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Written Test :

Paper Mode of Examination Subject Number of 

Questions/Max. 

Marks 

Duration & 

Timing 

Paper-I 

Objective 

type 

Computer Based 

Examination 

(i) General Intelligence &

Reasoning

(ii) General Awareness

(iii) General Engineering

(CIVIL & Structural)

50/50 

50/50 

100/100 

2 Hours 

Paper-II 

Objective 

Type 

Computer Based 

Examination 

General Engineering 

(CIVIL & Structural) 

100/300 2 Hours 

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

answer in Paper-I & Paper-II. 

SSC JE Syllabus 

���� Indicative Syllabus: The standard of the questions in Engineering subjects will be approximately of the 

level of Diploma in Engineering (Civil/Mechanical) from a recognized Institute, Board or University recognized 

by All India Board of Technical Education. All the questions will be set in SI units. The details of the syllabus 

are given below. 

Paper-I (Prelims) 

���� General Intelligence & Reasoning: The Syllabus for General Intelligence would include questions of both 

verbal and non-verbal type. The test may include questions on analogies, similarities, differences, space 

visualization, problem solving, analysis, judgment, decision making, visual memory, discrimination, 

observation, relationship concepts, arithmetical reasoning, verbal and figure classification, arithmetical number 

series etc. The test will also include questions designed to test the candidate’s abilities to deal with abstract 

ideas and symbols and their relationships, arithmetical computations and other analytical functions. 

���� General Awareness: Questions will be aimed at testing the candidate’s general awareness of the environment 

around him/her and its application to society. Questions will also be designed to test knowledge of current 
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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-II (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, 2II 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 

Measurement Units Symbol 

Length 

Mass 

Force 

Time 

Electric current 

Temperature 

Luminous Intensity 

Meter 

Kilogram 

Newton 

Second 

Ampere 

Kelvin 

Candela 

m 

kg 

N 

S 

A 

K 

Cd 

Prefixes- 

Greek Prefixes 

Prefix symbol value 

 Deca 

 Hecto 

 Kilo 

 Mega 

 Giga 

 Tera 

 Peta 

 Exa 

 Zetta 

 Yotta 

da 

h 

K 

M 

G 

T 

P 

E 

Z 

Y 

10
1
 

10
2 

10
3 

10
6 

10
9 

10
12 

10
15 

10
18 

10
21 

10
24

 
  

Latin Prefixes 

Prefix symbol value 

 Deci 

 Centi 

 Milli 

 Micro 

 Nano 

 Pico 

 Femto 

 Atto 

 Zepto 

 Yocto 

d 

c 

m 

µ 

n 

p 

f 

a 

z 

y 

10
–1

 

10
–2 

10
–3 

10
–6 

10
–9 

10
–12 

10
–15 

10
–18 

10
–21 

10
–24

 

Units Conversion- 

Length 

1 m  = 3.281 ft  1 ft.  = 0.3048 m 

1 km  = 0.622 mile 1 mile  = 1.6093 km  

1 cm  = 0.394 inch 1 inch  = 2.54 cm 

1 mm  = 10
3
 micron 1 micron = 10

–6
 m 

 

Area 

1 m
2
  = 10.761 ft

2
  1 ft

2
  = 0.093 m

2 

1 km
2
  = 10

6
 m

2
 = 100 Ha 1 mile

2
  = 2.59 km

2
 

 = 247 acres   = 251 Ha= 640 acres  

1 Ha  = 10
4
 m

2
 = 2.47 acres 1 acre = 4840 sq. yards 

 

Volume  

1 m
3
  = 35.307 ft

3
  1 ft

3
  = 0.02832 m

3
    

TRIGONOMETRIC TABLE- 

θ    0° 30° 45° 60° 90° 

sinθ 0 1

2
 

1

2
 3

2
 

1 

cosθ 1 3

2
 

1

2
 

1

2
 

0 

tanθ 0 1

3
 

1 3  ∞ 

cotθ ∞ 3  1 1

3
 

0 

secθ 1 2

3
 

2  2 ∞ 

cosecθ ∞ 2 2  2

3
 

1 

 

Reciprocal 

Identities Pythagorean 
Half-Angle 

Formulas 

1
cosec

sin
θ =

θ
 

2 2sin cos 1θ + θ =
 

1 cos
sin

2 2

θ − θ  = ± 
 

 

1
sec

cos
θ =

θ
 

2 2sec 1 tanθ = + θ
 

1 cos
cos

2 2

θ + θ  = ± 
 

 

1
cot

tan
θ =

θ
 

2 2Cosec 1 cotθ = + θ
 

1 cos
tan

2 sin

θ − θ  = 
  θ

 

