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5. 3 gy femfor (Track LAYINE) «...eeeeeeieieeieeee ettt ettt ettt et et e e eteeaeeeneesseenseeneenneens
6. I e | (Rail Track MAterial)........ccueceeruierieeieiieeieete ettt et e st teeaeeae e e sseesseesseesseessesssesssensens
7.3 97 fgea (Rail Track SiZNALS).....cueiiiiieiieiete ettt et ettt et e e e ees
8. WY 1€ qar é% TiTel (Station Yards & Track STESSES)........vveveveveeeieeeeeeeeeeesereeeeeseeeeseeeseseseneeee
9. 0T 3N ik A (Traction and Tractive RESIStANCE) ....ccveevirieriieriieiieiieieeiesieesre e eee e eseeeaens

d '@'{!, 'ﬂT‘T aar @'{"ﬁé ESATETAT (Bridge, Tunnel and Airport Engineering)

584-585
586-589
590-592
593-599
600-601
602-604
605-605
606-611
612-613
614-676

615-616
617-619
620-625
626-628
629-630
631-636
637-638
639-641
642-645
646-650
651-654
655-658
659-669
670-673
674-674
675-676
677-729
678-681
682-697
698-712
713-721
722-729
730-758
731-732
733-736
737-741
742-745
746-746
747-749
750-754
755-757
758-758
759-768
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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 Mode of Examination Subject Number of Duration &
Questions/Max. Timing
Marks
Paper-I Computer Based (i) General Intelligence & 50/50 2 Hours
Objective Examination Reasoning
type (i) General Awareness 50/50
(iii) General Engineering 100/100
(CIVIL & Structural)
Paper-1I Computer Based General Engineering 100/300 2 Hours
Objective Examination (CIVIL & Structural)
Type

There will be negative marking equal to one-third (1/3) of the marks allotted to the question for each wrong
answer in Paper-1 & Paper-II.

SSC JE Svllabus

B 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)

B 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.

B 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
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events and of such matters of everyday observations and experience in their scientific aspect as may be
expected of any educated person. The test will also include questions relating to India and its neighbouring
countries especially pertaining to History, Culture, Geography, Economic Scenario, General Polity and
Scientific Research, etc. These questions will be such that they do not require a special study of any discipline.
General Engineering (Civil and Structural)

Civil Engineering : Building Materials, Estimating, Costing and Valuation, Surveying, Soil Mechanics,

Hydraulics, Irrigation Engineering, Transportation Engineering, Environmental Engineering.

Structural Engineering : Theory of Structures, Concrete Technology, RCC Design, Steel Design.

Paper-11 (Mains)

Civil & Structural Engineering

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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Appendix

Units TRIGONOMETRIC TABLE-
Measurement Units Symbol 0 0° 30° 45° 60° 90°
Length Meter m -
Mass Kilogram kg sind 0 1 1 ﬁ !
Force Newton N 2 V2 2
Time Second S cos0 1 NG 1 1 0
Electric current Ampere A — T 5
Temperature Kelvin K 2 2
Luminous Intensity Candela Cd tan® 0 1 1 J3 0
Prefixes- ﬁ
Greek Prefixes
Prefix symbol value cotd © NE) 1 1 0
Deca da 10' NE)
Hecto h 10
Kilo K 10° sech bl2 V2] 2 | =
Mega M 10° NG
Giga G 10°
Tefa T 1012 cosecH © 2 2 2 1
Peta P 10" V3
Exa E 10"
21
Zetta Z ! 02 . Reciprocal Half-Angle
Yotta Y 10 Identities Pythagorean Formulas
Latin Prefixes 0 —cos0
Prefix symbol value cosecH = — sin’ 0 +cos” 0 =1| sin (— =t
Deci d 10" sin© ) 2
Centi c 107
i1y _3
Milli m 1076 0= sec’ 0 =1+tan’ 0| cos (9 =%, I+cos0
Micro u 10 secu = cos 2 2
Nano n 107
. —12
Pico p 10715 1 Cosec” 0 =1+cot’ 0 _1-cos6
Femto f 10 cotO = tan| — |=—
Atto . 10°1% tan O sin O
—21
SZ{eptto z 18724 o [sin® 0+ cos’ 0 =1
octo y
Units Conversion- o |sec2 0=1+tan’ 6|
Length
Im =3.281ft 1ft.  =03048m o |cosec’® = 1+cot’ 0]
1 km =0.622 mile I mile =1.6093 km
lem = 0.394 inch linch =2.54cm Product to S‘"‘i Formulas-
— 103 . — 106
I mm = 10° micron I micron=10"m o sinxsiny=—[cos(x—y)—cos(x+y)]
Area 21
Im" =10.761 ft LA =0.093 m* e cosxcosy=—|cos(x—y)+cos(x+
1km*>=10°m*’=100Ha 1 mile®  =2.59 km’ Y 2[ (=) (x+y)]
= 247 acres =251 Ha= 640 acres . < 1 [ . ( ) . ( )]
1 Ha =10*m”*=2.47 acres 1 acre =4840 sq. yards simxcosy=-J|smix+y)+sm{x-y
Volume . Ir. .
1m’ =35307ft 1ff  =0.02832m’ y COSXSlny=5[sm(x+y)—sm(x—y)]
Civil Engineering Smart Scan 11 YCT




Sum to Product Formulas- 2
-bx\b" -4
. . . (x + yj (x - yj . Sridharacharya formula- |x = ZbEVb —dac
° sinx +siny = 2sin cos > 2a
. . . (x= X+ o a+b) =a"+b" +2a
y y (a+b)’ =a’+b’ +2ab
. sinx —siny = 2sin cos 2
(a—b)’ =a’+b* —2ab
o cosx +cosy = 2cos| Y |cos| XY * 2
y= > =(a+b)’ —4ab
. cosx—cosy:—ZSin(X+yjsin(X;yj . Iaz—bzz(a+b)(a—b)|
Angle Addition Formulas- . I(a +b)’ =a’+b’ +3ab(a+ b)l
e sin(x+y)=sinxcosy+cosxsiny I T l
e sin (X —y)=sin X COS y— COS X Sin 'y ° (a-b) =a’~b’-3abla-b)
® cos (X +y)=cos X cosy — sin X sin 'y @b —(atb)(a’+ b’ —ab)
® Ccos(X—y)=cosXcosytsinxsiny . B
2 2
an(x+y) = tan x + tan y fan(x - y) = tanx —tany =(a—b)(a’ +b” +ab)
Y l-tanx tany Y l+tanxtany| || Arithmetic Progression Formulas-
cotxcoty—1 cotxcoty+1
cot(x+y)=——|,|cot(x—y) =———— th — _
(x+y) 6y < G (x-y) o . n" term of AP, T =a+(n-1)d
Double Angle Formulas- . Sum of 'n' terms of AP, |S = E[221 +(n- l)d]
- . . 2tan0 2
[sin 20 = 2sin O cos B, sin20 = ————
l1+tan” 0 n
s e IfI* and last terms are known then, S, =—(a+1)
c0s20 =cos” O—sin” 0 - 2
=2cos’0-1 , |[cos20= w Geometric Progression Formulas-
:1_281112 6 1+tan e a, ar, arz, ar3, ..............
20 th _
tan 20 — 12ttan29e ’ cotzezczt etel . Sum of n™ terms of G.P.
—tan co a(r" -1)
i S, =—= Ifr>1
; : ; » )
2 sin X cos y = sin (x +y) + sin (X — y)
2 cos X sin'y = sin (X +y) — sin (X — y) . a(l-1")
2 c0os X cos y = €os (X +y) + cos (X —y) (i1) SHZW Ifr<l
2sinx siny =cos (X—y)—cos (X—Y)
Law of Cosines- (ii) Ifr=1
e a’=b’+ ¢’ —2bc cos x . Sum of infinite term-
e b’=a’+c’—2accosy a
o ’=a’+b*—2abcosz Sw=: If -1<r<l1
Name of the solid Figure Volume Lateral/Curved Total surface area
surface area
2/h + 2bh + 21b
21h + 2bh or
Cuboid h Ibh or 2(Ih + bh + Ib)
b ~. 2h(/ + b)
i
4a” +2a” or 6a°
Cube . a’ 4a°
&
—
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2nrh + 27’
Right circular ) or
cylinder b mrh 2nrh 2nr (h+1)
r
el +  or wur(l + 1)
Right circular / 2rth nrl
cone h
I
4qr’?
4 >
Sphere 3 r 4nr
[3 2n? + e or 37’
2
Hemisphere » 3 T 2’
Right square pyramid Parabolic Cone

V=§s2h V= I

Truncated Pyramid/Column Footing-
hr—b

Case-1 If'a' and 'b' is the side of pyramid.

v zéh(az +b’ +ab)

Case-2 If A and A, is the area of bottom and top
surface.

Vz%h[Al+A2+,/A1A2]

Where, Aj=axa= a*
A;=bxb=b’
Frustum of Cone

V:%h(B1+B2+1/B1B2)

Case-1 If dia. of bottom and top surface is b & d then-

V:%[b2+d2+bd]

Case-2 If B; & B, is top and bottom area of frustum.

\Y%

=% (B,+B,+BB,)

Semi-perimeter, |s

Where,

Where, B, = %bz and B, :gdz

Triangle-

|

=18
4R

A=Lon |a
2

A= sG-a)s—b)s—0)|

_a+b+c
2

a, b, c are the three sides of triangle
h = Height
R = Radius of circumscribed circle

>

Equilateral Triangle-
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2
A:ﬁxa —0.433a%|, h:ﬁxa
4 2
Where,

a = Side of triangle, h = Height of triangle
Isosceles Triangle-

/\T
; |

b
A=%\/4a2—b2

Where, a = Side of triangle, b = Base of triangle
Square-

square

(i
(i)  Diagonal, |d =a2 =1.414a]
(i) A =1.2732 x Area of inscribed circle
=0.6366 x Area of circumscribed circle
(iv)  Dia. of circle, circumscribed about square
=1.414 x 2’
Area of Segment of Circle-
Segment Sector

@.

Area of segment = Area of sector — Area of triangle.

If O is in degrees then If O is in radians
0 then area of sector
area of sector = | —— 1
360 = |=r%
Area of segment, 2
0  sind Area of segment,
— 2( & S Y
(360° 2 ) - %f(e_sme)
Ellipse-
Major Axis Minor Axis

I i *

A= %(a.b) =0.7854(a.b)

a = Major axis, b = Minor axis

Perimeter = 3.1416(a;bj

[

h A= Basex%Height = %bh

Parabola-

Parabala

i b #
Parallelogram-
I |A:base><height=b><h
b
Parallelogram

Rhombus-

Quadrilateral-

1
A:Edlxdz

Where, d;, d, are the two
diagonals.

A=%d(h1+h2)

Where, d = Diagonal
Aj, A, are the offsets from
the Diagonal

Quadrilateral
Trapezium-
b

h
n *

Trapesium

A

%[Sum of both parallel arms | x Height

A=L@+b)n

2

Spherical Sequent-
Spherical Segment

AT TN

—— [ ————W
. 1]
0)
nth?

(1) Volume (V) = T(3R —h)

= Tc—h(3C2 +4h?%)
24
(i1) Spherical surface = 2nRh

2

(iii) Total surface = Spherical surface + L
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AMENDMENT NO. 5 - JULY, 2019

TO

IS 456: 2000 PLAIN AND REINFORCE CONCRETE - CODE OF PRACTICE

S. Clause Before Amendment After Amendment
No.
1 5.1 Cement—
Types of recommended cement: Note-
(a) 33 grade ordinary Portland cement (OPC) | According to amendment No. 5 July 2019
conforming to IS 269 Clause No.5.1 (b) and (c¢) Delete.
(b) 43 grade ordinary Portland cement (OPC)
conforming to IS 8112
(c) 53 grade ordinary Portland cement (OPC)
conforming to IS 12269
(d) Rapid hardening Portland cement conforming
to IS 8041
(e) Portland slag cement conforming to IS 455
(f) Portland pozzolana cement (fly ash based)
(PPC) conforming to IS 1489 (Part-I)
(g) Portland pozzolana cement (calcined clay
based) conforming to IS 1489 (Part-II)
(h) Hydrophobic cement conforming to IS 8043
() Low heat portland cement conforming to IS
12600
(k) Sulphate resisting portland cement conforming
to IS 12330
2. 5.2 Mineral Admixtures Mineral Admixture - 'Mineral admixtures
listed below may be used along with ordinary
Portland cement. Uniform blending of the
mineral admixtures with the cement should be
ensured.’

3. 5.21 Pozzolanas -  Pozzolanic materials conforming | Pozzolanas - Pozzolanic  materials
to relevant Indian Standards may be used with the | conforming to relevant Indian Standards may
permission of the engineer-in-charge, provided | be used with the permission of the engineer-
uniform blending with cement is ensured. in-charge.

4. 5.2.1.1. Fly ash (pulverized fuel ash) - Fly ash | Fly ash (pulverized fuel ash) - Fly ash
conforming to Grade 1 of IS 3812 may be used as | conforming to Grade 1 of IS 3812 may
part replacement of ordinary Portland cement | be used as part replacement of ordinary
provided uniform blending with cement is ensured. | Portland cement.

5. 5.2.1.2 Silica fume - Silica fume conform@ng to a standard | Sjlica fume - Silica fume conforming to a
approved by the deciding authority may be‘used standard approved by the deciding authority
as part rep'lacement of cement provided uniform may be used as part replacement of cement.
blending with the cement is ensured.

6. 5.2.14 Metakaoline - Metakaoline having fineness | Metakaoline - Metakaolin conforming to IS
between 700 to 900 m’kg may be used as | 16354 may be used as part replacement of
pozzolanic material in concrete. ordinary Portland cement,’

7. 5.2.2 Ground granulated Blast Furnace Slag— Ground | Ground granulated Blast Furnace Slag—
granulated blast furnace slag obtained by grinding | Ground granulated blast furnace slag
granulated blast furnace slag conforming to IS | conforming to IS 16714 may be used as part
12089 may be used as part replacement of ordinary | replacement of ordinary Portland cement.
Portland cements Provided uniform blending with
cement is ensured.

Newly added amendments
8. 523 Precautions
( after Amendment No.5 July 2019)

9. 5.2.3.1 For concrete made with mineral admixtures, the setting time and rate of gain of strength may be

different from those of concrete made with ordinary Portland cement alone
( after Amendment No.5 July 2019)
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10. 5.2.3.2 Concrete containing mineral admixtures may exhibit and increase in plastic shrinkage cracking
because of its low bleeding characteristics. The problem may be avoided by ensuring that such
concrete is protected against drying, both during and after finishing.

( after Amendment No.5 July 2019)

11. 5.2.33 Some other properties of concrete such as modulus of elasticity, tensile strength, creep and
shrinkage are not likely to be significantly different. For design purposes, it will be sufficiently
accurate to adopt the same values as those used for concrete made with ordinary Portland cement
alone.

( after Amendment No.5 July 2019)

12. 5.2.3.4 Mixes that contain very fine mineral admixtures such as silica fume, can be sticky and difficult to
finish.

( after Amendment No.5 July 2019)

13. 5.2.3.5 Concrete made using blended cements such as Portland Pozzolana cement and Portland slag cement
shall also adhere to 5.2.3.1, 5.2.3.2 and 5.2.3.3.

( after Amendment No.5 July 2019)

14. 11.0

Formwork Type Formwork Minimum Type of | minimum Period
Period Before Formwork Before
Striking for For concrete
Formwork concrete Made Using
(a) Vertical formwork to 1624 h made Cement
columns, walls, RRB SSE using OPC | Other than
beams ot (b OPC  or
(b) Softit formwork to slabs 3 days Us.mg
(Props to be Mme.ral
refixed immediately after A.dmlxtures
removal of formwork) Like  Fly
Ash and
(c) Soffit formwork to beams 7 days
(Props to be refixed slag
immediately after i) Vertical 16-24h 1624 h
removal of formwork) formwork
(d) Props to slabs to
(i) Spanning up to 4.5 m 7 days columns,
UPPCL JE 02-01- walls,
2021(Shift-I) beams
SSB HP-18-11-2018 ii) Soffit 3 days 7 days
JHD R0 formwork
Secundrabad-01-09-
2015 (Shift-IT) to slabs
(ii) Spanning over 4.5 m 14 days (Props to
LMRC AE-2017 be refixed
(Shift-I) immediate
(e) Props to beams and arches ly after
(i) Spanning up to 6 m 14 days removal of
RRB SSE Online-01- formwork)
_ : 09-201S S| | ™jii) Soffit 7 days 10 days
(ii) Spanning over 6 m 21 days form work
to beams
(props to
be refixed
immediate
ly after
removal of
formwork)
iv) Props to
slabs: 7 days 10 days
1) Spanning | 14 days 14 days
up to 4.5
m
2) spanning
over4.5m
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v) Props to
beams and
arches:

1) Spanning
up to 6 m

2) Spanning
over 6 m

14 days
21 days

14 days
21 days

Note- Utmost care shall be taken to
provide props. The props shall be provided
immediately after stripping each shuttering
panel and not after stripping all the panels
of the entire slab

15. 11.3.1 In case of use of cements other than OPC or in | col 3, the stripping of formwork may be done
case of use of mineral admixtures like fly ash and | in accordance with the provisions of 11.3.1
slag, in lieu of the minimum period specified in col 2, provided concrete cube testing is done

to ensure that the following minimum strength
is achieved:

(a) 3 days : 45 percent of specified strength

(b) 7 days : 60 percent of specified strength

(c) 14 days : 85 percent of specified strength

16. 13.3.1 Concrete shall be compacted using mechanical | Concrete shall be compacted using
vibrators complying with IS 2505, IS 2506, IS | mechanical vibrators complying with IS 2505,
2514 and IS 4656. Over vibration and under | IS 2506 and IS 2514.

vibration of concrete are harmful and should be
avoided. Vibration of very wet mixes should also
be avoided.

