitness through vortex separation.

e When removing particulate matter from liquid, a
hydro cyclone is used, while from gas a gas cyclone is
used.

e For the separation of dry dust of 10 to 100 pm size,

Ans : (¢) Gunpowder — It is mixture of sulfur charcoal
and Potassium Nitrate.

Gun powder — A highly nitrate form of nitrocellulose
used as an explosive.

Dynamite — A highly explosive consisting of nitro
glycerin mixed with an absorbent material and typically
molded into sticks.

e Gunpowder, gun cotton and dynamite are used in

quarrying while marble powder is not used in quarrying.

the cyclonic separator is used.

80. The velocity of exit waste gases should be a
minimum of .....eevviiveiisennnnne. of wind speed to
prevent down draught.

1 1

a) — b) 1—
() > (b) 5
1 1

c) 2— d 3-
(© 27 @ 37

84. Hollow bricks are generally used with the

purpose of..........ccueee.

(a) Reducing the cost of construction
(b) Providing insulation against heat
(c) Increasing the bearing area

(d) Ornamental look

Ans: (b) Hollow brick are generally used —

e The air present in the hollow area of these brick make
them thermal insulators.

e They are also provide more sound insulation as
compared to solid brick.
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e They keep the interiors cod in summer and warm in
winter especially the "clay hollow brick".

8s.

The lime which has the property of setting in
water is known is

(a) Fatlime
(b) Hydraulic lime
(c) Hydrated lime
(d) Quick lime
Ans : (b) Hydraulic lime — Hydraulic lime has a

property of setting and hardening under water is made
out of it.

It contain small quantities of silica and alumina or iron
oxide which are in chemical combination with calcium
oxide content.

89. The operation of removal of impurities of clay
adhering to iron ore is known as.

(a) Calcination

(b) Purification

(c) Dressing

(d) Refining

Ans : (c¢) Dressing in iron ore — The removal of
impurities or dust of unwanted material from the clay
adhering to iron ore like ferric oxide (Fe;0,) is known
as dressing.

Calcination— Calcination is heating to high temperature
in the absence of air or oxygen.

CaCO; — CaO + CO, (Calcination)

The specific surface expressed in square cm gm
of a goof Portland cement should not be less

90.

86.  Bullet proof glass is made of thick glass sheet than
and a sandwiched layer of....ccccovvereeee. [ TTETEEEEEET
(@) Steel (a) 1750 (b) 2000
c) 2250 d) 2500
(b) Stainless steel © @
(c) High strength plastic Ans.: (¢) The fineness of gement is measured as
(d) Chromi lat specific surface. Surface area is expressed as the total
omium plate surface area in square meter of all the cement particle
Ans : (c) Bullet proof glass is made from composition ||| in 1 kg.
of two or more glasses in which one is plastic (venoil- .

. . . . Specific
resin) and another is soft. In this plastic part of glass has Tvpe of cement surface area
high strength which causes protection. P (cm%/gm)

— Its thickness is 15 to 100 mm the glass expands from
3 5 OPC 2250
3 107 inch RHC 3250
87. If the rocks are formed due to alteration of || Low heat cement (LMC) 3250
original structure under heat and excessive || potland pozzolana cement (PPC) 3000
ressure, then they are known as
?a) Tgncous y High alumina cement (HAC) 2250
(b) Sedimentary Super sulphate (SSC) 4000
(c) Volcanic 91. A document containing detailed description of

(d) Metamorphic

Ans : (d) Metamorphic rock — Rock that was once
one from rock but has changed to another under the
influence of heat, pressure of fluid without passing
through a liquid phase.

Ex. — State, marble, schist, gneiss, quartzite, serpentine.
88.

The shape of the brick gets deformed due to
rain water falling on hot brick. This defect is
known as......oceveevuennee
(a) Chuffs

(¢) Nodules

Ans: (a) Chuffs — If rain water fall on a hot brick then
it get deformed become defective that is called chuffs.

(b) Bloating
(d) Lamination

Bloating— Its Cause due to presence of excess
carbonaceous matter and sulphur in brick clay.

all the items of work (but their quantities are
not mentioned) together with their current
rates is called..........cceueeueenee

(a)
(b)
(©)
(d)

Tender

Schedule of rates
Analysis of rate
Abstract estimate

Ans : (b) Schedule of rates — The schedule of rates
consists of group of item such as demolishing items,
excavation items, concrete items, RCC work, brick
work items, etc and also information regarding the
present wages of labour and price of different items, is

given in it.

92.  The number of bricks required per cubic meter

of brick masonry is
(a) 480
(c) 520

(b) 500
(d) 540
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Ans : (b) Nominal size of brick
=20cm % 10 cm % 10cm
Per cubic meter required no. of brick
3 Im’
0.20x0.10x0.10
Note : Standard size of brick =19 cm x 9 cm x 9 cm
Ist class brick weight = 2.75 to 3 kg.
93.

=500 brick

In the centre line method of working out
volumes, for cross walls, what deductions must
be made from the centre line length at each
junction?

(a) Twice the breadth

(b) Half the breadth

(c) 1.5 breadth

(d) None of these

Ans : (b) The method is suitable for walls of similar
cross section.

— Trial centre line length is multiplied by breath and
depth of respective. Item to get the total quantity at a
time.

— When cross walls or partitions or verandah wall joint
which main wall, the centre line length gets reduce /
deduction by half of breadth for each function.

94.

The volume of the cement required for 10m® of

brickwork in 1 6 cement mortar is
approximately equal to................

(a) 3/7m’ (b) 3/6m’

(c) 3/4m’ d 35m’

Ans : (a) ..For 1m’® brick masonry required dry mortar
0.30 m’”.

Quantity of cement = % =0.042 m’
+

For 10 m® = 0.042x10 = 0.42 mr’ or %m3

=12.6 bag

The explosive for blasting is usually expressed
in terms of.........cceueeuee

(a)

(b)

()

(d)
Ans : (¢) Amount of explosive for blasting is measured
in term of weight in kg.

9s.

Explosive power

Volume of earthwork than can be blasted
Kilograms

None of these

— Explosive is used in quarrying of stone.

Exp. Dynamite, gun cotton, gun-powder etc.
96.

Whenever colour washing on Asbestos cement
corrugated sheets is done, in the estimation the
plane area of the sheets is increased by

(@ 5% (b) 10%
(c) 15% (d) 20%

Ans : (d) The colour washing on asbestos cement sheets
is done then the plane area of the sheets increased by
20%.

— Corrugated steel sheets — 14%

Semi-corrugated asbestos cement sheet — 10%

97. Which department looks after the execution

and maintenance of water supply and sanitary
works?

