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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-1I (Mains) (300 marks)
Total Written Test (500 marks)

Written Test :
Paper Subject Max. Mark Duration & Timing
Paper-1 (1) General Intelligence & Reasoning 50 2 Hours
(Objective type) (i) General Awareness 50
(iii) General Engineering (CIVIL) 100
Paper-11 General Engineering (CIVIL) 300 2 Hours
(Objective type)

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

answer in Paper-I and Paper-II.

SSC JE Syllabus 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
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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.

Detailed Syllabus (Civil Engineering)

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
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.
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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 Design : Steel design and construction of steel columns, beams roof trusses plate girders.
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[ SSC JE Previous Exam Papers Analysis Chart ]

SI No. Exam Proposed Year Total Question
1. SSC JE (Morning) 11.10.2023 100
2. SSC JE (Morning) 10.10.2023 100
3. SSC JE (Evening) 10.10.2023 100
4. SSC JE (Morning) 9.10.2023 100
5. SSC JE (Morning) 14.11.2022 100
6. SSC JE (Morning) 15.11.2022 100
7. SSC JE (Evening) 15.11.2022 100
8. SSC JE (Morning) 16.11.2022 100
9. SSC JE (Morning) 23.03.2021 100
10. SSC JE (Evening) 23.03.2021 100
11. SSC JE (Evening) 28.10.2020 100
12. SSC JE (Morning) 29.10.2020 100
13. SSC JE (Morning) 30.10.2020 100
14. SSC JE (Evening) 30.10.2020 100
15. SSC JE (Evening) 11.12.2020 100
16. SSC JE (Morning) 23.09.2019 100
17. SSC JE (Evening) 23.09.2019 100
18. SSC JE (Morning) 25.09.2019 100
19. SSC JE (Morning) 22.01.2018 100
20. SSC JE(Evening) 22.01.2018 100
21. SSC JE (Morning) 23.01.2018 100
22. SSC JE(Evening) 23.01.2018 100
23. SSC JE (Morning) 24.01.2018 100
24. SSC JE (Evening) 24.01.2018 100
25. SSC JE (Morning) 25.01.2018 100
26. SSC JE (Evening) 25.01.2018 100
217. SSC JE (Morning) 27.01.2018 100
28. SSC JE (Evening) 27.01.2018 100
29. SSC JE (Morning) 29.01.2018 100
30. SSC JE(Evening) 29.01.2018 100
31. SSC JE (Morning) 01.03.2017 100
32. SSC JE(Evening) 01.03.2017 100
33. SSC JE (Morning) 02.03.2017 100
34. SSC JE (Evening) 02.03.2017 100
35. SSC JE (Morning) 03.03.2017 100
36. SSC JE(Evening) 03.03.2017 100
37. SSC JE (Morning) 04.03.2017 100
38. SSC JE(Evening) 04.03.2017 100
39. SSCJE 2015 100
40. SSC JE (Morning) 2014 100
41. SSC JE (Evening) 2014 100
42. SSC JE 2013 100
43. SSCJE 2012 100
44, SSC JE (Morning) 2011 100
45. SSC JE (Evening) 2011 100
46. SSCJE 2010 100
47. SSCJE 2009 75
48. SSCJE 2008 75
49. SSCJE 2007 75
50. SSCJE 2005 75
51. SSCJE 2004 75
Total 4975
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01.

Building Material

1. Formation of type(s) of rocks involves
biological activity in addition to complex
mechanical or chemical processes.

(a) sedimentary
(b) igneous
(c) sedimentary and metamorphic
(d) metamorphic
SSC JE 11/10/2023 (Morning)

Ans. (a) : Sedimentary rocks—These rocks are formed
by the consolidation of the products of weathering
obtained from the pre-existing rocks. It is also known as
aqueous or stratified rocks. The various weathering
agencies e.g. rain, sun, air, frost etc. break up the
surface of earth. Examples—Gravel, sandstone,
limestone, gypsum, lignite, sandstone etc.

Metamorphic rocks-These rocks are formed by the
change in character of pre-existing rocks when
subjected to great heat and pressure. Example—
Quartzite, Schist state, marble, gneiss etc.

2. Which of the following is an example of a
sedimentary rock?
(a) Quartzite
(c) Marble

(b) Sandstone
(d) Granite

SSC JE 10/10/2023 (Evening)

SSC JE 23.09.2019 (Morning)

Ans. (b) : (i) Igneous rock—These rocks formed when

molten material in the earth solidifies.

« It is also called as primary or crystalline rock.

* Igneous rock is classified as—

(a) Plutonic rock - Ex—Granite

(b) Hypabyssal rock - Ex—Oderite, diorite

(c) Volcanic rock - Ex—Trap, Basalt, Obsidian.

(ii) Sedimentary rock-These rocks formed by
deposition, consolidation and sedimentation of]
pre-existing rocks under the effects of the
weathering agencies.

Ex—Gravel, sandstone, limestone, shale, gypsum, lignite

etc.

(iii) Metamorphic rock—- Due to effect of high
temperature, pressure minerals of pre-existing rock
get reconstructed. Ex—Marble, slate, gneiss etc.

3. Before stone seasoning, dress of stones is done

as it provides.
I. uniform appearance
II. good mortar joints
III. proper bedding
IV. poor water absorption
(a) Only (1) (b) Only (i) and (ii)
(c) (1), (ii), (iii), (iv) (d) Only (i), (ii) and (iii)
SSC JE 10/10/2023 (Evening)

Ans. (d) : * Dressing of stone before seasoning is done
to provide uniform appearance, good mortar joints and
proper bedding.

* A good stone must possess uniform texture and
softness so that it can be easily dressed.

» The process of giving a proper size, shape and finish
to the roughly broken stones as obtained from the
quarry is known as dressing of stone.

Seasoning—Good stone must be free from quarry sap.

This process of removing quarry sap by the action of|

nature is termed as seasoning.

* Seasoning of stones is essential before use.

4. In which type of dressing are only the edges of
a stone block levelled with the help of a
hammer?

(a) Pitched dressing (b) Rough tooling
(¢) Hammer dressing  (d) Chisel drafting
SSC JE 10/10/2023 (Evening)

Ans. (a) : Pitched dressing—In this type of dressing,

only the edges of a stone block are made level with the

help of a hammer, the superfluous mass on the face is
generally left intact.

Hammer dressing—Dressing in which large raised

portions of the stones broken off.

» Stone is shaped somewhat flat but rough due to

hammer marks.

Chisel dressing—In this method drafts or grooves are

made with the help of a chisel at all the four edges.

Rough dressing—Edges are first squared by using a

chisel and hammer, then a series of grooves of variable

width are developed over the surface of the stone.

5. Which of the following methods of quarrying is
suitable for costly, soft and stratified rocks
such as sandstone, limestone, laterite, marble
and slate?

(a) Blasting
(c) Excavating

(b) Wedging

(d) Heating
SSC JE 10/10/2023 (Evening)
Ans. (b) : Quarrying of stones—Process of raking out
stones from natural rock beds is known as the
quarrying.
Method of quarrying—
(i) Excavating or digging—Stone buried in earth or
under loose overburden are excavated with pick
axes, crow bars, chisels, hammers etc.
Wedging—It is mainly used for the rock of]
sedimentary type which are comparatively soft.
Ex—Sand stone, limestone, marble, slate, laterite.
Heating—It is most suitable for quarrying small,
thin and regular blocks of stones from rocks. Ex—
Granite, Gneiss.
Channeling machine-It is possible to separate
very large blocks of stones from the rocks by the
application of this method. Ex—Limestone, marble
other soft sand stone.
Blasting—In this method explosives are used to

(i)

(iii)

(iv)

™)

convert rocks into small pieces.

Building Material
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6. From the engineering point of view, sandstone
and limestones belong to which types of rocks?
(a) Sedimentary rocks (b) Metamorphic rocks
(c) Intrusive rock (d) Igneous rock
SSC JE 14.11.2022 Shift-1
Ans. (a) Limestone and Sandstone belongs to
sedimentary rock. Sedimentary rock are formed by
weathering action of existing rock.
Example — Mudstone
— Sandstone
— Limestone
— Lignite
— Gypsum
— Sand
Special Note:
metamorphism of Limestone — Marble
metamorphism of Sandstone — Quartz.
7. Both granite and basalt belong to
are used as building stones.
(a) Igneous group (b) Sedimentary group
(c) Marble group (d) Metamorphic group
SSC JE 15.11.2022 Shift-11

Ans. (a) :
Igneous Sedimentary Metamorphic
Granite Limestone Gneiss
Basalt Chalk schist
trap Clay Marble
Diorite Sandstone quartzite
Pegmatite Shale Slate
Tuff Coal
Hyalite Gypsum
Obsidian Quartz

8. Which of the following is a sedimentary rock?
(a) Limestone (b) Gnesis
(c) Granite (d) Dolerite
SSC JE 23.03.2021 (2- 4 pm)
Ans. (a) : Sedimentary Rocks— Sedimentary rocks
are known as aqueous stratified rocks. Properties of
these rocks are very considerable depending upon the
nature of sediment and type of bond between them.
Ex-Limestone, Gypsum, magnesite etc.
e Gneiss is  metamorphic  rock,
metamorphism of granite.
e Granite and Dolerite are igneous rock.

made Dby

9. Which of the following pairs is correctly
matched with respect to type of stone, based on
its formation?

(a) Lime stone : sedimentary rock
(b) Basalt : Metamorphic rock
(c) Granite : Argillaceous rock
(d) Sandstone : Igneous rock
SSC JE Civil 11.12.2020 (Evening)

Ans. (a) :
Sedimentary Rocks
Igneous Rocks

Lime stone, Sand stone, Shale

Granite, Basalt, trap, pegmatite
etc.

Marble, Gneiss, Slate, Quartzite

Metamorphic Rocks

10. The quantity (a) of explosive in gram (g)
required for rock blasting is roughly estimated
using which of the following equation? Where

L = length of line of least resistance (m).

L 412
a A = b A =
@ 0.008 ®) 0.008
4L L
c) A=——— d) A=——
© 0.008 @ 0.008

SSC JE Civil 28.10.2020 (Evening)
Ans. (a) : The quantity (a) of explosive in gram,
L = length of line of least resistance (m)
LZ

0.008
Quantity of explosive depends on—
1. Strength of explosive
2. Number of borehole
3. Strength of explosive

4. Size and place of explosive
5. Method of blasting

g

11.  Which of the following rock is an Igneous rock?
(a) Limestone (b) Marble
(c) Rhyolite (d) Gneiss

SSC JE Civil 28.10.2020 (Evening)
Ans. (c¢) : Igneous rock—A type of rock that forms
from the cooling of molten rock at or below earth's
surface.
Exp. Granite, Basalt, trap, Rhyolite etc.
Sedimentary rock—A type of rock that is formed when
particle from other rocks or the remains of plants and
animal are pressed and cemented together.
Exp. Sandstone, limestone, gypsum, shale etc.
Metamorphic rock—A type of rock that forms from on
existing rock that is changed by heat, pressure or
chemical reaction.

Exp.: Quartzite, Gneiss, slate, marble etc.

12.  Which of the following is an example of
stratified rocks?
(a) Sedimentary rock  (b) Metamorphic rock
(c) Burned clay brick  (d) Igneous rock
SSC JE Civil 29.10.2020 (Morning)

Ans. (a) : Sedimentary Rock— Are also known as
aqueous or stratified rocks. These are thin foliated
structured rock. These surface can be identified and the
foils can be separated to each other. It is formed by
transportation of sediment decomposed of igneous
rock and get stratified.

As example—Sand stone, lime stone, gypsum, laterite,

lignite etc.

13.

For concrete to be used for making airport

runway, the aggregate impact value should not

be more than:

(a) 30 % by weight (b) 25% by weight

(c) 45% by weight (d) 10 % by weight
SSC JE Civil 29.10.2020 (Morning)

Ans. (a) : Aggregate Impact Value-This gives a
relative measure of resistance of an aggregate to its
sudden shock or impact, which in some aggregates
differ from its resistance to a slow compressive load.
(Refer IS : 2386 Part IV-1963).

Building Material
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e In making airport runway, the aggregate impact
value should not be more than 30% for aggregate
used for pavement construction and not more than
45% for other concrete work.

14. The rocks that possess crystalline and compact
grains are called :
(a) siliceous rocks (b) stratified rocks
(¢) unstratified rocks  (d) foliated rocks
SSC JE 23.09.2019 (Morning)

Ans. (¢) Unstratified Rocks — Unstratified rocks are
those rocks which do not have distinct plane of
stratification. Such rocks, therefore, can not be splitted
into thin layers. The structure of such rocks may be
crystalline granular or compact granular. The examples
of such rocks are granite, basalt, trap etc.

Stratified Rocks— It show distinct layers along which
the rocks can be split. The examples are sandstone,
limestone, shale, slate marble etc.

Foliated Rocks— It have a tendency to split up only in
a definite direction. Foliated structure is quite common
in metamorphic rocks.

15.  Which of the following
classification of rocks?
(a) Siliceous rock
(c) Stratified rock

is the chemical

(b) Unstratified rock
(d) Foliated rock
SSC JE 23.09.2019 (Morning)

Ans. (a) : Chemical Classification of rock—
Siliceous rocks— In these rocks, silica predominates.
These rocks are hard and durable. They are not easily
affected by the weathering agencies. Granites,
Quartzite, Basalt, Trap etc. are examples of siliceous
rocks.

Argillaceous rocks— In these rocks, clay
predominates. Such rocks may be dense and compact
or they may be soft. Slates, laterities etc. are examples
of argillaceous rocks.

Calcareous rocks— In these rock, calcium carbonate
predominates. The durability of these rocks will
depend upon the constituents present in surrounding
atmosphere. Limestone, marbles, dolomite etc. are
examples of calcareous rocks.

16. Match the name of the stone in List—1 with the
use of that stone in List—-2
List—1 List-2
A. | Granite 1. | Ornamental work
B. | Marble 2. | Sea walls
C. | Lime stone 3. | Flooring
D. | Slate 4. | Manufacture  of
cement
(a) A-2,B-3,C-1,D4 (b) A-1,B4,C-2,D-3
(¢) A-2,B-1,C4,D-3 (d) A-3,B-1,C-2,D-4

SSC JE 25.09.2019 (10 AM) Shift I

Ans. (¢) Granite—

e It is igneous rock contains 50 to 60% quartz, 30 to
40% felspars and 10% mica with traces of mineral
such as hornblende: pyroxene.

e [t is durable, hard and heavy specific gravity 2.6 to
2.9 and compressive strength 90-210 N/mm".

e It is used for heavy construction such as dams.
bridges, sea walls, light house etc.
Marble —

e [t is metamorphic rock that forms when limestone

is subjected to the heat and pressure of
metamorphism.
e Compressive strength is 70 to 140 N/mm’.

Hardness of 3 to 4 on moh's scale.

e It is used for decorative and ornamental works of
structures. It can be carved into required shape
easily.

Lime stone —

e It consists chiefly of grains of calcium carbonate
(calcite) cemented together by a matrix of the same
material with small proportions of magnesium
carbonate, iron and clay.

o Siliceous limestone are compact, weather well and
have granular structure. Specific gravity from 2.0 to
2.7.

Compressive strength varies from 40 to 90 N/mm’.

e [t is used extensively for manufacture of cement
and lime. The quarry waste is used as road metal.
Some times lime stone slabs used for paving,
flooring and roofing.

o Slate-

Metamorphic rocks consists of silica and alumina.

e It is compact, hard, tough and durable gives
metallic sound when strucked.

Specific gravity: 2.89. Compressive strength : 70 to
200 N/mm’.

e Used as flooring and roofing material. Harder

varieties used for dado work and steps of stairs
Which one of the following metamorphic rocks
has more weathering resistance characteristics?
(a) Lime stone (b) Phyllite
(¢) Quartzite (d) Slate
SSC JE 27.01.2018 (Evening)

17.

Ans. (¢) Metamorphic rocks are the igneous or

sedimentary rocks, which have been changed due to

either pressure or heat or both e.g. quartzite, marble,

slate etc.

¢ Quartzite is a hard, non-foliated meta morphic rock
which was originally sand stone which is converted
into quartzite through heating & pressure. Quartzite
has a very good weathering resistance, hardness &
crushing strength.

18.  The light weight aggregates are obtained from
(a) sedimentary rocks  (b) metamorphic rocks
(c) igneous rocks (d) volcanic source
SSC JE 23.1.2018, Morning Shift
Ans. (d) : Igneous rocks also known as primary,
unstratified or eruptive rocks are of volcanic origin and
are formed as a result of solidification of molten mass
lying below or above the earth's surface.
e During volcanic eruptions, ashes and sands are
mixed with molten lava to form tuff lava.
e Tuffs have a glassy structure due to rapid cooling
and are used as aggregate for light weight concrete.
e Pumice, Dolomite are light weight aggregate are
obtained from volcanic source.

Building Material
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19.  Which of the following statement is CORRECT
about the rocks and minerals?

(a) Shale and mica are metamorphic rocks

(b) Quartz is igneous rock

(¢) Quartz is metamorphic rock

(d) Quartz and mica are only minerals

SSC JE 27.01.2018, 10.15 am

Ans. (d)

Igneous (Igneous Rocks are
primary rocks and they are
formed by cooling,
solidification of molten
earth materials, known as

magma) e.g. Granite.

Ans. (¢) Metamorphic rock — Metamorphic is a rock
that has changed under high temperature and high
pressure.

Exp. Gneiss, marble, quartzite..... etc.

Igneous rock : Igneous rock are formed when hot
molten rock (magma) cools and freezes solid.

Exp. Granite basalt, trap, dolomite, gabbro, rhyolite,
Diorite.

Sedimentary rock : A type of rock that form when
particles from other rock or the remain of plants and
animals are pressed and cemented together.

Exp — shale, sandstone, lime stone, conglomerate.

Sedimentary | (Sedimentary Rocks
constituted of sediments, a
material from wind or
running water that settle

down) e.g. limestone.

Rock

23.  Shingle is
(a) Water bound pebbles
(b) Disintegrated laterite
(¢) Crushed granite
(d) None of these
SSC JE 3.3.2017, Morning Shift

Metamorphic | (When the original
character of the rocks i.e.,
colour, texture and mineral
composition is changed,
metamorphic ~ rock s

formed.) e.g. marble.

Ans. (a) Shingle— It is water-bound pebble found
usually along beaches and natural water bodies. It is
used as a roofing material, surfacing of the boundary
walls, filling, etc.

Murum- It is formed from disintegrated laterite. It is
generally used for manufacturing of power blocks, for
laying pathway by directly compaction, or as a binding

material for making kuccha homes etc.

Quartz & mica are not rocks, they are only mineral.

20. The explosive for blasting is usually expressed
in terms of..................
(a) Explosive power
(b) Volume of earthwork than can be blasted
(c) Kilograms
(d) None of these
SSC JE 24.01.2018 (Evening)
SSC JE 1.03.2017 (Evening)
Ans. (¢) Amount of explosive for blasting is measured
in term of weight in kilogram.
¢ Explosive is used in quarrying of stone.
Exp. Dynamite, gun cotton, gun-powder etc.

21.  The sub-classification of sedimentary rocks__ :

(a) volcanic and plutonic
(b) mechanical, chemical, organic
(c) intrusive, extrusive
(d) stratified, un-stratified
SSC JE 1.3.2017 Morning Shift
Ans. (b) The main types of sedimentary rocks are
mechanical chemical and organic.
e Chemical sedimentary rocks formed by the
crystallization of chemical precipitates. Ex.
Limestone.

e Organic sedimentary rocks are when shells are
cemented together they make a type of limestone. So,
limestone can be considered chemical or organic.

Rocks formed due to alteration of original
structure due to heat and excessive pressure
are called..............
(a) Sedimentary rocks (b) Igneous rocks
(c) Metamorphic rocks (d) None of these
SSC JE 4.3.2017, Morning Shift
SSC JE 1.03.2017 (Evening)

22.

24.  Quartzite is type of rock
(a) Metamorphic

(c) Siliceous

(b) Argillaceous

(d) Calcareous
SSC JE 2.3.2017, Morning Shift

Ans. (¢) : Siliceous rock — The chief constituent is

siliceous rock's sand silica (SiO,)

Exp. Quartzite, granite, trap.

Argillaceous rock — The chief constituent is Alumina

(ALO3).

Exp. Laterite, slate etc.

Calcareous rock — The chief constituent is Lime

(Ca0).

Exp. Lime stone, gypsum, marble, dolomite

25. The argillaceous rocks have their principal
constituents as
(a) Lime (b) Clay
(¢) Sand (d) None of these

SSC JE 3.3.2017, Morning Shift

Ans. (b) Argillaceous rock — Argillaceous rock
undergo most change as they are composed of
chemically complex clay minerals such as kaolinite,
illite, smectite, bentonite and montmorilinite.

Exp- Slate, Laterite, Schist etc.

Its brittle and this can't carries impact loading.

26. Marble is a type of rock :
(a) Granite (b) Igneous
(c) Sedimentary (d) Metamorphic

SSC JE 3.3.2017, Afternoon Shift

Ans. (d) :

Rock Type of rock
Basalt Volconic rock
Dolerite Hyperbysalt rock
Granite Plutonic rock
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Synite, Gabbro Plutonic rock

Lime stone, sandstone, Sedimentary rock
laterite, gypsum shale
Gneiss, Quartzite marble, Metamorphic rock

slate schist
27.  Slate and marble stone belong to................

(a) Igneous rocks (b) Metamorphic rocks

(c) Sedimentary rocks (d) Foliated rocks

SSC JE 1.03.2017 (Evening)

Ans. (b) Metamorphic rocks — Metamorphic rocks
are formed igneous or sedimentary rocks as a result of
the action of the earth movement, temperature
changes, liquid pressure etc.
¢ The resultant mass may have a foliated structure
Exp. Marble, Gneiss, quartzite, slate, schist, serpentine
etc.
o Non-foliated structure, e.g. Marble.

28.

Granite is mainly composed of
(a) quartz and mica only
(b) felspar and mica only
(c) quartz and felspar only
(d) quartz, felspar and mica
SSC JE 3.3.2017, Afternoon Shift

Ans. (d) : Granite are coarse grained intrusive igneous

rocks that are light in colour. They consists 3 major

minerals which are : Quartz, felspar and mica. They
may be grey, red or pinkish which depends on the size
of the grains and concentration of these minerals.

e Granite is largely used in architectural construction
and for making ornaments due to its strength and
availability in large quantities. Density of granite —
2.6-2.9 g/em’.

29. Hardness of the rock can be tested in situ using.

(a) Smith's test (b) Schmidt Hammer test

(c) Acid test (d) Crystallization test

SSC JE 2011 (Morning)

Ans. (b) The Schmidt hammer rebound test was
developed to determine the compressive strength of
concrete, and has been used to determine the hardness
and compressive strength of rock material. This
equipment is portable, easy to use and can be applied
both in laboratory and in the field.

30. Rocks having alumina or clay as their major
constituent are called.
(a) Siliceous rocks.
(b) Argillaceous rocks.
(¢) Sedimentary rocks.
(d) None of the above.