AMENDMENT NO. 4 - MAY, 2013

T0
1S 456: 2000 PLAIN AND REINFORCE CONCRETE - CODE OF PRACTICE
S. Clause Before Amendment After Amendment
No.
1. 53 Aggregates shall comply with the requirements of IS | Aggregates shall comply with the
Aggregates 383. As far as possible preference shall be given to | requirements of IS 383
natural aggregates.
2. 534 Coarse and fine aggregate shall be batched | Coarse and fine aggregate shall be batched
separately. All-in-aggregate may be used only where | separately.
specifically permitted by the engineer-in-charge.
3. 5.4 Water used for mixing and curing shall be clean and | Water, natural or treated, used for mixing
Water free from injurious amounts of oils, acids, alkalis, | and curing shall be clean and free from
salts, sugar, organic materials or other substances that | injurious amounts of oils, acids, alkalis,
may be deleterious to concrete or steel. salts, sugar, organic materials or other
substances that may be deleterious to
concrete or steel.
4. 543 Mixing or curing of concrete with sea water is not | Sea water shall not be used for mixing or curing
Sea Water recommended because of presence of harmful salts in | of concrete because of presence of harmful
sea water. Under unavoidable circumstances sea | salts. Under unavoidable circumstances sea
water may be used for mixing or curing in plain | water may be used for mixing or curing in plain
concrete with no embedded steel after having given | concrete with no embedded steel after having
due consideration to possible disadvantages and | given due consideration to  possible
precautions including use of appropriate cement | disadvantages and precautions including use of
system. appropriate cement system.
5. 555 The amount of admixture added to a mix shall
New Clause be recorded in the production record. Redosing
added of admixtures is not normally permitted. In

special circumstances, if necessary, additional
dose of admixture may be added at a project
site and mixed adequately in mixer itself to
regain the workability of concrete with the
mutual agreement between the producer/
supplier and the purchaser/user of concrete.
However the producer/supplier shall assure the
ultimate quality of concrete supplied by him
and maintain record of quantity and time of

addition.
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6. | Table 2 - Group Grade Specified Group Grade Specified
Grades of designation characteristic designation| characteristic
Concrete compressive strength compressive

of 150 mm cube at 28 strength of 150
days in N/mm’ mm cube at 28
UPSSSC JE 16-4-2022 days in N/mm’
M 10 10 UPSSSC JE 16-4-2022
Ordinary M 15 15 M 10 10
concrete SSC JE-03-03-2017, Ordinary M 15 15
(Even.) concrete Andman&Nicobar|
M 20 20 APWD JE Civil
NBCC JE-2018 (Morn.) 27-7-2019
M 25 25 SSC JE-03-03-2017
(Even.
M 30 30 M 20 20
Standard M 35 35 KPSC AE Civil
M 40 40 26-2-2023
Concrete M 45 45 NBCC JE-2018
M 50 50 (MOl'll.
M 55 55 M25 15 R
ndman
M 60 60 Nicobar
. M 65 65 Standard Plan.Asst. 6-3-
nglcl)irreertlegth M 70 70 Concrete 2023 (Shift-1
M75 75 M 30 30
M 80 80 M 35 35
M 40 40
Note-
(1) In the designation of concrete mix M refers to the
mix and the number to the specified compressive
strength of 150 mm size cube at 28 days, M 45 45
expressed in N/mm® M 50 50
(2) For concrete of compressive strength greater than M 55 55
M 55, design parameters given in the standard M 60 60
may not be applicable and the value may be M 65 65
Obtalged from specialized literature and M 70 70
experimenal results. .
High M 75 75
strength M 80 30
Concrete M 85 35
M 90 90
M 95 95
M 100 100
In this amendment, Classification of
Concrete has been changed. M60Gr. has
been shifted to Standard concrete and from
Grades M85 to M100 are added to High
strength concretes. In note to MSS5 is
replaced with M60.

7. | 81 A durable concrete is one that performs satisfactorily | A durable concrete is one that performs

General in the working environment during its anticipated | satisfactorily in the working environment
exposure conditions during service. The materials | during its anticipated exposure conditions
and mix proportions specified and used should be | during service life. The materials and mix
such as to maintain its integrity and, if applicable, to | proportions specified and used should be such
protect embedded metal from corrosion. as to maintain its integrity and, if applicable, to
protect embedded metal from corrosion.

8. | NOTES to Cement content prescribed in this table is irrespective | Cement content prescribed in this table is
Table 5 of the grades of cement and it is inclusive of | irrespective of grades and types of cement
Minimum additions mentioned in 5.2. The additions such as fly | and is inclusive of mineral admixtures
Cement ash or ground granulated blast furnace slag may be | mentioned in 5.2. The mineral admixtures
Content, taken into account in the concrete composition with | such as fly ash or ground granulated blast
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Maximum
Water-Cement
Ratio and
Minimum
Grade of
Concrete for
Different
Exposures with
Normal
Weight
Aggregates of
20 mm
Nominal
Maximum Size

respect to the cement content and water-cement ratio
if the suitability is established and as long as the
maximum amounts taken into account do not exceed
the limit of pozzolona and slag

furnace slag shall be taken into account in
the concrete composition with respect to
the cement content and water-cement ratio
not exceeding the limit of fly ash and slag
specified in IS 1489(Part I) and IS 455
respectively, beyond which these additions
though permitted, shall not be considered
for these purposes.

NOTES to
Table 5 — Note
3 added

Only 2 note items mentioned.

3. The minimum cement content,
maximum free water-cement ratio and
minimum grade of concrete are
individually related to exposure.

10

8.2.54
AlKkali-
aggregate
reaction

b) Use of low alkali ordinary Portland cement
having total alkali content not more than 0.6
percent (as Na,O equivalent).

Further advantage can be obtained by use of fly ash

(Grade 1) conforming to IS 3812 or granulated blast

furnace slag conforming to IS 12089 as part

replacement of ordinary Portland cement (having
total alkali content as Na,O equivalent not more than

0.6 percent), provided fly ash content is at least 20

percent or slag content is at least 50 percent.

b) Use of low alkali ordinary Portland cement
having total alkali content not more than
0.6 percent (as Na,O equivalent).

Further advantage can be obtained by use of

flyash conforming to IS 3812 (Part I) or

ground granulated blast furnace slag
conforming to IS 12089 as part replacement
of ordinary Portland cement (having total
alkali content as Na,O equivalent not more
than 0.6 percent), provided fly ash content is

at least 25percent or slag content is at least 50

percent.

11

8.2.6.2
Drainage

At sites where alkali concentrations are high or may
become very high, the ground water should be
lowered by drainage so that it will not come into
direct contact with the concrete.

Additional protection may be obtained by the use of
chemically resistant stone facing or a layer of plaster
of Paris covered with suitable fabric, such as jute
thoroughly impregnated with bituminous material.

At sites where alkali concentrations are
high or may become very high, the ground
water should be lowered by drainage so
that it will not come into direct contact
with the concrete.

Additional protection may be obtained by
the use of suitable impermeable barriers.

12

9.2

Design Mix
Concrete
9.2.1

As the guarantor of quality of concrete used in the
construction, the constructor shall carry out the mix
design and the mix so designed (not the method of
design) shall be approved by the employer within the
limitations of parameters and other stipulations laid
down by this standard.

As the guarantor of quality of concrete used in
the construction, the constructor shall carry
out the mix design and the mix so designed
(not the method of design) shall be approved
by the employer within the limitations of
parameters and other stipulations laid down
by this standard. If so desired, the employer
shall be provided with supporting data
including graphs showing strength versus
water cement ratio for range of proportions,
complete trial mix proportioning details to
substantiate the choice of cement content, fine
and coarse aggregate content, water, mineral
admixtures, chemical admixtures etc.,

13

9.2.2

The mix shall be designed to produce the grade of
concrete having the required workability and a
characteristic strength not less than appropriate
values given in Table 2. The target mean strength of
concrete mix should be equal to the characteristic
strength plus 1.65 times the standard deviation.

The mix shall be designed to produce the
grade of concrete having the required
workability and a characteristic strength
not less than appropriate values given in
Table 2. Proportion/grading of aggregates
shall be made by trial in such a way as to
make densest possible concrete. The target
mean strength of concrete mix should be
equal to the characteristic strength plus
1.65 times the standard deviation.
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14

Table 8

the engineer-in-charge that supply of properly graded
aggregate of uniform quality can be maintained over
a period of work, the grading of aggregate should be
controlled by obtaining the coarse aggregate in
different sizes and blending them in the right
proportions when required, the different sizes being
stocked in separate stock-piles. The material should
be stock-piled for several hours preferably a day

A d Gradz of Conerste gAssumad Standard Devistion M/mm” Grade of Assumed Staodard
Sts;:(lll;id YT B Concrete Deviation N'mm?
Deviation M1s | M0 35
NEZ0 7 40 MIS [
M25 | M20
¥ED 50 ovrosil
s | =d
Md0 e
S ‘ Mas b o
M50 \50
Q Ll
NOTES - e
The above values correspond to the site control | sy |
having proper storage of cement; weight batching of | ng7s | 6.0
al materials; controlled addition of water; regular | MHi1 |
checking of all materials, aggregate gradings and
moisture content; and periodical cheacking of NOTES -
workability and strength. Where there is deviation | 1. The above values correspond to the site
from the above the values given in the above table control having proper storage of
shall be increased by IN/mm>. cement; weight batching of al materials;
controlled addition of water; regular
checking of All materials, aggregate
gradings and moisture content; and
periodical cheacking of workability and
strength. Where there is deviation from
the above the values given in the above
table shall be increased by IN/mm’

2. for grade above M60, the standard
deviation shall be established by actual
trials based on assumed proportion,
before finalizing the mix.

3. In this amendment, M55 and M60 has
been added in the amended version to
the Grade of Concrete. Also note 2 is
added

15 | 10.2 To avoid confusion and error in batching, | To avoid confusion and error in batching,
Batching consideration should be given to using the smallest | consideration should be given to using the
practical number of different concrete mixes on any | smallest practical number of different
site or in any one plant. In batching concrete, the | concrete mixes on any site or in any one
quantity of both cement and aggregate shall be | plant. In batching concrete, the quantity of
determined by mass; admixture, if solid, by mass; | both cement and aggregate shall be
liquid admixture may however be measured in | determined by mass; admixture, if solid, by
volume or mass; water shall be weighed or measured | mass; liquid admixture may however be
by volume in a calibrated tank (see also IS 4925). | measured in volume or mass; water shall
Ready-mixed concrete supplied by ready-mixed | be weighed or measured by volume in a
concrete plant shall be preferred. For large and | calibrated tank (see also IS 4925).

medium project sites the concrete shall be sourced | For large and medium project sites, the
from ready mixed concrete plants or from on site or | concrete shall be sourced from Ready
off site batching and mixing plants (see IS 4926). mixed concrete plants or from captive on
site or off site automatic batching and
mixing plants. The concrete produced and
supplied by ready-mixed concrete plants
shall be in accordance with IS 4926. In
case of concrete from captive on site or off
site automatic batching and mixing plants,

similar quality control shall be followed.
16 | 10.2.1 Except where it can be shown to the satisfaction of | The grading of aggregate shall be

controlled by obtaining the coarse
aggregate in different sizes and blending
them in right proportions, the different
sizes being stocked in separate stock piles.
The material should be stock-piled for
several hours preferably a day before use.
The grading of coarse and fine aggregate
should be checked as frequently as
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before use. The grading of coarse and fine aggregate
should be checked as frequently as possible, the
frequency for a given job being determined by the
engineer-in charge to ensure that

the specified grading is maintained.

possible, the frequency for a given job
being determined by the engineer-in
charge to ensure that the specified grading
is maintained.

17

10.2.2

The accuracy of the measuring equipment shall be
within + 2 percent of the quantity of cement being
measured and within + 3 percent of the quantity of
aggregate, admixtures and water being measured.

The accuracy of measuring equipment shall be
within +2 percent of the quantity of cement
and mineral admixtures being measured and
within +3percent of the quantity of aggregate,
chemical admixtures and water being
measured. In a batching plant, the concrete
production equipment shall be calibrated
initially at the time of installation or
reconditioning of the equipment and
subsequently at the following intervals:
a) Mechanical/knife edge systems : At
least once every two months
b) Electrical / load cell systems : At least
once every three months

18

10.2.3

Proportion/Type and grading of aggregates shall be
made by trial in such a way so as to obtain densest
possible concrete. All ingredients of the concrete
should be used by mass only.

All ingredients of concrete shall be used by
mass except water and chemical
admixtures which may be by volume.

19

10.2.5

It is important to maintain the water-cement ratio
constant at its correct value. To this end,
determination of moisture contents in both fine and
coarse aggregates shall be made as frequently as
possible, the frequency for a given job being
determined by the engineer-in-charge according to
weather conditions. The amount-of the added water
shall be adjusted to compensate for any observed
variations in the moisture contents. For the
determination of moisture content in the aggregates,
IS 2386 (Part 3) may be referred to. To allow for the
variation in mass of aggregate due to variation in
their moisture content, suitable adjustments in the
masses of aggregates shall also be made. In the
absence of -exact data, only in the case of nominal
mixes, the amount of surface water may be estimated
from the values given in Table 10.

It is important to maintain the water-
cement ratio constant at its correct value.
To this end, determination of moisture
contents in both fine and coarse aggregates
shall be made as frequently as possible, the
frequency for a given job being determined
by the engineer-in-charge according to
weather conditions. The amount-of the
added water shall be adjusted to
compensate for any observed variations in
the  moisture  contents. For  the
determination of moisture content in the
aggregates, IS 2386 (Part 3) may be
referred to. Where batching plants are
used, it is recommended to determine
moisture content by moisture probes fitted
to the batching plants. To allow for the
variation in mass of aggregate due to
variation in their moisture content, suitable
adjustments in the masses of aggregates
shall also be made. In the absence of -exact
data, only in the case of nominal mixes, the
amount of surface water may be estimated
from the values given in Table 10.

20

10.3
Mixing

Concrete shall be mixed in a mechanical mixer. The
mixer should comply with IS 1791 and IS 12119. The
mixers shall be fitted with water measuring
(metering) devices. The mixing shall be continued
until there is a uniform distribution of the materials
and the mass is uniform in colour and consistency. If
there is segregation after unloading from the mixer,
the concrete should be remixed.

Concrete shall be mixed in mechanical
mixer (see also IS 1791 and IS 12119). It
shall be ensured that stationary or central
mixers and truck mixers shall comply with
the performance criteria of mixing
efficiency as per IS 4634. Mixing
efficiency test shall be performed at least
once in a year. The mixers shall be fitted
with water measuring (metering) devices.
The mixing shall be continued until there
is a uniform distribution of the materials
and the mass is uniform in colour and
consistency. If there is segregation after
unloading from the mixer, the concrete
should be remixed.
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21 | 10.3.1 For guidance, the mixing time shall be at least 2 min. | As a guidance, the mixing time shall be at
For other types of more efficient mixers, | least 2min for conventional free fall (drum)
manufacturers’ recommendations shall be followed; | batch type concrete mixers. For other types
for hydrophobic cement it may be decided by the | of more efficient mixers, manufacturers’
engineer-in-charge. recommendations shall be followed.

22 | 10.3.3 Dosages of retarders, plasticisers and | Dosages of retarders, plasticisers and
superplasticisers shall be restricted to 05, 1.0 and 2.0 Superp]asticisers shall be restricted to ()5,
percent respectively by weight Of. cementations’ | 1.0 and 2.0 percent respectively by mass of
materials and unless a higher value is agreed upon | cementitious materials; however, the
between the manufacturer and the constructor based dosages  of  polycarboxylate  based
on performance test. admixtures shall not exceed 1.0percent. A

higher value of above admixtures may be
used, if agreed upon between the
manufacturer and the constructor based on
performance test relating to workability,
setting time and early age strength.