(a) Public works department
(b) Social welfare department
(c) Public health department
(d) None of these

Ans : (c) When the execution and maintenance of water
supply and sanitary work is done the after that
remaining work is done by the public health

department.

98. The life of teakwood doors and windows is
usually taken to be....................
(a) 80 year (b) 60 year
(c) 40 year (d) 20 year

Ans : (¢) The teak wood door and window the great
properties to withstand extreme climatic condition and
its durability is high usually taken as 40 year.

— Compressive strength of teak wood = 100 kg/cm” and
at water content 12% then strength of teak wood is 640

kg/em’.

99. The quantity cement concrete damp—proofing

course is measured in terms of.................
(b) m’
(d) Lump-sum

(@) m
(¢c) m’

Ans : (b) Damp proof course — It is a barrier of
impervious material built into a wall or pier to prevent
moisture from moving to any part of the building.

— It is take place at plinth level or from GL to 150 cm
height.

— It is thickness take 25 to 44 mm and ratio (1 : 2 : 4)
— Its unit is m” (square meter)

100. The unit weight of R.C.C. (in kg/m"®)

(a) 1200 (b) 1800
(c) 2400 (d) 3000
Ans : (¢)

e Plain concrete (unit weight) = 2400 kg/m’
e Unit weight of RCC = 2500 kg/m’

e Reinforced with 2% the unit weight of concrete =
2530 kg/m’

e Use ballast of brick then take = 1920 kg/m’

e Ballast of stone is used then unit weight of lime

concrete = 2240 kg/m’
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standards is
(a) 20cm x 10cm x 10cm
(b) 23cm x 12c¢m X 8cm
(c) 19cm % 9cm X 9cm

(d)

....................

18cm X 9cm x 9cm

The standard size of brick as per Indian

The ductility value of bitumen is
(a) Equal to that of tar

(b) More than that of tar

(c) Less than that of tar

(d) None of these

.................

Ans : (¢) The standard size of brick.
As per Indian standard is or modular —
Size of brick

19c¢m X 9cm *x 9cm

nominal size (with mortar) is 20cm x 10cm % 10cm

Ans : (¢) The ductility of binder is an indication of its
elasticity and ability to deform under load and return to
original condition.

Comparison between Tar and Bitumen

2.

(a) Milk lime (b) Hydraulic lime
(¢) Lump lime (d) Hydrated lime

The quick lime as it comes from Kkiln is

Ans : (¢) Quick lime : The lime which is obtained by
the calcinations of comparatively pure lime stone is
known as the quick line or caustic lime. It is capable of
slaking with water and has no affinity for carbonic acid.

The chemical composition's (Ca0O) oxide of calcium and

Properties Bitumen Tar
1. Colour Black to dark | Colour same as
brown bitumen
2. Temperature | less temperature | more
susceptibility susceptible temperature
susceptible
resulting in

greater variation
in viscosity with
temperature.

3. Ductility Less ductile More ductile

it has great affinity for moisture. 6. Quartzite is a ....ceceeveennee N

The quick lime as it comes out from kilns is known as (a) Sandy rock (b) Siliceous rock

the lump lime. (c) Organic rock (d) Calcareous rock
3. The penetration test on bitumen is used for | Ans : (b) Quartzite is a metamorphic formed when

determining its
(a) Grade
(c) Viscosity

(b) Ductility
(d) None of these

Ans : (a) Penetration test — It is the resistance to flow
or measurement of hardness of bitumen. It also
determines the grade of bitumen.

quartz-rich sandstone or crest has been exposed to high
temperatures and pressures such conditions fuss the
quartz grains together forming dense, hard, equiangular
rock.

4. How does the seasoning of timber help?

A. Tt increases the weight of timber

B. It improves the strength properties of timber
(a) Only A (b) OnlyB

(c) Both A and B (d) None of these

Ans : (b) e It decreases the weight of timber and

thereby to lower cost of transport and handling.
e It make timber safe from the attack of fungi and

insects.

e [t reduce the tendency of timber to crack, shrink and
warp.

e It impart hardness, stiffness, strength and better
electrical resistance to timber.

Rock Chemically | Physically | Geologically
Quartzite Siliceous Foliated Metamorphic
7. Plaster of Paris can be obtained from the
calcination of
(a) Lime stone (b) Gypsum
(¢) Dolomite (d) Bauxite
Ans : (b) Plaster of Paris can be obtained from the

calcination of Gypsum.

e Gypsum is used in cement, its increase the initial
setting time of cement.

8.

A brick masonry could fail due to

(a) Rupture along a vertical joint in poorly
bonded walls
(b)

Shearing along a horizontal plane
(¢) Crushing due to overloading
(d) Any of these
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Ans : (d) A brick masonry could fail due to —

¢ Rupture along a vertical joint in poorly bonded walls.
e Shearing along a horizontal plane

e Crushing due to overloading

(a) Scrap value
(¢c) Junk value

(b) Salvage value
(d) Book value

9. Which of the following statements is correct?

(@
(b)

Excess of alumina in the clay makes the brick
brittle and weak.

Excess of alumina in the clay makes the brick
crack and warp on drying.

Excess of alumina in the clay leaves high
power deposit on the brick.

Excess of alumina in the clay improves
impermeability and durability of the brick.

Ans : (b) Alumina —

e [t is the chief constituent of every kind of clay. A
good brick earth should contain about 20 to 30% of
alumina. This constituent imparts plasticity of earth so
that it can be moulded.

(©)
(d)

e Excess of alumina in the clay makes the brick crack
and warp on drying.

10.

The compressive strength of 100 mm cube as
compared to 150 mm cube is always...............

(a) Less (b) More
(¢) Equal (d) None of these

Ans : (b) Salvage value —

e It's value of material after end of the useful life
without dismantling.

e Salvage value always positive.

14. The plan of a building is in the form of a
rectangle with centre line dimensions of outer
walls as 14.7m X 9.7m. The thickness of the
wall in super structure is 0.30m. What is the

floor area of the building?
(a) 143 m’ (b) 139 m?
(c) 152 m’ (d) None of these

Ans : (b) The compressive strength of 100 mm cube as

compared to 150 mm cube is always more.

11.  Which of the following is the most correct

estimate?

(a) Plinth area estimate

(b) Cube rate estimate

(c) Detailed estimate

(d) Building cost index estimate

Ans : (¢) Detailed estimation —
e Detail estimate prepare after administrative session.

e [t is most suitable estimation and tendering prepare
according to this estimation.

e In this estimation added 3% for wastage and 2% of
work charge.

12.

The technique of finding the fair price of an
existing building or property is known

(a) Estimation (b) Valuation

(d) Costing

Ans : (b) The technique of finding the fair price of an
existing building or property is known as valuation

(c) Pricing

or

Valuation is the estimate of value of property and
machinery by valuation we determine present value.