31.  Which of the following is a Rock?

(a) Quartz. (b) Mica.
(¢) Gypsum. (d) None of the above
SSC JE 2009
|Ans. : (¢) Gypsum is a lime rock with a thin coating. |

32. In chemical classification of rock, marble is
known as
(a) Siliceous rock

(c) Calcareous rock

(b) Metamorphic rock
(d) Argillaceous rock
SSC JE 2008
Ans. (¢) : In chemical classification of rock, marble is
known as calcareous rock.
Calcareous rock — The chief constituent is Lime (CaO).
Exp. Lime stone, gypsum, marble, dolomite
Siliceous rock — The chief constituent is siliceous
rocke's sand silica (SiO,), graphite
Exp. Quartzite, granite.
Argillaceous rock — The chief constituent is Alumina
(ALO3).
Exp. Laterite, slate etc.
33.  Out of the following, which may be termed as
an unstratified Rock?
(a) Sandstone
(c) Marble

(b) Limestone
(d) Slate
SSC JE 2005

Ans. : (c) : Stratified Rock— These are layered rocks
and posses planes of cleavage or formation along which
they can split.
e Sedimentary rocks usually posses this property. Exp.

Sandstone, limestone, slate etc.
Unstratified rocks— These do not posses planes of]
stratification.
e They posses crystalline and compact grains.
e Igneous rock, are un-stratified.
Exp. Granite, trap, basalt..... etc.
Note : Marble and quartzite are un-stratified rock as
type of metamorphic rock.

34. In India, stones with a specific gravity less than
are considered unsuitable for buildings.
(a) 3.2 (b) 3.6
(c) 2.8 (d 24
SSC JE 10/10/2023 (Evening)
Ans. (d) : Denser stones are stronger, light weight
stones are weak. Hence, stone with a specific gravity of]
less than 2.4 are considered unsuitable buildings.
e As per IS recommendation, a minimum crushing

SSC JE 2010 | |strength of 3.5 N/mm® for any building block.
Ans. : (b) Argillaceous rocks : In the argillaceous rock| | |* A good stone should not show wear of more than 2%.
alumina or clay have major constituent. The argillaceous| [ |* Stones with a toughness index of more than 19 are
rocks include shales, silt stones and mud stones. preferred for road works.
Calcareous rock : The chief constituent is Lime (CaO). |[35. Which of the following methods of quarrying is
e In chemical classification of rock, marble is known suitable for quarrying small, thin and regular
as calcareous rock. Ex. Lime stone, gypsum, marble, blocks of stones from rocks such as granite and
dolomite gneiss?
Siliceous rock : The chief constituent is siliceous rock's (a) Blasting (b) Wedging
sand silica (Si0,), graphite (c) Excavating (d) Heating
Exp. Quartzite, granite. SSC JE 10/10/2023 (Morning)
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Ans. (d) : Quarrying-The process of raking out
stones from natural rock beds is known as quarrying.
* The methods of quarrying the stone are as follows:

e Wedge method
e Channeling method

e Heating method
o Blasting method

S. Methods of Stones
No. quarrying
1. Blasting Very hard
2. Digging or | Soft
Excavation
3. Heating Granite and gneiss
Wedging Sedimentary type:- Sand
stone, lime stone,
marble, state, laterite

39. What must be the height of a cylindrical

sample for split tensile strength test of stone, if
the diameter is 50 mm?
(a) 60 mm

(c) 100 mm

(b) 50 mm
(d) 80 mm
SSC JE Civil 29.10.2020 (Morning)

36. According to IS 287 :

(%) of Zone IV region of India is more than:
(a) 50 (b) 40
(c) 60 (d) 67

SSC JE 15.11.2022 Shift-I

1993, in classifying
timber, the average annual relative humidity

Ans. (d) According to IS 287: 1993 in classifying
timber the average annual relative humidity (%) of zone
(IV) region of India is more than- 67% there are four
zone in India Annual average relative-

Zone - less than 40%

Zone II- 40-50%

Zone IlI1- 50-67%

Zone IV->67%

Ans. (¢) : IS : 5816 : 1999—

e The cylinder specimen shall not have diameter not
less than four time the maximum size of the coarse
aggregate.

o If the diameter of cylinder is 50 mm then the length
of cylinder should not be less than the diameter and
not more than twice the diameter.

f.=2P/nDL

37. A good building stone should have which of the

following qualities?

i. Uniform texture

iii. Fire resistance

(a) Only (i)

(b) Only (i) and (ii)

(c) (1), (i), (ii1), (iv)

(d) Only (i), (i) and (iii)

ii. Strength
iv. Hardness

SSC JE 15.11.2022 Shift-I

40. The amount of calcium carbonate in lime stone

is determined by which of the following tests?
(a) Acid test
(b) Compressive strength test
(c) Ball test
(d) Heat test
SSC JE Civil 29.10.2020 (Morning)

Ans. (¢) : Properties of a good building stone
e Crushing strength should be greater than 100 N/mm’
e Decent in appearance
e A good building stone should be durable.
e Its fracture should be sharp, even, bright, and clear
with grains will cemented together.
Hardness should be greater than 17.
Resistance to fire
Specific gravity should be greater than 2.7

Toughness index is high
Water Absorption is low (< 5%)

Ans. (a) : Determination of Amount of Calcium
carbonate in lime—

The limestone has broken into smallest pieces (use
about 1.5 g)

e Dissolve the limestone in HC1 (10 - 15 min)
CaCas() + 2 HCl(yq) = CaClyug) + HaCOj3ag)
H,CO3(aq) = COy) + HO())

CaCOs) + 2 HCl(yq) = CaClyq) + COyq) + HyOy

e Do gravity filtration using whatman filter paper!.

41. Limestone is a type of:

(a) Plutonic rock (b) Metamorphic rock
(c) Sedimentary rock  (d) Igneous rock
SSC JE Civil 30.10.2020 (Morning)

[ )
[ )
[ )
e Uniform texture
[ )
[ )
[ )

Weathering resistance

38. The process of stones which includes
excavating, wedging, heating and blasting is
called:

(a) dressing
(c) seasoning

(b) quarrying
(d) placing
SSC JE 15.11.2022 Shift-I
Ans. (b) : Stones occur in the form of natural rock
masses or layers on the surface. the process of]
extraction of suitable stones from their natural rock beds
or layers is commonly called Quarrying of stones.

methods of Quarrying

Ans. (c) : Sedimentary Rocks—A type of rock that
forms when particles from other rock or the remains of
plants and animal are product of weathering.

Note— Limestone is a sedimentary rock, it major
material are calcite and aragonite (crystal form of
CaCOs)

Metamorphic rock— A type of rock that forms from
an existing rock that is changed by heat, pressure or
chemical reaction.

Exp. Quartzite, Slate, Gneiss, marble .....etc.

Igneous rock— A type of rock that forms from cooling
of molten magma at or below earth's surface.

Ex: Granite, basalt, trap .....etc.

42. What is the range of specific gravity of granite

rock aggregates?
(a) 2.0-2.5 gm/cc (b) 1.0-1.6 gm/cc
(c) 1.6-2.0 gm/cc (d) 2.6-2.9 gm/cc
SSC JE Civil 28.10.2020 (Evening)
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Ans. (d) :
Type of stone Specific gravity
Granite 2.6-2.9
Basalt and trap 2.6-3.0
Sand stone 2.65-2.95
Lime stone 2.0-2.75
Marble 2.65
Slate 2.89
43. What is the Moh's hardness number of Topaz?
(a) 12 (b) 10
(c) 8 (d) 2

SSC JE 23.09.2019 (Morning)

Ans. (¢) : Moh’s scale is used to find the hardness of
materials. Hardness is probably the most important
property for rapid determination of minerals.
Minerals Hardness

e Talc 1

e Gypsum 2

e C(Calcite 3

e  Fluorite 4

e  Apatite 5

e  Feldspur 6

e Quartz 7

e Topaz 8

e  Corundum 9

e Diamand 10
44. When bitumen is allowed to fill in the full

depth of the stone layer, it is called :
(a) half grout (b) full grout
(c) full chipping (d) semi grout
SSC JE 2019 (Evening)
Ans. (b) : The elements of a cover layer can be bound
with either cement grout or bitumen to provide
increased stability. Bituminous grouting allows a creep
flexibility of the grouted system.
e Full Grouting— Here the voids are completely filled
creating a homogeneous impermeable cover layer.
e Surface Grouting— A certain quantity of grouting
material is applied uniformly on the whole surface.

45. The process of production of natural stone is

known as ........
SSC JE 25.01.2018, Evening Shift
Or
The process of taking out stones from natural
rock is known as :
(a) Dressing

(c) Quarrying

(b) Seasoning
(d) None of these
SSC JE 2019 (Evening)

Ans. (¢) : Quarrying of Stones— The only operation
involved in the production of natural stone is the
quarrying process. The open part of the natural rock
from which useful stone is obtained is known as
quarry. The quarrying tools are wedge, pin, hammer,
dipper or scraping, tamping bar, jumper, crowbar.

Dressing of Stone— A quarried stone has rough

surface, which are dressed to obtain a definite and

regular shape. Dressing of stones is done immediately
after quarrying and before seasoning to achieve less
weight for transportation.

Weathering—The resistance of stone against the wear

and tear due to natural agencies should be high.

46. Which of the following represent the crushing
strength (MPa) for the good quality stone that
are used in the construction of buildings?

(a) Lessthan 20 (b) 20 to 60
(c) 60to 80 (d) Greater than 100
SSC JE 22.1.2018, Morning Shift

Ans. (d) In the construction of building the good

quality stone having crushing strength greater than 100

MPa. A good stone should be strong and durable to

withstand the disintegrating action of weather.

Crushing strength is determining with the help of

compression testing machine (IS-1121-1974). The

load is applied gently at a rate of 14N/mm” per minute.

47.  Which of the following possess more ability to

resist fire?
(a) Compact sandstone (b) Quartz
(¢) Red marble (d) Shale
SSC JE 27.01.2018, 10.15 am

Ans. (a) Compact sandstone possess the quality to

resist fire upto a very good extent. It is a solid rock and

is naturally found of the bottom of the stacks. The
surface of sandstone is rough.

48. The crushing strength of a good building stone

should be at least:

(b) 100MPa

(a) 50MPa
(c) 150MPa (d) 200MPa
SSC JE 27/01/2018 (Evening)
SSC JE 2011 (Evening)
SSC JE 2010
Ans (b) Crushing strength of good building stone.
e A stone should be strong and durable to withstand
the disintegration action of weathering
e Compressive strength of building stone in practice
range between 60 to 200 N/mm
Crushing strength > 100 MPa (1000 kg/em?)
e High durability, sufficient hardness (i.e. coefficient
of hardness > 14)
e High resistance to wear, good fire resistance,
specific gravity more than 2.7
e Toughness index > 13
e Low water absorption (i.e. water absorption after 24
hours less than 5%).

Pegmatite is an example of the
(a) sedimentary rock
(b) extrusive igneous rock
(c) intrusive igneous rock
(d) metamorphic rock

SSC JE 1.3.2017 Morning Shift
Ans. (c) 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.

49.
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50. Specific gravity for most of the building stones
lies between
(a) 2.0to2.5

() 3.0-3.5

(b) 2.5-3.0
(d) 3.54.0
SSC JE 1.3.2017 (Morning Shift)

Ans. (b) : A good stone should not be porous, rain

water, enter the pores which is generally acidic,

chemical composition of stone limestone and weak

sandstone are relatively less durable than a good sand

stone, granite or gneiss.

e Specific gravity for most of the building stones lie
between 2.5-3.0.

o Crushing strength of good building stone should be
more than 1000 Kg/cm® or 100 MPa.

51. Which of the following could be the specific
gravity of stone to be used as a building
material?

(a) 2.7 (b)) 1.7
() 19 (d 13

SSC JE 3.3.2017, Afternoon Shift

Anms. (a) Specific weight of stone which are used in
construction not taken less than 2.7. Unit weight of
stone are much greater then strength is more. The
amount of CaCO; and MgCO; are more than acidic
effect increases rapidly. Specific weight porous rocks
have 2.4 or less than 2.4.
52.  On which of the following factors the crushing

strength of stone does not depend?

(a) Texture

(b) Workability

(c) Specific gravity

(d) Both the texture and specific gravity

SSC JE 3.3.2017, Afternoon Shift

Ans. (b) Crushing strength of stone is determine by
compression test. This test occurs in compression
machine. After immerse 24 hrs stone are obtained and
then rate of loading 140 kg/cm*/minute_is apply So,
compressive strength are express in kg/em?

Ultimate crushing strength of stone (kg/cm?”) =

crushing weight

weighted surface

Which of the following is the reason for the

decrease in the use of stones as building

material?

(a) Steel and R.C.C. are less bulky and more
durable

(b) Strength of stones can not be rationally
analyzed

(c)

(d)

53.

Stones are not conveniently available in plains
All options are correct
SSC JE 3.3.2017, Morning Shift

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

SSC JE 1.03.2017 (Evening)

Ans. (¢) Gunpowder — It is mixture of sulfur chorcoal
and Pottasium Nitrate.

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

Dynamite — A highly explosive consisting of nitrogly
cerine mixed with an absorbent material and typically

molded into sticks.

55. Granite mainly composed of quartz and felspar
particles is obtained from............
(a) Sedimentary rocks
(b) Metamorphic rocks
(c) Igneous rocks
(d) All options are correct
SSC JE 4.3.2017, Morning Shift

Ans. (¢) Granite rock : Granite rock is a igneous rock
and under plutonic rock.

Granite rock from this content — (i) Quartz (20-60%)
(ii) Felspar (35%)

Granite density — 2.65 to 2.7 g/em’ and colour is

pink/brown compressive strength of granite - 200 mPa

56. Sand stone is :
(a) Sedimentary rock.
(c) Igneous rock.

(b) Metamorphic rock.
(d) Volcanic rock.
SSC JE 2010

Ans. : (a) Sand stone—Sand stone is a sedimentary rock
and hence stratified water absorption is (5-6)%. Porosity
range is (5-25)%, compressive strength is 650 kg/cm”.
Its specific density is 2.65 to 2.95.

57. A stone is rejected if it absorbs water more
than
(a) 5% (b)) 10%
(c) 20% (d) 25%
SSC JE 2009

Ans. : (b) A good stone should have less porosity and
so it should have water absorption between 5-10% and
should be rejected if water absorption is more than 10%.

58. An explosive which contains, 65% saltpeter,
20% sulphur and 15% charcoal is:
(a) Dynamite (b) Nitrocellulose
(c) Blasting Powder (d) Cordite
SSC JE 2005

Ans. : (¢) Blasting powder is made by mixing cordite,
landmine cotton and nitroglycerin more than the
explosive powder. It is used in wet places while 93%
nitroglycerin in blustering and the remaining landmine
is made by mixing cotton. Blasting gelatin is less potent
than dynamite.

Ans. (d) Stone are gradually losing their universal use
as a building material because of the following reason— Brick
e Important building these day are being constructed of E I‘
steel or RCC because of their being less bulky
stronger and more durable. 59. As per IS 3495 part-3 (1992), soluble salts, if
e Strength of structure made of stone can not be so present in bricks, will cause efflorescence on
rationally analysis as of those made with steel and the surface of bricks. If the white deposits
RCC cover about 10% of the surface, the
Suitable, durable and more easily workability efflorescence is said to be .
alternative material are now available. (a) nill (b) moderate
e Stone are not cheaply and conveniently available in (c) slight (d) heavy
the plains. SSC JE 09/10/2023 (Morning)
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Ans. (c) : Efflorescence test of brick as per IS : 3495 |[|e These brick should not absorb water more than 25
Part-3 percent of its own dry weight after 24 hours
Exposed area of brick Conditions immersion in water.

10% exposed area of the brick is | Slight o It shoglld have a minimum crushing strength of 3
covered with a thin salt layer. N/mm”. .
It is covering upto 50% of the exposed | Moderate Fourth class bricks— o _
area of brick but unaccompanied by e This classification of bricks is distorted in shape and
powdering or flaking of the brick is over-burnt.
surface o Fourth class brick are brittle in nature.
There is a heavy deposit of salt which | Heavy 62. If (W) is the weight of brick at room
covers 50% or more than 50% of the temperature and (W,) is the brick weight after
exposed area of the brick surface but the brick immersion in water for 24 hours, then
unaccompanied by powdering or the percentage of brick water absorption is
flaking of the brick surface. calculated as :
There is a heavy deposit of salt | Serious W W —-W
accompanied by powdering and (a) WIXIOO (b) ——=x100
flaking of the exposed surface of the 2 2
brick. i i — © Y2y100 @ Y2=Wi 00

60. During the construction of a brick building W, :

using modular bricks, the impression made on
one face of brick is called
(a) half bat (b) spalls
(c) frog (d) facing bond
SSC JE 16.11.2022 Shift-I
SSC JE 1.3.2017 Morning Shift
Ans. (¢) : A frog is-a-place where the manufacture
name is named. A frog is a perforation or depression on
the face of a brick done with the object for keeping the
mortar on it. Frog is also known as indent.
Size of frog=10cm x4 cm x 1 cm

61. Based on their physical

and mechanical

properties, clay bricks are classified into
classes.

(a) one (b) four

(c) six (d) two

SSC JE 16.11.2022 Shift-1
Ans. (b) : Clay bricks are classified into four class —
First class brick—

e The crushing strength of the brick should not be less
than 10.5 N/mm’

o First class clay bricks are red deep in colour

e The texture is smooth and the surface should be
smooth and rectangular.

e There bricks should not absorbs water more than
20% of its own dry weight after 24 hr immersion in
water.

Second class brick—

e They are red deep in colour and surface should be
smooth.

o In second class bricks small cracks are permitted

e These bricks should not absorb water more than 22
percent of its own dry weight after 24 hours
immersion in water.

e It should have a minimum crushing strength of 7
N/mm®

Third class bricks—

e These type of bricks are under-burnt. Third class
bricks are soft and light color.

e Third class brick produce dull sound when strike
with each other.

SSC JE 15.11.2022 Shift-I

Ans. (d) : In water absorption test after immersion in
water for 24 hours, water absorption shall not be more
than 20% by dry weight for a good quality brick.

Wz 7W1

% of brick water absorption = x100

1
Where,
W, = weight of oven dried brick
W, = weight of brick after immersing in water for 24
hours.

63.

To prevent bricks from defects such as

shrinkage and warping, which major
ingredient is added in the mix during its
preparation?

(a) Alumina (b) Ferric oxide

(c) Lime (d) Silica

SSC JE 15.11.2022 Shift-II

Ans. (d) : Silica (Si0O,) : It Prevent cracking, shrinkage
and warping and provide uniform shape to bricks.
Alumina: It is major component of brick. It imparts
plasticity so that it can be moulded in desire shape
Ferric oxide: — It acts as a catalyst in the fusion of]
ingredients of brick and also provide colour to it.
Lime:— It imparts strength to brick and if it is in excess
loss of shape of bricks takes place.
64. Which of the following characteristics of a

brick make it a good quality brick?

(a) Shrinkage (b) Warping

(c) Good durability (d) Uneven texture

SSC JE 15.11.2022 Shift-II
Ans. (c¢) Characteristics of good quality brick—
e Uniform size and sharp edges.
e Water absorption < 20% of its dry wt.
e Metallic sound is produced when bricks are struck
together.
e Good durability against weather.
e No scratches on brick by finger nail and no
impression should be made.

e Crushing strength > 10 N/mm®
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65. According to IS : 2180 : 1988, what is the
minimum bulk density of heavy duty burnt
clay brick?

(a) 4.5 g/cm3

(c) 7.5 glem’

(b) 2.5 g/em’
(d) 8.5 g/em’
SSC JE 23.03.2021 (2- 4 pm)

Ans. (b) : Brick— According to IS : 2180 : 1988, the

density of brick shall not be less than 2.5 gm/cc.

(clause-6.4).

e The heavy duty bricks shall be classified on the
basis of average compressive strength as given
below (clause 3.1)

desggll?::ion Average compressive strength
Not less than Less than
(N/mm?) (N/mm?)

40 40 45

45 45 -

66. The percentage of alumina in a good brick
earth lies between
(a) 5to 10%

(c) 50 to 60%

(b) 20 to 30%
(d) 70 to 80%
SSC JE 23.03.2021 (2- 4 pm)

SSC JE 2019 (Evening)
SSC JE 2004
Ans. (b) : The proportions to various ingredient in a
good brick earth are as follow—
Ingredient Percentage
Silica 50-60
Alumina 20-30
Lime > 5%
Magnesia <1
Iron oxide <7 = (5-6%)
Alkalies <10
Carbon dioxide sulphur Very small
trioxide water

67. A construction firm has decided to use burnt
clay bricks of class 20 and above (as per IS
1077 1992) for the construction of a
residential complex. The table below gives the
details of samples with ID (S;, S,, S3, Sy and Ss(
taken from five different suppliers. The criteria
to be adopted are the percentage of water
absorption and average compressive strength
of bricks corresponding to bricks of class 20
and above. Select the Id of the samples which
can be recommended for use in brick wall

construction.
Water Average
. compressive
Id abso(;ptlon strength
(%) (kN/m?)
Sq 18 17500
S, 20 21000
S; 12 20000
S, 10 14000
Ss 15 27000

(a) Sy, S,, S; and S, only

(b) Sl, Sz, S3, S4 and SS Ol'lly

(c) S;and Ss only

(d) Sz, S3, S4 and S5 Only

SSC JE 23.03.2021 (2- 4 pm)

Ans. (c) : As per IS 1077 : 1992, the bricks, when
tested in accordance with the procedure laid down in
IS 3495 (Part-2) : 1992, after immersion in cold water
for 24 hr, water absorption shall not be more than 20%
by weight upto class 12.5 and 15% by weight for
higher classes.
In question the class given is 20. So the water
absorption must be less than 15%. So S; and S5 will be
adopted for construction.

68. The phenomenon in which clay is made loose
and any ingredient to be added to it is spread
out on top and turned up and down in a
vertical direction is known as:
(a) tempering (b) cleaning
(c) blending (d) weathering
SSC JE Civil 30.10.2020 (Evening)

Ans. (c) : Blending—The phenomenon in which clay is
made loose any ingredient to be added to it is spread
out on top and turned up and down in a vertical
direction is known as blending.
Tempering—Converting the brick earth to mud of
proper consistency by through mixing with desired
quantity of water.
Weathering of brick-earth-The earth is extend to
atmosphere for softening, the period of may be of few
weeks to a season.
69.  Which of the following ingredients imparts red
colour to the clay bricks?
(a) Silica (b) Aluminium
(c) Lime (d) Iron Oxide
SSC JE Civil 30.10.2020 (Morning)
SSC JE 27.01.2018 (Morning)
SSC JE 3.3.2017, Morning Shift

Ans. (d) : Ingredient in brick earth— |
Ingredient Function
(1) |Silica (50-60%) | Provide strength  hardness,
durability to brick
(i1) |Alumina Impart plasticity to brick
(20-30%)
(iii) |Lime (< 5%) Causes silica to fuse during
(act as a flux) burning and binding particle
together
(iv) |Iron oxides (5- | Provide red colour and improve
6%) (act as a | permeability and durability
flux)
(v) |Magnesia Give yellow tint colour
(<1%)
70. The defect in which white patches appear on a

brick surface is known as:
SSC JE Civil 30.10.2020 (Morning)
Or
Which of the following defect appears due to
presence of alkalies in the bricks?
(a) blisters (b) Spots
(c) efflorescence (d) bloating
SSC JE 24.01.2018 (Evening)
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Ans. (c) : Efflorescence : It is a calcium deposite that
can form on clay product (e.g brick) It appears as a
white powdery and sometimes 'fluffy’ deposit on the
brick.