• 2 2sin cos 1θ + θ =      

• 
2 2sec 1 tanθ = + θ  

• 2 2cosec 1 cotθ = + θ   

Product to Sum Formulas- 

•  ( ) ( )1
sin x sin y cos x y cos x y

2
 = − − +   

•  ( ) ( )1
cos x cos y cos x y cos x y

2
 = − + +   

•  ( ) ( )1
sin x cos y sin x y sin x y

2
 = + + −   

•  ( ) ( )1
cos x sin y sin x y sin x y

2
 = + − −   
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Sum to Product Formulas- 

• 
x y x y

sin x sin y 2sin cos
2 2

+ −   + =    
   

• 
x y x y

sin x sin y 2sin cos
2 2

− +   − =    
   

• 
x y x y

cos x cos y 2cos cos
2 2

+ −   + =    
   

• 
x y x y

cos x cos y 2sin sin
2 2

+ −   − = −    
   

 

Angle Addition Formulas- 

• sin (x + y) = sin x cos y + cos x sin y

• sin (x – y) = sin x cos y – cos x sin y

• cos (x + y) = cos x cosy – sin x sin y

• cos (x – y) = cos x cos y + sin x sin y

tan x tan y
tan(x y)

1 tan x tan y

+
+ =

−

tan x tan y
tan(x y)

1 tan x tan y

−
− =

+

cot x cot y 1
cot(x y)

cot y cot x

−
+ =

+
,

cot x cot y 1
cot(x y)

cot y cot x

+
− =

−

Double Angle Formulas- 

sin 2 2sin cosθ = θ θ , 
2

2 tan
sin 2

1 tan

θ
θ =

+ θ
2 2

2

2

cos 2 cos sin

2cos 1

1 2sin

θ = θ − θ

= θ −

= − θ

, 
2

2

1 tan
cos 2

1 tan

− θ
θ =

+ θ

2

2 tan
tan 2

1 tan

θ
θ =

− θ
, 

2
cot 1

cot 2
2cot

θ −
θ =

θ

2 sin x cos y = sin (x + y) + sin (x – y) 

2 cos x sin y = sin (x + y) – sin (x – y) 

2 cos x cos y = cos (x + y) + cos (x – y) 

2 sin x sin y = cos (x – y) – cos (x – y) 

Law of Cosines- 

• a
2
 = b

2
 + c

2
 – 2bc cos x

• b
2
 = a

2
 + c

2
 – 2ac cos y

• c
2
 = a

2
 + b

2
 – 2ab cos z

• Sridharacharya formula-
2b b 4ac

x
2a

− ± −
=

• ( )2 2 2a b a b 2ab+ = + +

•
( )

( )

2 2 2

2

a b a b 2ab

a b 4ab

− = + −

= + −

• ( ) ( )2 2
a b a b a b− = + −

• ( ) ( )3 3 3a b a b 3ab a b+ = + + +

• ( ) ( )3 3 3a b a b 3ab a b− = − − −

•
( )( )

( ) ( )

3 3 2 2

2 2

a b a b a b ab

a b a b ab

− = + + −

= − + +

Arithmetic Progression Formulas- 

• n
th

 term of AP, nT a (n 1)d= + −

• Sum of 'n' terms of AP, [ ]n

n
S 2a (n 1)d

2
= + −

• If I
st
 and last terms are known then, ( )

n

n
S a

2
= + l

Geometric Progression Formulas- 

 a, ar, ar
2
, ar

3
, .............. 

n
th

 term, 
n 1

na a.n
−=

• Sum of n
th

 terms of G.P.-

(i) 
n

n

a.(r 1)
S

(r 1)

−
=

−
If r > 1 

(ii) 
n

n

a.(1 r )
S

(1 r)

−
=

−
If r < 1 

(iii) nS n.a= If r = 1 

• Sum of infinite term- 

 
a

S
1 r

∞ =
−

If   –1 < r < 1 

Name of the solid Figure Volume Lateral/Curved 

surface area 

Total surface area 

Cuboid lbh 

2lh + 2bh 

or 

2h(l + b) 

2lh + 2bh + 2lb 

or 

2(lh + bh + lb) 

Cube a
3
 4a

2

4a
2
 + 2a

2  
or   6a

2
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Right circular 

cylinder 

 

πr
2
h 2πrh 

2πrh + 2πr
2
 

or 

2πr (h + r) 

Right circular 

cone 

 

21
r h

3
π  πrl 

πrl + πr
2 
or  πr(l + r) 

Sphere 

 

34
r

3
π  4πr

2 

4πr
2 

Hemisphere 

 

32
r

3
π  2πr

2 

2πr
2
 + πr

2 
or 3πr

2 

 

Right square pyramid 

 

21
V s h

3
=  

Parabolic Cone 

 
2

d h
V

8

π
=  

Truncated Pyramid/Column Footing- 

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

2 21
V h(a b ab)

3
= + +  

Case-2 If A1 and A2 is the area of bottom and top  

        surface.  