13.

The value of the property (without being
dismantled) at the end of the useful life period
is known as ........cceueeee.

Ans : (d) Given—
Centre line dimension of outer walls = 14.7m % 9.7m.
Thickness of the wall = 0.30m

4
(. 30m
+

9.7m

[ E—
Floor area of the building

_ (14.7 N 0.30 N 0.30)>< 9.7+ 0.30 N O.30j
2 2 2 2

=15.0x10.0
=150 m?

14 Tm —™

15. The value of the dismantled material less the

cost of dismantling is called.
(a) Scrap value (b) Salvage value
(c) Rateable value (d) None of these

Ans : (a) Scrap value —
e Scrap value is 10% of total cost of project.

e [t's value of material after dismantling of building
after end of the service life.

e For some material scrap value is negative for some

material is zero and for some material's positive.

16.  If the bearing is not specified for the lintel, in

the estimation it is usually taken as ...............

(a) Thickness of lintel subjected to a minimum
value of 12 cm
(b)

% of lintel thickness or 12 ¢cm whichever is
(©)

larger
(d) 15cm

Y of lintel thickness
Ans : (a) If the bearing is not specified for the lintel, in
the estimation it is usually taken as thickness of lintel

subjected to a minimum value of 12 cm.

17. In the estimation of plastering surface the

deductions are not made for ..........ccceuuee.
(a) Ends of beams (b) Ends of rafters
(c) Small openings upto 0.5 m*

(d) None of these
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Ans : (*) Steel work nearly = 0.001 m
length /width/depth = 0.01

wood work = 0.002 m

RCC slab & reinforced bar = 0.005 m
Accurate area = 0.01 m’

in volume = 0.01 m’

wood work (volume) = 0.001 m’

weight of kilogram and the estimation of plastering
surface are not deduction.

18. The approximate volume of cement required to
prepare 100m’ of 1 : 2 : 4 concrete is .........ceeve...
(@) l6m’ (b) 32m’
(c) 25m’ (d 21m’
Ans : (d) The proportion 1 : 2 : 4 of making 100m’
152x1
concrete =
=21.7m’ or 30 x 21.7 = 651 Bag
volume of fine aggregate = 1522
=21.7x2
=43 4m’
volume of course aggregate = 21.7 x 4 = 86.4 m’

19.  When actual cost of construction plus certain
profit is paid to the contractor then such a

contract is known as

(a) Unscheduled contract

(b) Nominated contract

(c) Cost plus percentage contract
(d) Work order

ml m Bim Thm 60w
e NS

N\

Hill

21. Whenever the whitewashing or distempering is
done on corrugated iron sheets, in the

estimation the plan area of the sheets is

increased by ......cccceeueeeee
(@ 2% ® 7%
() 10% (d) 14%

Ans : (d) The white washing or distempering is done on
corrugate iron sheets, in the estimation the plan area of

the sheets is increased by 14%.

22. In a theodolite the line of collimation is
(a) Parallel to axis of plate levels

(b) Parallel to the vertical axis

(c) Perpendicular to the tunnion axis

(d) Parallel to the horizontal axis

Ans : (c¢) Cost plus contract—

e In cost plus contract, the contract price is determined
by adding a percentage of profit to the actual cost of the
work.

e Such type of contracts are entered into when the
probable contract cost cannot be computed in advance
with reasonable accuracy due to unstable conditions of
market price, labour rates, etc.

e It can be applied to contracts like construction work
during war, production of newly designed ship,

Ans : (c¢) Line of collimation— It is the line passing
through the intersection of the horizontal and vertical
cross-hairs and the optical centre of the object glass and
its continuation.

23.  How does the size of the theodolite specified

(a) By the length of telescope
(b)
()
(d)

By the diameter of vertical circle
By the diameter of upper plate
By the diameter of lower plate

components of aircraft etc.

20. Closed contours with higher value inside

represents a .......eeeeeeeees
(a) Depression

(b) Hill

(c) Plain surface

(d) None of these

Ans : (b) In closed contours with higher value inside
represents a hill.

Ans : (d) The lower plate (Or scale plate)- The lower
plate is attached to the outer spindle, the lower plate carries
a horizontal circle at its beveled edge and is, therefore, also
known as the scale plate. Usually, the size of a theodolite is
represented by the size of the lower plate, i.e. a 10 cm
theodolite or 12 cm theodolite etc.

24. In the surveys, the slope correction applied to

the base line is .....ccceceeveeueennee.
(a) Always cumulative

(b)
(c)

Always compensating

Sometimes cumulative, sometimes
compensating

None of these

(d)
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Ans : (b) In the surveys, the slope correction applied to
the base line is always compensating.

h2
C. =— (subtractive
ey ( )

Where,

h = differential in elevation between the ends
L = Inclined length measured

[ = horizontal length

C, = correction due to slope

25.  Contour interval on map sheet denotes ..............

(a) Vertical distance of contour lines above the
datum plane

(b) Vertical distance between two successive
contour lines

(c) Slope distance between two successive
contour lines

(d) Horizontal distance between two successive
contour line

Ans : (b) Contour interval on map sheet denotes

vertical distance between two successive contour lines.

e It is desirable to have constant contour interval
through the map generally 1 to 15 m.

26.

Which of the following is the correct meaning
of the terms 'level line' in surveying?

(a) The line parallel to the mean spherical
surface of earth.
(b)

(©
(d)

The line is horizontal

The line passing through the centre of cross—
hairs and the centre of the eye piece.

The line passing through the objective lens
and the eye piece of a dumpy or tilting level

Ans : (a) Level line- It is a imaginary line consider
parallel to M.S.L. (Mean Sea Level) also known as
line of equal height of instrument.

27.

The type of surveying in which the curvature of
the earth is taken into account is
called....cccceeereunnnee

(a) Geodetic surveying

(b) Plane surveying

(c) Preliminary surveying

(d)
Ans : (a) Geodetic survey— When curvature of earth
considered (suitable for large area) is called geodetic

survey. Plane survey— It is done for engineering
projects, use for small area.

28.

Topographical surveying

The method of leveling used to carry out
reconnaissance of area is:

(a) Check leveling (b) Flyleveling
(c) Profile leveling (d) Simple leveling

Ans : (b) Differential levelling— It is the method of
direct levelling the object of which is solely to
determine the difference in elevation of two points
regardless of the horizontal positions of the points with
respect of each other. When the points are apart, it may

be necessary to set up the instruments several times.
This type of levelling is also known as fly levelling.
Generally used in reconnaissance.

29.