It occurs where excessive amount of water enters a
vineer that has alkalies present.

—> Serious

Area of white
patch

—> Heavy

0%
—> Moderate

10% i3
’ —> Sightly

Nil

Blisters—Formed due to air imprisoned during their
moulding.

Bloating—Spongy swollen mass over bricks surface due

to excess of carbonaceous and sulphur matter.

71.  The sample of burnt clay bricks from 5 different
agencies (A1 to AS5) are tested and the results are
tabulated as follows. The criteria to be adopted
correspond to the usage of bricks of class 15 and
above. as per IS 1077, which samples are

recommended for wall construction?

10 10.0
7.5 7.5
5 5.0
3.5 3.5

73.  What should be the upper limit of water

absorption of a burnt clay building brick, up to
class 12.5 as per IS 1077-1992, when immersed
in cold water for a duration of 24 hours?
SSC JE Civil 28.10.2020 (Evening)
OR
A good brick when immersed in water bath 24
for hours, should not absorb more than
(a) 20% of its dry volume
(b) 30% of its dry volume
(c) 20% of its dry weight
(d) 30% of its dry weight
SSC JE 2012
Anms. (¢) : 20% of its dry weight, water absorption of
a burnt clay building brick up to class 12.5 as per IS
1077-1992, is immerged in cold water for a duration of
24 hour.

e Water absorption of II" and III" class brick, when

(a) Only A2 and A4

(b) Only A3 and A5

(c) Al, A2, A3 and AS

(d) Only A1, A3 and A5

SSC JE Civil 11.12.2020 (Evening)

Ans. (a) : Class-15-As per IS : 1077 1992 for class-15
the average compressive strength not less than (15.0
N/mm?) and water absorption of these bricks less than
15%, According to data A2 and A4 are used for the
wall construction.

72. The minimum average compressive strength of
common burnt clay brick of class 3.5, as per IS
1077 : 1992, is:

(a) 3.5 kg/mm’ (b) 3.5 kg/em®
(¢) 3.5 N/em® (d) 3.5 N/mm’
SSC JE Civil 30.10.2020 (Morning)
Ans. (d) Classification of bricks based on
compressive strength (IS: 1077 : 1992)
Class Average Compressive strength
Not less than (N/mm?)
35 35.0
30 30.0
25 25.0
20 20.0
17.5 17.5
15 15.0
12.5 12.5

Id | Water absorption | Average compressive immerged in cold water for duration of 24 hour are
(%) Strength (kN/m?) 22.5% and 25%.

Al 20 20000 74.  The Size of a standard modular building brick

A2 12 15500 without mortar as per IS code 1077-1992 is :
SSC JE 16.11.2022 Shift-I

A3 24 9100 SSC JE Civil 28.10.2020 (Evening)

A4 10 28000 SSC JE Civil 30.10.2020 (Morning)

A5 14 12000 Or

The standard size of a brick is
SSC JE 24.01.2018 (Evening)
SSC JE 29.01.2018, Evening Shift
SSC JE 2.3.2017, Morning Shift
SSC JE 2008
OR
As per IS : 1077-1992, the standard modular

size (L x W x H) of common building bricks
shall be:

(a) 20 x 10 x 10cm
() 18x9%x9cm

(b) 19x9%9cm
(d) 18 x8 x 8 cm
SSC JE 2010

Ans. (b) : Size and weight of bricks

For India,

e Standard size of bricks is 19 cm x 9 cm x 9 cm

e Nominal size (with mortar) is 20 cm x 10 cm x 10 cm

e The commonly adopted nominal size of traditional
bricksis 23 cm x 11.4 cm x 7.6 cm

e It is found that the weight of 1 m’ of bricks earth is

about 1800 kg hence the average weight of a brick
will be about 3 to 3.50 Kg.

90 mm
(Height)

\\u:h\n
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75.  If excess silica is present in bricks, it makes the
bricks :
(a) brittle and weak on burning
(b) crack on drying
(c) warp
(d) melt on burning

SSC JE Civil 11.12.2020 (Evening)
Ans. (a) : Silica—It can be free or combined. Good
brick should contains 50-60% of silica. This gives
uniform shape to bricks. Excess silica it makes the
bricks brittle and weak on burning.
Lime—Excess of lime causes the brick melt and hence
the shape is lost.
Alumina—Excess alumina makes raw bricks shrink and
warp during drying and burning.
76.

Consider the given statements with respect to
bricks.

A. Alumina presence in the brick earth imparts
plasticity to the bricks earth so that it can be
moulded for the formation of bricks.

C) Soundness iii) Not more than 20% of

weight of dry brick.
D) Compressive | iv) Should  give
strength ringing sound.
(a) A—ii, Boi, C—iv, D—iii
(b) A—ii, B—iii, C—iv, D—i
(c) A—>i, B—ii, C—iv, D—iii
(d) A—ii, Boiii, C—i, D—oiv
SSC JE Civil 30.10.2020 (Evening)
Ans. (b) : Hardness—No impression should be left on
the surface of the brick.
Water absorption—Not more than 20% of weight of
dry brick.
Soundness—Should give clear ringing sound.
Compressive strength—Pressing the brick it breaks.
78. Which of the following constituents is
maximum in percentage in a good brick earth?
(a) Oxide of iron (b) Alumina
(c) Silica (d) Magnesia
SSC JE Civil 29.10.2020 (Morning)

clear

B. If alumina is pres.ent in excess, raw l?ricks Ans. (c) : According to IS : 2117-1991. These are main
expand and swell during drying and burning. constituents of brick of good quality.
Identify the correct statement/s. Silica 50-60%
(a) Both the statements are true. Alami 20-30°
(b) Statement A is true B is false ¥ 1 =59 %
(c) Statement B is true A is false me 5 0
(d) Both the statements are false Magnes.m <l f’
SSC JE Civil 30.10.2020 (Evening) | [Iron oxide 5-6%
Ans. (b) : Ingredient in brick— 79. According to IS 1077-1992, the _average
Function Excess compressive strength of burnt clay bricks with
— . : . class designation 15 is:
Silica (Si0,) | Provide strength, Brittleness, (a) 15 kN/m’ (b) 15 kN/mm’
(50-60%) hardness durability | cohesion less (c) 15 N/m? @) 15 N/mm?

. to brick ' SSC JE Civil 30.10.2020 (Evening)
Alumina Give plasticity of | shrink and Ans. (d) : According to IS 1077-1992, the average
(ALO3) brick warp on compressive strength of burnt clay brick with class
(20-30%) drying designation 15 is 15 N/mm”.

Lime (<5%) Cause silica to Swell and Average Compressive
fuse during disintegrate Class Designation strength not less than
burning and (N/mm?)
binding particle 35 35
together 30 30
Iron oxide Provide red colour | Become dark 25 25
(5-6%) and improves blue 20 20
impermeability is 17.5 17.5
durability 15 15.0
Magnesia Give yellow tint Decay of 12.5 12.5
(<1%) brick 10 10.0
77. Match the following qualities (List-1) with the 1.5 1.5
tests that are done to ascertain these qualities 5 5
(List-2) with respect to bricks (includes 3.5 3.5
different classes). 80. Consider the given statements with respect to
List 1 List 2 unburnt or sun dried bricks.
A) Hardness i) Pressing the brick till it a. Unbl{rnt or sun driefi bricks can be used
breaks only in the construction of temporary and
— — . cheap structures.
B) Wats:r if) No impression should be b. Unburnt or sun dried bricks should NOT
absorption Erfitclgn the surface of the be used at the places exposed to heavy
) rains.
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Identify the correct statement/s.

(a) Both the statements are true

(b) Both the statements are false.

(c) Statement a is true and statement b is false

(d) Statement a is false and statement b is true.
SSC JE Civil 30.10.2020 (Evening)

Ans. (a) : Unburnt brick—Bricks are dried in sun after

moulding, these are used in temporary or creep

structures and can not be used at places exposed to

heavy rains.

e Unburnt or sun dried bricks can be used only in the
construction of temporary and cheap structure.

e Compressive strength of unburnt brick is 1.5 to 2.5
N/mm’.

Identify the name of the shape of brick shown
in the given figure:

O

(a) Cant (b) Queen closure
(¢) King closure (d) Bull-nosed
SSC JE 25.09.2019 (10 AM) Shift I

Ans. (a) e For door and window jambs, cant brick (also
called splay bricks) are most suitable. The double cant
brick is used for octagonal pillars.

9 D

Cant Brick Double Cant
e When the brick is cut along the length, it is called
queen closer and when cut at one end by half header
and half stretcher, it is known as king closer.

81.

83.  The dimensions for special shape of clay bricks
are given in :
(a) IS 3461-1966 (b) IS 6165-1971
(c) IS 3951-1975 (d) IS 1464-1969
SSC JE 2019 (Evening)
Ans. (b)
e IS : 6165-1971-Dimensions for special shapes of
clay bricks.

IS 2212-1991-Brick work code for practice.

IS 4860-1968—Specification for acid-resistant

bricks.

IS 5779-1986—Specification for burnt clay soiling

bricks.

IS 4885-1988—Specification for sewer bricks.

IS 11650-1991-Guide for manufacture of common

burnt clay building bricks by semi-mechanized

process.

IS 13767-1993—Burnt clay fly ash building bricks.
Which of the following is the main reason to
provide frog in the bricks ?

(a) Print manufacture's name
(b) Form keyed joint between brick and mortar
(¢) Improve thermal insulation
(d) Reduce the weight of brick
SSC JE 25.1.2018, Morning Shift

Ans. : (b) The Depression made at the top of the brick

is called FROG.

FROG serves as a key to the mortar to bond bricks

together.

In which of the following process, plug mill is

used ?

(a) Burning of bricks  (b) Drying of bricks

(¢) Moulding of day (d) Preparation of clay
SSC JE 25.1.2018, Morning Shift

Ans. : (d) 'PUG MILL' is used for 'tempering' of clay in

which water is added to clay to get required plasticity.

& Tempering is a process involve in clay preparation.

84.

85.

P
Qucc'u closer

King closer

82.

exposed area of brick,
efflorescence is classified as:
(a) More (b) Slight
(c) Moderate (d) Heavy

SSC JE 25.09.2019 (10 AM) Shift I

When the deposits of efflorescence is more than
10 percent but less than 50 percent of the
the presence of

86. Tempering is the process used in the
manufacturing of .........
(a) bricks (b) bitumen
(c) cement (d) paints

SSC JE 29.01.2018, Evening Shift
Ans. (a) In the manufacturing of brick, the preparation
of clay is the initial & very important stepe. The
preparation of clay includes—

Ans. (¢) Presence of Efflorescence is classified as
1S.3495 as below—
Nil- When the
imperceptible.
Slight— When the deposit of efflorescence does not
cover more than 10% of the exposed area of the brick.

deposit of efflorescence is

(i) Unsoiling

(i) Digging

(iii) Cleaning

(iv) Weathering

(v) Blending

(vi) Tempering [In this the water is added upto the

Moderate— When the deposit of efflorescence is more required plasticity]

than 10% but less than 50% of exposed area of the||87. Which of the following represents the nominal
brick. size (mm) of a modular brick?

Heavy—When the deposit of efflorescence is more then (a) 100 = 100 x 100 (b) 100 = 100 x 50
50% but the deposits do not powder or flake away the (c) 200 x 100 x 100 (d) 200 x 200 x 100
brick surface. SSC JE 25.01.2018, Evening Shift
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Ans. (c¢) : A brick is rectangular in shape and of size
that can be conveniently handled with one hand. The
size of a standard brick (also known as modular brick)
should be 19x9x9 cm and 19x9x4 cm. When placed in
masonry the 19x9x9 cm brick with mortar becomes
20x10x10 cm. So, the nominal size of modular brick is
200 x 100 x 100 mm.

88.  Calculate the number of bricks required for a 5
cubic metre brick wall?
(a) 250
(c) 1500

(b) 600
(d) 2500
SSC JE 25.01.2018, Evening Shift
Ans. (d) 1 cubic meter contains — 500 bricks.
so 5 cubic meter contains — 500 x 5
= 2500 Number of Bricks.

89. The water absorption (expressed in percentage)
for burnt clay perforated bricks should not be

more than ...........
(a) 5 (b) 15
(c) 25 (d) 35

SSC JE 25.01.2018, Evening Shift
Ans. (b) : Burnt clay perforated bricks (IS 2222),
contains cylindrical holes throughout their thickness,
have high compressive strength and less water
absorption. These bricks are light in weight, they
require less quantity of clay and drying and burning of
these bricks are easy and economical.
o Compressive strength should not be less than 7.0

N/mm?*
e Water absorption should not be more than 15%
e Warpage should not exceeds 3%
90. Calculate the number of bricks in 20 cubic
metres brick works.

(a) 500 (b) 1000
(c) 10000 (d) 100000
SSC JE 22.1.2018, Morning Shift
Ans. (¢)

Nominal Size of brick =20 ¢cm x 10 cm x 10 cm
Volume of one brick =20 cm x 10 cm x 10 cm

=0.002 m’
The number of bricks in 20m’ brick works.
3
Number of bricks =™~ 10000 Nos.
m

| Bricks =10,000 Nos.

91. Efflorescence in bricks causes due to .................
(a) excessive burning of bricks
(b) high content of silt in brick clay
(c) high porosity of the bricks
(d) present of soluble salt in parent clay
SSC JE 27.01.2018 (Morning)

92. For one cubic meter of brick masonry, the

number of modular bricks needed is:
(a) 400 or less (b) 450
(c) 500 (d) 600
SSC JE 27.01.2018 (Morning)
SSC JE 1.03.2017 (Evening)

Ans. (¢) : 500 bricks are required to construct 1 m’
brick masonry wall.

Volume of wall
Volume of 1brick

Volume of 1 brick with mortar = 20cm x 10cm x 10cm
=02x0.1x0.1=2x10"m’.
Hence, volume of wall = 1 m’

Number of bricks =

Number of bricks = — =500
2x10
93. Which of the following is burnt in the
Hoffman's kiln during the process of
manufacturing?
(a) Bitumen (b) Bricks
(c) Clinker (d) Varnishes

SSC JE 29.01.2018, Evening Shift

Ans. (b) Hoffman's kiln is used for the burning of brick.

The burning of brick is done by—
Burning of brick

Clamp Kiln

Continuous
(1) Bull's trench kiln
(11} Hoffman's kiln

[ntermittent

94.  Which of the following is the correct reason for

soaking the brick in water before its use?

(a) For preventing absorption of moisture from
mortar by bricks

(b) For reducing air void

(c) For reducing efflorescence

(d) For cleaning

SSC JE 23.1.2018, Morning Shift

Ans. (a) : The soaking of bricks in water before its use
to prevent the absorption of moisture from mortar by
bricks. Bricks should be soaked in water for about one
hour before use.

First class brick should not absorb water more than
20% of its dry weight when soaked in water for 24
hours.

9S5.  Which one of the following brick is suitable for

the high-class brick masonry?

(a) Bull nose bricks (b) Jhama bricks

(c) Modular bricks (d) Under burnt bricks
SSC JE 23.1.2018, Morning Shift

Ans. (d) Efflorescence is a calcium deposit that can
form an clay product (e.g. brick). It appears as a white
powder and sometimes 'fluffy' deposit on the brick. It
occurs where excessive amount of water enters a vineer

that has presences of soluble salt & alkalies.

Ans. (¢) : Modular bricks is suitable for the high-class
brick masonry. Size of modular bricks should be
19x9x9cm. When placed in masonry the 19x9x9cm
brick with mortar becomes 20x10x10cm. Plain
surface, sharp edges and size with tolerance in
dimensions + 3%. And a brick modulared with a
rounded angle is termed as a bullnose, it is used for a
rounded quoin.

Jhama bricks are over burnt vitrified bricks. They shall
be over burnt and districted bricks and dark in colour.
It is used as aggregates and as road metal.
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96. In the composition of good bricks, the total
content of silt and clay, by weight, should not

be less than—

(a) 20% (b) 30%
(c) 50% (d) 75%
SSC JE 23.1.2018, Morning Shift

SSC JE 2007

Ans. (¢) : According to IS code 2117:1991 and clause

no. 5.1.1 and 5.1.2,

e The clay or mixture of clays selected should
preferably confirm to the following mechanical
composition.

Clay — 20 to 30% by mass

Silt — 20 to 35% by mass

Sand — 35 to 50% by mass

The total content of clay and silt may preferably be not

less than 50% by mass.

97.

Which of the following is the most important
characteristic of the alumina in the brick
earth?
(a) Maintain plasticity
(b) Increase strength of bricks
(c) To manufacture impermeable bricks
(d) Reduce wrapping when heated
SSC JE 27.01.2018, 10.15 am

Some other ingredients of good brick earth are—

e Alumina 20 -30%

e Lime 10%

e Magnesia <1%

e Ferric oxide <7% Less than 20%

o Alkalies <10%

100. The minimum compressive strength of 2" class

bricks should be.................

(a) 70kg/cm’

2
(c) 100 kg/sz (b) 90 kg/cm

(d) 120 kg/em?
SSC JE 4.3.2017, Morning Shift

Ans. (a) First class brick — It is free from pebbles lime

lump, organic matter and sodium salt.

e [ts colour is cherry (Red) and size 19 x 9 x 9 cm.

e Its compressive strength 105 kg/cm’® and absorb
water 20% of own dry weight after 24 hr immersion
in cold water.

Second class brick — Compressive strength of second

class brick is 75 kg/cm® and it is absorb water 22% of

own dry weight after 24 hr of immersion in cold water.

Third class absorb water brick — Compressive

strength — 35 kg/em® — 25% of own dry weight

Surface — irregular and distorted edge.

Ans. (a) : Alumina is a very important component of
every kind of clay. A good brick earth should contain
about 20% to 30% of alumina. Alumina imparts
plasticity to earth so that it can be moulded. If alumina
is present in excess, raw bricks shrink and warp during

101. The term frog means ................
(a) An apparatus to lift the stone
(b) A depression on a face of brick
(c) Vertical joint in a brick work
(d) Soaking brick in water
SSC JE 4.3.2017, Morning Shift

drying and burning.
98.

Refractory bricks are generally used to resist.

(a) Chemical action (b) dampness

(c) high temperature (d) weathering action
SSC JE 23.1.2018, Morning Shift

Ans. (¢) : Refractory bricks are made from fire clay.

The process of manufacturing is as of an ordinary

brick, burnt at very high temperatures in special kilns

(Hoffman's kiln).

e In that type of bricks the lime and iron oxide are
present about 2% to 4%. Strength is 125kg/cm” and
water absorption about 5% to 10% to its dry
weight.

e Colour is whitish yellow or light brown. These are
used for lining blast furnaces, oven, kilns, boilers
and chimneys. Acid refractory bricks, basic
refractory brick and Neutral refractory bricks are
the varieties of fire—clay bricks.

99. What is the percentage content of silica in a
good quality brick earth?

(a) 20-30% (b) 30-40%

Ans. (b) Frog is provided on the upper surface of the
brick to enhance bonding properties in masonary.

In this, the name of the producer is written, which
increase the shear strength of the wall.

Note — The strength of the frog brick is less than the

strength of the full solid brick.

102. The process of mixing clay, water and

ingredients to make brick is known as:

(a) Kneading (b) Moulding

(c) Pugging (d) Drying

SSC JE 3.3.2017, Afternoon shift

Ans. (a) : Kneading— The process of mixing clay
water and other ingredients to make brick is known as
kneading.
Moulding-Moulding is the process where the prepared
clay is placed in a mould which forms it into the shape
of a brick.
Drying—After moulding process the bricks contain
some amount of moisture in it before burning it is
essential that the bricks have dried and have become
sufficiently hard to be handled and stacked in kilns
without getting damaged.

103. Excess of silica in the clay.................

20 Pyes (a) Makes the brick brittle and weak
(c) 40-50% (d) 50-60% . (b) Makes the brick crack and warp on drying
SSC JE 23.01.2018 (Evening) (c) Changes the colour of the brick from red to
Ans. (d) : The content of silica in a good quality brick yellow
earth is about 50-60%. It enables the brick to retain its (d) Improves the impermeability and durability
shape and imparts durability, prevent shrinkage and of the brick
warping. SSC JE 3.3.2017, Afternoon Shift
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Ans. (a) Silica is the main component of earth bricks.
Silica content in earth bricks is (50-60)%. Silica
controls cracking and shrinkage. Silica content

increases the strength of brick.

104. Which of the following statements is correct?
(a) Excess of alumina in the clay makes the brick
brittle and weak.
(b) Excess of alumina in the clay makes the brick
crack and warp on drying.
(c¢) Excess of alumina in the clay leaves high
power deposit on the brick.
(d) Excess of alumina in the clay improves
impermeability and durability of the brick.
SSC JE 2.3.2017, Morning Shift

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.

e Excess of alumina in the clay makes the brick crack

and warp on drying.

105. The portion of the brick without a triangular
corner equal to half the width and half the
length is called ..........
(a) closer
(c) king closer

(b) queen closer

(d) squint brick
SSC JE 2.3.2017, Evening Shift
Ans. (¢) King closer - The portion of a standard brick
made by cutting off the triangular piece between the
centre of one header and one stretcher face.
Queen closer - The portion of a standard brick made by
cutting it across the length into two equal parts is called
queen closer.

106. Hollow bricks are generally used with the
purpose of.......ccccceuuee.
(a) Reducing the cost of construction
(b) Providing insulation against heat
(c) Increasing the bearing area
(d) Ornamental look
SSC JE 1.03.2017 (Evening)

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.

e They keep the interiors cold in summer and warm in
winter especially the "clay hollow brick".

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

(b) Bloating

(d) Lamination
SSC JE 1.03.2017 (Evening)
Ans. (a) Chuffs — If rain water fall on a hot brick then it
get deformed become defective that is called chuffs.
Bloating— This defect is observed as spongy swollen
mass over the surface of burnt brick.
Its Cause due to presence of excess carbonaceous
matter and sulphur in brick clay.

108. In the process of brick manufacturing, the pug
mill is used in which of the following
operation?

(a) Blending

(c¢) Tempering

(b) Burning
(d) Weathering

SSC JE 4.3.2017, Morning Shift

Ans. (¢) Tempering— Tempering consists of kneading

the earth with feet so as to make the mass stiff and

plastic.

e [t should preferably be carried out by storing the
soil in a cool place in layers of about 30 cm
thickness for not less than 36 hours.

e For manufacturing good brick, tempering is done in
pug mills and operation is called pugging.

e In pug mill, feeding of clay from top and taking out
of pugged clay from bottom are done
simultaneously

Blending—

e The clay is the mixed suitable ingredients

e It is carried out by taking a small portion of clay
every time and by turning it up and down in
vertical direction.