23 | 11.1 The formwork shall be designed and constructed so (a) Deviation from +10 to -5

General as to remain sufficiently rigid during placing and specified mm
compaction of concrete, and shall be such as to dimensions of
prevent loss of slurry from the concrete. For further cross-section  of
details regarding design, detailing, etc, reference may columns and
be made to IS 14687. The tolerances on the shapes, bealpsh
lines and dimensions shown in the drawing shall be (b) Deviation from
oy o ) dimensions of
within the limits given below: foofi
— ootings
a) DeV1'at10ns from | +12 to -6 mm 1) Dimensions in  +50 to —10
Sp emﬁgd plan mm
S;g;:r_l:égﬁzn g? 2) Eccentricity 0.02 . times
columns and the Wldth' of
beams the  footing
— in the
b) Dev1at19n from direction of
dlmgns1ons of deviation but
footlngs . not more
1) Dimensions | +50 to —12 mm than 50 mm
in plan 3) Thickness +50 to —10
2)Eccentricity 0.01 times the widths of mm or
the footing in the +0.05 times
direction of deviation the specified
but not more than 50mm thickness,
3) Thickness + 0.05 times the whichever is
specified thickness less
In this amendment, The tolerances on
shapes, lines and dimensions are revised.
24 | 134 Joints are a common source of weakness and, | Joints are a common source of weakness
Construction | therefore, it is desirable to avoid them. If this is not | and, therefore, it is desirable to avoid them.
Joints and possible, their number shall be minimized. | If this is not possible, their number shall be
Cold Joints Concreting shall be carried out continuously up to minimized. Concreting shall be c.ar.rled out
construction joints, the position and arrangement of continuously up to construction joints, the
which shall be indicated by the designer. position and arrangement of which shall be
Construction joints should comply with IS 11817. indicated by the designer.
J ply
25 | Table 11 Characteristic Compressive Strength Characterlst.lc Compres.swe
Compliance Requirement Strength Compliance Requirement
(Clases 16.1 and 16.3) (Clases 16.1 and 16.3)
Specified Mean of the | Individual test Specified | Mean offtl;e Individual
Grade (1) group of 4 result in N/mm’ Grade (1) gr(;?n(_) teslt\lx/‘esulzt "
Non-overlapping A3) overlapping mm
consecutive test consecutive O
result in N/mm?> test result in
Q?) N/mm’
MIS > fy + 0.825 x> fy—3 N/mm’ @)
established MIS > fy + 0.825> fy — 3
standard x  establishedN/mm”
deviation standard
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(rounded off to
nearest 0.5
N/mm?)
or
£, + 3 N/mm?
whichever is
greater
M20 > fu + 0.825 x>y — 4 N/mm?
or established 1ES-2009
above standard
deviation
(rounded off to
nearest 0.5
N/mm?)
or
£, + 4 N/mm?
whichever is
greater
NOTE-

In the absence of established value of standard
deviation the values given in Table 8 may be
assumed, and attempt should be made to obtain
results of 30 samples as early as possible to establish
the value of standard deviation.

deviation

(rounded  off|

to nearest 0.5
N/mm?)

or

fa 3
N/mm?,

whichever is
greater

M20 > f, + 0.825)> f, - 4
or x  establishedN/mm’
above |standard 1IES-2009

deviation

(rounded  off]

to nearest 0.5
N/mm?)

or

o + 4
N/mm?,

whichever is
greater

Note —:

(1). In the absence of established value of
standard deviation, the value given
in Table 8 may be assumed, and
attempt should be made to abstain
results of 30 samples as early as
possible to establish the value of
standard deviation.

(2). For concrete of quantity up to 30 m’
(where the member of samples to be
taken is less than four as per the
frequency of sampling given in 15.2.2)
the mean of test results of all such

stress in limit
state method
for plain bars
in tension
shall be as
below:

compression, the values of bond stress for bars in
tension shall be increased-by 25 percent.

samples shall be f + AN/mm’?
minimum.

26 | 24.4.1 In some cases the support moments calculated from | In some cases the support moments
Restrained Table 26 for adjacent panels may differ significantly. | calculated from Table 26 for adjacent panels
Slab with The following procedure may be adopted to adjust | may differ significantly. The following
Unequal them. procedure may be adopted to adjust them.
Conditions at | a) Calculate the sum of moments at midspan and | a) Calculate the sum of the midspan
Adjacent supports (neglecting signs). moments and the average of the
Panels support moments (neglecting signs)

for each panel.

27 | 26.2.1 Only 2 Note items mentioned. 3) For plain cement concrete of M15grade
Development with nominal reinforcement, the design
Length of Bars - bond stress may be taken as 1.0 N/mm?®.
NOTES - Note
3 added

28 | 26.2.1.1 For deformed bars conforming to IS 1786 these | For deformed bars conforming to IS 1786
Design bond values shall be increased by 60 percent. For bars in | these values shall be increased by 60

percent. For bars in compression, the
values of bond stress for bars in tension
shall be increased-by 25 percent. For
fusion bonded epoxy coated deformed
bars, design bond stress values shall be
taken as 80 percent of the values given in
the above table.

29

35.3.2
Cracking —
3rd para

The surface width of the cracks should not, in
general, exceed 0.3 mm in members where cracking
is not harmful and does not have any serious adverse
effects upon the preservation of reinforcing steel nor

The surface width of the cracks should not,
in general, exceed 0.3 mm in members
where cracking is not harmful and does not
have any serious adverse effects upon the
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upon the durability of the structures. In members | preservation of reinforcing steel nor upon
where cracking in the tensile zone is harmful either | the durability of the structures. In members
because they are exposed to the effects of the weather | where cracking in the tensile zone is
or continuously exposed to moisture or in contact soil | harmful either because they are exposed to
or ground water, an upper limit of 0.2 mm is | the effects of the weather or continuously
suggested for the maximum width of cracks. For | exposed to moisture or in contact soil or
particularly aggressive environment, such as the | ground water, an upper limit of 0.2 mm is
‘severe’ category in Table 3, the assessed surface | suggested for the maximum width of
width of cracks should not in general, exceed 0.1 | cracks. For particularly aggressive
mm. environment, such as ‘very severe’ and
‘extreme’ categories given in Table 3, the
assessed surface width of cracks should not
in general, exceed 0.1 mm.

30 | 40.5.2 If shear reinforcement is required, the total area | If shear reinforcement is required, the
Shear of this is given by: total area of this is given by:
Reinforcemen | A — 5 b( 1, -2dx, /a,)/0.87fy 20.4 a,b/0.87fy | ZAg, = a,b(t, -2d 7, /ay)/0.87fy 20.4
t for Sections v ¢ v ¢
Close to a,b/0.87ty
supports

31 | B-2.1.1 Direct | For M50, Tensile stress — 5.2 For M50 and above, Tensile stress — 5.2
Tension For M55, Tensile stress — 5.6

32 | Table 21 Permissible stresses in concrete Permissible stresses in

concrete
Grade of | Permissible stress in | Permissible
concrete | compression (N/mm?) [tress In Grade | Permissible | Permissible
(Average) for of stress in tress In
plain Bars in concrete| compression |(Average) for
Tension (N/mmz) plain Bars in
Tension
Bending | Direct o, Thd
Ocbe Bending| Direct Tha
1 2 3 4 Ocbe Ocb
M 10 3.0 25 1 2 3 4
M 15 5.0 4.0 0.6 M10 | 30 | 25
M 20 7.0 5.0 0.8 M 15 5.0 4.0 0.6
M 25 8.5 6.0 0.9 M 20 7.0 5.0 0.8
M 30 10.0 8.0 1.0 M25 | 85 6.0 0.9
M 35 11.5 9.0 1.1 M30 | 10.0 8.0 1.0
M 40 13.0 10.0 1.2 M35 | 115 | 9.0 1.1
M 45 14.5 11.0 1.3 M40 | 13.0 | 10.0 1.2
M 50 16.0 12.0 1.4 M 45 14.5 11.0 1.3
M 50 16.0 12.0 1.4
M55 | 18.0 | 135 1.5
Note- . . M60 | 200 | 150 1.6
(1). The values of permissible shear stress in concrete .
. . In this amendment, The change to the
are given in Table 23. table is
(2). The bond stress given in col 4 Shall be increased (a) Substituting the entries against M55
by 25 percent for bars in compression. (b) Insertion of a new row for M60

33 | ANNEXE E-l : In the absence of more exact analysis, the | E-l: In the absence of more exact analysis,
(Clause 25.2) effective length of columns in framed structures may | the effective length of columns in framed
Effective be obtained from the ratio of effective length to | structures may be obtained from the ratio
Length Of unsupported length 1.¢/1 given in Fig. 26 when relative | of effective length to unsupported length
Columns displacement of the ends of the column is prevented | I./1 given in Fig. 26 when relative

and in Fig. 26 when relative lateral displacement of | displacement of the ends of the column is

the -ends is not prevented. In the latter case, it is | prevented and in Fig. 27 when relative

recommended that the effective length ratio I.;/l may | lateral displacement of the -ends is not

not be taken to be less than 1.2. prevented. In the latter case, it is
recommended that the effective length
ratio I /1 may not be taken to be less
than 1.2.
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AT Tee’k

(Building Stone)

01.
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& TSl @ Ul & IMUR W Tl @l
FafferTur (Classification of rocks on the basis of
availability of minerals)—

1. Monomineralic rock ©ee™)

SSC JE-2018, LMRC JE-2015, Haryana SSC JE 2018
T G e UH & W § Mot s a @
THIY, 7 Ushel Wil 922 Feelrl 2|
3al.-Gypsum Rock (Gypsum mineral) Marble Rock
(Calcite mineral) Quartzite Rock (Quartz mineral)
2. Polymineralic rock ©ee™)

Haryana SSC 2018, FCI-JE-2017
UPRVUNL-2013, CIL-JE-2018

T TSI S ¥ 3y Wit § et & 8 2
3ET- RS, A URR, TGN TR, 9, ¥,
e o)
GEOLOGICAL CLASSIFICATION
1. Igneous Rock (Wﬁﬂ ee™)
SSC JE 2023, SSC JE 2022, Odisha Lect. (civil) 2024
A e B Primary/unstratified/Eruptive  d&ZM

qﬂzﬁﬂﬁ%&, 3@ Mother Rock % @ § "ﬁ\‘fﬂﬂTW%l
o cuw v erfies g g 3=9 d9 W AW (quartz,
mica, feldspar) % fUeer & HROT Bl 21
® I UM Y H foUHE $A FELH & 85% AT
3T 2|
®  Granite, Aplite, Quartz, Feldspar, Mica, Surpentine,
Chlorite, Hornblende, Olivine, Plagioclase, rhyolite
e = wg # 9 99 AT @i g
DSSB AE 2024, OSSC JE 2023,
Odisha Lect. 2024, CHB 2023

O &1 % 3UST FH @i Refd & SMaR W A"
wee™ & fr=feaiad 2 9T § Sier Sar §—

(1) Wﬁ/ﬁﬂ%ﬁ'% e (Extrusive rock/Volcanic

rock)

T2 fia/ <R I% 9 (Intrussive/Plutonic rock)

TS ad /acteht-Teh T1ee™ (Extrusive/ Volcanic

Rock)

S F7 geft S gAg % W IUST B F A% A

T2 I fmior Al Sq drerehieh 922 Hed ¢

® ¥ WM YA I §ae W fFed & w7 # oot 9
IUL S HI I B B

)
)

3ql.- Basalt, Trap, Pumice, Tuff, Andesite, Rhyolite,
Decite etc.
(2) TS / WEt=e ¥ee=  (Plutonic/Intrusive
rock)-

T I
-

= '.!-.Elitill:ll' n:rlr -

Iz Fmr gedt & gag F A9 30T @ F A= A
T &1 0 B Al S @RS U2 Fed &
3ql.- Granite, Gabbro, Diorite, Synite, Pegmatite,
Peridotite etc.

& T<Re e e aiffeRtur (Classification of

Intrusive Rock)
ESIC JE 2019, Haryana SSC JE 2018

(a) Elg'a?ﬂ:!?r <Ze (Hypabyssal rock)-

KRIDL JE 2023
geft S Tde ¥ STUTEA HU TS § A % Ivel
B ¥ a9 S 9 ) gEieuel JeEH Fed €

W:m(mﬁﬂ)ﬂﬁl

(b) ¥iw Hie wEtteh wegr-
Iy & gedt & Tae W SR TETE H IveT B &
mgﬁaa@mmﬁﬁmaﬁaﬁﬁqﬁﬁma@m
Fed &

:ﬁZBE'I%TUT- IEeS, gEAES, TRl THeEE, |

Y SIFF GgF & AT (Structure) 3UET B & W T
fsft et 21

w fFEpe ¥ feed ad d@Er § @ 45% Sicwa
FfiEe N 35% fafesT & A g 2
AT TS T HeAd! TS
S.N. Name of Rocks Surface Texture
(ST < =) (T &)
1. | =@ alﬂlé EEAC Extremely Fine
(Volcanic Rock) (T HEH)
2. | TERYEHA FZZH Fine grained
(Hypabyssal Rock) | (F& 1) % &9 H
3. | fodela =ee™ Coarse grained
(Plutonic Rock) (AIS F0T) & &Y 4
2. TEErEt =g/ fgdiaes/ R/ T3
g /SA/ '{?l'ﬁ@?r g (Secondary/

sedimentary/aqueous rock/stratified rock)
SSC JE 2022, UKPSC AE 2022,
GPSC AE 2021, NWDA JE 2021

3T IgH & faeed & o fafra Fur o % @
AfeEl ¥ B g wE § S sfawifid g & a8
e @@ &1 fmi w0 § 3§ desel A s
g (Sedimentary Rock) ed 2
zaeh1 femfor armUsea STl % HROT e 2|
g F A AUE G T S dgeeH
(Sedimentary Rock) T fretet o 81

o fyww, TdmEe, #HEES, HH ok fmi
@A S (Chemical deposition) § BT 81

o g URR, ¥ad ok & fmin afas e
(Mechanically deposition) ¥ g 81
3ql.-Limestone, Sandstone,

qMe—

. Calcite, Magnasite, Dolomite, Limonite, Gypsum,

AnhydratveEWWﬁQﬁHﬁaﬁ@m%I
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3. ehETARd Tg (Metamorphic rock) —

JSSC JE 2022
DSSSB JE 2022, MHWRD 2022
DSSSB AE 2024, UK PSC 2023

T YRR H wegHl @ i, wafe g fides
(Primary and Secondary) W\Z‘I’vﬁ HI Sd I=d d9 9
TE F FRO, A A €T G8A B 3T €T F 3T
ElniE

YR S 5 H FeeH 1 THREFS §89ed (Chemical
composition) T F&cdl e it G q9r T2
Sufterd @i, Tf &9 § w5 I 2

ISRO URSC TA 2024

Original Classification of Rock, after
Rock Rock Metamorphic
Granite, Syenite |Igneous Rock Gneiss
(374 =Ig)
Sand Stone  |Sedimentary Rock Quartzite
(3FeETeY)
Basalt, Dolerite |Igneous Rock Schist
Lime stone, |Sedimentary Rock Marble
Marl, Dolomite
Mudstone Sedimentary Rock Slate
Shale Sedimentary Rock | (Slate, Phyllite,
Schist)
Laterite Sedimentary Rock Schist
Teg @ UEEie @ffeor  (Chemical

classification of rock)
(1) fafererms oig= (Siliceous rocks)-
DDA JE 2023, UPPCL JE 2022
DSSSB JE 2022,UKPSC JE 2023
3 YER & FeH § A (A1) qd seF & §9 H
forr Tear 21 fuferhr wh @fae g @ S Far,
aTe] 3R fRie (Flint) % &9 # firerar 81
3e-IAEe, S, 2, AW, aea YRR, FErEe,

by

T, WERE T
gfaeRmT =g (Argillaceous rock)—

Haryana SSC-JE-2018, SSC-JE-2018, DFCCIL-2018
TH YHR & T # g (Clay or Alumina) T8

52k & & § B 7

@)

® I 9z vaw WS 9 HIR a9 FR (Brittle) T
b= & STETT a1 grehl S T F& HL U F
IqL- W, wewge, R, (Schist) e
(Kaoline), 78 & 301 |
3) =AHAT %lgﬁ (Calcareous rock)—

(SSC JE 2008), RITES AM 2024,
39 TSR & e # YO HeH ok &9 § Al Il
HfewrEm FEME (CaCOs) BT &1
3ql.- IAT 92X (Lime stone), HHL TR, HITHEL