In a closed traverse .........c.cu... ?
(a) Difference between fore—bearing and back—
bearing should be 90°
Sum of included angles should be (2N—4)
times right angle, where N represents the
number of sides
Sum of included angles should be (2N — 1)
times right angle, where N is the number of
sides

(d) None of these
Ans : (b) In a closed traverse the sum of included
angles should be (2N-4) times right angle, where N
represents the number of sides.

30.

(b)

(©)

The horizontal angle which the true meridian
makes with magnetic meridian is called............

(a) Magnetic declination(b) True declination

(c¢) Dip (d) Azimuth
Ans : (a) The horizontal angle between true meridian
and magnetic meridian is called magnetic declination.
[\% Y| 1:;1 MM
\ F:
li‘\ﬁ"' B f
Iy
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g
d. = East declination
d,, = West declination

31. The void ratio of a soil sample having a

porosity of 0.32 and a moisture content of 25%

will be ...
(@ 0.33 (b) 0.47
(c) 0.78 (d) 1.28
Ans : (b) Given, n=0.32
e=7?
n
e
-n
0.32
c=
1-0.32
= 032 _ 0.47
0.68
32. A loose uniform sand with rounded grains has

effective grains size of 0.05 cm. Co—efficient of
permeability of the sand is

(a) 0.25 cm/sec (b) 0.5 cm/sec
(¢) 1 cm/sec (d) 1.25 cm/sec
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Ans : (a) K =100 D*(Allen Hazen equations)
K — Co-efficient of permeability
D,y — Effective grains size in cm

Dip— 0.05 cm

K =100 x 0.05"

K =0.25 cm/see

33.  Which of the following factor(s) can affect the

bearing capacity of the soil
(a) Grain size of the soil
(b) Shape of footing

(c) Size of the footing

(d) All options are correct

Ans : (d) The following factor (S) can affect the
bearing capacity of the soil—

e Grain size of the soil
e Shape of the footing
o Size of the footing

e Types of soil

o Water table

34. Which of the following soils has the uniformity
coefficient of more than 10?
(a) Well graded soil (b) Coarse soil
(¢) Uniform soil (d) Poor soil
Ans : (a) The ratio of Dgy to Dy is called coefficient
uniformity.
Cu = %
D]O

For well graded sand C, > 6
For well graded gravel C, > 4

35. An odd shaped body weighing 7.5 kg and
occupying 0.01 cubic meter volume will be
completely submerged in a fluid having specific
gravity of .....oeveeverennee.

(a) 1 (b) 1.2
() 0.8 (d) 0.75
Ans : (d) The weight of body = 7.5 kg
Volume = 0.01 m’
density of body (py) = the weigth of body
volume
7.5kg 75 10 3
== =—x—kg/m
P00 m P01 10"

p, =750 kg/ m’
density of body

(s) specific gravity =
density of water at(4°C)

(= 150 kg/m’
1000 kg/m?
s=0.75

36. A ship's model of scale 1 : 100 had a wave
resistance of 1 N at its design speed. The
corresponding wave resistance (in N) in
prototype will be .........cceuueee.

(a) 100 (b) 10000
(c) 1000000 (d) 1000
Ans : (¢) By the Froud's Law-
F oL}
voo L,
F L F
2 |=| 2 |=> -2 =(100)
Fm Lm Eﬂ
F, =1000000 x 1N
=1x 10°N
37. If the capillary rise of water in a 1 mm

diameter tube is 3 cm, the height of capillary
rise of water in a 0.2 mm diameter tube in
centimeter will be...............

(a) 1.5
(c) 15
Ans : (¢) hj =3 cm,
d;=1mm=0.01 cm,
h, =0.2 mm

h,

1/d,
1/d,

2mm _ 1/d,
3em 1/1mm

h]
0.

38. The pressure intensity is same in all directions

at a point in a fluid

(a) Only when fluid 1is frictionless and
incompressible
(b) Only when fluid is frictionless and is at rest

(c)
(d)

Only when fluid is frictionless

When there is no relative motion of one fluid
layer relative to other

Ans : (b) The pressure intensity is same in all directions
at a point in a fluid is frictionless and is at rest.

Pascal's law— Pascal's law states that in a static fluid,
the pressure or the intensity of pressure at a point is the
same in all directions.
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39. Flow at constant rate through a tapering pipe

is

(a)

(b)

(c)

(d)
Ans : (b) Flow at constant rate through a tapering pipe
is steady and non-uniform flow.

Steady and uniform flow

Steady and non—uniform flow
Unsteady and uniform flow
Unsteady and non—Uniform flow

e [n steady flow the velocity of the fluid particles at any
point is constant as time passes.

Uniformly and non-uniform flow— The flow in which
velocity at a given time does not change with respect to
space (length of direction of flow is called as uniform
flow otherwise non-uniform flow.

40.

The motion of air mass in a tornado is a
(a) Free vortex motion

(b) Forced vortex motion

(c) Free vortex at center and forced vortex outside
(d) Forced vortex at centre and free vortex outside

Ans : (d) A tornado is rapidly rotating column of air
that is in contact without the surface of earth and
coulombs cloud or, in rare cases, the base of cumulus
cloud. The motion of air mass in a tornado is a forced
vortex at centre and free vortex outside.

41.

Apart from inertial force, which of the
following forces is most important in motion of
submarines under water?

a) Viscous force
(b) Gravity force

(c) Compressive force
(d) Surface tension force

Intertia force(Fi)
Ans : (a) Reynold's No (Re) =

Viscous force(F, )

_pVL®  pVL

T VL op

Application = Pipe flow, flow around submarines and
airplane.

42.

When an ideal fluid flows past a sphere

(2)

------------

Highest intensity of pressure occurs around
the circumference at right angles to direction
of flow

(b) Lowest pressure intensity occurs at front
stagnation point

(c) Lowest pressure intensity occurs at rear
stagnation point

(d)

Total drag is zero

43.  Which of the following fluids can be classified

as non—Newtonian?

(a) Kerosene oil and Diesel oil
(b) Human blood and Toothpaste
(c) Diesel oil and Water

(d) Kerosene and Water

Ans : (b) Those fluid obeys the Newton's Law of
viscosity called Newtonian fluid. Like, kerosene oil
diesel oil and water etc.

Those fluid not obey the Newton's Law of viscosity
called non-newtonian fluid.

Like, Human blood and toothpaste etc.

Ans : (d) Ideal fluid-

— They have no surface tension, zero stress, non-
viscous, and density do not change (incompressible)

— An ideal fluid flows past a sphere total drag is zero.