Weathering—

e The earth is the dugout from the ground

e The period may be of few weeks to a season

109. The good clay for making bricks are
(a) unweathered clay  (b) weathered clay
(c) silted soil (d) BC soil
SSC JE 3.3.2017, Afternoon Shift

Ans. (b) : Weathered clay is good clay for making

brick.

e Clay minerals are layer silicates that are formed
usually as products of chemical weathering of other
silicate minerals at the earth surface.

110. When a brick is cut into

longitudinally, one part is called—
(a) King closer (b) Cornice brick
(¢) Queen closer (d) Voussoir

SSC JE 3.3.2017, Morning Shift

two halves

Ans. (c) Queen closer — When a brick cut along its
length making it two equal halve then it is called queen
closer.

e [t is used to eliminate vertical joint to walls.

o It is used after header quoin.

King closer — When the corner of the brick is cut
diagonaly in such a very that half the length vs the sides
and the width in the areas are separated is called king
closer.

This brick used to make oblique tomb.

(Halfj i+

o
< (Quarter)

Queen Closer

King Closer
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111. Clay bricks are made of earth having
(a) 35-70% silica and 10 -20 % alumina
(b) 10—-20% silica and 35 — 70% alumina
(c) nearly equal proportion of silica and alumina
(d) nearly equal proportions of alumina, silica
and lime
SSC JE 2012

Ans. (a) According to I.S. 2117-1991 the proportions
of various ingredients in a good bricks earth are as
follows.
Silica
Alumina
Iron oxide
Lime

—50 - 60% (Major)
—-20-30%
-3-8%

-2-5%

Na, K, Mg -1-3%

Alkalies — Less than 1%

Ans. (a) : As per IS - 654 : 1992, the maximum water
absorption for clay roofing tiles, mangalore pattern for
class AA is 18%, and for class A it should not be more
than 20%.

116. Precast concrete tiles with marble chips on the
surface are known as :
(a) lime tiles (b) granite tiles
(c) mosaic tiles (d) marble tiles
SSC JE Civil 30.10.2020 (Evening)

Ans. (c) : Precast concrete tiles with marble chips on

the surface are known s mosaic tiles.

e Mosaic tiles are small pieces of tile that are held
together in a sheet, mosaics can come in many
different shapes and be made out of glass, metal,
stone, real pebbles, porcelain and more.

112. Unit weight of brick work is about.
(a) 17-18 kN/m’ (b) 18-19 kN/m’
(c) 19-20 kN/m’ (d) 20-21 kN/m’
SSC JE 2011 (Morning)

Ans. (¢)

Item Unit weight (kN/m°)

Brick masonary 19.20

P.C.C 24.00

R.C.C 25.00

Cement mortar 20.80

Steel 78.50

Cement 14.40

113. The minimum crushing strength of 'A' class
brick should be ..............

(a) 150 kg/cm®
(c) 70 kg/cm®

(b) 105 kg/cm®
(d) 50 kg/cm®
SSC JE 2009
Ans. (b) : The crushing strength of the first classes
brick should not be less than 10.5 N/mm’ or 105
kg/em?.
e The crushing strength of the second class brick
should not be less than 7.0 N/mm? or 70 kg/cm?®.
e The crushing strength of IIlrd class brick — 3.5
N/mm? or 35 kg/cm’.
114. For checking the length of bricks as per Indian
standards, how many bricks are to be taken?
(a) 10 (b) 15
() 20 (d) 25

SSC JE 2005

Ans. : (¢) According to Indian standard to check the
length of brick, 20 bricks should be taken from a lot of
10,000 bricks and 50 bricks from a log of 50,000. The
total length is 380+ 8 cm when kept close to the length
of 20 bricks.

115. According to IS : 654-1962, the maximum
water absorption percentage of Class AA type
Mangalore pattern tiles is

(a) 18% (b) 35%
(c) 29% (d) 25%
SSC JE 23.03.2021 (2- 4 pm)

117. 'Which of the following tests are used for testing
of tiles?

1. breaking strength test

2. impact test

3. transverse strength test
4. water absorption test
(a) 1and 3 only (b) 1,2 and 3 only
(¢) 1,2 and4 only (d 1,2,3and4

SSC JE 27.01.2018 (Morning)

Ans. (d) Tests which are used for the tiles are as

following—

(i) Dimension test

(i) flexural test

(ii1) Transverse strength test

(iv) Impact test

(v) Abrasion Resistance

(vi) Thermal expansion

(vii) Bulk density test

(viii) staining resistance

(ix) compressive strength

118. Terra cotta, in buildings, is used for___:
(a) insulation (b) ornamental work
(c) sewage lines (d) sanitary services

SSC JE 1.3.2017 Morning Shift

Ans. (b) Terracotta is the terminology 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.

e It is the natural brownish orange colour of most
terracotta.

e It is a type of earthenware of porous property made
from local claye and glazed with glazes containing
galena. It is used for ornamental work.

Building Lime

|

119. Which is the product that is formed after the
heating of gypsum at 393 K and evaporation of
75% of water content from it?

(a) Cement (b) Geo-polymer
(c) Plaster of Paris (d) Calcined lime
SSC JE 14.11.2022 Shift-I
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Ans. (¢) : Gypsum = CaSO, -2H,0

CaSO, -2H,0— % 5 CaS0, -~ H,0+ 2 H,0
2 2

Where= CaSO, -%HZO is plaster of Paris.

120. Which of the following type of lime is
manufactured by burning marble, white chalk,
calcareous tufa, pure lime stone, sea shell and
coral?

(a) Hydraulic lime (b) Fat lime

(c) Hydrated lime (d) Lump lime

SSC JE Civil 28.10.2020 (Evening)

Ans. (b) : Pure/Fat/Rich/Quicker lime-It's lime

obtain from burning of limestone, marble, white chalk,

seashells, coral.

e [t is pure lime. It contain about 95-97% of CaO,
thus impurities constitute hardly 5% when water is
added, it slakes vigorously and its volume increase
2-2.5 time.

Hydraulic lime-The hydraulic lime is further

classified into three sub type on the basis of

hydraulicity of the lime.

(i) Class A (Eminently hydraulic lime)-Clay content
(20-30%), set under water in 24 hour

(ii)) Class B (Moderately Hydraulic)-Clay content

(10-20%), set under water in about a week.

(iii) Feebly hydraulic lime (Class C)-Clay content (5-
10%), set under water within a month or more.
Lump lime-Lime is obtained from kilns is generally

in the shape of solid lump it is termed as lump line.

121. Which of the following sentences is

INCORRECT in the case of mortar?

(a) Even a small percentage of mica, if present,
considerably lowers the tensile strength and
adversely affects the compressive strength

(b) There is a gain of compressive strength by the
replacement of less than 25% of cement by
hydrated lime

(c) Cement lime mortars are
autogenously healing of cracks

(d) It requires about twice as much cement to
produce mortar of a given strength when fine
sand is used as it does with coarse sand

SSC JE 23.09.2019 (Morning)

helpful in

Ans. (b) Mortar—

e There is a loss of compressive strength by the
replacement of less than 25% of cement by
hydrated lime.

e The density and strength of mortars made of the
same class of aggregate decrease as the proportion
of fine aggregate is increased.

e When the percentage of mixing water is increased
beyond that required to form a placeable mix, the
density and strength of mortar reduces. The
proportionate effect is greatest at the early ages.

122. The chemical formula for lime is :

(a) CaO (b) Ca0,
(c) CaCO, (d) Ca,04
SSC JE 2019 (Evening)

Ans. (a)

e The chemical formula for lime is CaO. The raw
material for manufacture of lime (CaO) is calcium
carbonate which is obtained by the calcination of
lime stone.

e Lime is obtained by burning limestone at a
temperature of about 900°C.

CaCOs, Heating

CaO
Lime Stone +42.52 keal Calcination ” Quick lime +C02

e Quick lime (Ca0O), generally called pure lime, is a
white oxide of calcium. The specific gravity of pure
lime is about 3.40.
The hydraulicity of the hydraulic lime is
mainly due to
(a) Calcium oxide
(¢) Sulphur

123.

(b) Clay
(d) Water
SSC JE 27.01.2018 (Evening)

Ans. (b) It is sometimes observed that lime sets in damp
places or under water where there is no free access of]
air. This property of lime is known as hydraulicity.
Hydraulicity of lime depends upon the amount of clay
and the type of clay present. Hydraulic lime has a great
hydraulicity as it is obtained by bushing limestone

containing lot of clay.

124. The process of adding water to lime to convert
it into a hydrated lime is termed as :
(a) watering (b) baking
(c) hydration (d) slaking
SSC JE 23.1.2018, Morning Shift
Ans. (d) : Adding of water to lime to convert it into a
hydrated lime is termed as slaking.

CaO +H,0—3" _, C4(OH), +15.6Kcal

Quick lime Slaked lime
e During reaction high heat of hydration is generated
at a temperature of about 350°C.
e The requirement of water for slaking of lime is 32%
of weight of CaO.
125. The calcination of pure lime result in :
(a) quick lime (b) hydraulic lime
(c) hydrated lime (d) fatlime
SSC JE 23.1.2018, Morning Shift
Ans. (a) : The calcination of pure lime result in quick

lime. Quick lime (CaO) pure lime is a white oxide of
calcium. The specific gravity of pure lime is about 3.4.

CaCO, +42.52Kcal — 28, 040+ CO,

Calcination

Lime stone Quick lime

Quick lime is used as a reagent in the manufacture of
paper, high grade steel and cement.

126. For the construction of structures under water,
the lime used is
(a) Fatlime

(c) Hydraulic lime

(b) Quick lime

(d) Pure lime
SSC JE 2-3-2017 Evening
SSC JE 1-3-2017 Evening
Ans. (¢) : Hydraulic lime— The lime in which the
percentage of impurities is 5 to 30 percent. It is
called hydraulic lime.
There are three types of this, which is based on
impurities.
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Impurities

Hydraulic lime —

Hydraulic lime are used in masonry work and
hydraulic structures.
127. The quick lime as it comes from Kkiln is called

(a) Milk lime
(c) Lump lime

(b) Hydraulic lime
(d) Hydrated lime
SSC JE 2.3.2017, Morning Shift

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

The chemical composition's (CaO) oxide of
calcium and it has great affinity for moisture.

The quick lime as it comes out from kilns is
known as the lump lime.

128. The lime which contains high percentage of
calcium oxide is generally called................
(a) Fatlime (b) Rich lime
(c) White lime (d) All of these
SSC JE 4.3.2017, Morning Shift

Ans. (d) Fat lime : Contain 95% CaO and less than 2%
of Iron, aluminium and silicon.
e During its slaking large amount of heat evolved.
Use— White washing and plastering the wall
e With sand from lime mortar to fill the point
e Used for water softening
Note — In mix water this volume is increase 2-2.5
times of own volume or hydraulic lime.

129. Lime putty ....ccccceeveecueeens
(a) Is made from hydraulic lime
(b) Is made by adding lime to water
(c) Can be used only upto three days
(d) All options are correct
SSC JE 4.3.2017, Morning Shift

Ans. (b) Lime putty is also called well lime non-

hydraulic lime, putty lime, fat lime.

e Lime putty is produced by slaking fresh quick lime
in an excess of water.

e The putty so obtained should be protected from
drying out.

130. The commonly used lime in white washing is
(a) quicklime (b) fat lime
(c) lean lime (d) hydraulic lime
SSC JE 2011 (Evening)
SSC JE 2010

Ans. (b) : Fat lime :

e Fat lime is commonly used for plastering and white
washing.

o Fat lime will not set under water.

Quick lime : Calcium oxide (CaO), commonly known
as quick lime or burnt lime, is a widely used chemical
compound. it is a white, caustic, alkaline, crystalline
solid at room temperature.

Lean lime : It is used in rough masonry work.

Type of lime - . .
Percentage e It has ability to set under water in thick damp
e Feebly hydraulic lime 5to 10 condition with no air circulation.
e Moderately hydraulic lime 10 to 20 ¢ Used in foundation of underwater work.
e Eminently hydraulic lime 20 to 30 131. Pick up the correct statement

Lime is available in free state

Lime is made from gypsum

Lime is made from dolomite/calcium
carbonate

None of the above

(a)
(b)
(©)

(d)
SSC JE 2007

Ans. (¢) Limeis a calcium containing inorganic
mineral composed primarily of oxides, and hydroxide,
usually calcium oxide and/ or calcium hydroxide.

It is not available in free state.

132. The operation of converting limestone into
quicklime by heating it to temperatures upto
900°C and releasing carbon dioxide is known as :
(a) Charging (b) Calcining
(c) Drawing (d) Hydrating

SSC JE 2005

Ans. : (b)

CaCO;(S)—=4mtn 1, Ca0(8) +CO, (g)

Calcium carbonate Calcium oxide  Carbon

(lime stone) (quick lime) dioxide

The operation of converting lime stone into quick lime
by heating upto 900°C and releasing carbon-di-oxide is

known as calcinations process.

133. Lime mortar is generally made with:
(a) quick lime (b) fatlime
(c) hydraulic lime (d) white lime
SSC JE 2004

Ans (¢) Lime mortar is made with hydraulic lime.

Hydraulic lime- It is a product obtained by moderate
burning of raw lime stone which contains small
proportions of clay 5-30% and iron oxide in chemical.
Combination with the calcium content [CaO + MgO]

70-80% with MgO less than 5%.

Cement |

134. Which of the following ingredients is found in
high content in rapid hardening cement which
results in shortening the final setting time?

(a) Lime (b) Silica
(c) Sulphates (d) Alumina
SSC JE 15.11.2022 Shift-11
SSC JE 2011 (Morning )

Ans. (a) : Rapid hardening cement:— It has high lime

content and can be obtained by increasing the tri-

calcium silicate and finer grinding of OPC.

Initial setting time:— 30 min.

Final setting time:— 10 hrs
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135. Which of the following test apparatus is used to
determine initial setting time and final setting
time?

(a) Soundness test
(b) Sieve test
(c) Vicat's apparatus
(d) Air permeability test
SSC JE 11/10/2023 (Morning)
SSC JE 15.11.2022 Shift-1

* These have lower rate of development of strength but
ultimate strength is comparable with ordinary
portland cement.

Compressive strength—

72+ 1 hr 16 N/mm?>
168 +2 hr 22 N/mm?
672 + 4 hr 33 N/mm?

Initial setting time - 30 minutes
Final setting time - 600 minutes

Ans. (¢) :

Consistency test—This test is to estimate the quantity
of mixing water to form a paste of normal
consistency.

* Vicat's apparatus conforming to IS : 5513-1976 is
used to determine initial setting time and final
setting time.

Attachment Use

10 mm ¢ plunger Consistency test

1 mm® needle Initial setting time

5 mm ¢ annular collar Final setting time

Test standard Apparatus
consistency test

Initial setting time test

Vicat apparatus

final setting time test
soundness test

Le-Chatelier's apparatus

fineness test Sieve method or Air
permeability test
compressive strength Universal testing machine
Tensile strength Standard briquettes
Michaeli's compound level
apparatus
136. Which of the following statements regarding
Portland Pozzolana Cement (PPC) is
INCORRECT?
(a) PPC is wuseful in marine and hydraulic
structures.

(b) PPC produces more heat of hydration than
ordinary Portland cement.

(c) The long-term strength of PPC beyond a
couple of months is higher than that of
ordinary Portland cement if enough moisture
is available for continued pozzolanic action.

(d) Fly ash is a pozzolanic material used for the
manufacture of PPC.

SSC JE 11/10/2023 (Morning)

Ans. (b) : Portland Pozzolana Cement (PPC)-It is

manufactured by grinding portland cement clinker and

pozzolana (usually fly ash 10-25% by mass of PPC) or

by intimately and uniformly blending portland cement

and fine pozzolana. Pozzolana has no cementing value.

It can be used in all situations where OPC is used

except where high early strength is of special

requirement.

Use of PPC would be particularly suitable for the

following situations—

* For hydraulic structure

» For mass concrete structure like dam, bridge piers and
thick foundations.

 For marine structure

» For sewers and sewage disposal works etc.

137. Which of the following compounds is
responsible for slow hardening, less heat of

hydration, and greater resistance to the
chemical attack in OPC Cement?
(a) G5S (b) GA
(c) C,AF (d) C.S

SSC JE 11/10/2023 (Morning)
Ans. (d) : Dicalcium silicate (C,S)-It is about 25-40%
of cement. It hydrates and hardens slowly and takes
long time to add to the strength (after a year or more). It
imparts resistance to chemical attack. Raising of C,S
content renders clinker harder to grind, reduces early
strength, decreases resistance to freezing and thawing at
early ages and decreases heat of hydration. The heat of

hydration is 260 J/g.

138. In which process of manufacturing of cement
are the raw materials ground, mixed and fed to
the rotary Kkiln in the dry state?

(a) Wet process (b) Moist process
(c) Grinding process (d) Dry process
SSC JE 11/10/2023 (Morning)

Ans. (d) : In the dry process, raw materials are ground,
mixed and fed to the kiln in a dry state. So it is called
dry process.

* In the wet process, water is added in the properly
proportioned, crushed raw materials for thoroughly
mixing the very fine raw materials, which is called
slurry. The slurry is then fed into the rotary kiln.
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139. The processes used for the manufacture of

cement can be classified into

(a) Five (b) Four

(c) Three (d) Two

SSC JE 10/10/2023 (Evening)

Ans. (d) : The method of manufacturing can be
classified into two categories—
(i) Wet method-the materials are crushed and mixed
with water and the charge placed in the kiln contains
approximately 35% water. This process generally used
when raw materials are soft because complete mixing is
not possible unless water is added by this process
cement production cost and quality is high.
(ii) Dry method-The materials are crushed and mixed
after drying and the dry mixture is placed in the kiln.
* Grinding and mixing were more difficult in the dry
process than in wet process. In dry process fuel
consumption is lower as compared to the wet process.
140. Blaine air permeability apparatus is used to

determine the of Portland cement.

(a) gradation (b) fineness

(c) permeability (d) specific gravity

SSC JE 10/10/2023 (Evening)

Ans. (b) : Blaine air permeability test—As per IS 4031
(Part 11)-1999, fineness of cement is measure by
specific surface area.
« Total surface area in cm*/g measured.
* The higher the specific surface is the finer the cement
will be fineness of cement,

g 52108kt

p
where, k = Apparatus constant

t = measured time

p = density of material

* Specific surface area of various cement

Type of cement Specific surface area (cm’/g)

OPC, HAC 2250
RHC, LHC 3250
PPC 3000
SSC 4000

141. Which of following statements is INCORRECT

regarding the fineness of cement?

(a) The fineness of cement can be tested by
determination of the specific surface of
cement.

(b) The unit of the fineness of cement is cm’/ kg.

(c) increase in the fineness of cement increase the
drying shrinkage of concrete.

(d) the specific surface of cement can be
determined by wusing an air permeability
apparatus.

SSC JE 10/10/2023 (Morning)

Ans. (b) : The following properties is regarding the
fineness of cement—

1. The fineness of cement can be tested by
determination of the specific surface of cement.

2. The unit of the fineness of cement is cm*/kg

3. Increase in the fineness of cement increase the drying
shrinkage of concrete.

4. The specific surface of cement can be determined by

using an air permeability apparatus.

142. Due to the presence of , the cement
derives the characteristic grey colour.
(a) gypsum (b) magnesia
(c) silica (d) iron oxide

SSC JE 10/10/2023 (Morning)

Ans. (d) : Different constituents of OPC—

Constituents Quantity in
percentage (%)

Lime (CaO) 62-67

Silica (SiO,) 17-25

Alumina (AL,O3) 3-8

Calcium sulphate (CaSQOy) 34

Iron oxide (Fe,03) 34

Magnesia (MgO) 1-3

Sulphur (S) 1-3

Alkali (Na,0O, k,0) 0.2to1

Iron oxide (Fe,0;)-3-4% of iron oxide present in
cement.

« It is responsible to strength, hardness and grey colour
of cement.

Silica (SiO,)-It also imparts strength to cement.

« If it is in excess, strength of cement increases but it
also increase the setting time of cement.

Gypsum-It is generally added in the form of calcium
sulphate.

* It helps in increasing the initial setting time of]
cements.

Magnesia—It imparts strength, hardness and colour to

cement, if it is in excess it makes the cement unsound.
143. Which of the following types of cement gives 1-

day strength that is equal to the 3-day strength

of OPC with the same water content?

(a) Rapid hardening Portland cement

(b) Portland Pozzolana cement

(c) Ordinary Portland cement

(d) Portland slag cement

SSC JE 10/10/2023 (Morning)
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Ans. (a) : Rapid hardening Portland cement (IS:
8041 - 1990)

* It is finer than ordinary Portland cement

* It contains more C,S andless C,S than OPC.

e The 1 day strength of this cement is equal to the 3
days strength of OPC with the same water cement
ratio.

» Rapid hardening cement is also used for road work
where it is imperative to open the road traffic with
minimum delay.

144. Which of the following is NOT a field of

application of sulphate-resisting cement?
(a) Sewage treatment works

(b) Foundation and basement

(c) Marine structures

(d) Dams

SSC JE 09/10/2023 (Morning)

Ans. (d) : The use of SRC is recommended for

following applications—

* Foundations piles

* Basements and underground structures.

» Sewage and water treatment plants

* Chemical, fertilizers and sugar factories

* Food processing industries and petrochemical projects

* Coastal works

* Construction of building along the coastal area within

50 km from sea.

145. The standard consistency test of cement is
conducted by using
(a) Le Chatelier’s apparatus
(b) Blaine’s permeability apparatus
(c) Vicat’s apparatus
(d) Casagrande’s apparatus

SSC JE 09/10/2023 (Morning)
SSC JE 2011 (Evening)

Ans. (c¢) : Consistency test—It is the amount of water

used to make paste of normal consistency. It is about

30% generally. It is percentage of water required for the

cement paste, the viscosity of which will be such that

Vicat's plunger percentage upto 5 to 7 mm from bottom

[33 to 35 mm from top] of the Vicat's mould.

» This test to be conducted in controlled condition of]

temp 27 + 2°C and humidity 65 £ 5%.

146. Select the correct option for the given
statements related to the field test of cement.
Statement 1: When you insert your hand in a
bag of cement, it should give you a hot feeling.
Statement 2: In adulteration test, take a pinch
of cement and feel (rub) between the fingers; it
should give a smooth feeling and not a gritty
feeling.

(a) Statement 1 is true and statement 2 is false
(b) Both statement 1 and statement 2 are true
(c) Statement 1 is false and statement 2 is true

» Sample of cement under test must feel cool and not

warm.

* Cement must be free from presence of air set lumps.

* Cement should sink and not float when thrown in

bucket of water.

» Cement must possess uniform gray colour.

147. Which Bogue compound is minimised to limit
the hydration heat in low heat Portland cement
for mass concreting projects?