(marble), SIAMEE (Dolomite) e |

fifqeh U7 & MMYUR W TELHI T S TeRIuT
(Physical classification)
(1) TR =S (Stratified Rock)—
S Tzl I 3¢ WAl (Layer) § 3TerT foham ST Tk
3¢ WRA TgM Fad 2|
% Sa Tl YER P SEEd WeEH 3R I
FETR T2 off S &1 DSSSB JE 2022
3Ql.— SR, cfdld:\ﬂlsd, fSTowm, segem 9, =
TR, WeUEe, Y, U, &, e el
3T =g (Un-Stratified Rock)-

(Airport Authority of India JE 2015)
5 TgMl & 3% Al § ofem 7 A S 9, 3=
3T&fd T (Un-Stratified Rock) F&d & |
Tt FHR H T T2 (Igneous Rock) & ED
=l S &
IqM.-I1ES, I, 29, WEAES, qu=mE o
Te¥ER TgH (Foliated Rock)-

BSF SI 2023, PGCIL DT 2023
3 FHEFRT G5 el wdl Bt Afvea e §
T T ST Wb 3% WIfTGes HeM shed 2

gl R H ARG T8 (Metamorphic rock) 3H
% i e B

Iq.— wie, e, fi9 anfx)

TE-Tee T97 FRSEE GRS T2 T8l 2

& Toferent i SUfRed o ITER AT T &

@)

©))

FaffeRTuT-
JSSC JE 2023, DDA JE 2023
Types of rocks % of silica Examples
AT g 70 — 80% (Granite,Rhyolite
Acidic rock
qeqH TgH 60 —70% [Syenite, Andesite
Intermediate Rock
EINRECEIC] 45 - 60% (Gabbro, Dolerite
Basic Rock
3TegT I g 30-45% [Peridotite, Basalt
Ultra basic Rock
% Tofrer YR & Rock T& SHeRT STEI0T—
Types of rock Example
Soft stone Talc, gypsum, slate, sand stone
Medium stone Dolomite, limestone
Hard Rock Granite, basalt, trap
Very hard rock | Diamond, gravel, quartzite,
taconite
% TafiTsr WehR o Rock Ud SHehT Tt SIceTehdl—
Type of Rock Hydraulic
Conductivity(M/s)
Sand stone 10-10°
Lime stone 107°-107
Shale 10°-10°
Crystalline rock 107°-107"

o T IS gl & W 9omy &1 3R 28HL T 5
oy, forar s 21
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0 9@ SR Ueel Td ST aiffentur, T& T[T,

1.

w e o o @

ST & Yt T

JTEE (Granite)

Origins- E e D) (Igneous), 3TERA (Unstratified),
fafersr (Silicious) ¥

ot Td Guedh (Properties & Composition)—

THH GLEAT WER (Crystalline) Bt 1

U TH UeH @S & ®9 H FRS, Hewir T

YF BN 2

TEH FHORAT Aot 1 AT (60-80%) W ek e

%W@T(colours) HeqUR & 1 W faslt s g1

TP 3T i & # e % o feper S )

ey ' fFT ¥ 78 Wi T & S 2|

¢ U Yoo T g |

39 R diferer fFam ST S9a g 2

T T et 2.60 § 2.70 B 21

SUANT (Use)—

qct D (Pier) 9<{TE, M (Docks) T IR 9o

& Sea walls, Light house # {31 ST 81

=g 9Ot & el S BRI 9 WiE # w6 e T o

fepam ST 21

Crushing Strength- 770 T 1300 e /oy

Fire Resistance- %9 2l &

Water absorption- < 1%

ST (Gneiss)-

Origins- ®UIRd (Metamorphic) IRd a1 @QT{
(Stratified/Foliated) faferma 91

Ut Td Hueah (Properties & Composition)-

TG G IS RN b gUH d @ it T

IS TR b SYAOT (Transformation) T & B g

T YA i W shbie Sl & R S @

TG Heer amd 2000 F 4000 fRuy A A 2

T S fedieear 31Ee & EHE A 2

Toa faftme e 2.6 ¥ 2.9 B 2

éA'lT qAT TS (Trap and Basalt)-

Origins-ﬂ]”ﬁ’q (Igneous), 3T&IRT (Unstratified),

fafersr= (Silicious) Tl

T Td Goedh (Properties & Composition)—

T fafereer 1 Sferdar 7T 40 T 60% T BT 2

T B, FHwle, S T AR A ufae A

3feh it @ foeg FNES St HET W BN 2

TR STAN TSH HE HHiE HAET (concrete

aggregate) STHT @I (Red) T 9t (Yellow) 37 7| @

TR TeEad) Sl # R S ? wd Yomnt % for
foar ST 2|

TH Gae gmed 1500 F 2000 fFHayad? B 2
THEH ST LT HHA < 6% BT & |

Toa faftre e 2.8 ¥ 3.0 B 2

FARSEE (Quartzite)

Origins- ®UHIRd (Metamorphic), Rd (Stratified),
fafers™ (Siliceous) 1

T Td Guedh (Properties & Composition)—

T R fafdema, s TeR F W &

FAEET TN @ ST {5 S’ TER ST S

o, gHeEa T8 foF (durable) BT 8 |

T YR I TgEl 1 Hed SR o = YR

g ¥ 31 g 2

dressing ! STFYASHAT 7 & TYH TN fHAT ST B

STl ST AT < 3% Bl B

T fafame Tt 2.65 B 2|

5. WIIAES (Syenite)-

Origins- 3Ty (Igneous), 3F&RT (Unstratified),
fafersm™ (Silicious) Tl

ot Td Guedh (Properties & Composition)—

THH T TH HoWuR, §H soie adT WEeH gl 2|

STH WA HeaeT FE # 9 6t qgr dfed § @

e <mar 21

T o gmed 800 ¥ 1500 feram/ e &t B

T 1 Sfeieear I § sifres B 2

[ ]
6. W (Slate)-

Origins- SART (Metamorphic), wia
(Stratified), g (Argillaceous) 1

Tt Td Wueah (Properties & Composition)-

I8 Y T (Mud stone) 3T NG| (Shale) F TR

T T

T G 5 Fferhr 9 = I B &I 8|

7a gufieT gmd 720 ¥ 2100 kg/em®

THEH ST ST I A F < 1% 9 B 2

Toa faftre e 2.7 ¥ 2.8 B 2

ﬁa@;mqﬁﬁ@@ﬁ%ammmﬁmmm

B Bl

SUT-TRTEt & | Bl o i g demd wet §

e <mar 21

T3 T (Sandstone)

Origins- &l (Sedimentary), ¥R (Stratified),
faferma (Siliceous) H1

ot Td Guedh (Properties & Composition)-

39 YHR & UER & Teq (Texture) hed™ THER

(Granular Crystalline) 2T 71

TO FARS T G T2 & w9 § &I 8

T TR FE T Tl FU a1t B § W THHA

+f 3 &)

SUET- wo fmior §, wef 3 37 F o wie s §

THHT A BT S 2

THF A e i i

e gmed - 650 kg/em?
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S SAFLNE0T A - 10% T T HEEH (Properties & Composition)-
Rt Tew- 2.65 ¥ 2.95 ® I I YRR F SR F HoRTEd I &, 3 B
UKPSC AE2023 | IR SIS S YR Sie € B 81
8. ac\:n' qc2l¥ (Lime stone) L4 @WT’;;HT? LG LS dq%f\l{, °;§|J\, ﬂHad gf W
oins. T . . T | 39 T YR Tiferer 1 S bl & g
Origins: (Sedimentary), ¥Rd (Stratified) N ) % (Ornamental) 3
T (Calcareous) ¥ el 1l H & AT foRar S 2 |
T Te HEESH (Properties & Composition)- o zga Tea T 720 kg/om® B 21
®  H YO TF A H FHEMS (CaCO;) 21 o o fRme e 2.73 @ 2l
o g yeR fe Svft & faeredl §, dWve % 3ared # | 10. TEUSE (Laterite)-
AT B ST 2 Origins- T@&<! (Sedimentary), ¥Rd (Stratified)
o Ig QN SR R § FAIEd g 2 A (Argi,uaceous)@' »
o o daeH e 500550 k /cmzﬁ?ﬁ ?I 1;I'UT11<‘=[ degcah (Prolzertles & Composition)- .
y * Hl TO: W EEIRHES, T 9 WS e €|
o S SERNNOT AF 10% B 2 o zuH faftre o 2.2 B B
o Tuw fafire e 2.2 ¥ 2.6 g 2 ®  THH ITIM Rough stone masonry ¥ &l & |
9. TR (Marble)- o THH, 3= UHA HiHe & Iamed H off W fFE
Origins- ®UARd (Metamorphic),¥Rd (Stratified), ST §'~
gA™T (Calcareous) g ® THH! T3 T 16 -32 kg/cngﬁ){ d
(Names and properties of minerals that makes up rocks)
Minerals Composition zl;:c‘:lt;l; Special Point Cleavage
1. Calcite HferEH FEHS 2.7 ong\:{[qm‘{amg@m‘gﬁm% 37T TG
(CaCO3) g & T T T WA B
2. S e T 28 §2.9 | o7 S IgH H qEA T &l 2| =BT
(Dolomite) AT e
3. IR Tt e | 2.5 2.6 | eug dgw ¥ vim ywifd & 21 Sl
(Feldspar) 3T T el it 2|
4. agH A WEH | R e 2.7 §3.0 | o3 AT § e o W 1 Bl
afhe o7 fipeel g 21
o7 WIS TR Bl = & B |
5 FaEs (Quartz) | Rl e | 2.6 -2.64 | ou freeia & & & 81 T T
oS # IURUM T YRR H3IR qA T
a2
6. TR Hifem HAPM T | 2.9 § 3.5 | ezust w frwcia g 21 B
(Amphibole) | #fferm % Sfea JREEN 3
T ¥ 39 gL S 6T 2|
R — I A | 2324 | ezam €1 (TEM) w3 21 T T ST A
(Gypsum) AHe ova A i & AR S aa | ¢
(CaSO,. 2H,0 & forw SwanT fepa s 21
8 A2 g 3R B 4.4-52 | o5 Hcl & dR-4it gomefier g 21 e
(Magnetite) TS oTHE dE ¥ wEe § R 9@
(Fe;04) HeTEe 1 ITAN TS § AT S 8
9 wrewEe (Pyrite) | PR SEHCHES | 4.9-52 | etiuw ¥ Wud # I W GHT ¥ anadiers | FEHE
(FeS,) & ST 2
10 2Teh Fewam FEHE | 2.7-2.8 | ez v fy Raware wa wmiefese | Splite in to thin
Talc (CaCO0y) ¥ fore e < 21 brittle plates
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&Yl YTeETEE (Important terms) B SAEAT ¥ WE(-eId SUShTUT G SehT W
5 SSC JE 2019, UK PSC AE 2021, UPPSC AE 2023 3R (Instrument) 3TANT (Use)
Florescence- q :
Rl WA (Mineral) 1 78 ToT 3T & e oy i | | > TRl % S
T WA T (light), WA FH G E A (Juml:lirs)sss JE 2016
afe @t % 1§ g e O 7 R A R — = e
G =
O ofia (Cleavage)- £ (Dipper)
frdl =9t gaaer § wiw g=raf @ @fvsd (Split) pp - ST
BB TS Feliaet el 2 E= —) o 31 T fere
Rajasthan PSC 2018 '@;W:{'\[(Scrapping spoon)
O W& (Lustre)- @ — | W % T o S
YT i SuRfy § wEm § @i @ aue, Rl || L
3 =S ‘{1"5‘ (Priming needle)
BT (Tamping rod) frpes & Fw
TR e e st o 2 _ = 3 fr
(i) Refractive index of mineral e = =]
(ii) Absorption of mineral :ﬁ?—q:’ia gst g1 ST T T ST o1q g o 8 |
(iii) Nature of reflecting surface. B TR & ST o7 fakmEt (Methods of Quarrying
O ¥ (Streak)- stone)-
URel &Y ¥, @S & 07 &I streak Fad & UPSSSC JE 2021, KPSC AE, 2018, PSTCL AE 2021,
ﬁﬁ:ﬁf TET a; e Q.a' =TT a_qzh_rl_ m ITBP OVERSEER 2023,
Types of stone Use (B'Wﬁ"T) et 'G;ETS‘ o fafq g e T TR =
Soft stone Orngmental work and (Digging) lg?:lﬁ T 5
Ex-Marble, Sand, Stone | carving work fafr - > . —
Light weight stone Arch Masonry ; ’ ’ i ’
Heavy weight stone Retaining wall, harbour | _
Ex : Quartzite work, dam arfra fafer (39 fafer & swEm 59 9gE & faw &
Hard stone Rubble Masonry/ (Heating ) [¢ S 317X 19 We #1 &l 9gd &9
Ex. Basalt, Trap foundation work Bt 21
Granite Seawall/Abutment and SQ- 3RS, A e,
Pier Tt o e (e fafy & swEm wme: wWRd 9
Slate D.I:.C.. 'imd roofing (Wedging) |qe@ 93 ¥ @EB‘ ¥ forw & §)
materia
Gneiss stone Paving work fate Sr- ;W’ 3?;’ TEA T A
Chalk Manufacture of cement R, ! _
Gneiss and laterite Rough stone work et fafer |z fafer gr W F w9 H T W &
Basalt and Trap Quartzite| Road metal and Ballast (Channeling) |90 STeT F |
Granite, lime stone o = faf¥y R I YRR T ST Y,
Lime stone, Marble sand | Flooring work/ e €9R (Retaining wall) e #
stone Manufacturing of cement F |
Granite, Marble, Sand | Facing work foemes |39 ol g0 9w weR 9gEl #
Stone (Blasting) [GaE # ¥
Kankar Manufa(.:tur.ing of fafar o WE TTH & LG g T TS
Hydraulic lime. = ¥
e e T e S
B SAEAE ¥ TEfd ST (Tools for quarrying O wgE e T s _APSC JE 2018
of stone)- Name of Chemical composition
1. Wedge 2. Dirill 3. Jumper Explosive
4. Pin 5. Dipper 6. Crow bar Blasting Nitroglycerin (93%) + Gun cotton
7. Hammer 8. chisel pointed 9.wedge Gelatin (7%)
10. Ratchet boring machine 11.Priming needle Use- In deep well, under ground
12. Claying Iron work, in wet condition

Building Material

31

YCT



el | HI(-4d S qeheIehl A2~

Gun-Cotton Cotton with the solution of (HNO;

(most + H,S0,)

powerful) Use- Where demolitions are
required.

Dynamite Nitroglycerine75%+Fine sand
25%
Use- Both under water and surface
blasting

Blasting power
/Gun powder

Potassium nitrate 65% + Charcoal
Powder 20%+ Sulphur 20%
Use- In quarrying large block

Rock-a-Rock

Potassium  chlorate, 79% +

Nitrobenzol, 21%
Use-Best for under water and
damp situation blasting.