 
1 2 1 2

1
V h A A A A

3
 = + +   

 Where, A1 = a × a = a
2
 

               A2 = b × b = b
2
  

 Frustum of Cone 

 

( )1 2 1 2

1
V h B B B B

3
= + +  

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

 2 2h
V b d bd

12

π
 = + +   

Case-2 If  B1 & B2 is top and bottom area of frustum.  

( )1 2 1 2

1
V h B B B B

3
= + +  

 Where, B1 = 
2

b
4

π
and 

2

2B d
4

π
=  

 

Triangle- 

 

 
1

A bh
2

= , 
abc

A rs
4R

= =

 A s(s a)(s b)(s c)= − − −  

 Semi-perimeter, 
a b c

s
2

+ +
= ,  

 Where,  a, b, c are the three sides of triangle 
  h = Height 

  R = Radius of circumscribed circle  

Equilateral Triangle- 
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2

23 a
A 0.433a

4

×
= = ,  

3
h a

2
= ×  

 Where,  

          a = Side of triangle, h = Height of triangle 

Isosceles Triangle- 

  

 2 2b
A 4a b

4
= −  

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

Square- 

  

(i) 2A a=   

(ii) Diagonal, d a 2 1.414a= =  

(iii) A = 1.2732 × Area of inscribed circle 

     = 0.6366 × Area of circumscribed circle 

(iv) Dia. of circle, circumscribed about square 

     = 1.414 × a
2
  

Area of Segment of Circle- 

  
Area of segment = Area of sector – Area of triangle.   
  

If θθθθ is in degrees then 

area of sector = 
2r

360

π θ
°

 

Area of segment, 

= 2 sin
r

360 2

πθ θ − ° 
 

If θθθθ is in radians 
then area of sector 

=   21
r

2
θ  

Area of segment, 

= ( )21
r sin

2
θ − θ  

 

Ellipse- 

   

 A (a.b) 0.7854(a.b)
4

π
= =  

 a = Major axis,  b = Minor axis 

 Perimeter = 
a b

3.1416
2

+ 
 
 

 

Parabola- 

 

 

2 2
A Base Height bh

3 3
= × =  

Parallelogram- 

 

 

A base × height = b h= ×  

Rhombus- 

 

 

1 2

1
A d d

2
= ×  

Where, d1, d2 are the two 
diagonals.  

Quadrilateral- 

 

 

1 2

1
A d(h h )

2
= +  

 Where, d = Diagonal 
A1, A2 are the offsets from 
the Diagonal 

Trapezium- 

 

 A = [ ]1
Sum of  both parallel arms Height

2
×  

      
1

A (a b).h
2

= +  

Spherical Sequent- 

 

(i) Volume (V) = 
2

h
(3R h)

3

π
−  

    = 
2 2h

(3C 4h )
24

π
+  

(ii) Spherical surface = 2πRh 

(iii) Total surface = Spherical surface +
2

C

4

π
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AMENDMENT NO. 5 – JULY, 2019 

TO 

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

No.  
Clause  Before Amendment  After Amendment 

1 5.1  Cement–  

Types of recommended cement: Note-   

According to amendment No. 5 July 2019 
Clause No.5.1 (b) and (c) Delete. 

(a)  33 grade ordinary Portland cement (OPC) 
conforming to IS 269 

(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 
(j) 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. 5.2.1 Pozzolanas -  Pozzolanic materials conforming 
to relevant Indian Standards may be used with the 
permission of the engineer-in-charge, provided 
uniform blending with cement is ensured.  

Pozzolanas -  Pozzolanic materials 
conforming to relevant Indian Standards may 
be used with the permission of the engineer-
in-charge.  

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

Fly ash (pulverized fuel ash) - Fly ash 
conforming to Grade 1 of IS 3812 may     
be used as part replacement of ordinary 
Portland cement.              

                                 

5. 5.2.1.2 Silica fume - Silica fume conforming to a standard 
approved  by the deciding authority may be used 
as part replacement of cement provided uniform 
blending with the cement is ensured.  

Silica fume - Silica fume conforming to a 

standard approved by the deciding authority 
may be used as part replacement of cement.  