44. In the selection of turbine by specific speed or
head, which one of the following statements is
not correct?

(a) For specific speed 10-35, Kaplan turbines
(b) For specific speed 60-300, Francis turbines
(c) For head 5-150m, Francis turbines
(d) For head above 300m, Pelton wheel
Ans : (a) Kaplan turbine also known as propeller
turbine or axial flow turbine.
Turbine Specific
speed, N
Pelton wheel turbine (single jet) 10-35
Pelton wheel turbine (multiple jet) 35-60
Francis turbine 60-300
Kaplan turbine > 300

45.  The field irrigation requirement is computed as

(a)
(b)

Consumptive use + field application losses

Net irrigation requirement + field application
losses

(c)

(d)
Ans : (b) The field irrigation requirement is computed
as net irrigation requirement + field application losses.

Net irrigation requirement +conveyance losses
Consumptive use + conveyance losses

Field irrigation requirement (FIR)
FIR = NR
N
NIR = Net irrigation requirement

n, = water application efficiency

46.

Rainfall hyetograph shows the variation of

-------------------

(a) Cumulative rainfall with time

(b)

(©)

(d)
Ans : (b) Hyetograph— An hyetograph shows the
variation of rainfall intensity with time.

Rainfall intensity with time
Rainfall depth over an area
Rainfall intensity with the cumulative rainfall
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47. Due to slipping of the wheels the rail forms

-----------------------

(a) Crushed head

(b) Battered ends

(c) Spilt head

(d) Horizontal fissure

50. Anaerobic treatment is best suited for.............
(a) High efficiency

(b)
(c)
(d)

Toxic wastes
Dilute inorganic wastes
Strong organic wastes

Ans : (a) Due to slipping of the wheels the rail forms
crushed head.

48. Match List—1 with List—2
List-1 List-2
1 Young Modulus A Lateral strain to

linear strain within
elastic unit

2 Poisson's ratio B  Stress strain with
elastic limit

3 Bulk Modulus C  Shear stress to shear
strain within elastic
limit

4 rigidity Modulus D Direct stress to
corresponding

volumetric strain

(a)
(b)
(©)
(d)

1-B,2-A,3-D,4-C
1-C, 2-A, 3-D, 4B
1-C, 2-D, 3-A, 4B
1-B,2-D, 3-A, 4-C

Ans : (d) Anaerobic treatment is best suited for strong
organic wastes.

e Anaerobic treatment of complex wastes involves two
distinct stages in the first stage, known as acid
fermentation; complex organic materials are broken
down mainly to short chain acids and alcohols.

e In the second stage known as methane fermentation,
these materials are converted to gases primarily
methane and carbon dioxide.

51. Pollutant Standards Index (PSI) value in
between 101-199 denotes the air quality as......
(a) Good (b) Moderate
(c) Unhealthy (d) Hazardous

Ans : (¢) Pollutant Standards Index (PSI) value in

between 101-199 denotes the air quality as unhealthy.

52. The ratio of young's modulus to modulus of

rigidity for a material having Poisson's ratio

(1102 T
(a) 24 (b) 0.416
(c) 0.357 (d) 2.8

Normal stress(cs)
Ans : (a) Young modulus ()= —~
Normal strain (&)

Lateral strain

Poisson's ratio (p) = — -
Longitudinal strain

volumetric stress
Bulk modulus (K) = —M
Volumetric strain

Rigidity modulus (G) = “1oar SUCSS

Ans : (a) The relation between Young modulus (E)
modulus of rigidity (G) and Poisson's ratio (Q).

Ez2G(1+u),u:0.2

E=2G(1+0.2)

E:2.4

G

53.  What is the slope at the end of simply

supported beam of span 2 m and load 5 kg/unit
length over the entire span?

shear strain

49.  On horizontal curve, if the pavement is kept

horizontal across the alignment, then the
pressure on the outer wheels will be..................

(@)
(b)
(©
(d)

More than the pressure under inner wheels
Less than pressure under inner wheels
Equal to the pressure on inner wheels

Zero

Ans : (a) On horizontal curve, if the pavement is kept
horizontal across the alignment, then the pressure on the
outer wheels will be more than the pressure under inner
wheels. Due to this effect pot holes create at outer side

of the horizontal curve. .

(a) 1/16 EI (b) 5/3EI
(¢) 1/3EI (d) 1/20EI
3
Ans:(b) 6= wt
24El
Given, w = 5 kg/unit, /=2 m
wi?
slope (6) = ——
pe (6) 24El
5x(2) 5x8 5
24EI  24El 3EI
54. A circular shaft is subjected to a torque 'T'

which is half of the bending moment applied,
then the ratio of maximum bending stress and

maximum shear Stress is ......ccceeeeeeeeee
(@ 2 (b) 4
(c) 3 (d 1.5
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Ans: (b) Maximum bending stress (Gax)

- _MX M ><Q_Z‘EZM
max I y Ld4 2 T[d3
32
T T d 16T
Tmax:_xr__4 __3
Ip ﬂ 2 nd
32

Ans: (¢) Let, moment (M) act anticlockwise
at free end zero vertical deflection.
e ME
3EI  2EI
9x 2’ _ Mx 2?
3EI  2EI

M = 12 kN-m (clockwise)

. M 57. What will be the relation between E (Young's
by the question, T :7 modulus of Elasticity) and K (bulk modulus),
, when Poisson's ratio is 0.25?
Oumy _ 32M md” _ 32Mx2 () E=K (b) E=2K
3
T ®d° 16T 16xM (c) E=15K (d E=K=0
55. When both ends of a column are fixed, the ||Ans: (c)
crippling load is F. If one end of the column is 2
made free, the value of crippling load will be E =3k 1—;
hanged to......cccceeveueene
changed to Given,
(a) F4 (b) F2 |
(c) F/16 (d) 4F P 0.25
Ans : () ~ E=3k(1-2(0.25)
(i) when both ends fixed. E =3k (1-0.5)
P n’El /e L E = 3k (0.50)
cT T2 E=1.5k
PEL 47°Fl 58. Moment of Inertia of a triangular section,
= —=— =F, about an axis passing through its center of
(¢/2) 4 Eravity iSe.cececeeecensee
3
(i) When one end fixed and other free. (a) bh3/ 12
. (b) bh'/36
P, =" (1=2L) (c) bh32
£ (d) None of these
2 2
_ mEl _nEl Ans : (b) Moment of Inertia of a triangular section,
2 2
(2L)” 4L _ bh’
Comparing (1) and (2) M 36
F  4n°El_ 417 _ bh’
P Y — base — 1~
FFE L' 7=°El 12
E_I6 p_ K
E 1 P16
56. A cantilever beam is shown in the figure. Find N G A
the magnitude and direction of moment to be
applied at free end for zero vertical deflection.
g kM Base
l E 59. The hoop stress induced in a thin cylinder by

2m
9 kN-m clockwise
9 kN-m Anti—clockwise
12 kN-m clockwise

12 kN-m Anti—clockwise

(@)
(b)
(©)
(d)

winding it with wire under tension will
be..iinennennnnn.