Cordite

It is gelatinized combination of
Nitroglycerine and Nitrocellulose

Use- Under water

Lithofracture

Nitroglycerine (33%) + Nitrate of
baryta (16%) + Sulphur (26%) +
Kieselguhr (22%) charcoal (3%)
Use- In tunnels

Detonator-

It is used to trigger an explosive device.
o Length dia -
e Diameter - 6 mm

O T TAULT I@T (Line of least resistance)-

25 mm

TIA |97 W SR ¥ R T R S g
(Quarry)
S [T98 WM Weed ¥ TRl S el
(Quarrying) |Frerrer &t i &t 81
TIA W [Ig IEAT b UvE W G § are
(Quarry sap) |5 areft T (moister) It 2
TN |9 Ia@AT & 9% T § ufgd
(Seasoning) |3iq T W 1 FahreH 1 fpar ot 21
o T 6-12 TEH T 0T e &
TS el ol TSR o Heradl 9 T A=
(Dressing) |3Tfa 37 1 9fpan 1 e FEd €1
o TgE WY I@H % LA a& K
Hyior ¥ o e S 8|
BEGE] T & 98 THSl I Ble-B TSl A
(Crushing) |dre+ & fshar Hee Heard 21
HEeT o U
1. it Gaath (Jaw crusher)
2. 9o H&ae (Rolling crusher)
3. g4igl Yeas (Hammer crusher)
4. 9T "< (Ball crusher)
BT |98 GeR % ISl Bl A H F (A
(Screening) B 21

fog & I TWE a8 =Aad U S gl F fpe #
FA-U-HA ST ITA B, IF AW U H AN
Y T Fed

2
farepics i Amm = [W mif@ (ﬁjﬁ)} kg
forepiess &) T = [W il %@T(tﬁ'ﬂz m

0.008 &

Dressing of stone|

PGCIL DT 2023, MPPGCL JE 2024

B TRl ol Uoe= deT Uaeteh (Crushing of Stones

and crusher)

refies Heed |, @3l 9 TeR fAdeet die-are
ZHel # e W 21 gk f Seel Haas (Jaw
Crusher), ©9% Ha@@® (Impact Crusher) URgH
H&@® (Gyratory Crusher), ¥ F&h (Hammer mill)
&1 JANT feam < 21

faeftoren Hee ®, 9@ "&a@® (Roll Crusher), Y%
H&@® (Cone Crusher), ¥ Fa& (Hammer Mill), &1
TR far ST 81

¢ TR & ¥ wEtea AR (Tools for Teltoeh weer ®, e 99 (Ball Mill), so

dressing of stone)- TFH (Roll Mill) 9 B Tt (Rod Mill) 1 ST

(DMRC JE 2018) H 2
(a)Mash hammer |(b)Bush hammer |(c)Pitching qAe—
chisel .
(d) face h?mmer (e)Buster hamrper (QTooth chisel, gg%ql\ggmltlg";ﬁ;q; ﬂ?&f{& 5 ) @ Q?T ENEY £
(g)Mason's (h)Hand set chisel |(i)Soft stone ¥ o 3
hammer chisel . STl 2 |
(j)Mallet (k)Point (chipping)|(1)Plain chisel
chisel &TUT (Water absorption test)

B Dressed stone surface-

(IS-1124-1974)

— 39T (Purpose)- ST T A & forw
st - ' E: l"“ gt farg (Special Point)—
e i ; UK PSC JE 2023, TNPSC AE 2023,
I::‘:- : DL - = Assam JE 2023,
Fa e ® 3= TURAl YR & U, e & Siel 3TasivuT &wd
B 1;_-_—'_.; IF T IR (Dry weight) & 5% & 31 T &0
i i U
e o IR gRR 10% ¥ A g GrEdr @ A U8 SR
Drowed
e T fea S |
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o IfX YR Y Sl AU GHA 2.4 ¥ HH 2 O 39
Jai % U SHRTENT qWl ST 2 |
O T &Y 24 H& | TeT AINTUT &l Wi

NHPC JE 2022, RSMSSB JE 2022, | o
MPNHM Sub. Engg. 2023, Panvel Munipol corp. JE 2023

Special Point-

50 x 50 x 50 foelt Wex WEs & 3 =9 AW & )
TR F 140 B amw/ad Y/ e # | @ 2
THh e TARA URR S F=od gmed (crushing

T 3N TR (Medium hard stone) % fou
ST W 14-17

= 399 $3R TR (Hard stone) & foTT 9eeor 9197 17

T e g 21

w TeH M F AU FHSRA o H A 11§

T g e
T udierur (Impact test)-
Apparatus-st TaTENT T30

Sample- 25 mm¢ TAT 25 mm EoCIEC) iﬁﬂélﬂﬁl
et |

3%9‘1 (Purpose):-
HIMEuT (toughness) T F & T fFam ST 21
Bihar DLRS 2023
Toughness Index Toughness
<13 low
13-19 medium
>19 High

Hee |med aH&IuT (Crushing strength test) —

1S:1121-1974 (Part-I)
PGCIL DT 2023, PPSC JE 2022, NHPC JE 2022

Apparatus- grdtes qlgor 79
Purpose-Tefiss gmed Jd &1 & forw

Types of rocks Water absorption % > strength).IOOO Kg/cm2 T 100 N/mm?* a1 100 MPa
Granite, Gneiss, Slate 1 H & Fl B =R ) MHWCD JE 2024
Quartzite 3 & HS WEEYUl Uk TS ST Heo- AL -

Trap 6 TNPSC AE 2019,JSSCJE 2023,
Shale, Sand stone, Lime 10 T2 o TR e wred kg/crn2
stone Iqee 9 29 1530 T 1890
. Tafdme & (Specific gravity)THeTuT (s : 1124-1974) p— 750 T 1300
ST (Purpose)- = 770 ¥ 2100
Iy, Yfuns dEr (Retaining wall) gefe 9 RECIC) - 7
H ygad T &1 SHR IR (unit weight) T HH & AT SRR 720
faore ﬁl—_g' (Special Point)— ST g 650
SSC JE 2004, UKPSC JE 2023, AT G2 550
CHB Asst. Architect 2023, % 2 R
s G TR & &R e 2.6-2.9 7% @ 2 18-30
O o0 Hf=Tersor THeTUT (Attrition test)-
w b e g 27°C-29°C W I fRar ST @ <SC JE 2018
3. Tﬂﬁwtﬂﬁagﬁ (Abltation test)—- Apparatus- S5 22T TEi
pparatus- 3 Purpose-UeR & HoRdl, dHsud a1 e wfo
3%921 (Purpose)— = & T w §
ferer ferer e AT I A F forg e s 2 T8 T TeF A B B o fee s &1
(to know fraction resistance and hardness) JSSC JDLCCE JE 2023. NBCC JE 2023
e i = 200 T A T Ut TRt e
3 2% high
MH Latur MNC JE 2024 % di
ot farg (Special Point)— 20/“ mc; um
0 ow
A TR (soft stone) % fTT STTESTI AH 0-14 —
stn T B o SR Tereerm=t o7 feehtsu= UHeIur (Durability test)

BIS : 1126-1974

Tarer afiequr (Smith test)—

BSF SI 2023
Purpose-
g gderor 9 # Muddy substance 3T soluble
minerals & AET I & & forw

Special Point-

I8 el YR W 3URYT muddy matter (soluble
minerals)ﬁimmﬂﬁm%mmx_ﬁm%
ST UHETUT (Acid test)—

UPSC ESICJE 2023
Purpose-
7% TEIT IR i Sl 9 ud argmuee el &
HIAE ST B fore fopa <irr 8 |
Special Point-

39 TR0 g YRR § Sfevem ek #i SuRkdfd &
IR H THHN T H B
TS udterur (Brard’s test)—

SJVNL JE 2021

T8 T TR I I8/TIR S W T J FA b
fore, fopam mar 21
Special Point-

79 GO & fAU 4xdxd cm® SRR 1 TR A 81
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e
(Quoin)

T YR dER & HiH W ol @ 3N
T @V § B 9T B &

el
(Rubble)

TR o A SR & SR TUs,
et g e T B @, waa @
FH TR FEed §1 S dER F il
9T § T S § |

scileh Stone

I TR F FS-92 THR @UE o &, o
=% oS % &M 374 8

IS TR
(Flag Stone)

T8 TR # ael (2 § 5 ) ureAt
() B &, S il W e S g

©WH #ed
firt

TR & BIE-BR THS (40 il F 65
firfl) St wes il & &@ W@ F,

d. TeREeclieRtuT TH&TUT (Crystalization test)-
JSSC JE 2022
Purpose-
YRR 1 Durability a1 379 I HH & oI
Special Point-
TH 3T TR & AR H 12% ¥ AT HH FE ST
R
8. hHaNEr TdreruT (Hardness test)—
Apparatus- Dorrys testing machine
Purpose-
il qgrw ZR YRl 1 HINAT HiE YA W I i
S 81
% Tafirr R & @i+ Te wig e o 39t
HAAT ISRO URSC TA 2024, UPSC ESIC JE 2023
JSSC JE 2022
@i & 9| g Ju w feuuft
HIEAT
Th 1
foream 2 TET " @ W
el B
EH /TR 3 aTE " g W
TR, w2
FANEE
ugeEge 5
BT 6
FaR S 7 =% EN geshl
2/ Tl 8 aTNH @ g T& S
Fnved /A 9 I &
S[IHTS 10

9. A= Tk TARIUT (Tensile Strength Test) (IS. 1121

(Part-TIT)—

®  Split tensile Strength

S = Split tensile strength)(N/mm’
, W ="33th 9 (Applied Load)(N)

D:H@WW(mm),L:ﬂ@ﬁWﬁf(mm)

®  STEIT-3TE dF Al H AN B 2 AR qhgor FA
* 3ftgd ¥ 15% &9 gmed a1 € A T # @ia

(rejected) X f&am Srem 2l
B 3R & AR W Ul o SUAN &

e Rl SUART

TR
U Ig R H Bk W TR & &9 H
(Khandki) | =T @ 21
aret T W& aET F AR & ARE &
(Header) fom & AT fpa S 2

T U Fgdd &1

on

Position of Natural bed of stone:

R oA # ya RS 9 At 9erR WO aren
T Bedding plane I & & @ead g1 =few)

Type of Work Position of Natural
bed of stone

Horizontal direction

Masonry Wall

Radial direction
Vertical direction

Arch masonry
String course or cornice

Special Types of Stone

TSTTeT (Shingle)-

Shingle is water bound pebbles found usually along
beaches and natural water bodies. It is used as a
rooting material surfacing of the boundary walls
filling etc.

Murrum-

T fqEfed oetige ¥ o 81 THH AT TR sl
& fomfor & forw fovan ST @1 g9 1 ST e
et % w9 F off fpar ST R

O Ranson Stone-
gEd! By YeM & v e % Ty grer
fafeThe &1 feleht Ranson stone d@R fohal ST 21
% At TRl % &9 F ff ST S 81 @
dafteT gmed 32N/mm’ & 21

O Victoria Stone-

Iz % THS! @ A W aF Wrer fafere F gar
I TG T 21 Y 295 99 IR & 9 31 =9
& Victoria stone o A9 § ST S 2|
Bituminous Stone-

IAIEE AT SRS Hl IR A URSHA IR F Y
feTet SFTET ST 21 SEeT SUAI el S wae
I % fog e 2

Fre—
. T ARG e & gelied 9w 60 ¥ 200

N/mm?> & &= gt 21

= 3 FA3 IR (Compacted sand stone) ¥ e &

i SfeRier erar 31k &t 2

Building Material

34

YCT



02.

g

(Bricks)

?;E' gl i | 'qm'ccl\'uf ¥YZch (Important Ingredient in Brick Earth) (IS : 2117)

MPPGCL JE-2024, CHB JE 2023, ESE Pre. 2023, DDA JE 2023, MHADA JE 2022,
UKPSC JE 2022, UKPSC AE 2022 (Paper-II), CGPSC AE 2022,

Ingredients Properties Excess
. Imparts strength and durability . )
Silica ] ) ) Brittle and weak on burning and
(main ingredient) * Prerant.s shrm.kage, cracking and warping disintegrate the corner of brick
(50-60%) e Retain 1.ts uniform shape and make sharp (Due to loss of cohesion)
edge of brick
. Introduce binding property and impart Incr.ease shrmkage anq warping of bricks
Alumina .. during drying and burning.
plasticity
(20-30%) e Cracks developed on surface and corner

deformed

Lime (mixed in
powder form)

Used as flux and reduces the shrinkage on
drying (Reduce melting point)
e Causes silica in clay to melt on burning and

Brick over burnt and looses its shape

o,
(10%) thus help to bind it
i Provide red col trength and hard
Iron Oxide rovide red colour, strength and hardness Provide dark blue or blackish colour
<7% e Used as flux

Magnesia <1%

Impart yellow colour & prevent shrinkage.

e During burning, causes the clay to soften at
slower rate and reduces warping.

Decay of brick and give yellowish colour

o TN ¥ ygH g # U da fufere g wes
B

21

B g1 =t fqumd (Dimension of bricks) (IS 1077-1992)

SSC JE-2024, CHB JE 2023, UPRVUNL JE 2022,

= Bauxite 3 & refractory brick F &Y § S IR
. Brick # 900 ¥ 1200°C 9 T STl Jebrl ST 21

B F2-UdT U Eii-eheh ueeh (Harmful ingredient of

UPPCL JE 2022, MHWRD JE 2022, JSSC JE 2022, earth brick)-
Brick . Nominal e
Classification Usual size size
" m
Conventional/ " " 9"><41 %3 : - Reerfs —
Traditional/ "y 4§ xzé 2 I(’;ebbleis, g qd | g ¥ W
user size 8 4 or ravel - Ifarsor s i1 8, TS SR €2 SN &
(23x11.4x7.6)cm || [and grits s & S &1
Standard/ Modular/
Normal size (19x9x9) em | (20x10x10)cm T H 375{% SH1LUT SCE & {7 BlH 98 ST él afg
w € fad # fyee (Silt) 91 gRIET (Clay) #1 %1 | [uromrge |96 € g@1 H IuRYT S & O A8 U b
T 50% § H9 AL S e A Siferfispa o fasfed @ st @ fae
w ¥ TN F O FW e At fAd &t s9 g FAEEy I wfed & S 2
(liquid limit) 25-38% @1 eIl Feehich (plasticity AT e [39% HAUT 22 IO o & e S
;d;f) ’ ﬁﬁl?;% % e E Hf%'qld Kalies (Alkalies) |(efflorescence) off o S 21
= Jal § Magnesia, Ferric oxide 99T Alkalies S : . :
T, P AR 20% § H E AR o s‘zaa’r;ﬁs% ;q:;gg E Wﬁg
w9 SR % €2 1 WY @ IS Code 6165-1971 % Esaﬁi %Fﬁ?—{% ﬁﬂﬁﬁ;{%
it feifa fapar e 81 bl ¥ F A !
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ks Ak g2 F I <l (Lumps) F &9 F " Buming of Brick
(Lime) T 8 A, J§ agHved ¥ T @ [ ' 1
AT Hh o ot ¢ e de Kiln Pazawah
& No, control at lemperature
ferere g4 o 21 # Burning time- 4 to 6 month
TEHT qﬁ%ww@mm%a& # First class brick Obuained < 0%
(Sulphur) |3 & & T I I g T 2 ‘ Kiln Down draught
oz firdt & SHfevram, Fifrm & v # Ex. Alahabadi Kiin UP draught
I ST ?I & Control at temperature
. & One time loading and one bme unloading
OTTH F IURAM & FRUT e THa =l #First class brick obtained 60%-70%
#50 - 75 thousand bricks are burnl al & bime
% iy fyEfed g9 @ 21 Al
B Preparation of Bricks Ex. Bull's l;tmh iy e
. . . # Control at tempera
Unsoiling — Digging (@EP"IT AT — Cleaning #Loading and unigading process i done
(TS &ET) —> Weathering (379879) — Blending (T simastanecusly
. . # Closed in rainy season.
W M) — Tempering (F[3+) # Size of trench = 60+6x2.5 (m)
O T[T (Tempering/watering)— *E:Am class m‘-ﬂﬂmﬂi T0%e-R0%
DFCCIL-2023, PGCIL DT-2023 Ex. Hoffman's kiln
gftmsmT (Blending) ehar ¥ wia figt § smawess ® Work in all season
" o #First class brickobtained $0%:-90%
e # g (25-30%) foreneRt gt B e S @ ‘
— o 2 & UFH ¥ ¥ AW A WG (Kiln) BT ITAN
[empering .
| W £
J 1 e  Steps used for burning of bricks-
Manual method Mechanical method LOading_)Pre_heating_)Buming%Cooling_)Unloading
4 i » Time required for burning of brick in the kiln is
Kneading Machine-puszmil about 24 hours and only 12 days are required for
i cooling of brick.
pugging O Stage of burning zone- KPSC JE 2016
O Kneading Dehydration i400 - 650°C)
g argan & e W fafy @
) T T Oxidation (650 - 900°C)
Kneading =gl STl 21 1
O Pugging— - . 0
. . Vitrification (900 - 1200°C
Fifys fafer & 9 Sustor g0 o & s S ( )
2 3@ Pug mill Fed & 91 3@ ufAr A Pugging Damper
Fed B
B ¥ & @M (Drying of bricks)-
Burning ¥ Wedl €21 &1 A9 d G@MA Sl & W& d
foh g T S AR HeH 2% 7 ® S|
O Natural Drying-
39 YHER @M F AR T W g2t amed 1.5-2.5
N/mm? &t 21
Artificial Drying-
?ﬁﬂmﬁﬁaﬁﬁmﬁTumelkﬂn?ﬂm
% 2| o A 120°C § ek T S 2
Types of Crushing Tensile Shear
brick strength strength strength
Hand 60000 2000 6000
moulded kN/m’ kN/m’ kN/m’
m == R UeRTT (Burning of bricks)
St 1 UH[ TEI AT 900-1200° C T@T ST 2 |
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GPSC AE 2021 & 2023, MHADA JE 2022, PPSC JE 2022
giae 3¢ &l Seh Wifaes Ua AT 00
IR W 4 W § STeT 7347 2
1. W\ SIUft St 32 (1% class brick) (IS Code:3495)

Water absorption capacity | g * I AR BT 20%
Compressive strength 105 kg/cm”
Colour =+ o (Cherry red)
Making process 296 T B 3N 942’3
¥ g S ST 2
IUERT U T[T (Use)-