(a) Tricalcium silicate
(b) Tricalcium aluminate
(¢) Tetracalcium alumino ferrite
(d) Dicalcium silicate
SSC JE 14.11.2022 Shift-I

Ans. (b) : Low heat cement — This cement is
produced by reducing the proportion of C;A, C;S and
increasing the proportion of C,S to compensate the last
strength on account of reducing C;S.

Heat of hydration:-

| C,A>C,AF>CS>C,S

148. The initial and final setting time durations for
ordinary Portland cement, respectively, are:
(a) 15 minutes and 30 minutes
(b) 1 hour and 3 hours
(c) 2 hours and 24 hours
(d) 30 minutes and 10 hours
SSC JE 14.11.2022 Shift-I

Ans. (d)

Type of cement LS.T. F.S.T.
OPC 30 minutes 10 hours
R.H.C. 30 minutes 10 hours
L.H.C. 1 hour 10 hours
H.A.C. 3.5 hours 5 hours
Quick setting cement | 5 minutes 30 minutes

149. Use of Finer cement particles leads to
(a) Increased surface area for hydration
(b) Inconsistent cement slurry
(c) Less cement strength
(d) Reduced surface area for hydration
SSC JE 16.11.2022 Shift-I

Ans. (a) : Fineness of cement— It is the property of]
cement that given an idea about size of particle in
cement and thus surface area.

e Increase in fineness, increase in heat of hydration this
is due to an increase in surface area of cement
requires more water content.

e Bleeding reduces by increasing the fineness of cement
the due to an increase in surface are, adsorb content.

e By the increase in fineness, surface increase thus, it
requires more water, and if calculation not done
properly, dry shrinkage possible to occurs in concrete

structures.

(d) Both statement 1 and statement 2 are false 150. Which of the following oxides is present in
SSC JE 09/10/2023 (Morning) highest proportion in Ordinary Portland
t?
Ans. (c) : Field test of cement c(zr)n?\?ao (b) MgO
* The sample of cement under test must feel smooth (c) SiO, (d) CaO
when rubbed between the fingers. SSC JE 15.11.2022 Shift-I
Building Material 29 YCT



Ans. (d)

Oxide Composition%

Lime (CaO) 60-65

silica (Si0,) 17-25

Alumina (ALL,O,) 3-8

Iron oxide (Fe,05) 0.5-6

Magnesia (MgO) 0.1-4

Sulphor trioxide (SO;)  1-3

Soda and potash 0.5-1.3

151. Which of the following Bogue compounds in

OPC responsible for progressive strength by
slow hardening and releasing less heat of
hydration?
(a) Dicalcium silicate
(b) tetracalcium alumino ferrite
(c) Tricalcium silicate
(d) Tricalcium aluminate
SSC JE 15.11.2022 Shift-I
Ans. (a) : Bogues compounds—
C;S (Tricalcium Silicate) — Alite
C,S (Dicalcium Silicate)— Belite
C;A (Tricalcium aluminate)— Celite
Cy4 AF (Tetra calcium Alumino ferrite)— Felite
Dicalcium silicate (C,S)— This compound will undergo
reaction slowly. It is responsible for the progressive
strength of concrete. The heat of hydration is 260 J/cal.
152. Compressive strength development due to

cement and its fineness are in which relation
with each other?

(a) Insignificant
(b) Inversely proportional
(c) Directly proportional
(d) Partially connected
SSC JE 15.11.2022 Shift-11
Ans. (¢) : Compressive strength of cement is directly
proportional to its fineness. As fineness of cement
increases rate of gain of strength increases.
(Strength devolopmentj " [Speciﬁc surface

of cement of cement

J oc (Fineness of particles )

153. The diameter of a cylinder in the Le-Chatelier
apparatus for conducting the soundness test of

cement is
(a) 22 mm (b) 40 mm
(¢) 35 mm (d) 30 mm

SSC JE 23.03.2021 (2- 4 pm)

Ans. (d) : Cement— Le-Chatelier apparatus is used for
determining the soundness due to free lime only. The
diameter of cylinder is 30 mm.

k 165
¥

T o esmm
30mm

) —
{
-L Split not more than 0.5 mm

30 mm ; f
Glass plate

Ans. (¢) : Gypsum is added to retards setting time of
cement. It is usually mixed with clinker at the time of
final grinding. Gypsum added to clinker should not be
greater than 2.5-3%.

During preparation of quick setting cement the
quantity of gypsum is reduced, along with addition of
small amount of aluminium sulphate.

155. Which of the following tests is not used for
testing fineness of cement?

(a) Air permeability method

(b) Wagner turbidimeter method

(c) Density bottle method

(d) Sieve method

SSC JE 23.03.2021 (2- 4 pm)
Methods used for testing fineness of

Ans. (¢) :
cement—
(a) Sieve method—

Type of cement

% of residue on 90
sieve by weight

OPC 10
RHC 5
PPC 5

(b) Air permeability method— Fineness measured
in cm”/gm or m”/kg.

Minimum specific

Type of cement surface area

OPC 2250
RHC 3250
LHC 3200
PPC 3000
HAC 2250
SSC 4000

(c) Wagner turbidimeter method— It estimate the

surface area of one gram of cement.

156. What will be the depth of penetration of the
plunger in Vicat apparatus IS : 5513-1976,
from the bottom of the Vicat Mould, when the
cement paste is tested for standard according
to IS 4031-1988?

(a) 5to7 (b) 8 to 10 mm
(¢) 15to 17 mm (d) 11 to 15 mm
SSC JE 23.03.2021 (10am - 12pm)

Ans. (a) : Consistency test (IS-4031-Part-4-1988)

e In order to find initial setting time, final setting time
and soundness of cement standard consistency is
required.

e Standard consistency is defined as consistency of
cement paste, which permits "Vicat Apparatus" of
dia 10 mm and height 50 mm to penetrate in the
mould, upto the depth of (33-35 mm) from top and
(5-7mm) from bottom.

154. Identify the component content which has to be
reduced at the time of clinker grinding in the
preparation of Quick setting cement. spurmg__i=20pm=s  L\} )
(a) Alumina (b) Sulphure 3l
(c) Gypsum (d) Magnesia P .
SSC JE 23.03.2021 (2- 4 pm) - e veci e e
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e This test is performed at temp of (27+2°C) and
humidity (65+5)%

e The purpose of this test is to find water content
required to prepare cement paste of standard
consistency.

157. Which constituent in cement is to be kept
minimum to avoid a sulphate attack?
(a) GA (b) G5S
(c) GA (d) C,AF
SSC JE 23.03.2021 (10am - 12pm)

Ans. (a) : Tri calcium aluminate (C;A)

e It undergoes hydration within 24 hrs of addition of
water into the cement, hence is responsible for flash
setting.

o It also reduces the resistance of cement against the
attack of sulphur.

C,A+S—>C-S—A
—_ V“,

v

[V'>V]

[V': 227% V]

158. What is the approximate composition of silicon
dioxide (SiO,) present in ordinary Portland
cement?

(a) 40-50% (b) 3-8%
(c) 60-67% (d) 17-25%
SSC JE 23.03.2021 (10am - 12pm)
Ans. (d) :
Constituent of OPC % by weight
Lime (CaO) 62-67%
Silica (SiO,) 14-25%
Alumina (AL,O3) 3-8%
Calcium sulphate (CaSQy) 3-4%
Iron Oxide (Fe,0;) 3-4%
Magnesia (MgO) 1-3%
Alkalite (Na,O, K,0) 0.2% to 1%
159. Which of the following components of cement

is responsible is responsible for early strength?

(a) GsS (b) CS

(c) GA (d) C4,AF

SSC JE 23.03.2021 (10am - 12pm)

Ans. (a) : Tricalcium silicate (C3S) — e It undergoes
hydration within a week or two after the addition of
water in cement and hence it is responsible for
development of early strength.

e [t is observed to have best cementious property

amongst all Bogue's compound.

160. The basis for classification of ordinary
Portland cement (OPC) as grade 33, 43 and 53
as per IS 10262 is
(a) setting time
(b) soundness value
(c) fineness value and setting time
(d) 28 day compressive strength

SSC JE 23.03.2021 (10am - 12pm)

Ans. (d) :

e Ordinary portland cement (OPC) is graded
according to their compressive strength the grade
indicate the minimum compressive strength (MPa
or N/mm?®) that the cement will attain after 28 days
of setting.

e Bureau of Indian standards (BIS) has classified
OPC into 3 different graded namely.

OPC 33 grade, OPC 43 grade and OPC 53 grade

Characteristic
Grade of cement compressive strength
(28 days)

33 Grade 33 MPa

43 Grade 43 MPa

53 Grade 53 MPa

161. Which of the following methods is not used for

measuring air content in fresh concrete?
(a) Blaine air permeability method
(b) Volumetric method
(c) Pressure method
(d) Gravimetric method
SSC JE 23.03.2021 (10am - 12pm)

Ans. (a) : e Blaine air permeability is used to

determine the fineness of cement.

e The principle of this test is based upon the
relationship between flow of air through the bed of
cement particles and surface area of particles
forming the cement bed.

e The fineness of cement is reported in term of
parameter termed as "specific surface area".

e For OPC, SSA « 2250 cm®/gm.

e Mainly there are three methods of measuring air
contents of fresh concrete.

(a) Gravimetric method

(b) Volumetric method

(c) Pressure method

162. What is the amount of water used to conduct

the initial setting time test of cement which has
a standard consistency of P.
SSC JE Civil 30.10.2020 (Evening)
SSC JE 24.1.2018, Morning Shift
OR
If p is the Standard consistency of cement, the
amount of water used to find the initial setting
time of cement is:
(a) 0.55p
() 0.75p

(b) 0.35p
(d) 0.85p
SSC JE 4.3.2017, Afternoon Shift

Ans. (d) Consistency— It is the amount of water used
to make paste of normal consistency. It is about 30%
generally.

e [t is the percentage of water required for the cement
paste, the viscosity of which will be such that
Vicat's plunger penetrates up to 5 to 7 mm from
bottom (33 to 35 mm from top) of the Vicat's
mould.

e Initial setting time is measured from the instant
water is added in to the cement upto the time it start
loosing its plasticity and final setting is referred as
the time which is measured from the instant water
is added in to the cement upto the extent it
completely looses its plasticity and attain sufficient
firmness to resist definite loading.

e There is no clear deformation between initial and
final setting time.
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e In order to perform this test, 300 gm of cement
sample to be tested is mixed with "0.85 P"
P = Water content required to prepare the paste of
standard consistency.

163. What is the temperature of burning the

materials in the kiln, at which the material

sinters and partially fuses during the

manufacture of Portland cement?

(a) 1100°C to 1300°C  (b) 1300°C to 1500°C

(c) 950°C to 1100°C (d) 750°C to 950°C
SSC JE Civil 28.10.2020 (Evening)

Ans. (b) : For calcination of cement, slurry is put to
the rotary kiln, the slurry left form the upper of kiln
passes through the following three chamber as the
clinker comes out of the lower part of kiln—

Dry zone-The temperature of kiln range from 25°C to
500°C. At this temperature, the moisture of the slurry
gets blown off and it turns into a crust.

Calcination zone-The temperature of kiln range
700°C to 1200°C the slurry change into small lump
(glands)

Clinker zone-The temperature of kiln range 1500°C to
1700°C, there reaction between calcareous and
argillaceous material and formed compound changed
in clinker.

164. Select the INCORRECT statement in the case
of effects of natural pozzolanas.

(a) the heat of hydration of pozzolana is higher
than that of low heat cement.

(b) At early ages, the replacement of cement by
pozzolana usually results decrease in the
compressive strength.

(c) Addition of pozzolana in cement increases
workability of concrete for the same water-
cement ratio.

(d) Shrinkage and moisture movement on
addition of pozzolana in cement is similar to
Portland cement.

SSC JE Civil 28.10.2020 (Evening)
Ans. (a) : Portland Pozzolana Cement (IS 1489-
part-1-Ordinary Portland + 10-30% of fly ash by mass
of PPC.
e It is used in marine work
e The heat of hydration of pozzolana is lower than
low heat cement.

e At early ages, the replacement of cement by

pozzolana usually results decrease in the
compressive strength.
e Addition of pozzolana in cement increases

workability of concrete for the same W/C ratio.
e Shrinkage and moisture movement on addition of
pozzolana in cement is similar to portland cement.

165. Which among the following is NOT a Bogue's

compound present in cement?

(a) 4 Ca0.Si0,.Fe,0;  (b) 3 Ca0.AlLO4

(c) 4 Ca0.Al,05.Fe,0; (d) 3 CaO.SiO,

SSC JE Civil 30.10.2020 (Evening)

Ans. (a) : Bogue's compound-When these raw
materials are put in kiln, then it fuses and following
four major compound are formed.

1. Tri-Calcium Silicate-(3Ca0.SiO,)-It is also known
as (Alite) (C;S). Average percentage 40% in
cement compound

2. Tri-Calcium aluminate- (3Ca0.Al,05)-10%, it is
responsible for flush set (C3A)-Celite

3. Di-Calcium  silicate-(2Ca0.S10,)-32%, It is
responsible for ultimate strength. Also known as
Belite (C,S)

4. Tetra-Calcium alumino ferrite-(4Ca0.Al,03.Fe,O3)—
It is also known as Felite (C4AF). Average 8% in
cement Bougue compound. It is responsible for
poorest cementing value.

166. A very small amount of is useful in
making sound cement. If it is in excess, it
causes the cement to become unsound.

(a) iron oxide (b) sulphur
(c) silica (d) alkali
SSC JE Civil 30.10.2020 (Evening)

Ans. (b) : A very small amount of sulphur is useful in

making sound cement, if it is in excess. It cause the

cement to become unsound.

Soundness test is two method —

(i) Le-Chatelier method—measure unsoundness (free

lime only) in mm.

(ii)) Auto clave test—Sensitive to both lime and

magnesia. (in %)

167. According to IS 8041-1990, which type of
cement is recommended to use when high early
strength is required?

(a) Portland slag cement
(b) Ordinary Portland cement
(c) Sulphate resisting cement
(d) Rapid hardening cement
SSC JE Civil 28.10.2020 (Evening)

Ans. (d) : Rapid Hardening Cement (IS 8041-

1990)— More C;S and less C,S as compared to OPC. It

is 10% more costly as compared to OPC.

e Not used in mass concrete and at produce large
shrinkage.

e RHC attain same strength in one day which an OPC
attains in 3 day with same W/C. But its ultimate
strength is same as normal setting cement.

e [t is suitable for repair of roads, bridge...ctc.

Portland slag cement—Mixture of Portland cement,

granulated blast furnace slag and gypsum. It requires

more time for curing and shuttering.

e High sulphate resistance and it is used in mass
concreting.

Sulphate resisting cement-It is modified from of

OPC and is specially manufactured to resist the

sulphate.

e This cement contains a low %age of C;A and high
Y%age of C,S.

This cement requires longer period of curing.
It develops strength slowly, but ultimately it is as
strong as OPC.

168. The specific gravity of cement is generally

about :
(a) 2.6 (b) 2.7
(c) 7.85 (d) 3.15

SSC JE Civil 29.10.2020 (Morning)
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Ans. (d) : e Specific gravity of cement = 3.15
e Specific gravity of manufactured sand =2.73
e Specific gravity of coarse aggregate = 2.6

e Specific gravity of wood = 1.54

e Specific gravity of mercury = 13.6

169. How much water is added in cement mortar to
determine compressive strength of cement?

(a) Equal to (%+3J percent of total mass of

cement and sand, where P is water required
for standard consistency

(b) 04 times the mass of cement

(c) Equal to 0.85P percent of total mass of
cement and sand, where P is water required
for standard consistency

(d) 0.28 times the mass of cement mortar

SSC JE Civil 29.10.2020 (Morning)

Ans. (a) : Strength Determination—
Compressive strength—

e Water is equal to [5-1-3}% of total mass of cement

and sand, where P is water required for standard
consistency.

e Cement (185 gm) + Ennore, sand (555 gm) ratio of
1:3.

e Rate of loading = 35 N/mm*/min

Tensile strength—

e Water = [g + 2.5}%

e Rate of loading = 0.7 N/mm” in 12 seconds
e Briquette test (6.45 cm®) 6 no.
e Cement:Sand=1:3

170.

Which type of cement is produced by grinding
clinkers formed by calcining bauxite, lime, iron
oxide with a little ferric oxide, silica magnesia,
etc? (Note that alumina content in this type of
cement should NOT be less than 32%)
(a) Acid resistance cement
(b) Blast furnace cement
(c) Colored cement
(d) High alumina cement

SSC JE Civil 30.10.2020 (Evening)
Ans. (d) : High Alumina Cement (IS : 6452-1989)—
Bauxite (40%), Limestone (40%), Iron oxide (15%)
Initial setting time- min. 3 hour 30 minute.
Final setting time- max. 5 hour.
It is used for refractory concrete, industries and
used widely in pre-casting and very resistance to
chemical attack.
e Particularly suitable to sea and under water work.
e Expansion <5 mm.

171. According to IS 8112 : 2013, the initial setting
time of Ordinary Portland Cement (OPC) of
grade 43 should be more than:

(a) 30 min (b) 15 min
(c) 600 min (d) 60 min
SSC JE Civil 30.10.2020 (Morning)

Ans. (a) : IS Standard specification—
Initial Final
Type of cement IS Code setting | setting
time time
Ordinary Portland
cement
33 grade IS : 269
43 grade 1S:8112-2013 |30 min | 600 min
53 grade IS 12269
Sulphate resisting | IS : 12330
cement
Portland IS : 1489
Pozzolana cement (part-1)
Rapid hardening | IS : 8041 30 min | 600 min
cement
High alumina | IS: 6452
cement
Super sulphate | IS : 6909
cement
Low heat portland | IS : 12600
cement 60 min | 600 min
IRS-T-40 Railway
Quick setting - 5min | 30 min
cement
172. According to IS 8041-1990, the minimum

specific surface area (by Blaine's air
permeability method) required for rapid
hardening Portland cement is:
(a) 3250 cm’/g (b) 3500 cm*/g
(c) 3200 cm’/g (d) 2250 cm*/g
SSC JE Civil 30.10.2020 (Morning)
Ans. (a) : According to IS 8041-1990, the minimum
specific surface area (by Blain's air permeability
method) required for rapid hardening portland cement
is 3250 cm?/g.
e For ordinary Portland cement = 2250 cm?/g
e For low heat cement = 3250 cm?/g
e For Portland pozzolana cement = 3000 cm®/g
e For super sulphate cement = 4000 cm®/g
e For high alumina cement = 2250 cm®/g
173. Which of the following tests is used to check
the soundness of cement?
(a) Air permeability method
(b) Autoclave test
(c) Compressive strength test
(d) Fineness test
SSC JE Civil 30.10.2020 (Morning)

Ans. (b) :
Le-chatelier method

Measure unsoundness
(free lime only) magnesia

100 gram of cement +0.78 | Internal mould dimension
P (25 x 25 x 250) mm
Result is given in "mm" Result is given in %
Test Apparatus

Fineness test of Sieve etc.
cement

Auto clave test
Sensitive to both lime and

Used

Fineness of
cement
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Air permeability Fineness of Blain's air
test cement (cm’/gm) permeability
apparatus
Setting time of | Consistency/initial Vicat's
cement final setting time Apparatus
174. Which of the following components of ordinary
Portland cement is responsible for flash
setting?
(a) GA (b) GS
(c) CS (d) C4AF
SSC JE Civil 29.10.2020 (Morning)
Ans. (a) :

e Tri-calcium, Aluminate (C;A) reacts immediately
with water and its responsible for flash set.

e Gypsum is added to cement to reduce flash setting.

e After flash set, mixing is not allowed because no
gain in strength development after mixing.

¢ Flash set is the stiffening of cement paste without
strength development with heat evolution. It is
caused by (C;A), high alkali etc.

e Rate of hydration—
C4AF > C3A > C38S > C,S

o Rate of Heat evolution—
C3A > C3S > C4AF > C,S

175. Match the items in List 1 (Property of cement)
with those under List 2 (Method for conduct of
test) using the codes in the list.

List 1
P. Soundness Test
Q. Fineness
R. Setting time

List 2
1.Vicat's Apparatus test

2. Le-Chatelier Apparatus

3. Briquette test

S. Tensile strength |[4. Air permeability method

(a) P-4,Q-2,R-3,S-1 (b) P-1,Q-4,R-2, S-1

(¢) P-3,Q-4,R-2,S-1 (d) P-2,Q-4,R-1,S-3
SSC JE Civil 11.12.2020 (Evening)
SSC JE 25.09.2019 (10 AM) Shift I

Ans. (d) : Soundness test—It is essential that the cement

concrete does not undergo large change in volume after

setting. This is ensured by limiting the quantities of free

lime and magnesia which slake slowly causing change

in volume of cement.

Soundness of cement may be tested by—

o Le-Chatelier Method

¢ Auto Clave Method

Fineness—The degree of fineness of cement is the

measure of mean size of the grains in it.

There are three methods for testing fineness—

e Air permeability method - Nurse and Blains

e Sieve method

e Wagner turbidimeter method.

Setting time—The setting time of cement are find by
Vicat apparatus.

Tensile strength-The tensile strength may be
determined by briquette test method or by split tensile
strength test.

176. The major compounds in Ordinary Portland

Cement responsible for its strength are:

(a) Tricalcium silicate and Dicalcium silicate

(b) Tetracalcium alumino ferrite

(c) Tricalcium aluminate

(d) Dicalcium silicate and Tetracalcium alumino

ferrite
SSC JE Civil 11.12.2020 (Evening)
SSC JE 25.09.2019 (10 AM) Shift I

Ans. (a) Tricalcium silicate-It is supposed to be the
best cementing material and is well burnt cement. It is
about 25-50% of cement. It hydrates rapidly generating
high heat and develops an early hardness and strength.
The hydrolysis of C;S is mainly responsible for 7 day
strength and hardness.
Dicalcium Silicate-
It is about 25-40% of cement. It hydrates and hardens
slowly and takes long time to add to the strength after
year or more. After one year, the contribution of C,S to
the strength and hardness is proportionately almost
equal to C;S.

C3S > C,S > C3A > C4Ar
177. The calcined product in cement production is
known as-
(a) gypsum (b) ash
(c) silica (d) Clinker
SSC JE 2019 (Evening)

Ans. (d) e Clinker produced by calcining to incipient
fusion, an intimate and properly proportioned
mixture of argillaceous and calcareous materials.

e The aluminates and silicates of calcium fuse
together to form small and hard stone are known as
clinkers. The size of clinker is varies from 5-10mm.

e The effect of gypsum is to increase the setting time
of freshly ground cement. It is usually mixed with
the clinker before final grinding, or just after the
clinker has received preliminary grinding.

178. For under-water construction

used.

(a) expansive

(¢) portland pozzolona

............ cement is
(b) ordinary portland
(d) quick setting
SSC JE 2019 (Evening)
Ans. (d Quick Setting Cement— The quantity of
gypsum is reduced and small percentage of aluminium
sulphate is added. It is ground much finer than
ordinary Portland Cement.