(a) Compressive (b) Tensile

(c) Shear (d) Zero

Ans : (a) The hoop stress induced in a thin cylinder by
winding it with wire under tension will be compression.

Circumferential stress or Hoop stress (o)
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_pD
2t
Where, P = fluid pressure

D = diameter

t = thickness of thin cylinder

Gh

60. The shape of cable under uniformly distributed
horizontal load ................
(a) Parabolic (b) Catenary
(c) Circular (d) Triangular

Ans : (a) The shape of cable uniformly distributed

horizontal load is parabolic.

61. The strain energy stored in a body due to
external loading, within the elastic limit is
known as........cceeueenene
(a) Malleability

(¢) Toughness

(b) Ductility
(d) Resilience

Ans : (d) Strain energy -
It is the ability of material of absorb energy when it is

strained UzlPxES:lTxO
2 2

Where,

P = Applied load

6 = elongation due to applied load

T = Applied torque

0 = Angle of twist due to applied torque.

Resilience - Ability of material to absorb energy in
the elastic region when it is strained = Area under P-6

Ans : (a) The compressive strength with age-

Age Strength (%)
1 day 16%

3 days 40%

7 days 65%

14 days 90%

28 days 99%

Ratio of 7 days to 28 days are = 2—320.656 nearly
option (a) is correct.
65.

Durability of concrete is proportional to
(a) Sand content

(b) Water—cement ratio

(c) Aggregate ratio

(d) Cement-aggregate ratio

Ans : (d) Durability of concrete may be defined as the
ability of concrete of resist weathering action, chemical
attack, and abrasion while maintaining its desired
properties.

Durability of concrete is proportional to cement-

aggregate ratio.

66. The Young's modulus of concrete (E.) is given
| 1)
(a) 1000 f

() 5000 fy

(b) 5000Vf,
(d)  1000Vf,

curve = lP><6
2

62. The area under stress strain curve represent.....
(a) Braking strength of material

(b) Toughness of material

(¢) Hardness of material

(d) Energy required to cause failure

Ans : (b) The area under stress strain curve represent
toughness of material.

Toughness is the properties of material which enables it
to absorb energy without fracture.

63.  The partial factor of safety for concrete as per
IS 456 — 2000
(a) 1.5 (b)y 1L.15
(c) 0.87 (d) 0.466

Ans : (a) The partial factor of safety for concrete per IS
456-2000 is 1.5.

The partial factor of safety for steel as per IS 456-2000
is 1.15.

64. Approximate ratio of the strength of the
cement concrete of 7 days to that of 28 days is...
(a) 0.56 (b) 0.85
() 1 (d) 1.15

Ans : (b) As per IS 456-2000,

Young's modulus of concrete (E.) = 5000V,
As per IS 456-1978

Young's modulus of concrete (E.) = 5700Vf,

67. Low temperature during concrete lying............
(a) Increases strength

(b) Decreases strength

(c) Has no effect on strength

(d) Depends on other factors

Ans : (b) At low temperature during concrete lying the
chemical reactions that strength concrete slow down
and can lead to weaker concrete.

68. Water cement ratio is generally expressed in
volume of water required per ..........cceuueee.
(a) 10kg (b) 20kg

(c) 30kg (d) 50kg

Ans : (d) Water cement ratio is generally expressed in
volume of water required per 50 kg.

e Water cement ratio is the ratio of volume of water
mixed in concrete to volume of cement used.

e The strength and workability of concrete depend to a
great extent on the amount of water used.

e For a given proportion of the material, there is an
amount of water which gives the greatest strength.
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69. The entrained air in concrete...................
(a) Increases workability

(b) Decreases workability

(c) Increases strength

(d)

None of these

Ans : (a) Air entraining admixture —

These are the type of admixture that entraps millions of
air bubbles in between the voids of the aggregate which
act as flexible boll bearing that slip pass over each
other, there by modify the properties of the concrete
w.r.t. workability, frost action, durability, segregation
and bleeding.

e The entrained air in concrete increases workability.

e Commonly used air entraining admixtures are
includes—

— Natural wood hesins, plants and animal fatty oils,
steric acid, oelic acid, hydrogen peroxide, aluminium

73.  The strength and quality of concrete depends

on—
(a)
(b)
(c)
(d)

Aggregate shape
Aggregate grading
Surface area of the aggregate

All options are correct

Ans : (d) The aggregate and quality of concrete
depends on—

— Aggregate shape

— Aggregate grading

— Surface area of the aggregate
— Mix proportion

— Texture

— Water content

power etc.

70.  Poisson's ratio for concrete..................
(a) Increases with richer mix

(b) Decreases with richer mix

(c) Remains constant

(d) None of these

Ans : ()
Lateral strain

Poisson's ratio (i) = — -
Longitudinal strain

p= 0.1to 0.2 for concrete

— Poisson's ratio for concrete increase with richer mix.

74. In the conventional pre—stressing, the diagonal

tension in concrete.................
(a)
(b)
(c)
(d)

Increases
Decreases
Does not change

May increase or decrease

Ans : (b) In the conventional pre-stressing, the diagonal
tension in concrete decreases.

71.  The test most suitable for concrete of very low

workability iS....cccccceveennee
(a) Slump test

(b) Compaction factor test
(c) Vee—Bee test

(d) All options are correct

75. The approximate allowable stress in axial
compression in reinforced concrete is...............
(a) 0.25fy (b) 0.44 £y

() 0.33fy (d) 0301,

Ans : (¢) Vee-Bee test — This is carried out in such a
manner that the specimen concrete in the test receives
more or less same treatment in respect of the method of
placing as it would it actual execution of the work. This
test is preferred for finding workability of stiff concrete

Ans : (b) Compressive strength of concrete is 0.67 fg.

The approximate allowable stress in axial compressive
in concrete.

mix having very low workability.

72. The design shear stress in reinforced cement

concrete depends on—

A. Characteristic strength of concrete

B. Percentage of longitudinal tensile reinforcement
C. Characteristic strength of steel

(a) Only A (b) OnlyB

(c) OnlyC (d) Both AandB

_0.67 1,
1.5
=0.44 fck
76.  The tensile strength of concrete to be used in

the design of reinforced concrete
members........eenneee
(a) 0.2 fy (b) 0.1 fy
(¢) 0.7V fy (d o

Ans : (d) Design shear stress (t.), depends on,
e Grade of concrete
¢ % tension reinforcement (only tension reinforcement

compression reinforcement need not to be considered.