HSSC JE-2024
i, @ERT 3 yefdd §2 @ (face masonry structure
work in flooring)
ii. @ <21 & NTE ¥ THH W ifeash A 3eqel gl 2 |
i, TG ¥ GEH W e T s §
TNPSC AE-2023, DSSSB JE 2019

2. fgefar goft =6t g2 2™ class brick)-

Water g & Yh AR DT 22%

absorption

capacity

Comp. strength | 75 kg/cm’

Appearance ® i} X g fawqur
® 3 Lf F AW H THH W
Y-S I 3T ST B

Colour gH AU A (Light deep
red)/(Radies Orange) {7 &l 81l 21

Making process Gﬂﬂ?;? T SN 92 H UHE &
STt B 1

IUANT (Uses) AR A S 8§ &1 Sy 8

3. gdra guft =t g2 (3" class brick)-
NHPC JE-2022
TGS STIq HT U (Underburnt) g8 3¢ 3Tl 21

Use

® TIH & MR, ¥ & Ul & &9 #, g qur v &

b q%ﬁHeavyDutyBrick%@ﬁﬁWﬁ%l

-

e yyy guft F $¢ F WY H, FHG WY § + 3 mm TAq
Wﬁ”ﬁaﬁéﬁiSmm@mﬁwqﬁ
B =R |

1. ST AG9NYUT Udreror (Water absorption test) (IS:

3495-Part-II)-
HSSC JE-2024, DDA JE-2023

g wlerur do Yt T ol O WeH & qm
Sta & o foFan ST @)1 9RdiE W B F SHER
class 12.5 % 321 & 3fTd el STV T HA 39
G B 20% 3T class 12.5 T 31erh 9oft & o 15%
¥ e g e

2. guftgw wmed  udteror (Compressive strength
test) (IS: 3495 - Part I)-
&t Trdfe ey & o1 9 9 w9 6 € o §
qIT 39H 1:3 UM & A= SR aATe] BN AT T
g1 €21 w1 gefted e gafied sitg @ef| (CTM) #
F 81§l W 9 M & & 140 kg/cmz/minuteﬁ
e T BT = |

o At ot gE gt A L e efen wme
40N/mm’ & s & ﬁ?ﬂ SCE} I heavy bricks Fed
21 T SUANT Qo i wad st e, sguEiieh
ZARAl § fopar ST @1 39 $S1 BT el STFwuT &FHT
5% © aifess = g AR
TR 7= HiE (IS : 1077-1992) & TAR g
T FffeRTuT (Classification of Brick according to
IS : 1077-1992)-

: . JK PSC AE 2023,JSSC JE 2022, UP Awas vikash
Water tabsorptm" ¥ % T T 25% parisad-2022, ISRO Technical Asst-2023,GPSC AE-2021
capacity TG STIER 2T H 11 T F T2 T 2
2
Comp. strength 35 kg/em Class Avg. compressive strength <
Appearance HearaH Kaf - N/mm?
Colour e drer 35 35 35
Making process ST W EAE N sl 9 5.0 50 5.0
qSTaT H U S 2 7’5 - 7'5
4. =g guft w3 (4™ class brick)- 16 0 100 16 0
NSSC JE-2024 : -
T FHR F €2 FME el (Overburnt) 88 €A 12.5 125 125
S TR & 36 3 15.0 150 15.0
: 17.5 175 17.5
Water absorption capacity | 3¢ E] HR AT 5%

: ki - 200 200 200
Compressive strength 400 kg/cm 25.0 250 250
Appearance ECR 30.0 300 30.0
Colour e e 35.0 350 35.0
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Te-

w 1S :1077-1992 % TER g & <A wrfes g

3.5 N/mm’ Bt 21
3. NN, ST NUST Sehee THETuT (Efflorescence
test) (IS:3495 Part-I1T)—
PPSC JE-2022
39 TleT 30 $2 H e daun (Alkalis) 1 Sufefa
%1 WAl ST STIell & |
SSC JE 2023, JSSC JE 2023, JK SSB Draftsman 2023
_.-"n'c:a of — Serious
white patch
T e e I Heavy
' i - Moderate
Ll 31— Slight
. " Nil
ST ¥ &l Hag W W ereat
<hl STHIT
Y (Slight) <10%
7EIH (Moderate) 10-50%
3I=d(Heavy) >50 %
(But white patches does not
change in powder form)
Serious >50%
( White patches change into
powder form)
Are-

w WA AFE FE & SHER, 12.5 oot 7% & L F

19 orss T & 10-50% 3R 12.5 § I=5 Soft & o
% fo1a 10% T 31 T &l T2 gh =g |

®H  USHAT | S F &l § gfe 3 wedied

Under burnt | §med § &+ & ST 21

TR T g2 W EH B U IST H

(Chuff) FROT ET i P fawf & Sl
2 o =0 e €

T ¥ 3 T & IR a1g 22 S frd

(Blister) ¥ 9% ® M % SR, 3T H T
W FH T8 I 81

I i werd & IR0 fe FH W W

(Efflorescence) e o qg Sk %I

AT e § FEMREE N gew @

(Bloating) T & FROT I H T W T
UM WS gee e o @ S
AT % &9 S ST 2

Ah HIT e gt # fogfime wad a1 FEA

(Black core) N W, Wﬂ%ﬁf ST (Improper
burning) % HROT =i HR AT 2|

wie (Spots) | 3¢ frdl § AR % wewse Hivg @M
W, ¥ F A W TR T F g
Waﬁéﬁspot%@ﬁaﬁaﬁ
gl

Laminations | o8 a9 firgl & vy § %9 gu ag &
T I 2|

B TS 9T 3R i ge TE IR SuaT—

1.

King Closer
9 ¥ & HH W 39 IHR @1 Fe e I3 fF,

e Gl H E e qur e =ierE e @

4. ¥ 1 URUT THeTUT (Dimension test of brick, IS S @ 9N g2 -SSR Fgerd! 2
1077 )-
(HSSC JE-2024, GPSC DEE (GWSSB)-2021), @
MH Nagar parishad-2023
g2 & ufA ghemr w1 F o 20 €2 # syam g
ffar S @ R dimension test ¥ fofoRad T WA E-Rasfi % e S (Splayed
tolerance allow BT &- jamb) SF # fHar ST B
Dimension | Dimension for 20 brick | Tolerance 2. Queen Closer
Length 20 x 19 =380 cm +8cm & g2 H AW H I H & TR-TE qHi § He
Width 20 x 9 =180 cm +4cm feam ST & @9 ®eT g AW F& FASR (Queen
Height 20 x 9= 180 cm +4cm Closer) FHETT & |
® Length of brick = 2xwidth of brick + thickness of
mortar - li-lf
®  height of brick = width of brick. . @/k
. win R e A @
TNPSC AECES-2024, UPMRCL JE-2023, BSPHCL JE-2023 L. .
AT (Defects) TS (Effect) \ g:;:tmmt” o A 3 fort e e 21
3rfires UehAT | g2 37U SR @I A R A 3/4 brick
(Overburnt) B. 1/2 brick
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THH AN A qer fRet 9 (Bonds) ® feRam
ST 81

“(Q

Squint brick

. TEHT TN 90° § HH FaT ek HI07 ared feari F
i X R S 2

=

TGN 3TN & Y SR & dd HiE Rl AR
FA H W F

. Bull nose brick

. Cow nose brick

THH TAN AR F FUH W W A B WA 2

. Bevelled closer

THH FAM 90° T = AT 31 FoT W e arelt
i # fepar S 8|

. Cant brick

TS AN FES-RagfHal & Ul (Jambs) W fHaT
ST 81

T AT TEfT fhar S @ arfd ae feR ¥ R
T S| 2 & et 9 § U T (FU3) B WAl
2 fored oot o1 ot iR @ G ¥ gL e 8|

. Coping brick

10.

11.

1. Silica bricks
2. Ganister bricks

Perforated brick (IS-2222-1991)
CGPSC AE-2022

Ifg g2 # cylindrical holes 3 & S @ 39 W& #
gc fofad de Foamd € 37 et & dam &t "er 150
mmﬁmaf@ﬁaﬁmiﬁmmmﬁw:@fﬁm
e |

L
THH AT (19x9x9) cm & (29x9x9) cm BT B |
A fofsa &% Total perforated area » (30-40%)

of total area

T TN F15%

AT Heod g (Minimum crushing strength)
£7 N/mm?

IUANT-goh R dTd YIS, agael SHRdl 3o
Hollow /Cavity /Cellular brick (IS : 3952)

g7 €31 ¥ o SaR # AR 20-25 mm F WEF B
e |

T 1 R T €2 gor § 1/3 T 9 S 2
3 €3 HOH ol qd1 I 9 GoAddl Bl 81 sHH
TN fodie 3N @iEelt faR & fw fear S 2
TS TN SAEE & T Ff F39 7

. AfEE '@% (Refractory/fire resisting brick)

aﬁ, W%W(Fireclay)@ﬂ’ﬂﬁﬁ%l
AT w8 €2 1700°C ¥ off sifess amwshw W SYU
HFR F g TR T

AT ¥ ¢S H ST ST (Water absorption)
&l 5-10% B 2|

AT g €3 U ael S T B9 a9 W EeH
T 8 I qF e Ao o Afee g H
I, wiie SATFIEE 3eIfE Sgd & W Shv (2 ¥ 3%)
T g g1

2 €31 &1 YR 3 | 3.5 kg BT 2

3 €t %1 A9 =k Sgd B9 Bl 2

Use- 31H-Tg TR (99Tel) H, seri, 9o & offad
HAE T &R (lining) % &9 § oM ST & |

1. Magnesite bricks 1. Chrome bricks

2. Bauxite bricks 2. Chromite bricks

% 3.Forsterite bricks 3. Spinel

. 4. Crome magnesite
bricks

Building Material 39 YCT



. Fire Bricks—

Acid Refractory brick
Consist of Silica 95-97% , 1-2% lime
Temperature Range- 1700°C—1800°C

Use: In lining Furnaces having siliceous and Acidic Slag

2.

Basic Refractory Bricks:

Magnesia minimum 85%, Calcium oxide max. 25%
Silica max. 5.5%

Neutral refractory bricks :

Chromite Brick

chrome 50%, Iron ore 30%, Bauxite 15%

Note- TG hehl< 3 Bl 3 AN | &IST 74T §-

1.

il.

iil.

Ig-A
7g-B
Jg-C

2T8ed (TILES)

S 2 & HIETE 4 Y. A1 SHY KA Bl 8 al g%
TTEA (tiles) FET 81 TEE! H SAHR 19 x 9 x 4 cm’
foram S 21

wuff der daR # wolwl W Al S drelt it
el @1 800°C W YT UST HTH o a8 T o =i
# gal T 1300°C W UHET S 2

Glazing clay product 9 & fou, Hifsaw FanEs
& 1000-1300°C T 9 § @rell S 81

TS GUE T | A & faw 2T & 1100-
1200°C W el B

4. 5Ll 2¥e (Manglore Tiles)
5. S 2= (Ridge tiles)

. AATSAT 28 (Drain tiles)—

T G el ¥ o gt 21 g fiad Tag i
Bt B 1 SR FANT A F foAr ST 2

2-hIeT (Tera-Cotta)—

afeeer # w6 e, o ge ®w 7 g g gl
il qen 1 aufe et SU-SieT dar T S gl
F= 3 A P W A A ¥ 99w ¥ @
TWH 1100°C & I=9 A9HHE W (Muffle furnace)
THEAT A 2| T S, B3R, Tohl, WiEell, S
7 T Ve 3R Gt Sl # B 2

Togeah ( Composition)-

Dry Clay 50-60%, Ground glass 8-10%, Grushel
pottery-20%, Clean white sand—10-20%.

SUART- 93 & a6l e, B, ST, Hifd, T
F g aeH |
T A0S TS ¢ WU (Earthen ware and stone

ware)—

ISRO UPSC Draghtsman-2024, UPPCL JE-2022

faft SR % g & ScaE B AU Fed 21 W
gfvet & arq, faet frgt & 22 wwel & 9 fiae
S 1 96 38 %Y a9 H bW @ W 9we ud
S 39 39 A9 W I @ o 39 98 WIS Fed 2|

T UL H T e B AT <ani, Bt P wegfd

® IS 137}2:2006@@@%2@@@@%@% N
:m%' et U1y, AT, Wesdl 9, 3R dR 3 33 WIS
1. It eze (Flooring or Paving Tiles)- ¥ st o 1
:;;;99;599??2, 199 x 99mm?’, 149 x 149mm’ T | o o R (China Clay) @1 THRIS (Porcelain)-
_oonamm UPSSC JE-2022
Use- SFIE, THIER, Wi & &9 @ i W o frdt, i § fwen gan st P @ @
W@%%ﬁ TR TeHTeRL ST ST & |
2. dEr 28 (Wall Tiles)— e e g e
S AN AR B Feshl WG qeH h | oo et con gsm ¥ s R, TR,
migﬂgﬁﬂ@iw,mw e iy
T i F3R R 3 s o
3. ®d <18 (Roofing Tiles)- .
J TR Bl W ST F T F MM S 1A e (Glazing)-
FE F gU aul, 3T T Fa g1 a8 § 9 ‘ ISRO URSC Draghtsman-2024
THe Fed g1 BN H g ¥ oA e [ TIgedl, T A0S, §g WU TG I YRkl SRS
TR T Bl 8- gl H SToRiefl, 3T e A1, THeER, 3T,
1. 9 215 (Pot tiles) et a9 & fau s @A & Fifad R S
2. U9 2 (Pan tiles) 21 gup forq g Sl W et A d S 0.1-
3. SR el (Allahabadi tile) 0.2mm T T =G & A 2
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03.
(Lime)

AT

(AN

o

T4 F TER H 800°C ¥ 900°C W fwmw
(calcination) % T T[T ST BT @1 39 I Bl shelt
1 S T (Quick lime) #f #Fad &

PSSSB JE 2024, UPPCL JE 2022
CaCO, +42.52kcal 800-900°C CaO+CO, T

S &ell T (Quick lime) 923 ¥ ot & @ 34
T T (Lump lime) &4 T

T8 a1 CO, o suftafy # &t 21

T8 AT G h A THH AT 2-2.50 AT q¢ S
21

Use- 8= a9 #, @it #, gkl do1 gfe s
)

. SeftE AT (Hydraulic lime)-

ST I, IS I URR S9-dbe & R g
T fHar 1 2, a8 A 9ol (Class) 1 AT o
2

O Slaking of lime- .
T I F 3 HH & AT hebe F TN AT S
FeAl A (Quick lime) T & fiFaT & slaked lime 5 T fere
a hydrate_d lime T R % ! ISRO URSC Draughtsman-2024, MHPWD CEA-2023
CaO—%22 5 Ca(OH),+ Heat T T faferer, TogdifEm qor o siauEe i e
slaked lime
y e S R
B TR AT R (Plaster of Paris)- s TR ?ﬁ i 20-90% 3K O
T HieTad Tethe & T ¥ Ff 1 S 2 10-30% a5 2 31
CaSO, 2H20%>Caso4%Hzo+%Hzo Tk S AT HIR B A A A & 2,
ror S T8 f3Ra1 CO, 1 FquRafy # g 2
SSC JE-2024, UKPSC JE-2023, MHPWD CEA-2023 AT T F Tg & AR I AT F @ 50%
B ¥ ¥ S (Source of lime)- 1 35 @l 7
ESE 2023, DSSSB JE 2022 9T YT o e # fopar S 2
Hia YT B AT oA ) MHWCD JE-2024, PGVCL JE-2024
, _ IWIfEA oh IMUR W FeA™ AT i FArerrad
AT 92X (Lime stone) R[S TA1, Fat Lime % 3 wer T & @
STATATEE (Dolomite) T BPSC AE 2022
fSTeEm(Gypsum) CaS04.2H,0 | Sweet lime Item Feebly | Moderate | Eminently
g T (Kankar lime RESIREIS IR description Hydraulic | Hydraulic | Hydraulic
H‘ﬂ'sﬂ ¥ (Sea shell) TS T lime lime Lime
% 11t020% | 21 to 30%
=M% (Chalk) g T - 05 to 10% o 0T
L | — _____ ||| Impurities
T AT GTRTUT (General classification of Lime) _
= Slacking Few lor2 1 day or
1. 9§ TAT/ehelt TAT (Pure lime/Fat lime/white action minutes hours more
lime/Rich lime)- Setting 3 week or 1 week or 1 days or
PGCIL JE 2023, ESE 2022, .
DSSSB JE 2022 UPRVUNL JE 2022 action more more more
® g TN, JYSW A TR, U AT W Tl b Hydraulicity | Feebly Moderate | Eminently
&9 (calcination) T T TR For very damp
. f
® I YFR & ?ﬁ H I[EAT ATHT 95-97% 3R a3Ifg 3- o(;:iina superior places
5% de gt gl Use masonlrz]/ type of
® =g C #vft (Class) T FAT AT 2| work masonry
® U S TYT B3R T F ) efeft @t 71 work
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. 3G AT (Poor/lean/impure lime)—