Initial setting time = 5 minutes

Final setting time = 30 minutes
W [t is used when concrete is to be laid under water or
in running water.
Portland Pozzolana Cement (IS-1489)- It is
manufacture by grinding Portland Cement clinker and
pozzolana (usually fly ash 10-25% by mass of PPC) or
by intimately and uniformly blending Portland Cement
and fine pozzolana.

Initial setting time = 30 minutes

Final setting time = 600 minutes
It is use in the place of mass concrete such as Dams
and in places of high temperature.
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179. What is the percentage of sulphur trioxide in
ordinary Portland cement?

(a) 1% to 2% (b) 60% to 65%

(c) 17% to 25% (d) 3.5%to 9%

SSC JE 23.09.2019 (Morning)

Ans. () : Constituents of Portland Cement—
Ingredients Compo- Functions
sition (%)

Lime (CaO) 60-65 Controls strength.

Silica (Si0,) 17-25 Gives strength.

Alumina (Al,O;) 3-8 Responsible for
quick setting.

Iron Oxide (Fe,O;) | 0.5-6 Gives colour and
helps in fusion.

Magnesia (MgO) 0.5-4 Imparts colour and
hardness.

Sulphur trioxide 1-2 Makes cement

(S0») sound.

Alkalies, i.e. Soda | 0.5-1.3 These are residues.

and Potash (Na,O

+ K,0)

180. The type of cement used in lining of deep tube
wells is :

(a) Blast furnace slag cement
(b) Portland pozzolana cement
(c) Oil well cement
(d) High alumina cement
SSC JE 23.09.2019 (Morning)

Ans. (b) e Portland pozzolana cement is used in lining
of deep tube wells. It is prepared by grinding pozzolanic
clinker with Portland cement. This cement has high
resistance to various chemical attacks on concrete
compared with ordinary Portland cement and thus it is
widely used. It is used in marine structure, sewage
works, piers, dams and mass concrete works etc.
e Oil-well cements are used for cementing work in
the drilling of oil wells where they are subject to
high temperature and pressures.

181. Which of the following cement is supposed to

be the best cementing material and is well

burnt cement?

(a) Tricalcium silicate

(b) Tetracalcium alumino ferrite

(c) Dicalcium silicate

(d) Tricalcium aluminate

SSC JE 23.09.2019 (Morning)

Ans. (a) : Tricalcium Silicate— It is supposed to be
the best cementing material and is well burnt cement.
It is about 25-50% (normally about 40%) of cement. It
renders the clinker easier to grind, increases resistance
to freezing and thawing, hydrates rapidly generating
high heat and develops an early hardness and strength.
The heat of hydration is 500 J/g.

182. According to IS 10262 : 1982, what should be
the compressive strenght of OPC of grade C?

Ans. (a)

e According to IS 10262 : 1982 has classified the OPC
grade from A to F depending upon the 28 days
compressive strength as :

e Grade A - 32.5t037.5 MPa
e Grade B - 37.5 to 42.5 MPa
e Grade C - 42.5t047.5 MPa
e Grade D - 47.5to 52.5 MPa
e Grade E - 52.5t0 57.5 MPa
e Grade F - 57.5 to 62.5 MPa

183. The autoclave test is used to determine the
.............. in Portland cement.
(a) expansion (b) sulphur content
(c) rate of hydration (d) calcium content
SSC JE 23.09.2019 (Morning)
Ans. (a) : Auto clave test— Auto clave test is used for
soundness of cement. It is sensitive to both lime and
magnesia. The test consists of heating bars made of
cement paste with water of normal consistency and
measuring its expansion.
The autoclave expansion of aerated cement should not
be more than 0.8%.
184. Which of the following is determined with the
help of Le Chatelier's device?
(a) Abrasion resistance
(b) Chemical resistance
(¢) Soundness
(d) Strength
SSC JE 22.1.2018, Morning Shift

Ans. (¢) Soundness of cement may be tested by Le-
Chatelier apparatus or by autoclave method. It is
essential that the cement concrete does not undergo
large change in volume after setting. For OPC, RHC,
LHC and PPC it is limited to 10mm, whereas far HAC
and SSC it should not exceed Smm. By Le-Chatelier
method we can only find out presence of unburnt lime
CaO.

185. Which of the following shows the CORRECT

decreasing order or rate of hydration of
Portland cement compounds?
(a) C3A > C4AF > C3S > Czs
(b) CG;A>C4AF > C,S>C5S
(C) C3A > C3S > Czs > C4AF
(d) C4AF>C;A>C5S>C,S
SSC JE 23.01.2018 (Evening)

Ans. (d) : Decreasing order of rate of hydration of
C4AF > C;A>C3S > C,S.
The chemical reaction between cement and water is
known as hydration of cement. The reaction takes
place between the active components of cement
(C4AF,C;3A, C;58S and C,S) and water.

(a) 42.5t047.5 MPa
(c) 32.5t037.5MPa

SSC JE 23.09.2019 (Morning)

(b) 47.5 to 52.5 MPa
(d) 37.5 to 42.5 MPa

186. Hydration of cement is due to chemical action

of water with

(a) Tricalcium silicate and dicalcium silicate

(b) Dicalcium silicate and tricalcium aluminate

(¢) Tricalcium aluminate and tricalcium alumino
ferrite

(d) All option are correct

SSC JE 23.01.2018 (Evening)
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Ans. (d) : The chemical reaction between cement and
water is known as hydration of cement.

The reaction takes place between the active components
of cement (C4AF, C;A, C;S and C,S) and water.

187. For quality control of Portland cement the test
essentially done is
(a) setting time
(b) soundness
(c) tensile strength
(d) All option are correct
SSC JE 23.01.2018 (Evening)

Ans. (d) : For quality control of Portland Cement the

test essentially done is setting time, optimum duration

for the best solidification of the cement. Soundness,

ability by the cement having maximum withstanding

external forcess. On to the finished concrete. Tensile

strength its flexibility to accommodate rupturing or

cracking.

188. Argillaceous materials are those :

(a) which have alumina as the main constituent

(b) which have lime as the main constituent

(c) which evolve heat on the addition of water

(d) which easily break when hammered lightly
SSC JE 23.01.2018 (Evening)

Ans. (a) : Argillaceous materials consist of silicates of
alumina in the form of clay, shale, slate and blast
furnace slag. The rocks are hard and brittle e.g. slate,
laterite.

189. How many types of chemical admixture are

there?
(a) 2 (b) 3
(c) 4 (d s

SSC JE 24.1.2018, Morning Shift
Ans. (¢) : There are following 4 types of chemical
admixtures for concrete—
(1) Air - Entraining Admixture.
(2) Accelerating Admixture.
(3) Water reducing admixture.
(4) Retarding admixture.
190. Which of the following are the specifications of
a cement bag for storage?
A. weight 50 kg
B. height 18 cm
C. plan area 3000 sq. cm
D. volume 35 liters
(a) A and B Only (b) B and C only
(c) A, BandC only (d) A,B,Cand D
SSC JE 24.1.2018, Morning Shift
Ans. (d) : Specification of a cement bag for storage—
o Weight of a bag of cement is 50 kg.
e Volume of a bag of cement is 35 litre or 0.035 m’.
e Plan area is 3000 cm’.
o Height of a bag of cement is taken as 18cm.
191. The main purpose of the soundness test of the
cement is to determine the
(a) Change in volume of cement after setting
(b) strength
(c) fineness
(d) time taken to harden
SSC JE 25.1.2018, Morning Shift

Ans. : (a) Soundness of cement refers to the ability of]
cement paste to retain its volume after it has get
hardened.

e Soundness test is done by the Le-chatelier apparatus.

192. As water cement ratio increases, also

increases.

(a) Compressive strength (b) Tensile strength

(c) Bleeding (d) Workability

SSC JE 25.1.2018, Morning Shift

Ans. : (d) In general, a water cement ratio of 0.45 to
0.6 is used for good workable concrete without the use
of any admixture. Higher the water/cement ratio, Higher
will be workability but strength decreases  as
water/cement ratio increases.

193. How many methods of ferro cementing are

there?
(a) 3 (b) 2
(c) 4 d) 6

SSC JE 25.1.2018, Morning Shift
Ans. : (a) There are 3 methods of ferro cementing :—
(a) Armature method.
(b) Closed mould system.
(c) Integrated mould system.
Note—Commission no correct option.
194. [Initial setting time of rapid-hardening Portland
cement is nearly:
(a) half a minute (b) 5 minutes
(d) 45 minutes

(¢) 30 minutes
SSC JE 22.1.2018, Evening Shift
Ans. (¢) According to IS 8041-1990 the initial setting
time of rapid hardening Portland cement is nearly
about 30 minute. And the final setting time is 10 hours.
Rapid Hardening cement are also called high early
strength cement.
195. Which of the following is calcareous raw
material used in the cement production?
(a) Cement rock
(b) Lime stone
(c) Marine shells
(d) All option are correct
SSC JE 29.01.2018, Evening Shift

Ans. (d)

. Calcareous
Cement is composed of .
Argillaceous
— The commonest Calcareous raw materials are lime
stone, and chalk etc.
— The commonest Argillaceous raw materials are
clay, shells, slate etc.
— Marine shell & cement rock contain both the

calcareous and argillaceous components.

196. Water cement ratio is
(a) volume of water to that of cement
(b) weight of water to that of cement
(c) Both 'volume of water to that of cement' and
'weight of water to that of cement'
(d) weight of concrete to that of water
SSC JE 29.01.2018, Evening Shift
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Ans. (b) The water cement ratio (w/c ratio) is the ratio
of quantity of water to the cement. This may be given
either in the form of ratio of their weights or ratio of
their volume.

As the water cement ratio increase, strength of concrete

decreses.

197. The compound constituent of cement
abbreviated by C;A represents:

(a) tricalcium alumino ferrite

(b) tricalcium aluminate

(c) tricalcium silicate

(d) dicalcium silicate

SSC JE 29.01.2018, Evening Shift

Ans. (b) C;A is a Bogue's compound of portland
cement. C;A stands for the tricalcium aluminate. This
causes the flash setting of cement. It does also have
very high heat of hydration.

198. For construction of structures in sea water, the
cement generally preferred to is
(a) Portland-pozzolana cement
(b) quick setting cement
(c) low heat portland cement
(d) None of these
SSC JE 29.01.2018, Evening Shift

Ans. (a) Portland — pozzolana cement is composed of
10-15% puzzolanic materials. Puzzolanic materials are
essentially siliceous or aluminums compound which is
itself do not posses any cementous property but when it
reacts with Ca(OH),, released during hydration of
cement, leads to formation of cementous compound. It
is used in the construction of structure near sea sites
because it has high water tightness, low heat of
hydration & high resistance against Cl, & SO, (which
are found in abundance in sea).

199. The cement compound that reacts and sets

immediately after addition of water is ...........
(a) GS (b) GA
(c) GS (d) C4AF

SSC JE 25.01.2018, Evening Shift
Ans. (b) : Bogue's components of cement—

e C;A  Responsible for flash setting since it reacts
immediate after addition of water.

e C,AF No engineering use.

¢ C;S  Development of early strength, best
cementing property.

¢ C,S  Responsible for  progressive  ultimate
strength..

200. Di-calcium silicate (C,S)

(a) hydrates rapidly

(b) generates less heat of hydration

(c) hardens rapidly

(d) provides less ultimate strength to cement

SSC JE 25.01.2018, Evening Shift

Ans. (b) : Dicalcium Silicate (C,S) provides the
progressive strength to the cement. Dicalcium Silicate
(C,S) has minimum heat of hydration as compare to
other Bogue's compounds.

201. In fineness test of rapid hardening Portland
cement the residue on I.S. sieve No. 9 should
not be more than
(a) 0.01

(c) 0.1

(b) 0.05

(d) 0.15
SSC JE 25.01.2018, Evening Shift
Ans. (b) : Rapid hardening cement attains it's strength
rapidly than normal cements. The strength of this
cement at the age of 3 days is equal to the 7 days
strength of ordinary Portland cement, with same water
cement ratio.
It's residue by weight is not to be exceed 5% when
sieved through IS sieve number 9.

202.

Identify the correct statements.

(a) White cement is unsuitable for ordinary work.

(b) Pozzolana cement is grey in colour

(c) GCsS is tricalcium silicate

(d) Strength of cement should not be disturbed

until it is to be used
SSC JE 25.01.2018, Evening Shift

Ans. (¢) : C5S is tricalcium silicate. It is the best

cementing property of Bogue's compound present in

cement.

White cement can be used for the ordinary work. It is

same as ordinary Portland cement. The only difference

is that in white cement Fe,0s is very less.

203. Which of the following is commonly used as

retarder in cement?

(a) Calcium sulphate (b) Gypsum

(c) Potassium carbide (d) Sodium chloride
SSC JE 22.1.2018, Morning Shift

Ans. (b) Retarders — Retardering admixtures delay

hydration of cement.

e To extend the setting time of cement paste in
concrete.

Exp. Gypsum, sugar, starches, cellulose product, acid

or salt acid.

e Gypsum is commonly used as retarder in cement.
Gypsum is added 2-3% at the time of grinding
cement and reduce the rate of hydration.

B CaCl, (Calcium chloride) when added up to 2% by

weight of cement acts as accelerator but on increasing

the proportion, it acts as retarder and leads to flash set.

204. The cement becomes useless if its absorbed

moisture content exceeds
(a) 0.01 (b) 0.02
(c) 0.03 (d) 0.05
SSC JE 24.01.2018 (Evening)

Ans. (d) e Absorption of 1% to 2% of moisture has no

appreciable effect on quality of cement.

e The cement becomes useless if it absorbed moisture

content more than 5%.

e Hence when cement is to be stored for a long period,

it should be stored in air-tight chamber.

205. Which of the following constituents is present

in the blast furnace slag?

(a) 50% alumina and 20% calcium oxide

(b) 45% calcium oxide and 35% silica

(c) 25% calcium oxide and 15% silica

(d) 25% magnesia and 15% silica

SSC JE 24.1.2018, Morning Shift

Building Material

37

YCT



Ans. (b) : Blast furnace slag is a by product of pig iron
manufacture. When quenched rapidly with water or air
to a glassy state and finely ground, it develops the
property of latent hydraulicity. Blast furnace slag has
chemical component similar to that of Portland Cement.

Component Approximate %
CaO 35-55%

SiO, 27 —-40%

AlLO; 8—-20%

F6203 0.1 —40%

MgO <10%

206. Addition of pozzolana to ordinary Portland
cement causes
(a) decrease in early strength
(b) reduction in chemical action with sulphates
(c) increase in shrinkage
(d) All option are correct

SSC JE 25.01.2018, Evening Shift

Ans. (d) : Pozzolana are silicate—based materials that
react with the calcium, hydroxide generated by
hydrating cement to form additional cementitious
materials.

Calcium hydroxide (lime) accounts for upto 25% of the
hydrated Portland cement, and lime does not contribute
to the concretes strength. Pozzolona combine with the
lime to produce additional calcium, silicate hydrate, the
material responsible for holding concrete together, by
consuming the excess lime. Thus overall strength is
increased but gain of strength is slow and early strength
is decreased. Pozzolana increases the resistance against
the chemicals also.

207. Which of the following statements is true ?

A. A gap of 0.3 m is to be maintained between
cement bag and wall, while storing cement.
A gap 100 cm is to be maintained between
cement bag and wall, while storing cement.
Only A (b) OnlyB
Both A and B (d) None of these

SSC JE 25.1.2018, Morning Shift
Ans. : (a) IS 4082 : 'Recommendations on stacking and
storage of construction materials and components at
sites." A cement godown should have following
requirements.
(a) Wall must be plastered & made damp proof
(b) Floor should be raised 80 cm from ground
(c) a clear space of 30 cm should be maintained
between external wall and the stack of cement.
If the effective plan area of a warehouse is 54
square m, and maximum height of piles
permitted is 270 cm, then what is the number
of cement bags that can be stored?
(a) 200 (b) 2000
(c) 24000 (d) 2700
SSC JE 27.01.2018 (Morning)

B.

(a)
(c)

208.

209. Air permeability method is used to determine :
(a) Soundness of cement
(b) Setting time
(c) Fineness of cement
(d) Resistance of cement
SSC JE 25.01.2018, Evening Shift
SSC JE 25.1.2018, Morning Shift
Ans. (c) Fineness Test— The degree of fineness of]
cement is the measure of the mean size of the grains in
it. There are three methods for testing fineness :
(i) The sieve method (using 90 micron sieve)
(il)) Air permeability method (Nurse and Blains
method)
(iii)) Sedimentation method (Wagner
method)
The last two methods measures the surface area,
whereas the first measures the grain size.
Soundness Test-The ability of cement to retain its
volume after it gets hardened.
There are two methods available for testing soundness:
(1) Autoclave Method
(i1) Le-chatelier Method
Setting Time Test— It is the time required for stiffening
of cement paste to a defined consistency.
Setting time test is performed on Vicat’s Apparatus.
Resistance Test— Penetration resistance test is
conducted on concrete structures using Windsor Probe
test machine.
210. Which of the following compounds of Portland
cement reacts immediately with the water and
set early?

Turbidimeter

SSC JE 27.01.2018 (Morning)
Or
Which constituent of the cement, upon addition
of water, sets and hardens first?
SSC JE 3.3.2017, Morning Shift
SSC JE 2.3.2017, Evening Shift
Or
In ordinary Portland cement, the first one to
react with water is:
(a) Dicalcium silicate
(b) Tetracalcium aluminoferrite
(c) Tricalcium aluminate
(d) Tricalcium silicate
SSC JE 2010
Ans. (c¢) Portland cement have following 4 Bogue's
component:—
(1) Tricalcium aluminate (C3A) — Responsible for flash
setting
(2) Tetracalcium alumino
engineering significance
(3) Tricalcium silicate (C3S) — Development of early
strength.
(4) Dicalcium = Silicate
progressive strength.

ferrite  (C4AF) No

(GS) Responsible for

Ans. (d) Surface area of one bag of cement is 0.3 m’, 211. High alumina cement is produced by fusing
height of pile — 270 cm = 2.7 m & height of one bag of together a mixture of:
cement is 0.18 m (a) Limestone and bauxite
So Maximum number of bags can be (b) Limestone, bauxite and gypsum
( 54x2.70) (c) Limestone, gypsum and clay
stored into the given house = ————~% =2700 (d) Limestone, gypsum, bauxite, clay and chalk
(0.3x0.18) SSC JE 25.1.2018, Morning Shift
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Ans. (a) It is manufactured from limestone or chalk and

bauxite (Special clay having extremely high alumina

content).

e High alumina cement/ calcium Aluminate cement is
very reactive and has very high compressive strength.
It used as monolithic refractory binding agent. High
temperature resistance (1580°C)

212. Which of the following statements is false?
(a) Space between the exterior walls of a
warehouse and bag piles should be 30 cm.
(b) Cement bags should preferably be piled on
(c)

wooden planks
Cement bags should be placed such that bags
of one layer does not touch the bags of the
adjacent layer
None of these
SSC JE 22.1.2018, Morning Shift
Ans. (a) According to IS 4082-1996
e (Cement shall be stored at the work site in a
building or a shed which is dry, leak proof and as
moisture proof as possible.
e A space of 600 mm minimum shall be left around
between the exterior walls and the slack.
e The height of stack shall not be more than 10 bags
to prevent the possibility of lumping up under
pressure.
Which of the following statements is false?
(a) With passage of time, the strength of cement
increases
(b) With passage of time, the strength of cement
decreases
(c)
(d)

(d)

213.

After a period of 24 months, the strength of
cement reduces to 50%
The concrete made with storage deteriorated
cement gains strength with time

SSC JE 22.1.2018, Morning Shift

Ans. (a)

° Time of storing is also a factor that effects the
cement especially its strength. Longer the period
reduce the strength of cement.

e % Reduction is strength of cement storage for 3
month =20%

° Reduction in strength of cement storage for 6
month = 30%

° % Reduction in strength of 1 year storage cement

=40%
° % Reduction in strength of 2 year storage cement
=50%
214. What is the temperature range in the cement
kiln?

(a) 800 to 1050°C (b) 1050 to 1300°C
(c) 1300 to 1500°C (d) 1800 to 2100°C
SSC JE 24.1.2018, Morning Shift

Ans. (¢) : A cement kiln, a huge in dined rotating
furnace, is a continuous stream process vessel, in
which the feed and fuel are held in a dynamic balance.
As the raw materials — limestone, clay & shale —
tumble towards the 1500°C flame, the chemical
reactions transform them into clinker.

215. Which of the following is used to test the
fineness of a cement?
(a) Air-content method
(b) Air-permeability method
(c) Le-Chatelier apparatus
(d) Vicat's apparatus
SSC JE 24.1.2018, Morning Shift

Ans. (b) : Fineness test on cement is carried out to
check, proper grinding of cement. Fineness test for
cement particles may be determined by following
methods—

(i) Sieve test : This test is obsolete in practice. In
this cement sample of 100 gm is passed
continuously for 15min through standard BIS
sieve number 9.

Air permeability method : In this specific
surface area of cement particle is calculated.
Wagner turbidimeter ; I measures specific
surface area.

216. Which of the following statements is true?
(a) Addition of pozzolana to cement decreases
workability
(b) Addition of pozzolana to cement increases
strength
(c)
(d)

(ii)
(iii)

Addition of pozzolana to cement increases
heat of hydration
None of these

SSC JE 22.1.2018, Evening Shift

Ans. (d) Addition of pozzolana to cement increase its
workability, pozzolana, also known as pozzolanic ash,
is a fine, sandy volcanic ash. Pozzolana to cement
decrease the heat of hydration. The pozzolanic cement
is cheap then the ordinary cement. Pozzolana in cement
does not increase the strength.
217. Pick up the correct statement from the

following:

(a) High percentage of (C;S) and low percentage

of (C,S) cause rapid hardening

(b) High percentage of (C;S) and low percentage
of (C,S) make the cement less resistive to
chemical attack
Low percentage of (C;S) and high percentage
of (C,S) contribute to slow hardening
All option are correct

SSC JE 29.01.2018, Evening Shift

Ans. (d) Bouge's components of the cement—

(©)
(d)

C;A  — Causes rapid setting or flash setting.

C4AF — No engineering use.

C;S — Best cementing property, provides early
strength.

C,S — Provides prolonged strength or ultimate

strength, and also provides resistance to
chemical attacks.
218. Which of the below is not a property of ferro
cement?
(a) Impervious nature
(b) Capacity to resist shock
(¢) No need of formwork
(d) Strength per unit mass is low
SSC JE 27.01.2018 (Evening)
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Ans. (d) Ferro cement is a construction material
consisting of wire meshes and cement mortar. It have
following properties-

(a) Low self weight.
(b) Fabricated into any desired shape.

(c) Low construction material cost.

(d) Very strong by nature.

It has a strength per unit mass higher than RCC.
219. Which IS code gives specifications about
cement plaster?
(a) IS 1500

(c) IS 1400

(b) IS 1221
(d) IS 1661
SSC JE 22.1.2018, Morning Shift
Ans. (d) IS 1661 code gives specification about

cement plaster and cement-lime. The thickness of
cement plaster is 12mm—15mm and ratio is 1:6.