Ans : (c) Tensile strength of concrete —

The flexural and splitting tensile strength shall be
obtained as described is IS 516 and IS 5816
respectively.

The tensile strength from the compressive strength the
following formula may be used.

Flexural strength , f, =0.7,/f, N/mm’

Where, fy is the characteristic cube compressive
strength of concrete in N/mm?.
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77. The minimum quantity of cement that is
needed in 1m’ of a reinforced concrete which is

not directly exposed to weather is about (in

') T
(a) 200 (b) 250
(c) 300 (d) 350

Ans : (¢) The minimum quantity of cement is needed in
1 m’ of a reinforced concrete which is not directly
exposed to weather is about in 300 kg.

81. The slope of curve of S.F.D (Shear Force

Diagram) at any section will be equal to.............
(a)
(b)
(c)

The slope of loading at the section
The ordinate of loading diagram at the section

The area of loading diagram from the end to
that section

(d) None of these

78. The allowable tensile stress in high yield
strength deformed steel stirrups used in
reinforced cement concrete is (in
N/mmz) ..............

(a) 140 (b) 190
(c) 230 (d) 260

Ans : (c) f, — Characteristic strength of the stirrups
reinforcement in N/mm?”.

Which shall not be taken greater than 415 N/mm?
. Fe415

. iel
Allowable tensile stress = m

Ans : (b) The slope of curve of S.F.D (Shear Force
Diagram) at any section will be equal to the ordinate of
loading diagram at the section like.

wilength

|1 I

wif2 I\

wif2

Eeg

F.OS.
Or
Allowable tensile stress = 0.55 f,
=0.55x 415
=228.415
~ 230 N/mm’
79. M 10 grade of concrete approximates..........cc.e.
mix.
(@) 1:3:6 by 1:1:2
(c) 1:2:4 (d 1:15:3

Ans : (a) M10 grade of concrete approximates mix
is—

MIO—>1:3:6

MI5S—>1:2:4

M20—>1:1%:3

M25—>1:1:2

80. The process of proper and accurate
measurement of concrete ingredients for
uniformity of proportion is known as. ..........

(a) Batching (b) Grading
(c) Mixing (d) None of these

82. The criteria for the determination of allowable

bearing capacity of a foundation are..........
(a)
(b)
(c)
(d)
Ans : (d) Plate load test -

e The use of plate load to determine the bearing
capacity of the soil.

Tensile failure and compression failure
Tensile failure and settlement

Bond failure and shear failure

Shear failure and settlement

e The rigid plate may have size of 30 cm, 45 cm, 60 cm,
75 cm or 90 cm which may be circular or square.

e The rigid plate is placed at the centre of pit, initially a
load of 7 kN/m? is first applied and removed there after
3- dialogue attached to the rigid plate to mixture the
average settlement.

e The shear failure occurs when plate start settling
sudden and faster than in case of dense and stiff soil
whereas loose soil failure may be progressive hence to
find failure condition graph may be plotted load verses
log (scale).

83.

The working stress (in N/mmz) for structural
steel in tension is the order of

(@ 15 (b) 75
(c) 150 (d) 750

Ans : (a) Batching and mixing— Batching is a process
where all ingredients conforming to the specification
are measured (volumetric or weight) individually as
predetermined proportions and are placed in mixing unit
that has specific revolutions per minute and batch

Ans : (¢) The ratio of ultimate stress to factor of safety
(F.O.S.) is called working stress or permissible stress or
allowable stress.

ultimate stress
F.OS.
For steel in tension zone,
Permissible stress = 140 N/mm? ~ 150 N/mm®

working stress =

timing so that a homogenous concrete can be produced.

but in question 150 N/mm?
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84.  If the storey height is equal to length of RCC
wall, the percentage increase in strength
| [

(b) 10

) 30

Ans : (b) If the storey height is equal to length of RCC

wall, the percentage increase in strength is 10.

85. In constructions, why are the lintels preferred

to arches?
A. Arches will not last long

B. Arches require more head room to span the
openings like doors, windows etc.

C. Arches require strong abutments to withstand

87. What does the influence line for Bending

moment indicate?

A. Bending moment at any section on the
structure for a given positions of load.

B. Bending moment at a given section for any
position of a point load.

(a) Only A

(b) OnlyB

(c) Both Aand B
(d) Neither A nor B

arch thrust.
(a) Only A (b) OnlyB
(¢) OnlyC (d) BothBandC
Ans : (d) In constructions, the lintels preferred to

arches are —

e Arches require more head room to span the openings
like doors, windows etc.

e Arches require strong abutments to withstand arch

thrust

86. For a design of a simply supported beam under

uniformly distributed load..............
(a) Check the section at center for Bending
Moment as well as for shear

(b)

Check the section at center for Bending
Moment and at the support for shear

Check at the center for shears and at the
support for Bending Moment

(©)

None of these

(d)

Ans : (b) For design of a simply supported beam
under uniformly distributed load we can check the
section at centre for bending moment and at the support
for shear because BM at centre is maximum and shear
force at support maximum value.

wilength

wif2

2
BM, — w/l
8

Ans : (b) The influence line for bending moment
indicate bending moment at a given section for any
position of a point load.

L.

-ﬁkll JI.B

3
v
-
v
L
4

I
-
3

#d | #=
Lab | =

e Find the bending moment at section (c)/mid point

88. The minimum  percentage

reinforcement in R.C.C. beams is................
(a) 0.85/f,

(b) 04

(c) 4

(d) 40s,/f,d

Ans (d) The minimum percentage of shear
reinforcement in RCC beam is —
0.4bs,,

0.87f,

Ay >
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Where,

A, = total cross - sectional area of stirrups leg effective
in shear.

s, = stirrups spacing along the length of the number.

b = breadth of the beam

fy = characteristic strength of the stirrup reinforcement
in N/mm”.

Which shall not be taken greater than 415 N/mm?.

Ans : (d) The influence lines for any stress function are
used for obtaining the maximum value due to —

e A single point load.
e Uniform live load.

e Several point load.

89. The maximum allowable percentage of tension

reinforcement in R.C.C. beam is ..............
(a) 0.85/fy (b) 04
(c) 4 (d) 40S,/f,d

92.  Bolts are most suitable to carry............
(a) Shear

(b) Bending

(c)

(d)

Axial tension
Shear and bending

Ans : (¢) Tension reinforcement in RCC beam —

(a) Minimum reinforcement - The minimum area of
tension reinforcement shall not less than that given by
the following.

Where,

Ay — Minimum area of tension reinforcement

b — Width of beam

d — Effective depth, and

fy — Characteristic strength of reinforcement in N/mm’.

(b) Maximum reinforcement - The maximum area of
tension reinforcement shall not exceed 0.04 bD.