38 A impurelime%wﬁwwél

T YER 97 § erafedt # am 30% ¥ S 36 2
TGh S 9T HIR B S & g 9 el 2

I8 B 9t (B-Class) &1 I Fgad 2|

ST

™ YR & IF & s A= avf % wf, Ji|
et # fepem el 21

St TUT (Hydraulic Quality)-

T AT A F a8 1§ T FOT FHEA-2TE-
RS F SR # U % fieR T S (Set)

T FSAR & S B | 6.
AE:-Sefd 07 F U = §9 ¥ 9 wegel g gl

T % R S T ST S S 95T 8§
[ hT THSIUT (Testing of lime)

. TIESrEIR TR THETUT (HCI test)
39 qdeIoT SR 94 1 A (class), 39H ufe fafsea

gl & wE wd wH % fama @ Refa @ w7

ST ST &

. Taatftrar ufierur (Soundness test)[IS : 6932 (WHT-
IX)]

78 qder <4 H SuRed qad 94 S HET 99 S &
fore & &1

T e off o = § 5 I O 7@ g3 e WA | g

F-Teferr & faifmr wlemr & S ER 3= Siea I
(High Hydraulic lime) % forw siferepem expansion 10
mm T BT 9RT

ﬂﬂm—ﬁh

l-wmm-lll-

L~ Ginss plals

Elwsation

Brass mould
Thiciness 0.50 mm

i Lot
nﬁwﬂu?wnnﬁh::d
-q—ﬁullnummn.sum\_ 0
185 mm ——————————————
Pan

. AJTEx amet TdteruT (Transverse strength test)

IS : 6932 (Part-VI) J

W R FR g # ST g (transverse

strengthe) Jd 1 | °
Rferget—<AT1 3 a1ef (1 : 3) & 9t & 6 fawl 25 | o

x 25 x 100 mm 3TN & oid 2 |

Grade | Modulus of rupture at

28 days €

A 10.5 Kg/em®

B 7 Kg/em®
Fehtdar THaTuT(Workability test)-
o § @ Sigar A F U J FH o ford
T qeuT (Workabiblty test) fam ST 21

. Tiftr wug fuféa 2% (Popping and pitting test)

IS: 6932

T8 gleur yE 94 A FRE 9| # % o e
Sl

wufrgT amyed THLIU(Compressive Strength test)
TAT SR A (1:3) TGS F 12 I€w 50x50%50
firdt, =TT &1 wd 21

el W 9 150 N/min 31 &0 § o7d 21

6 Sferest @ afted gmed sfest @ arded amed
T 2

oieT 2E(Ball test)-

6 92 % foru o & Bre fean s 21

Ifg e 1 foaR iR faEe g @ @ T 5
goft &1 21

IfE oreT foar 3R % T & @ I B 9vft v 21
7% 1 oft wfvpet w7 & 7@ I A Avf 6 B
AYGAT 1Tﬁ&a‘lﬂ(lmpurity test)-

T % T a9 B A § g % w1y frerran S 8,
fR &9 o i 8 TUeT gaEw |

I T & A9 F 10% F FH SR 21 Al T A
2

At T F a5 § 10-20% N IR & Al Te G T
21

I FgT % as H 20% ¥ AR B IR 2 A A
ITYE A B 2

¥ gfieTuT (Visual test)-

gEeIfel I Brush grey R a1 & (Dark) 31 &
a2

gregifers o1 § fadt &7 @ o @ 3k s fadt &
e freherdt & |

I I FT T T%S @ A T [ T B WA 2
AT G’k W TR HT, Hh A% (Free shalt) H
Iufkefy &1 Gohel 21
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Classification of lime As per bureau of Indian standards (IS : 712-1984) and their properties
DSSSB JE-2022, MHWRD CEA-2023, JSSC JE-2023, UKPSC JE-2023, JSSC JDLCCE-2023, CRIS JE-2023, MH PWD CEA-2023

forg Class 'A' Class 'B' Class 'C' Class 'D' Class 'E' Class 'F'
Name of limes | Highly (Semi Pure lime Magnesia Kankar Dolomite
hydraulic lime | hydraulic or fat line lime lime [siliceous
lime

Ca @1 mg % 60% 70% 95% 85% 50% 70%

EIICaIESY

fafersr, Tegfem o 20-30% 15% 5-10% - 20% 10%

g TS

(FrF)

Modulus of 10.5 kg/em® 7 kg/em®

rupture 1.05 N/mm’ 0.7 N/mm’

14 &7 1.75 N/mm’ 1.25 N/mm’ - - 1 N/mm® | 1.25 N/mm’

e amed

28 fem & 2.80 N/mm’ 1.75 N/mm’ 1.75 1.75 N/mm’

e qred N/mm?
Soundness 5-10 mm 5-10 mm - - 10 mm 10 mm
(S-S feradam

W)

YR SHTE hict 2 hrs - — - 2 hrs -
AT ST el 48 hrs - - - 48 hrs -
Cementing 0.6 0.3-0.6

value

HCl % =@ & = 2% 3%

3T F A

Na,CO; & =ia1 & 5% 5% 5% 5% 5% 5%

forar e 37w

loss on ignition 0% 5% 5%

CO, (Max.) 5% 5% 5% 5% 5% 5%
Transverse 1 N/mm? 0.7 N/mm? 0.7 N/mm* | 0.7 N/mm?
strength 28 f& &

SURT I TS FE | A8 g e ¥ | 9w g uhd | 9% off 9%d % | 9 g R | W ED
SY fEwE A | fw suged Tl | U wirel &9 | o fRr SR E | %1 WO | swewhiz SN
afy S | # F f@ swgw | dfe @@ C | W & ST | finishing
et § feer 2 gt § e | R ST g coat & faw
Sl Ffz &1 21 fepa ST 21

. (Pozzolana) 5. ;@ﬁ:;%m?l W FRl STl 3R & gaT & e

e - H T 80% W’Wﬁq@’ AR, | Sy e 1 = A e 7 R A

Eﬁ—ﬁ' FHHTES A et ﬁa %| O TEEE favayur—
o T I A U1 B B T IR SR ersgiferss o w6 faversmn
o TA/HHTS F 20-40% T A W T A 2
TSI R 0T (Properties of pozzolana) — ;@ T e e 2.8A]J;1.11]Z];r 0.7C
+

T8 YT (workability) T g 21

2

1. I8 9HI/FHIE & SToAld AU Hl T 2|
2

3

el gard wETe/sie § FI”@"?F{ (shrinkage) &

Tehell 21

4. Hohie HEIS I gEaT Gl Bl

A = fafere smemEe 9t (Si0,)
B = T 3ege Tl (ALO3)
C = %Re Faass gl

D = $fe3ram 3y g

E = §-ifyrm eegs amft (Mgo)

Building Material

43

YCT



04.

ity

(Cement)

0 ide : Ts U= (Cement : An introduction)
MH WRD JE 2022, UPSSSC JE 2022
o U= F Wiv UG TEET (1824) = & i
® (5% TA YRR qAqT 35% Jhowma uard H e
ditfe a1 fmfor fpar S 21
0 HIRUT WS HH= &1 TaEi-e §ueh

ESE Pre 2023, PGCILDT 2023, DDA JE 2023, d
SSC JE 2023, JKPSC AE 2023, MH WRD 2022 | o

o THF A IfYE T W U=  wmd FH & S
21 (Excess of its lower strength of cement)
4. g-3T=H (Iron-oxide)-
DDA JE 2023

g @i & O7 FeM B 8 U7 AR geehl @i
T H HeEe B 2|

THH AET g5 W, Rt FOR I & 8

T8 C,AF oM & foTq STrer 21

e % WO | S et 5. tfifyran (Magnesia Mgo)—
T CaO 60-65 | 63% [F5% 7 G F1 9T (Yellow) U7 A9 FIRAT 5o & 2 |
fafer Sio, 1725 | 20% [smwe o U WA G B W WER A FHE § R e
T ALO; 3-8 6% [ S F FEET S o ¢ ol e s
Te-3TFES Fe,0; 0.5-6 3% [T, @R (unsoundness) &1 ST d
[T —- MgO 0.5-4 20, [ 6. W ZA'Ié 3THATES (Sulphar Trioxide SO;)-
. DDA JE 2023
ferm CaSo, 25 3% [ g A= & I (soundness) &M AT 2
Tt T SHIEE SO, | 1-3 1.5% |feife ® T9 TEH H WAl e § T S § @ g |
&R (Alkalies) 04-13 | 1% [3cFpeed HMEIAT (unsoundness) I &1 ST 21
e & HEA uceh qdr e & (Main composition 7. N (Gypsum) (CaSO,. 1 H,0)-
of cement and their function) 2
1. AT (Lime)- o g & S|T S F Ser a1 21 39eiq W@

CHB 2023, SSC JE 2022

AT TR Uieeive G S G99 T T 2

® T, W= & G (strength) T Soundness Y& | g

T
g ff%mm (Bonding) &1 HE BT B
TS T B B W G e (strength) T
SHE el (setting time) a1 9 S &1

o X YW= H T A AW g & WU @ dw=e #
AT (unsoundness) 1 T I S g FrEH
structure fail & ST 21

° ?@ ey @ dHe # R (Expansion) & fesres
g T

2. Taferent (Silica)-

DDA JE 2023

faferser @i 1 gmed (strength) Y& & 21

o dmz ¥ TSR AT E{%ﬁ (increase) X g &
IR S Fe (1.S.T.) 98 ST &

® Ig T T AN Hh C,S T C,S I & i 38 e
(strength) <9 hdl 21

3. TSHMHAT (Alumina ALO;)-

DDA JE 2023 CGPSC AE 2022,
o THMHA = # 3w SWE (Quick setting) H F&H
AT 21 (Responsible for quick setting)
77 diie § Mo (flux) H 7@ H HAT 2
T feieht A1g B HH FIAT 2|

= | < (Retardar) 1 &7 LT 81
o g TiliT & GEd T (2 ¥ 3%) fireran S 8|
&R (Alkalies) (K,0+Na,0) —

RPSC ACF & FRD 2021

Ifc e H WS AT Permissible Limit (1%) g
aifereh B A1 9 e § Sepoet 1 HRT Tl B |
o difc § IuRyd iy ward H= & SHE FA H @

@RA (Accelarate) Tl 2
e o IATEA | WART foRd S Aol I

GoTsh Yoo @ HWeEd o e
(Crusher) | gfasmeft @z@ @ BR-BIC THS!
dred & &M § A S R

l[ﬁ 'ﬂ!ﬂl‘ﬂtll:m‘ Kudn )
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] Ecl'\Uff 92t (Rotary kiln)-

fife & SdeT & fafir™l (Method of cement

1.

ek 8}3[ (Drying zone) /AT <h&l—

39 &7 & 9l 1 d9HH 250-500°C BT 21
fram & (Calcination zone) /Tgdtareh -

T T 1 T ST 8, $9 & 1 aoHe 700°-
1200°C el 21

feriant @3[ (Clinker zone)/a_?ﬁ'qiﬁ ?ﬁ'vf—

7 el H TEH T & A & ARl W A 1400°-
1700°C el 21

M &F # TAWT (Calcarcous) I IiiwmA
(Argilliceous) ard § qEEfe e (Chemical

reaction) e 2|

forciont 2l & & a1 @ FT9eH =9 S mm ¥ 10 mm
2 2|

off o1t oo & e} T 1IN 20 F ] 3% W 1
W 4 =Rt/ fie & w9 2

&Ta Traehi(Wash mill)-

THH ITANT G 3ared §, fielt o & fow wrl
TR & & o i &

TS (Length)- 8 T 10 .

= (Dia)- 4 .

Tfed (Speed)- 15 ¥ 20 rpm

TfeteRt TRt (Ball mill)-

Tferer T WA W e qEel @ i
feferent ot ot foreé % fom e €

foctet &t Wty o O e (ball mill) § &t
ST 21

ZId ekt (Tube mill)-

o i 1 3TanT G 3aaed | weiA e & forg
A 2|

&S (Length)- 6 T 9 T, 1L

I (Dia)- 2F 2.5 T
i ot sifem oo 239 foe & & Sl 21

=@ faa § 25 forft =g 9% & Foil @ WA dw S
e 21

SSC JE Pre-2023 & 2024
ek fafer (Dry method)-

e fmfor & 39 ufkan § @Al ¥ a” T T
TR FH UEd BR-SIC IHSl # drel s 2, f
droeR e fpar ST 81 iR s orawen § Ued
T H ST ST

Clay fed Mixture dried and Limestone fid
in cprreet reduced 1o fine posder im cornect
proporion in grinding mill proportion

Corresion Tor right
composition and mixed
h}' -;;n|11'|'rrrs'\.'|,'|:| mr
Furthier speved
Watcr added

Fed into granulator
to form pellets

Ao o
I 12 |1: '|.‘rl\.|1..,l||f

Povwdered coal.
wil or gas

Fed 10 raliry kil
where clinker  E—

1= formed usedd b burn
Clinker ground Gypsum added
inballmill[* | (2-3%)
| Stored n cement silos |
[ Taken 10 packing plant |
2. il fafer (Wet method)-
Clay placed |, | Watter Limestone crushed
i wash mill added in erusher
Stoved in | f Slurry formed in || Stored in
basing grimding mall busing
Slurry corrected
and stored

Fed 1o rotary kiln Powdered coal,

where clinker  f— o1l or gis
is formed used to bum

Civpsum added
{2-3%)

Clinker ground
in ball mill

| Stored in cement silos I

Taken to packing plant I

Tricalcium silicate (C;S) (Alite) (25-50%)-
KPSC AE 2021, RSMSSB JE 2022, TNPSC 2021
SSC JE-2024, Bihar DLR-2023, CHB SDE-2023,
Tripura JE-2023, KRIDL AE-2023

Ordinary portland cement (O.P.C.) ¥ g 3t
o g @ A 2

CS e & Wi gmed & o9 SuEE
(Responsible) BT 7

e § uHt faam % 7 f@ & s 9w wifes
T B

C,S W & Freezing 3R Thawing effect * ufa
Sfoe AT 1 Fg 2|

Building Material 45

YCT



e § gad s gwed (C,S) ¥ 9w Bl @ wad
F9 C,AF § 9 31t 7

T8 il ¥ St & S 8 ° Sffiieh ST b
s et @ Wig & W S § herar g wmed
ot IGUT BT 2|

3 ST TS (Heat of hydration) 500
S[el/aTg @it 7

e § C,S & 91 # g W W FHT Jardey
(Heat of hydration) ¥ & at & Wﬂﬂ?ﬂ EF
I 2

Dicalcium silicate (C,S) (Belite) (25-40%)—
UKPSC AE 2022, CHB JE 2023, UPSSSC JE 2022
ISRO URSC TA-2024, CSPTCL JE-2024,
Bihar DLRS-2023, NBCC JE-2022

e | o gmed (ultimate strength) C,S & HEUT
T et 2

g | IS (Rate of heat hydration) F F
(Reduce) T o faT C,S &t AET & IF @
ST 1

C,S diHe & chemical attack & faw yfeig ge
T 2|

e § C,8 & a1 ¥ 3y 0 W e srafers
IR B A 2 9 IUH IRfHs gmed s S
g 8 WY IYH Freezing 3R Thawing & ufa
iRty G e St @ dun S # R of g
Sinil ]

SHeh IHE SIS 260 S[el/AM (heat of hydration
260J/gm.) & B

Tricalcium Aluminate C;A (Celite) (5-11%)-
dific § g e 9 W Sed 98d C,A & fEen
(Reaction) shdl 2

DSSSB JE 2022, UKPSC JE 2022
Iz e & IR SHEHE, 3T IS SR
(High heat of hydration) 79T SR & HRUT T |
qRads % ford SoRErE B 2

T8 a1 g R e @ R BN 98 Sl
0 T3 Tt % Flash set % o7 SueeErl &im 21
¥ & sulphate resistance capacity, GGA W faeft
EXGI) % sulphate resistance Eﬁﬁ £ faw dife o C;A
AT 5% § e T ST S 2

C:A &I 761 ¥ 9fg 0 W 9 Fret 9, S @ J
gehe % ufd Sfesar g S 8, W gmed,
ST e 1 e g S 2

ST I STATEeH 865 e/ T BT @

4. Tetracalcium alumino ferrite(C,AF) (Felite)(8-

14%)-
BHEL Supervisor Trainee-2024, TNPSC AE-2024

e § ot e M R e e Sadee @ @
(Rate of hydration) C4AF % FT FA & T T FH
Rate of hydration, C,S % HROT Bt %I

L4 %Flashsetaﬁf?"{miﬁﬂ%, %@WW%‘[
o R 2 (Its responsible for flash set but
generates less heat.)