IS 1500 are used for Brinell Hardness test for metallic
materials.

220.

Which one of the following cement is best for
the marine works?
(a) Blast furnace slag cement
(b) High alumina cement
(¢) Low heat Portland cement
(d) Rapid hardening cement
SSC JE 23.1.2018, Morning Shift

Ans. (a) :

o Blast furnace slag cement — for marine work

e High alumina cement — For refractory concrete

e Low heat cement — For mass concreting

e Rapid hardening cement — Repair of roads bridge
and structure.

221. Which of the following compound affects the
ultimate strength of cement?
(a) Dicalcium silicate
(b) Tetracalcium alumino-ferrite
(c) Tricalcium aluminate
(d) Tricalcium silicate

SSC JE 23.1.2018, Morning Shift
Ans. (a) : Dicalcium silicate (C,S) is about 25-40%
(normally about 32%) of cement. It hydrates and
hardens slowly and takes long time to add to the
strength (after a year or more). It imparts resistance to
chemical attack. The heat of hydration is 260J/g.
Whereas tricalcium silicate hydrates rapidly generating
high heat and develops an early hardness and strength.

222. The center needle of the attachment of the vicat
plunger projects the circular cutting edge by
(a) 0.2 mm (b) 0.5 mm
(¢) 1 mm (d) 5 mm
SSC JE 23.1.2018, Morning Shift
Ans. (b) : Vicat's apparatus is used to find out the
consistency, initial setting time and final setting time
of the cement. The center needle of the attachment of
the vicat plunger projects the circular cutting edge by
0.5mm.
223. For an ordinary Portland cement the initial
setting time is not less than
(a) 20 minutes (b) 30 minutes
(¢) 1 Hours (d) 10 Hours
SSC JE 25.1.2018, Morning Shift

Ans. (b) : The time available for mixing the cement and
placing it in position is an Initial setting time of cement.
If delayed further, cement loses its strength. For
Ordinary Portland Cement, The initial Setting Time is
30 minutes.
IS standard specification —
Initial Final
Type of cement IS code setting | setting
time time

¢ Ordinary
portland cement

33 grade | 1S:269

43 grade | IS: 8112 | 30 min | 600min

53 grade | IS : 12269
* Sulphate IS : 12330
resisting cement
¢ Portland IS : 1489
pozzolana cement (Part-1 &

Part-2)

e Rapid hardening IS - 8041 30 min | 600min
cement
¢ High alumina IS - 6452
cement
o Super sulphate IS - 6909
cement
e Low heat cement | IS: 12600 | 60 min | 600min

224. The field test for the quality of cement consists
in putting a small quantity of cement in a
bucket-containing water. A good quality
cement will :

(a) immediately dissolve in the water
(b) float on the water surface
(c) sink to the bottom of the bucket
(d) produce the steam
SSC JE 23.1.2018, Morning Shift

Ans. (¢) : Quality tests on cements at construction site

are carried to known the quality of cement supplied at

field.

Some quality test of cement in field—

e The color of cement is grey with a light greenish.

o The cement should feel smooth when touched or
rubbed in between fingers.

e Ifhand is inserted in a bag of cement; it should feel
cool and not warm.

e [f a small quantity of cement is thrown in a bucket
of water, the particles floats for some time before it
sinks.

225. For the repair of roads—
(a) low-heat cement is used
(b) rapid-hardening cement is used
(c) high-alumina cement is used
(d) sulphate-resisting cement is used
SSC JE 23.1.2018, Morning Shift

Ans. (b) : Rapid hardening cement is a special type of

cement that achieves high strength in less time.

e [t gains strength faster than OPC. It is lighter and
costlier than OPC. It is generally used for
constructing road pavements, where it is important to
open the road to traffic quickly. It requires a short

period of curing. It is resistant to sulphate attack.
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226. Which of the following property of ordinary
Portland cement is improved by the pozzolana?
(a) Bleeding (b) Heat of hydration
(c) Permeability (d) Shrinkage

SSC JE 27.01.2018, 10.15 am

Ans. (¢) Pozzolana reacts with the free lime. The

pozzolanic materials are essentially siliceous or

aluminous compounds which in itself do not possess
any cementous property but when it reacts with

Ca(OH),, released during the hydration of cement, leads

to formation of cementous compound.

e When use pozzolana the water content is reduced for
a given slump, thus the shrinkage after drying is also
reduced.

227. Which of the following represents the normal

consistency of ordinary Portland cement?
(a) 0.15 (b) 03
(c) 045 (d) 0.55
SSC JE 27.01.2018, 10.15 am

Ans. (b) : "The normal consistency of cement paste is

defined as that consistency which will permit a vicat

plunger having dia 10mm and length 50mm to penetrate
to depth of 33-35mm from top of mould"

e Normal consistency of different types of cement are
different.

e For OPC the normal consistency is 30%.

228.

In the process of hydration of OPC, to
complete all chemical reaction, the water
requirement (expressed as the percentage of
cement) is
(a) 5to8%

(¢) 20to025%

(b) 8to16%
(d) 35t045%
SSC JE 22.1.2018, Morning Shift
SSC JE 27.01.2018 (Evening)
Ans. (¢) About an average 23% of water by weight of
cement is required for complete hydration of portland
cement and 15% of water by weight of cement is
required to fill the gel process.
229. Pick up the correct statement from the
following
(a) Water enables chemical reaction to take place
with cement
(b) Water lubricates the mixture of gravel, sand
and cement
(c)
(d)

Only a small quantity of water is required for
hydration of cement
All option are correct

SSC JE 27.01.2018, 10.15 am

Ans. (d) Water and its quality plays an important role in
determining the quality of concrete. Strength and
durability of concrete is to a large extent determined by
its water to cement ratio. Water starts the chemical
reaction in the cement. About 38% of water is needed
for the complete chemical reaction of the cement. It
increases the workability by lubricating the mixture.

230. The cement whose strength is a little lower
than the ordinary cement during the first three
months but attains afterwards the same
strength is known as

(a) low-heated Portland cement
(b) rapid hardening Portland cement
(c) Portland blast slag cement
(d) Portland pozzolana cement
SSC JE 27.01.2018, 10.15 am

Ans. (a) Low heat Portland cement is obtained by
reducing the more rapidly hydrating compound, C;S &
C;A and increasing C,S. Low heat cement is used in
massive construction works like abutments, retaining
wall etc. where the rate at which the heat can be lost at
the surface is slower than at which the heat is initially
generated. Low heat cement has low rate of gain of
strength but the ultimate strength is practically the same

as that of OPC.

231. Tricalcium aluminate (C;A)

(a) reacts fast with water
(b) generates less heat of hydration
(c) causes initial setting and early strength of
cement
(d) does not contribute to develop ultimate
strength
SSC JE 27.01.2018, 10.15 am
Ans. (a) Tricalcium Aluminate (C;A) is a Bogue's

compound in cement which is responsible for the flash
setting of cement. This reacts with water very quickly.
Since it reacts very fast so it generates very large
amount of heat. It also doesn't contribute to develop the
ultimate strength.

232. Identify the correct statements.

(a) Expanding cement is used for filling the
cracks

(b) White cement is mostly used for decorative
works

(c) Portland pozzolana cement produces less heat
of hydration

(d) High strength Portland cement is produced

from the special materials
SSC JE 27.01.2018, 10.15 am

Ans. (¢) Expending cement is special type of cement
which expands after setting so due to this property they
are used to fill the gaps. White cement is same as the
ordinary cement but only difference is that in white
cement iron oxide is very less so they are mainly used
for the decorative works. Portland pozzolana cements
are used because they have very less heat of hydration.

233. For testing compressive and tensile strength of
cement, the cement mortar is made by mixing
cement and standard sand in the proportions of
(a) 1:2 () 1:3
(c) 1:4 (d1:6

SSC JE 23.1.2018, Morning Shift

Ans. (b) : Compressive strength of cement — The test

for compressive strength is generally carries out by

crushing the cube of hardened cement-sand mortar (1 :

3) in a compression testing machine.

e Size of cube for cement (compressive strength) =

70.6 mm (3 cube require)
e Rate of loading (IS : 4031) - 350 kg/cm*/min.
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234. The process of mixing, transporting, placing
and compacting concrete using Ordinary
Portland cement should not take more than
how much time?
(a) 30 minutes
(c) 75 minutes

(b) 40 minutes
(d) None of these
SSC JE 27.01.2018 (Morning)

Ans. (a) The process of mixing, transporting, placing
and compacting concrete using ordinary portland
cement (OPC) should not take more than 30 min
because the initial setting time of OPC is 30 min,; when
the cements starts loosing its plasticity.
235. A concrete using an air entrained cement

(a) has strength less than 10% to 15%

(b) has more resistance to weathering

(c) is more plastic and workable

(d) is free from segregation and bleeding

SSC JE 24.01.2018 (Evening)

Ans. (¢) Air entraining agents—Admixtures which
incorporate millions of stable isolated air bubbles in
concrete. Such concrete has been found to resist action
of frost. They increases workability & plasticity of
concrete.
Note— Commission no option is correct.

236. A sample of cement is said to be sound when it
does not contain free
(b) silica

(a) lime
(c) iron oxide (d) alumina
SSC JE 24.01.2018 (Evening)

Ans. (a)

Lime — when in excess, makes cement unsound
Silica — Provide strength

Iron oxide — Provide redish brown tint & hardness

Alumina — Imparts quick setting property

237. In ondinary cement, about 99% of its final
strength is achieved in .
(a) 3days (b) 7 days
(c) 28 days (d) 1 year

SSC JE 27.01.2018 (Evening)

Ans. (c¢) Strength of cement is mainly assumed on the
basis of compressive strength of cement. Compressive
stren%th of cement is determined from cubes of face
50cm” of area (7.06 cm cubes) made of cement mortar
with one part of cement and three part of standard sand
(as per IS 650-1966). The avg. cube strength of three
sample is taken as test value. The cement achieves its
99% of final strength after 28 days.

238. The percentage of water for normal consistency

| LY
(a) 5% to 15% (b) 10%to 25%
(c) 15%to 25% (d) 20% to 30%
SSC JE 2.3.2017, Evening Shift

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.

239. For the construction of thin R.C.C. structures
the type of cement to be avoided is ..........
(a) ordinary Portland cement
(b) rapid hardening cement
(c) low heat cement
(d) blast furnace slag cement
SSC JE 2.3.2017, Evening Shift
Ans. (b) Rapid hardening cement is used in cold
weathering condition, pavement construction.
o |t is unsuitable for of the RCC structure.
240. Percentage of pozzolanic material containing
clay upto 80% used for the manufacture of

pozzolana cement is ..........
(a) 30% (b) 40%
() 50% (d) 60%

SSC JE 2.3.2017, Evening Shift
Ans. (a) Portland pozzolana cement (IS : 1489-1991)
(Part 1 and 2)
e [t is manufacturing percentage of pozzolanic material
containing clay up to 80% and pozolonic cement is used
30%.
e A pozzolanic material is essentially a siliceous or
aluminious material.
e Used in marine work and mass concreting
o Ultimate strength is more than OPC.
e Low shrinkage on drying
e Used in water tightness.
241. Pick up the incorrect statement applicable to
the field test of good cement.
(a) When one thrusts one's hand into a bag of
cement, one should feel warm
(b) The colour of the cement is bluish
(c¢) A handful of cement thrown into a bucket of
(d)

water should sink immediately
All options are correct
SSC JE 2.3.2017, Evening Shift
Ans. (d) Field test of good cement —
(i) Colour of cement should be greenish gray.
(i1) Should get cool feeling when thrusted.
(iil)) When we touch the cement. It should give a smooth
not a gritty feeling.
(iv) When we throw the cement on a bucket full of]
water before it sinks the particles should flow.
(v) Open the bag and take a good look at the cement
then it should not contain any visible lumps.
242. An ordinary Portland cement when tested for
its fineness, should not leave any residue on L.S.

Sieve No. 9, more than ...........
(a) 5% (b) 10%
(c) 15% (d) 20%

SSC JE 2.3.2017, Evening Shift

Ans. (b) A good portland cement when tested for

fineness, the percentage of residue left after sinking in

sieve should not exceed 10%.

Fineness test —

(1) By sieving

(i1) By Blaine's air permeability apparatus (Material)

e The fineness cement is measured in term of surface
area in cm’/gm of the cement by Blaine's air
permeability test.
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243. Hardening of cement occurs at ...........

(a) rapid rate during the first few days and
afterwards it continues to increase at a
decreased rate
slow rate during the first few days and
afterwards it continues to increase at a rapid
rate
uniform rate throughout its age
None of these

SSC JE 2.3.2017, Evening Shift

Ans. (a) Hardening of cement —

(i) Hardening rate during the first few day and
afterward if continuous to increase at a decrease
rate.

(i1) Hardening refers to the gain of strength of a set of
cement paste.

(iii) The process of hardening of cement continuous for
a period more than 1 year.

244. To hydrate 500 kg cement fully water needed is

(a) 100 kg (b) 110kg
(¢) 120kg (d) 130kg
SSC JE 4.3.2017, Morning Shift

(b)

(c)
(d)

(c) The phenomenon by virtue of which cement
does not allow transmission of sound, is
known as soundness of cement

The heat generated during chemical reaction
of cement with water is known as heat of
hydration.

(d)

SSC JE 4.3.2017, Morning Shift

Ans. (c) Fineness :

called fineness.

Setting of cement : Process of changing cement paste

into hard mass is know as setting of cement.

Soundness of cement : Certain cement undergo large

expansion after setting causing disruption of the set and

hardend mass.

e Unsoundness in cement is due to excess lime is
detected by Le-Chatelier test and excess Mg and
lime is defected by the autoclave test or excess

Degree of grinding of cement is

magnesia in cement.

Ans. (d) According to IS standard for fully (complete )
hydration of cement required water is 25-27%.
According to question — Cement = 500 kg

For hydration of complete for cement required water —

248. You are asked to construct a massive dam, the
type of cement you will use is............
(a) Ordinary Portland cement
(b) Rapid hardening cement
(c) Low heat cement
(d) Blast furnace slag cement

SSC JE 4.3.2017, Morning Shift

=500x 26
100
=130 kg
245. The maximum percentage of chemical
ingredient of cement is that of .............

(a) Magnesium oxide
(¢) Aluminium

(b) TIron oxide
(d) Lime
SSC JE 4.3.2017, Morning Shift

Ans. (¢) Low heat cement : A low heat cement

evolution is achieved by reducing the contents of C;S

and C;A which are the compounds evolving the

maximum heat of hydration and increasing C,S.

The use of low heat cement —

e Mass concrete construction.

e Hot weather concrete.

e Where if necessary to produce resistance to sulphate
attack.

Ans. (d) The percentage of chemical ingredient in
cement —

Lime (CaO) 160 to 65%
Silica (SiO,) 1 17 to 25%
Allumina (Al,O5) .3t08%
Iron oxide (Fe,05) . 0.5t04%
Magnesia (MgO) :0.1t04%
Sulphur trioxide (SO;) :1t03%
Soda or Potash (Na,O + K,0) :0.5t0 1.3%

249. The diameter of the Vicat plunger is 10 mm
and its length varies from ...........
(a 20mmto30mm (b) 30 mm to40 mm
(c) 40mmtoS0mm  (d) 50 mm to 60 mm
SSC JE 4.3.2017, Morning Shift

246. Efflorescence in cement is caused due to an

excess of
(a) alumina (b) iron oxide
(c) silica (d) alkalies

SSC JE 4.3.2017, Morning Shift

Ans. (d) : Efflorescence in cement caused by excess
alkalies. Alumina is responsible for quick setting,
excess alumina lowers strength of cement. Iron oxide
gives colour and help in fusion of different ingredients
of cement. Silica gives strength due to formation of
C,S and C;S. Excess silica causes slow setting.

247. Pick up the incorrect statement from the
following.
(a) The degree of grinding of cement, is called
fineness
(b) The process of changing cement paste into
hard mass, is known as setting of cement

Ans. (¢) Vicat appratus : It is used for determined
consistency, initial setting time and final setting time of
cement.

The standard consistency of cement paste is define as
that consistency which will permit a vicat plunger
having 10 mm dia and 50 mm length to pentrate to a

depth of 33-35 from the top of the mould.

250. 1If 1500 g of cement is required to have 1875 g

cement paste of normal consistency, the
percentage of water is......ccceeueues
(a) 20% (b) 25%
(c) 30% (d) 35%

SSC JE 3.3.2017, Morning Shift
SSC JE 4.3.2017, Morning Shift

Ans. (b) Weight of water when dry (w;) = 1500g
Weight of cement paste at normal consistency (w;) =
1875 g

Weight of water = 1875 — 1500 = 375¢g

weight of cement <100

% of water = =
weight of water

375

= x100 =25%
1500
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251. Pozzolana cement is used with confidence for
construction of .............

(a) Dams (b) Massive foundations
(c) Abutments (d) All options are correct

SSC JE 4.3.2017, Morning Shift

Ans. (d) Pozzolona Portland Cement (IS 1489 : 1991)

e This is made by blending 25% — 30% reactive
pozzolana like flyash or calcined clay with OPC.

— Addition of pozzolana makes cement sensitive to
curing and it requires longer curing than OPC.

Use — (i) Dam work

(i1) Massive foundation

(ii1) Abutments

252. The condition not applicable to water cement
ratio law is ....c..cceueeee

Le-chatelier method—The mould is placed on a glass
sheet and is filled with net cement paste formed by
gauging 100 g cement with 0.78 times the water
required to give a paste of standard consistency

e Test for expansion due to excess lime.

Autoclave test-Test for expansion due to excess of
both free lime and magnesia.

256. Hydration of cement is due to chemical action
of water with—
(a) Tricalcium silicate and dicalcium silicate
(b) Dicalcium silicate and tricalcium aluminate
(¢) Tricalcium aliminate and tricalcium alumino
ferrite
(d) All options are correct
SSC JE 3.3.2017, Morning Shift

Concrete specimens may be tested at any
(c)
Concrete specimens are need to be of same size
on cement content.
(i) Concrete specimen are needed to be of same age.

(a) Internal moisture conditions on hydration

temperature

Concrete specimens are needed to be of same

(d)
SSC JE 4.3.2017, Morning Shift

Ans. (b) Water Cement ratio — The strength of
Water Cement ratio law condition —
(1) Internal moisture condition on hydration continues
(iii) Concrete specimen test at 27°C temperature.
(iv) Concrete specimens are needed to be of same size.

Ans. (d) Hydration of cement is due to chemical action
of water with — C3S, C3A, C,S and C4Af and heat

calorie

generation is 120
gram

Bogue's Compound—
C;S —30-50%

C,S —20-45%

C;A - 8-12%

C4AF - 5-11%

continue till complete strength is gained
()
age
concrete depends on water cement ratio but not depend
till complete strength is gained.
253. The mixture of different ingredients of cement,

is burnt at
(a) 1000°C (b) 1200°C
(c) 1400°C (d) 1600°C

SSC JE 3.3.2017, Morning Shift

Ans. (¢) : The mixture of different ingredients of
cement is burn at 1400°C to 1500°C.

Note : Burning of the bricks take 0place in the
temperature range of 900°C to 1200°C (generally
1100°C) at which alumina & silica fuses with each
others.

257. For a 50 kg cement bag, water required is ........
(a) 16.5 liters (b) 18.5 liters
(c) 20.5 liters (d) 22.5 liters
SSC JE 2.3.2017, Evening Shift
Ans. (d) Water cement ratio — This is defined as the
mass of water divided by the mass of cement in mix.
Generally water cement ratio take 0.4 to 0.45.

¥ 045
C

w=0.45 x50 =22.5 kg or =22.5 litre
in metric system 1 kg = 1 litre
258. Water cement ratio is generally expressed in
volume of water required per.............
(a) 10kg (b) 20kg
(¢) 30kg (d) 50kg

SSC JE 4.3.2017, Morning Shift

254. Plaster of Paris is obtained by calcining.
(a) Bauxite. (b) Gypsum.
(c) Kankar. (d) Limestone.
SSC JE 4.3.2017, Afternoon Shift
SSC JE 2.3.2017, Morning Shift
SSC JE 2009
Ans. : (b) Plaster of Paris is made by heating the
mineral gypsum. When gypsum is heated to about
150°C it looses water and produce the powder, is
known as plaster of Paris.

255. Soundness test of cement determines
(a) Quantity of free lime (b) Ultimate strength
(¢) Durability (d) Initial setting
SSC JE 2.3.2017, Evening Shift
SSC JE 1.3.2017 Morning Shift

Ans. (a) : Soundness test of cement determines
quantity of free lime and magnesia.

Ans. (d) Water Cement Ratio — According to Prof.
Abram — The strength of concrete depends on water
cement ratio not cement content.

Weight of water

Water cement ratio = -
Weight of cement

.. Take weight of cement = 50 kg.

259. Specific Surface of 53 grade ordinary Portland

cement should not be less than

(a) 2500 Sq cm/g (b) 2000 Sq cm/g

(c) 225 Sqm/kg (d) 2250 Sq m/kg

SSC JE 1.03.2017 (Evening)

Ans. (c¢) : Fineness test of cement-The degree of
fineness of cement is the measure of the mean size of
the grain in it.
e There are three methods for testing fineness—
(i) The sieve method

e Generally soundness test for cement uses two ||| (ii) Air permeability method—(Blain's method,
method/apparatus. Measure surface area)
Building Material 44 YCT



(ii1) The sedimentation method—(Wagner turbidity
meter, measure surface area
e Specific surface of 53 grade (OPC) - 2250 cm’/g
or 225 m’/kg

Specific surface area
Type of cement not less than

10’xmm®*/g or cm’/g

High alumina cement 2250

Rapid hardening cement 3250

Low heat cement

Portland pozzolana 3000

cement

Super sulphate cement 4000

260. Pick up the incorrect statement from the
following
(a) Cement and standard sand mortar are used in
the ratios of 1 : 3
(b) Water is added to the rate of P/4+3
percentage of water where P is the percentage
of water for standard consistency
A cube mould of 10cm*10cmx10cm is used
The prepared moulds are kept in an
atmosphere of 50% relative humidity
SSC JE 4.3.2017, Morning Shift

(c)
(d)

262. The development of strength of cement and its
fineness are ........cceeueee.
(a) Directly proportional
(b) Inversely proportional
(c) Not related
(d) Randomly related
SSC JE 1.03.2017 (Evening)

Ans. (a) Factor affecting Fineness of cement—
Faster reaction

Higher heat of hydration

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

Reduced durability with higher fineness

|strength of cement oc Fineness

263. Flash set of ordinary Portland cement paste is
(a) Premature hardening
(b) Surface hardening only
(¢) Hardening without development of heat of
hydration
(d) All the options are correct
SSC JE 1.03.2017 (Evening)

Ans. (¢) Compressive strength of cement (test)—

e Sample — Cement paste 1 : 3 (cement : sand)

e Cube size for compressive strength — 70.6 mm {3
cube

e % of water — §+3%

e Rate of loading — 35 N/mm” /minute

e Strength after 3 days — 10 N/mm’ and after 7 days —
22 N/mm’

Tensile test of cement (by briquate apparatus)

e Sample cement past — 1 : 3 (Cement : sand)

e % of water — §+ 2.5%

e Rate of loading — 0.7 N/mm” in 12 sec.
o Tensile strength of cement after 3 day - 2N/mm’
and after 7 day- 2.5 N/mm’

Ans. (a) Flash set — It is the immediate stiffening of
cement paste in a few minutes after mixing water. It
is accompanied by large amount of heat generation
upon reaction of C3A 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.