Where,

Ans : (c) Bolts may be used in place of rivets for
structure not subjected to vibrations.

Bolts are most suitable to carry axial tension.

93. The ratio of the stresses produced by suddenly

applied and gradually applied loads on a bar is

(a) 0.25 (b) 05
() 1 (d 2
Ans : (d)

When suddenly applied loads develop stress = %

When gradually applied loads develop stress = P/A

*. ratio of the stresses = % =

P/A

D- total depth of the beam.

90. The maximum diameter of the reinforcement

bars in R.C.C. slabs is ....cccccecereuenunee.
(a) 20 mm

(b) 16 mm

(¢) Span/100

(d) Thickness of slab/8

Ans : (d) The maximum diameter of the reinforcement
bars in RCC slabs is thickness slab/8.

Minimum reinforcement in slab for —
Fe250 (Mild steel) —0.15%

Fe 415 (HYSD bars) —0.12 %
Welded wire fabric — 0.12 %

91.

The influence lines for any stress function are
used for obtaining the maximum value due

(a)
(b)
(©)
(d)

A single point load only
Uniform live load only
Several point loads

All option are correct

94. Maximum allowable shear stress in a section in
100kg/cm®. If bar is subjected to tensile force of
5000 kg and if the section is square shaped,

what will be the dimension of sides of the

squares?
(a 10cm (b) Scm
() 12cm (d) V12em
Ans : (b) Maximum shear stress (Tuy) = 100 kg/cm’
Tensile force (P) = 5000 kg
P 5000
Stress develop in bar (6)=—=
pinbar (o) =—-==%
Maximum shear stress (1,,, )= % = %
100 5000
2a
[ 5000
a=
100x2
a=5cm

95. Most efficient and economical section used as a

beam is .......cc.c..
(a)
(b)
(c)
(d)

I — section
Circular section
Angles
H-section
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Ans: (a) Most efficient and economical of section used
as a beam is [-section.

The section modulus of the I-section is more than
circular section, Angles and H-section.

96.

A T-beam behaves as a rectangular beam of
width equal to its flange if its neutral axis

...........

(a) Coincides with centroid of reinforcement

(b) Coincides with centroid of T—section

(c) Remains within the flange

(d) Remains in the web
Ans : (¢) For T-beam having neutral axis within the
flange, the formula derived for rectangular beam can be
used.

tf i

b,

97. A column has effective length L. when its both

ends are fixed. What will be the new effective
length if one end becomes hinged?

(@) L
(b) 0.5L
(c) 141L
(d 2L
Ans : (¢)
Both ends fixed then effective length given =L

.. Length of column = 2L
When one end hinge and other fix then new effective

2L
length =—=
TR

2L><\/§
V2x2

— 2L =141L

Effective length=

98. Centre to centre distance of adjacent rivet or

bolt holes measured in the direction of stress is
called

()
(b)
(c)
(d)
Ans : (b) Centre to centre distance of adjacent rivet or

bolt holes measured in the direction of stress is called
pitch.

Gauge

Pitch

Lap

Edge distance

P = pitch
o

oo,

ks

® O

) oo

99. For a standard 45° fillet, the ratio of size of
fillet to throat thickness is ........ccccceuuee.
(@ 1:1 (b) 1:\2
(c) \2:1 (d 2:1
Ans : (¢)
Cosotz1

t = throat thickness
S = Size of weld

when o = 45° then

Cosdse =+
S

At

2 S

V2

1

or

Q—le

100. A simply supported beam of span L and
flexural rigidity EI, carries a unit point load at
its centre. The strain energy in the beam due to
bending is .......cceueeee.
(a) L/48EI
(c) L*/96EI

(b) L*/192EI
(d) LY16EI

Ans : (¢)
dU_A
dp
PP
48EI

[au=[ " AdP
0
A
~Jo 48EI1
P2ﬁ3
" 96EI

du dp

~ 96EI
Where, ¢/ — span of the beam
EI — flexural rigidity
P — Point load
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1. For construction of structures under water, the
type of lime used is ..........

(a) hydraulic lime
(b) fat lime

(¢) quick lime
(d) pure lime

Ans : (a) Hydraulic lime — Hydraulic lime has a
properties of setting of hardening under water is made
out of it.

— 5 to 30% clay in consist hydraulic lime.

— It contain small quantity of silica and alumina or
from oxide which are in chemical combination with
calcium oxide content.

2. The compound of Portland cement which react
immediately with water and also sets first is

(a) Tri-calcium silicate
(b) Di-calcium silicate
(¢) Tri-calcium aluminate

(d) Tetra calcium alumino ferrite

Ans : (¢) Tricalcium Aluminate (C;A) — The reaction
of C;A with water is very fast and may lead to and
immediate setting of paste and this process is termed as
flash set.

— This compound is 11% in cement, the hydrate C;A do
not contribute to the strength of concrete.

3. Rapid hardening cement attains early strength

(a) Larger proportion of lime grounded finer than
normal cement

(b) lesser proportion of lime grounded coarser than
normal cement

(c) lesser proportion of lime grounded finer than
normal cement

(d) larger proportion of lime grounded coarser than
normal cement

Ans : (a) Rapid hardening cement — Also known as
early gain in strength of cement, this cement contain
more percentage of C;S and less percentage of C,S high
proportion of C;S and lime grounded finer than normal
cement will import quicker hydration.

— The high strength at early stage is due to finer
grinding.

— This cement attains strength at the age of 3 day,
equipment to the strength of O.P.C. at 7 day.

4. The percentage of water for normal consistency

(a) 5% to 15%

(b) 10% to 25%
(c) 15% to 25%
(d) 20% to 30%

Ans (d) The percentage of water for normal
consistency is 20-30%

Standard consistency — The standard consistency of a
cement paste is defined as that consistency which will
permit a vicat plunger having 10 mm dia and 50 mm
length to penetrate to a depth of 33-35 mm from the top
of the mould.

5. Soundness test of cement determines ...........
(a) quality of free lime
(b) ultimate strength
(c) durability
(d) initial setting

Ans : (a) Soundness — It is very important that the
cement after setting shall not undergo any appreciable
change of volume.

— A cement is said to be unsound, if it is subjected to
delayed destructive expansion.

— Unsoundness of cement of due to presence of]

excessive amount of hard - burned free lime or mg.

------------

6. Bulking of sand is caused due to
(a) surface moisture
(b) air voids
(c) viscosity

(d) clay contents

Ans : (a) Bulking of sand — The presence of moisture
in sand increase the volume of sand. This is due to fact
that moisture causes film of water around the sand
particles which result in the increase of volume of sand.

SSC JE Online Civil 2017 (Ex. date 2 March 2017, 2.45 pm)

50