® U YHHT W §gd F A 21 (It has poorest
cementing value.)

o diHc d C,AF & UET &7 Hd W 3T WA gohl
Al il (Raising the C,AF content reduce the
strength slightly.)

o I S@MENH (heat of hydration) & & 420

S[el/AmM |

Hydration of cement ('Fﬁ'ﬁ? Ca) W@'ﬁ'ﬂ)—

B e & difies % JoEie o AU teavees Ut
Eak:IE

(Water required for Hydration of cement compound)

Water required for Quantity of water

Tricalcium silicate (C5S) 24% of the weight of

cement.
Dicalcium silicate (C,S) 21% of the weight of
cement.
Combined requirement 23% of the weight of

(C,S+C;S) to start the | cement.
initial heat of Hydration

Gel process Complete 38% of the weight of
heat of hydration cement (23% bound
+ 15% Gel water)

o IW= H UM & WY [EENS A B AN
(Hydration) Fgd & o fpam &0 & = &
SIS o R B

o UW= & TS % SN fThell ST &l STcdieH
IO qYT I 3T B H & IHF AN Bl R
(Rate of Heat evaluation) Fad 2

o Iu= ¥ yHl o W 99 Ygdt W= & R CA
¥ Y It B

® (.S dU C;S U ¥ fFar & C-S-H ST @41 Ca
(OH), A4 &1 Ca(OH), T # Scieht Hehie ¥ sl
a Sar 21 @ < ueee ed §) T8 e s
H g F Al 2
(Note—C=<[T (lime), S = silica, H = water)

g & iftes # SarisH (Rate of Hydration) <hl
el g3 HH-Cy AF > CA > C3S > G,
i< % diffs & IHEF SerEsH (Rate of Heat

evolution) T ST 83T shH-
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Cj > (8  CAF> CS \
865 &/ 500 et/ }ﬁqmm
i #f gmed ae B aret Fife B gedr gan
F9- [C3S > C,S > C3A > C, A

260 /AW

0

Compressive strength
N/mm?

3% % Isd 360

Contribution of cement
compound to strength of cement

= 1 s S (Heat of hydration) Ht

FHelrieiet ¥ Hud 2

i &1 JelrdeH T SR (Exothermic) 35T 21
MP Sub. Engg. 2018

e § STerEeH & I C3A T C;S % T b

ST 9 P ST bl 2

NBCC JE 2018, UPRVUNL JE 2014

Ife G & Ewfta T & 9 50% 9 A @
S R @ 9 erquantt & S 2
SSC JE 2018

g 1 gmed g Hfewan Ruferse, s $fewam
foferhe @ a1a & 21

i & T, IEHHEE T (C,A) 91 22T
e T BUES (C,AF) JoH &3 £

i % gl & R g | g free @ af
(Gauging)%ﬁgwmﬁ%ﬁﬁ%wwﬁa
THT (Gauge time) Fed &1 79 g9 g 5 e
T 1 o 2

o= § o fraH W 3s 9ng a9 9 @ o 4R
aﬁ%ﬁf@ﬁﬁ?ﬂ'ﬂq(domant period)m%"l
S AT GHE: 2-5 902 I el 2

e w1 S f e oX it o -
W(Temperature):-ﬁﬂ?aﬁ?ﬁ W die # S
T # gfg o 2

Fﬁﬁ?aﬁgm (Fineness of cement) :-

e fom afe W B S Wagl &Ml
(surface area) 3+ & 31ferh g 3k g e &
T &A% a1 e g 98 Eide e o WY
It & eifere witgar @ forar s

0 e ® C,S i UE 9@ 99T C,S ht WET &H

HE T HiHe I UgA aTer gra—

AT & 1 A 5 ST 8

I SIS # & H1 qH 9% ST 2 |

Tl IHA STATIS H A 9g S 2 |

28 fo1 &t wwed srg St 21

T (Shrinkage) 1 79 9§ ST 2 |

F\[ﬂﬂﬂﬁ'ﬁﬁ (Frost resistance)ﬁﬁfﬂﬁagwél
TGS 3T (Chemical attack) g+ &1 &l &4
2 I 2

FRAE Todl gt ST WA 2

s w0 A a HE gsd 2

gfe Hiie ® C, S St AT F@T f= W €4 C; S
Y AT KA T T sy a-

SAESH # & H A9 U S 21 (Rate of
hydration decrease)

I9lig SESE @ & 1 99 9E ST 21 (Rate of

heat evolution decrese)

T IHF TGS B 7 T S 2 |
Fi"g')?f:f (shrinkage) 1 A9 &< SAl 21 (shrinkage
decreases)

28 fem1 o wmed s o 2

YA ST e i Gl ag S 2

TR (Frost) SfeRIg &1 A 51 ST &1

gfg 8= & C; A i °En § war fE@E ar-
SIS I & 1 A §F S 8l

I SIS # & H JH1 9% ST 2 |

A I A (Total heat of hydration) T HIH
I S B

SIS I & 9 S 2

Hfe F1 A F¢ ST 2|

iz & = wwed &9 8 S R

g & Tethe T/ HiHhel 2 Wed H &l H
2 ST 21

Tfe o= & wU * geHaT g femr W oA
= d—

SCTEST 1 &L B 6 §F S 8

I STArEleH # & F1 91 9% ST 2

Fd I TARISH F TH TE aL

F Tl Ted F AT 5 S 2 |

TS h1el T & Sl 8

Building Material

47

YCT



itz a1 gfierur (Test of cement)

m  Hite @ welts gt (Field test of cement)-
1. 9T (Colour)

TR Giddvg W 1 T &0 Y8 (Greenish Grey)
BT =R |
2. AT THUT (Lump test)-
g | ford off 7R & o Suftyd TE 8F =Tl
3. Hie & wifas TUT(Physical Properties)-
i, W9 dE= & @A AR F g e d@, IvSl HegH
B =R |
ii. W @ Il & d9 H§ weer ¥ faeAe eva
BT =1fed |
g &t Ot O 9 W gl ¥ R fRdt u H
T T W G H T & qel § 98 T e

iil.

SSC JE 2017 & 2018
4. TUTST TRISTUT:-
iz F G G | W gl | ™ R (15-20 fiFe)
o g & &1 8 ¢ off wRada F& g =R
m e = TEEew uderr (Chemical test of
cement)

1. W™ W g (Loss on ignition Test)—
Y= & T W 395 9 H (OPC- 53 I & ford
49% TAT OPC- 33, 43 ¥ & o7 5% @) =fess &y
T & =R

2. AfTAT A9 udteror (Insoluble Residue test)-

CSPTCL JE-2024, DDA JE-2023

stfeciar e1afery & "1 OPC- 33 I° & fad 5%
OPC- 43, 53 15 & o 4% ¥ iferss 7 &t =fedr |
3. TiereR Uderut (Sulphur test)-
i § gowt F po AW 3.5% T M T g
Bl
4. (Magnesia)-
i # TfEr & ga we @b & @l I %
T 6% T 31fres & & =R
5. " aam (Cementation Index)-
Y=o &1 7 1.02 ¥ 0.66 % HeA g1 A1feT
6. L.S.F. (Lime saturations factors.) -
Ca0-0.7S0,
2.8Si0, +1.2A1,0, +0.65Fe,0,
® OPC-33,43 3 & fo@ LSF & 74 0.66-1.02 e
OPC-53 % fI3 LSF &1 9 0.80-1.02 8T 21
MP Sub. Engg. 2017
7. TETEAS Goeadh (Chemical Composition)-
TARAT (ALO;) T 3TRA RS (Fe,0;) & T
P STIA 0.66 T 7 T& ST AT
Wi @1 Hifaen 1'A|'ﬁ't'5‘5|'l1T(Physical Test of

Cement)-

LSF.=

ESE Pre 2023, UPPCL JE 2022, GPSC 2022,
MHWCD JE-2024, MH Solapur M.C. JE-2024

QAT TTeTuT (Fineness Test)

TNPSC AE CES-2024, SSC JE-2024,
JKSSB Draftsman-2024

3@ g0 e # geEar @ wdkar faime gad
&% % Ul § I fBAT S g

® unit-cm’/gm

o iz % geE e ) A Ry 2

(i) =t Taveraor TIRITT (Sieve analysis test)-
T By & @ 100 aW G F1 sfee de ¥
90() AT T 15 e T B & a1 e & W,
e S (Residue)ﬁ? 9 ¥ s T8 ?FW 1T~

SSC JE-2024
Type of Cement Percentage of
residue by weight
Ordinary Portland Cement 10
Low heat Cement 10
Rapid Hardening Cement 5
Portland Pozolana Cement 5
Super Sulphated Cement 5

o diuT & HUI H WS FHR: 75 p-150 p 7 B 21

(i) S W A UEEEAT I (Blains  Air
permeability test)—

SSC JE-2024, (SSC JE 2017 & 2018,

ESE 2000, DMRC JE 2018, SJVNL Field Engg.
SSC JE-2023 NHPC JE-2022, GPSC AE-2022)

39 fafyr 50 WO 896 % STER W U % HUil
I gewal (Fineness) T &hid 2, @ wlam fern
(Lea) R 7 (Nurse) SUHT G B d

O fafote wadt & (Specific Surface Area)

RSMSSB JE 2022, MHADA JE 2022, JSSC JE 2022,
Assam UTO-2023, Bihar DLRS-2023, CRIS JE-2023,
Odisha Lift Irrigation-2023

T IW HiH< & Gdl SFhe Sl SR Gael & Fed 2|

fafote wadt eewer
Hu= Sty
TR0 G etvs S 2250
3T FIT A< 3250
=T ST HiH 2250
e F3d o= 3250
TS TS G 3000
g Wi g 2250
gethe wfoRredt dia 4000
gESIifaes o 3500

(i) R =feifedt tier wfieror (Wagner Turbidity
meter Test)—
BHEL Supervisor Trainee-2024
79 faftr g/ 9@ &% (Surface area) % 3TMHR W
dii= % HUil H GeHT (Fineness) T1d Hid &1

o g faf¥ g9 (Sedimentation) T &R 2
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qHe—

difie & 7T ¥ 3qH TS I § R I 2
TEA G P G S B 2

k> q’&%"ﬂ (Consistency test)

78 e fqehle SR SN SR & eIl § i
21

YR Geve S & qEed (consistency) 25—
30% T B 7

SSC JE 2017 & 2018, DMRC JE 2017
G AT 9 1 a8 Sfae (IS 4631 clause 5.1)
ET 2 e 9t § fiee 9 s e Tea @
T &1 R
g &1 o qler So-gufteq, o9 gmed, e
e, o wleror ot 1 ¥ Ued g7 qhemn
21
AT 90%, TATIHM 27 +2°C
o St 9 i e e @ § e w fase
YR G wioR & GerEal § Y= T & uder
FH R e =), des | I T (from top) 33
¥ 35 mm 99 S€, g # 39 gfave qE sl §Ee
I IR0 FodT (Normal consistency) ed ¢ |
foehle SUHUT T FiET YiFAHR BT 2 |

UPPCL JE 2022, JSSC JE 2022, JSSCJE-2023
Kerla PSC poly. Lect-2023

Attachment Use

10 mm ¢ Plunger Consistency test

1 mm? Needle Initial Setting time

5 mm¢ annular colar | Final Setting time

Tl Sl A 0.78P
10
mm
T
I § e
Pt R
5o < ',.;_’?'__-aaa i
: =i (Acicasc Fin)
.
1) parmen 5 |50 | | |
i*lungor) 40
anl Mz T 4

TR - F;!'

TR SUET (Vicer's ApOnrares) T REAT (Mesdlss)

YRITeh ST shieT UHeIuT (Initial setting time

test)—
SSC JE 2022, JSSC JE 2022 MHWRD JE 2022

T8 e ANAE AN HIS 4031 Part-5 % IFIER
W 2

gm= &t IRfs SHE #e (LS.T.) Termr faswe
SR H T HA 2

Y= H1 IR SHE Fad [ # qg@ar 4 3«
T 7, FfEe &1 = (dia of needle) Imm &l 21

|t @ AT = 0.85P)|

Temperature 27°C £2°C

A" ST ShTeT (Final setting time)—

e § 1 & g0 & & THg ¥ e G &
TATRY AT (elastic state) ﬁqgaﬁamww, Siq
6 a8 di< T fved 98 & e § Tem T @
S Sifed ST e (1.S.T.) Heel 2 |

sifm S FA I FH & fow gaeR fAfsa @
SUANT f3har ST 2 fSTEehT =9 Smm @i |

T8 e @ IURT ER HOR ok WF g A
e I A 2

|t 1 =TT = 0.85P)|

P = 91901 |&EdT (Normal Consistency)

Note-
w G, TRYe U9 sifqy SME sa T e

IYHT g foham ST R
ISRO Scientist Engg.2024, SSC JE-2023, HSSC JE-2024

fraftorar TderuT (Soundness test)

(RRB JE 2019, CIIL MP 2020, GSSSB AAE-2023, UKPSC JE-
2023, DSSSB JE-2022, GPSC AE-2022, UPSC ESIC JE-2023)

(i) Le-chatelier (For free lime only)

(i) Auto clave (for free lime & magnesia)
BHEL Supervisor Trainee-2024, TNPSC AE-2023,
DDA JE-2023, JSSC JE-2023

o = gl g W= H IuRed T A, A HIRmE

T A I A 2
o5 mm AT (Thickness)

| 1ES mimi Fl
{/{l \_....z__—_-—_'—_—_—_,_'__:_:___'___ghi T
f ,5,#“‘ = E

1 —E::_—:____‘_ -4 *
Ml//_ __‘——_‘:_~—_7 3

!

| witat = e

£ [Res PIAr)

- S P

£l lt:_ —

L -
(i e

, i it =

(Cduap Fatg)

-y AT (T.echalccs Apparalus)

S

| WA =0.78P
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o ife Fi fdifemr # St ¥ 100 7w HEw A 2
o TuNW Udove WA= (OPC), UNIAMT URelvs
g (PPC), f= 3w @@= (LHC), g &
= (RHC) F TR (expansion) < A9 10 mm g
At A& B AT, SEfh  Ied TR
= ,(HAC) 3=9 Hothe M= (SSC) & o g
A 5 mm ¥ 3 T g1 AT
UP Jal Nigam JE 2016, UP awas vikash parishad-2022
® OPC HiHie & TR Auto clave T 0.8% T 31fers =&

BT =Ry

UPPCL AE 2021, KPSC AE 2021

TO.6 i

e

LI

L6 mm

—
o T iR g HiH= & gufied e (compresive
strength) T F B
o g qderur B qdemn g A @ R 719 70.6 mm
x 70.6 mm x 70.6 mm @il & fIESH cross section
area || 49.84/50 a1 9. & 21
o =g qlieror, gefied wmed St A3 g0 & 2

® I H nm:GH.SJx(%ﬁﬁ? T 9] &1 T 9R)

BIRENEEE RG] didie : a1 (1:3)
wfoast &t e 3

d9H (Temperature) 2742°C

3MEAT (Humidity) 90%

o R 350 fhetmm/adY/fme & & ¥ o 2

j— >, = 2543

L

254
152

Briquette apprutus
All Dimension in mm

! :

Y & a9 g fehe wliemor (Briquette Test)
g foa ST 2

yfaeel ST

e - dref (1:3)
SSC JE 2018

forhe gfaeel S g 6
27+2°C

dI9A (Temperature)

3T (Humidity) 90%
7@ e & gRomm dime # omHa |
(Flexural strength) &I E& gwrier 21

g & FTHA = 645 mm>

9t & HET (amount of water) = (§+2.5Jx (lﬂﬁr—{

9T S 1 T )

4 amed ol wefia & Load applyﬂﬂﬁ & 0.7
N/mm?/minute. 8141 fgu

OPC &t =AdH T ¥Hed (Minimum tensile
strength of OPC)—

3 faT A’ = 2 =g/l a1 20 /a2

7 &7 A’ = 2.5 =ge/fnfl a1 25 fretmmy/ a2

@ gl # B F U WA F w9 F, HAGA
T/ T TS F 8, e fafe e 0.73
¥ FH & 8 Ao

sferaet 1 4R 64 IH o 2

OPC ¥ 1 e 1o 3.15 a1 39 s B 21
di= @1 ot e off Jefomr wors g/ oA
ST 21

Weight of cement (in gm
Specific gravity = & (in gm)

Displaced volume of liquid (inml)

M-

for diffe § s sifeges & AmT S B @ 39
e 1 fafere e e B 2

Heat of hydration is done by Calorimeter.

fafirs g o Hiie o T et wefie wme

(N/mm?)
MP PGCL JE 2023 ESE Pre 2023
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