261. Pick up the correct statement from the following
(a) Water cement paste hardens due to hydration
(b) During hardening cement binds the
aggregates together
(¢) Cement provided strength, durability and
water tightness to the concrete
(d) All options are correct
SSC JE 4.3.2017, Morning Shift
Ans. (d) Hydration— Hydration is the reaction of

cement with water to form the binding material.
Water cement paste hardness due to hydration.
During hardening cement binds the aggregate
together.

e Cement provided strength durability and water
tightness to the cement.

Factor affecting hydration —

(1) Cement type and fineness of cement.

(i) Chemical composition of cement and sulphat

content.
(i) Water cement ratio and curing temperature.
(iv) Effect of admixture.

264. Rapid hardening cement attains early strength
due to ..........
(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

SSC JE 2.3.2017, Evening Shift

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.

Rapid hardening Cement (8041) —

e Larger proportion of lime grounded finer than in
ordinary cement.

e It is similar to ordinary portland cement but with

higher C;S content and finer grinding.

High heat of hydration characteristics.

Initial setting time - 30 min.

Final setting time - 600 min

The high strength at early stage is due to finer

grinding.

e This cement attains strength at the age of 3 day,

equipment to the strength of O.P.C. at 7 day.
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265. The cementing property of cement is mainly

due to
(a) Lime (b) Alumina
(c) Silica (d) Gypsum

SSC JE 3.3.2017, Afternoon Shift

Ans. (a) The main component in cement is lime. Lime
works in a cement as a binding property. The
percentage of lime in cement is (60-65)% in cement
lime is in excess then it expand and less amount then its
strength decreases .

266. The setting and hardening of cement paste is
mainly due to the hydration and hydrolysis of
(a) Tri calcium silicate
(b) Tetra calcium alumina ferrite
(c) Di calcium silicate
(d) Tri calcium aluminates
SSC JE 3.3.2017, Afternoon Shift

Ans. (d) When water is added to cement, there is hydration
action in it, which becomes paste when water is added.
After some time. The solidification and compaction of
cement are both separate process. In cement, firstly
tricalcium aluminate and tetracalcium alumina ferrite are
formed and provide hardening to cement.

267. The rapid hardening Portland cement is
obtained by.............
(a) Grinding the clinker to a high degree of
fineness
(b) Adding calcium sulphate to the mixture
(c¢) Adding gypsum after grinding
(d) Burning the mixture at a lower temperature
SSC JE 3.3.2017, Afternoon Shift

Ans. (a) Rapid hardening Portland cement takes an
early strength compound to normal. It takes strength in
4 days as compared to OPC. In this cement, lime and
cement with good quality are more finely than ordinary
cement.

268. The lower water—cement ratio of concrete
produces...................
(a) More density
(b) Small creep and shrinkage
(c) More bond
(d) All options are correct
SSC JE 3.3.2017, Afternoon Shift

Ans. (d) Water - cement ratio of 0.45 to 0.60 are more
typically used for higher strength concrete, lower ratio
are used, along with a plasticizer to increase flowability.
To much water will result in segregation of the sand and
aggregate components from the cement paste. The lower
water-cement ratio of concrete have more density, small
creep and shrinkage and more bond.

269. When water is added to cement
(a) Heat is generated
(b) Heat is absorbed
(c¢) Chemical reaction is initiated
(d) Both heat is generated and chemical reaction
is initiated
SSC JE 3.3.2017, Afternoon Shift
Ans. (d) When water is added to cement, the chemical
reaction take place called hydration and contributes to
the final concrete product. The calcium silicates
contributes most to the strength of concrete. Tricalcium
silicates are responsible for must of the early strength.

270. For quality control of Portland cement, the test
essentially done is
(a) Setting time (b) Soundness
(c) Tensile strength (d) All options are correct
SSC JE 3.3.2017, Morning Shift

Ans. (d) For quality control of Portland cement the test

essentially done —

(1) setting time (2) soundness (3) tensile strength

(4) consistency.

Cementation index = 1.02 to 0.66

— If cement in solution HCI, then residual is not more

than15%.

— Ignition of cement loss is not more than 4% of total

weight.

271. To obtain cement dry powder, lime stones and
shales or their slurry, is burnt in a rotary kiln
at a temperature between
(a) 1100° and 1200° (b) 1200° and 1300°
(c) 1300° and 1400° (d) 1400° and 1500°

SSC JE 3.3.2017, Morning Shift

Ans. (d) The slurry cones out as a clinker though the
three chamber left from the upper and of the rotary
furnace.

(1) Drying chamber — in temperature varies 250-
500°C and their dry slurry.

(2) Calcinations chamber— There is slurry calcination,
temperature here is 700-1200°C and slurry is burnt
and prepare.

(3) Clinker chamber — It is the lowest and warmest
area, and the temperature varies 1400-1700°C. In
this chamber take chemically activities.

272. To obtain cement dry powder lime stones and
shale or their slurry is burnt in a
temperature between 1400’ and 1500°C.

(a) hoffman kiln (b) Muffle kiln
(c) rotary kiln (d) none of the above
SSC JE 4.3.2017, Afternoon Shift

Ans. (c¢) To obtain cement dry powder lime stones and

shales or their slurry is burnt in a rotary kiln at a

temperature between 1400°C and 1500°C.

e The weight of 1m’ of cement = 1440 kg/m

o Different grade of cement uses in market 33, 43 and
53

e The percentage of voids in cement approximate
40%

e The sieve use in cement testing size is 90p.

273. The minimum percentage of
ingredient of cement is that of ..........
(a) magnesium oxide (b) Iron oxide
(c) alumina (d) lime

SSC JE 4.3.2017, Afternoon Shift

Ans. (a) The minimum percentage of chemical

ingredient of cement is that of magnesium oxide — 0.1

to 4%.

o TIron oxide — 0.5 to 6%. They impart the cement
brown colour and strength the excess of iron in
cement decreased the strength.

Alumina - 3 to 8% — quick setting the cement.
Lime — 60-67% — It's act as a binding material and
main part of the cement.

chemical
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274. Pick up the correct proportions of chemical
ingredients of cement.

(a) lime : Silica : Alumina : Iron oxide = 63 : 22
(b) 8161102 : Lime : Alumina : Iron oxide = 63 : 22
(©) ;\6111:rr3lina : Silica : Lime : Iron oxide = 63 : 22
(d) iror; oxide : Alumina : Silica : Lime = 63 : 22

:6:3
SSC JE 4.3.2017, Afternoon Shift

Ans. (a) The proportion of chemical
Ingredients of
cement Average
Lime (60-65%) 63
Silica (17-25%) 20
Alumina (3 — 8%) 6
Iron Oxide (0.5 — 6%) 3
Magnisium (0.1 — 4%) 2
Sulphur Trioxide (1 to 3%) 1.5
Soda and potash (0.5 ti 1.3% ) 1
Gypsum 2t0 3%
275. To retard the initial setting time of cement, the
compound responsible is ..........
(a) Tri-Calcium silicate
(b) Gypsum
(c) Di-calcium silicate

Tri calcium aluminate
SSC JE 4.3.2017, Afternoon Shift

Ans. (b) The Gypsum is used in a cement. It is incresed
the initial setting time of the cement.
Propotions — 2 to 3% Gypsum is a retarder material.

276. Quick setting cement is produced by adding
(a) less amount of gypsum in very fine powdered
form
(b) more amount of gypsum
powdered form
(c)
(d)

(d)

in very fine

aluminium sulphate in very fine powdered
form
pozzolana in very fine powdered form

SSC JE 4.3.2017, Afternoon Shift

Ans. (¢) Quick setting cement is produced by adding
aluminium Sulphate is in very fine powdered form.
277. Pick up the correct statement from the
following.
(a) Lime in excess, causes the cement to expand
and disintegrate
(b) Silica in excess, causes the cement to set
slowly
(c)
(d)

Alumina in excess, reduces the strength of
the cement
all options are correct

SSC JE 4.3.2017, Afternoon Shift

Ans. (d) The property of in gradients in cement —

e Lime in excess, causes the cement to expand and
disintegrate
Silica in excess, causes the cement to set slowly
Alumina in excess, reduces the strength of the
cement

e TIron in excess, reduces the strength of the cement.

278. For an ordinary Portland cement which
statement is incorrect.
(a) Residual does not exceed 10% when sieved
through IS Sieve No. 9
(b) soundness varies from 5 to 10 mm
(c) initial setting time is not less than 30 minutes
(d) compressive stress after 7 days, is not less
than 175 kg/cm®
SSC JE 4.3.2017, Afternoon Shift
Ans. (d) For an ordinary Portland cement —
e Residual does not exceed 10% when sieved through
L.S. sieve NO - 9.
Initial setting time is not less than 30 minutes.
Final setting time is 10 hour
Specific gravity 3.15
Soundness of cement should not exceed 10 mm.

Days Compressive strength
(N/mm?)

7 16

14 22

28 33

279. The commercial name of white and colored

cement in India is ...........
(a) colocrete
(b) rainbow cement
(c) silvicrete
(d) all options are correct

SSC JE 4.3.2017, Afternoon Shift

Ans. (d) The commercial name of white and colored
cement in India is colored, rainbow cement and
silvicrete.

280. Pick up the correct statement from the following.
(a) Gypsum in cement decreases the setting time
(b) The first compound of cement which reacts

with water is C;A

(c) Bulking of sand is less when its particles are
(d)

fine
all options are correct
SSC JE 4.3.2017, Afternoon Shift

Ans. (b) Gypsum is added in cement to increase the
initial setting time. It is retarder.

o First compound to react with water is C;A.

¢ Bulking of sand is more if its particles are fine.

281. For the manufacture of Portland cement the
proportions of raw material used are
(a) lime 63%; silica 22%; other ingredients 15%
(b) lime 22%; silica 63%; other ingredients 15%
(c) silica 40%; lime 40%; other ingredients 40%
(d) silica 70%; lime 20%; other ingredients 20%

SSC JE 4.3.2017, Afternoon Shift

Ans. (a) The manufacture of portland cement the

proportions of raw material are lime (cal) — 60 to 65% —

Average 63.

Silica (SiO,) — 12 to 25%— Average 22%

Other ingredients 15% .

Lime is a main part of the cement. It is a binding

material It react with water and make the calcium

silicate & aluminates. It impart the strength excesses of

silica in cement. It quick hardened property.
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282. Air permeability test of cement test of cement

is conducted to find the ...............
(a) Unsoundness (b) Ignition loss
(c) Specific gravity (d) Fineness

SSC JE 3.3.2017, Afternoon Shift

Ans. (a) The compound C;A is characteristically fast
reacting with water and may lead to an immediate
stiffening of paste and this process is termed as flash
set. Hence, initial setting time and high heat of
hydration of cement depends most on C;A.

Ans. (d) Fineness test— It is the measure of mean size

of grain in it.

With increase in fineness, the early development of

strength is enhanced but the ultimate strength is not

affected.

Setting time decrease with increase in the fineness.
Testing of cement

. Air permeability Wagner
Sieve test Method turbidimeter
Measure grain Nurse and
size blain's
apparatus
100 gm cement Measures
used specific surface
area
40 micron sieve
used

283. For 53-grade ordinary Portland cement, the

final setting time shall NOT be more than:

(a) 600 min (b) 650 min
(c) 550 min (d) 500 min
SSC JE 3.3.2017, Afternoon Shift
Ans. (a) :
Initial Final setting
Type of cement setting time time
(minute) (minute)

OPC (33,43, 53) 30 600
PPC 30 600
RHC 30 600
Quick setting cement 5 30

284. Out of constituents of cement namely, tri
calcium silicate (C;S), dicalcium silicate (C,S),
tri calcium aluminate (C;A) and tetracalcium
alumino ferrite (C4AF) the first to set and

harden is
(@) GsS (b) CS
(c) GA (d) C,AF

SSC JE 2012

Ans. (¢) Tetra calcium aluminoferrite (C4,AF) (8-
10%)— It is responsible for flash set but generates less
heat.

Tricalcium aluminate (C;A): It react rapidly with
water and is responsible for flash setting with 9-12%.
Dicalcium sillicate (C,S): It gives ultimate strength.
Tricalcium sillicate (C;S): It is responsible for 28
days strength that is early maximum strength with 30—
50%.

285. The compound first to settle in cement is
(a) tricalcium aluminate
(b) dicalcium silicate
(c) tricalcium silicate
(d) tetra calcium alumino-ferrite

SSC JE 2012

286. Which of the following Bogue’s compounds of
cement liberates maximum heat of hydration?

(a) GA (b) C,S
() GCsS (d) C4AF
SSC JE 2012
Ans. (a) Heat of hydration data :
C3S - 500 J/gm
C,S -260 J/gm
GA - 865 J/gm
C4AF -420 J/gm

As per IS code specifications, the heat of hydration of
low heat portland cement for 28 days is not more than
120 calories/gm.

287. As per IS : 456-2000, the organic content of
water used for making concrete should NOT be

more than
(a) 100 mg/L (b) 150 mg/L
(¢) 200 mg/L (d) 250 mg/L

SSC JE 2012

Ans. (¢) As per IS : 456-2000, the organic content of
water used for making concrete should NOT be more
than 200mg/1.

288. For Portland cement of 43 grade, 28 day mean
compressive strength should exceed

(a) 33 MPa (b) 38.5 MPa
(c) 43 MPa (d) 43.5 MPa
SSC JE 2012

Ans. (¢) Ordinary Portland Cement is graded
according to strength, the other cements too have to
gain a particular strength. 33, 43 and 53 grade in OPC
indicates the compressive strength of cement after 28
days when tested as per IS: 4031:1988, eg, 33 Grade
means that 28 days of compressive strength is not less
than 33 N/mm? (MPa). Similarly, for 43 grade and 53
grade the 28 days compressive strength should not be
less than 43 and 53 MPa respectively.

289. To obtain high compressive strength of cement
at:

a ery slow rate
(a) Verysl

{1200°C—212_5500°C—2" 5 Ambient temp}
(b) Slow rate

{1200°C —22min_5 500°C —2™°_ Ambient temp}
(¢) Moderate rate

{1200°C—225500°C—22 5 Ambient temp}
(d) Fastrate

{1200°C —12min_5 500°C —2 3 Ambient temp}

SSC JE 2011 (Morning )

Ans. (¢) To obtain high compressive strength of

cement the cement manufactured at moderate in range
of

{1200°C—15500°C—2"_5 Ambient termp}
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290. Identify which grade of cement is not available
in Indian market:
(a) 23 grades
(c) 43 grades

(b) 33 grades
(d) 53 grades
SSC JE 2011 (Morning )
Ans. (a) In Indian market the 23 grade cement is not
available.
OPC 33 grade confirms IS 269
OPC 43 grade confirms IS 8112
OPC 53 grade confirms IS 12269

Gilass piulc:

[

ke 30 mmim |

¢ Glass plate

Brass mould Theikness 0.50 mm

z,ll!‘llc'.l[(rl s with pointed ends

@%« Spilt not more than 0.50 mm

e

165 mm
Autoclave test — Test for expansion due to excess both
for lime and magnesia.

291. Rapid setting cement contains relatively higher
proportion of:
(@ GsS

©) C:A

(b) CS
(d) C,AF
SSC JE 2011 (Morning )

Ans. (¢) GC3A is quick setting in nature. It reduces
setting time of cement.

e In rapid setting cement, quantity of gypsum is
reduces.

292. Volume of 1 bag cement weighing 50 kg is:

(a) 0.034 m’ (b) 3.4m’

(c) 1.05m’ (d) 0.020 m’

SSC JE 2011 (Evening)
Ans. (a) : Volume of 50 kg cement bag—
Density of cement = 1440 Kg/cum
One bag of cement = 50 Kg
Mass

Volume

Mass
Density

Density = .. Volume =

Volume = —> — 0.0347 (] 0.035cum
1440

Note : 1 cum = 1000 litre
. [Volume = 35 litre.]

40

1 m’ cement required = % =28.8 bag

1m’ storage cement bag = 20 bag

293. Le chatelier's device is used for determining
the

(a) setting time of cement
(b) soundness of cement
(c) tensile strength of cement
(d) compressive strength of cement
SSC JE 2011 (Evening)
Ans. (b) : Soundness— Soundness refer to the ability
of cement of maintain constant volume.

e Carried out to detect the presence of uncombined
lime in cement.

e Determined by Le chatelier apparatus or auto clave
test

e Expansion more than 10 mm indicates
soundness of cement.
Le-Chatelier method — Apparatus gives unsoundness

due to excess lime only.

un

294. Good variety of cement contains
percentage of :
(a) Tricalcium silicate
(b) Tricalcium Aluminate
(¢c) Dicalcium silicate
(d) None of the above

higher

SSC JE 2010

Ans. : (a) Good variety of cement contains higher
percentage of tricalcium silicate (Alite) that is 40% and
dicalcium silicate (Belite) that is 32%.

Alite having 7 days strength to get hardened and is best
cementing material (Resistance to freezing, thawing).

295. The main ingredients of Portland cement are:
(a) Lime and silica (b) Lime and Alumina
(c) Silica and Alumina (d) All the above
SSC JE 2010

Ans. : (a) In the Portland cement following ingredients
are presents
S.N | Constituents Percentage
1 | Lime (CaO) 62-67%
2 | Silica (SiO,) 17-25%
3 | Alumina (Al,O;) 3-8%
4 | Calcium  sulphate, Gypsum 3-4%
(CaS0,)
5 | Iron Oxide (Fe,03) 3-4%
6 | Magnesia (MgO) 0.1-3%
7 | Sulphur trioxide (SO3) 1-3%
So, main ingredients of Portland cement are lime and
silica.

296. Water required per bag of cement is:
(a) 7kg (b) 1l4kg
(c) 28kg (d) 35kg

SSC JE 2010

Ans. : (¢) Weight of one bag of cement = 50 kg

Y ratio varies from (0.4 t0 0.6)
c

water requirements per bags of cement

=0.4 x50 kg=20kg

=0.6 x50 kg=30kg
water requirement used to mix each bag of cement is 20
to 30 kg.

297. The main constituent of cement which is
responsible for initial setting of cement is
(a) dicalcium silicate
(b) tricalcium silicate

(c) tricalcium aluminate
(d) all of the above

SSC JE 2009
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Ans. (¢) : The main constituent of cement C;A
responsible for initial setting of cement.
Tricalcium aluminate (C;A) —
® 5-11% of cement
o It rapidly react with water
e High heat of hydration
o [t is responsible for flash set.
298. The compressive strength of ordinary Portland
cement after 3 days should not be less than:
(a) 50kg/cm’ (b) 100kg/cm®
(c) 115kg/cm? (d) 150kg/cm®
SSC JE 2009
Ans. : (d) Compressive strength of ordinary portland
cement is done by compression testing machine by
making a cube of 70.6 mm after 3 days compressive
strength is 160 kg per cm’ and tensile strength is 20
kg/cm? after 7 days compressive strength 220 kg/cmz.
299. Water cement ratio is generally expressed
volume of water required per
(a) Per 10 Kg. Cement (b) Per 20 Kg. Cement
(c) Per 50 Kg. Cement (d) Per 40 Kg. Cement
SSC JE 2008
Ans. : (¢) Water cement ratio means the ratio b/w the
weight of water to the weight of cement.
wt. of water

w/c ratio =
wt. of cement

According to IS 10262 w/c ratio varies from 0.4 to 0.7
depending on exposure condition we assume the
required cement volume as 50 Kg.
Therefore, required amount of water = 0.5 x 50

= 25 litres.

300. The shrinkage of concrete :
(a) Is proportional to water content in the mix
(b) Is proportional to cement concrete
(c) Increase with age of concrete
(d) All the above
SSC JE 2008

Ans. : (d) Change in volume of concrete is known as
shrinkage, shrinkage is usually expressed as a linear
strain (mm/mm).

The total shrinkage of a concrete depends upon the
constituents of concrete, size of member and
environmental condition.

301. Snowcrete is one of the patent forms of

(a) Distemper

(b) Water proof cement paint

(¢) Enamel paint

(d) Cellulose paint

SSC JE 2008

Ans. : (b) It is white cement that is resistant to
discoloration. It does not contain any white pigments.
Similarly earlier and later strength to Portland cement.

302. Gypsum is added to cement
(a) To prevent cracks
(b) To help C,S and C;S
(c) To give a uniform texture
(d) To counteract CsA

SSC JE 2007

Ans. : (d) G;A is about 5-11 % of cememt. It rapidaly
react with water and is responsible for flash set of finely
grounded clincker.The rapidity of action is regulated by
the addition of 2-3 % of Gypsum at the time of griding
cement.

303. For testing compressive strength of cement, the
size of cube used is

(a) 50 mm (b) 70.6 mm
(c) 100 mm (d) 150 mm
SSC JE 2007

Ans. (b) : Compressive strength of cement — The test
for compressive strength is generally carries out by
crushing cube of harden cement-sand mortar (1 : 3) in
a compressive machine.

e The size of test specimens are 70.6 mm (3 cube
require) (IS:10080) cube having face area of about
5000 sq.mm.

e Rate of loading (IS : 4031) - 350 kg/cm*/min

e Room temperature should be 27° +2°C.

304. Compound of cement which reacts
immediately with water and sets first is
(a) Tricalcium silicate
(b) Tricalcium aluminate
(c) Dicalcium silicate
(d) All of the above
SSC JE 2007

Ans. : (b) Tetracalcium Alumino Ferrite (C4AF):-It
is comparatively inactive and thus does contribute little
in early development in concrete.

Tricalcium Aluminate (C;A):-It cause initial setting
of cement and thus helps in early strength development
in concrete.

Tricalcium silicate (C;S):-It is responsible for early
development of strength in concrete.

Dicalcium silicate (C,S):-It is responsible for ultimate
strength development in concrete.

305. Specific gravity of OPC is generally
(a) 4.92 (b) 3.15
(c) 2.10 (d) 1.75
SSC JE 2007

Ans. : (b) Specific gravity test of cement is measured
by Le-chatelier’s flask.
For OPC Cement- 3.15
For portland-blast-furnace-slag and portland-pozzolana
Cements may have specific gravities near 2.90.
306. Select cement out of the following, which may
be used in mass concrete construction?

1. Low heat Portland cement.

2. Portland blast furnance slag cement.

3. Portland pozzolana cement.

4. Rapid hardening Portland cement.
Right option is —
(a) only 1
(¢) 1,2and3

(b) land2
(d) Al

SSC JE 2005
Ans. : (¢) Due to its low heat evolution property
portland pozzolana cement is used for mass concrete
work and low heat portland cement and portland blast
furnace slag cement is also used in mass concrete
construction.
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