6. 5.2.1.4 Metakaoline - Metakaoline having fineness 
between 700 to 900 m2/kg may be used as 
pozzolanic material in concrete.                              

 

Metakaoline - Metakaolin conforming to IS 
16354 may be used as part replacement of 
ordinary Portland cement,'                 

 

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

Ground granulated Blast Furnace Slag– 
Ground granulated blast furnace slag 
conforming to IS 16714 may be used as part 
replacement of ordinary Portland cement. 

  Newly added amendments 

8. 5.2.3 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. 5.2.3.3 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 

Period Before 

Striking 

Formwork 

(a)  Vertical formwork to 

columns,  walls, 

beams 

16–24 h 
RRB SSE 

Secundrabad-01-09-

2015 (Shift-I) 

(b)  Soffit formwork to slabs 

(Props  to be 

refixed immediately after 

removal of formwork) 

3 days 

(c)  Soffit formwork to beams 

(Props to be refixed 

immediately after 

removal of formwork) 

7 days 

(d)  Props to slabs  

(i) Spanning up to 4.5 m 7 days 
UPPCL JE 02-01-

2021(Shift-I) 
SSB HP-18-11-2018 

RRB SSE 

Secundrabad-01-09-

2015 (Shift-II) 

(ii) Spanning over 4.5 m 14 days 
LMRC AE-2017 

(Shift-I) 
(e)  Props to beams and arches  

(i) Spanning up to 6 m 14 days 
RRB SSE Online-01-

09-2015 (Shift-II) 
(ii) Spanning over 6 m 21 days 

 

 

Type of 
Formwork 

minimum 

Before 

Period 

 for 

concrete 

made 

using OPC 

For concrete 

Made Using 

Cement 

Other than 

OPC or 

Using 

Mineral 

Admixtures 

Like Fly 

Ash and 

slag 

i) Vertical 

formwork 

to               

columns, 

walls, 

beams 

16–24h 16–24 h 

ii) Soffit 

formwork 

to slabs           

(Props to 

be refixed       

immediate

ly after 

removal of 

formwork) 

3 days 7 days 

iii)  Soffit 

form work 

to beams 

(props to 

be refixed 

immediate

ly after 

removal of 

formwork) 

7 days 10 days 

iv) Props to 

slabs: 

1) Spanning 

up to 4.5 

m 

2) spanning 

over 4.5 m 

 

7 days 

14 days 

 

10 days 

14 days 
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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 
case of use of mineral admixtures like fly ash and 
slag, in lieu of the minimum period specified in       

col 3, the stripping of formwork may be done 
in accordance with the provisions of 11.3.1 
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 
vibrators complying with IS 2505, IS 2506, IS 
2514 and IS 4656. Over vibration and under 
vibration of concrete are harmful and should be 
avoided. Vibration of very wet mixes should also 
be avoided.                   

Concrete shall be compacted using 
mechanical vibrators complying with IS 2505, 
IS 2506 and IS 2514. 

AMENDMENT NO. 4 – MAY, 2013 
TO 

IS 456: 2000 PLAIN AND REINFORCE CONCRETE - CODE OF PRACTICE 
S. 
No. 

Clause  Before Amendment  After Amendment 

1. 5.3 
Aggregates 

Aggregates shall comply with the requirements of IS 
383. As far as possible preference shall be given to 
natural aggregates. 

Aggregates shall comply with the 
requirements of IS 383 

2. 5.3.4 Coarse and fine aggregate shall be batched 
separately. All-in-aggregate may be used only where 
specifically permitted by the engineer-in-charge. 

Coarse and fine aggregate shall be batched 
separately. 

3. 5.4 

 Water 
Water used for mixing and curing shall be clean and 
free from injurious amounts of oils, acids, alkalis, 
salts, sugar, organic materials or other substances that 
may be deleterious to concrete or steel. 

Water, natural or treated, used for mixing 
and curing shall be clean and free from 
injurious amounts of oils, acids, alkalis, 
salts, sugar, organic materials or other 
substances that may be deleterious to 
concrete or steel. 

4. 5.4.3  

Sea Water 
Mixing or curing of concrete with sea water is not 
recommended because of presence of harmful salts in 
sea water. Under unavoidable circumstances sea 
water may be used for mixing or curing in plain 
concrete with no embedded steel after having given 
due consideration to possible disadvantages and 
precautions including use of appropriate cement 
system. 

Sea water shall not be used for mixing or curing 
of concrete because of presence of harmful 
salts. Under unavoidable circumstances sea 
water may be used for mixing or curing in plain 
concrete with no embedded steel after having 
given due consideration to possible 
disadvantages and precautions including use of 
appropriate cement system. 

5. 5.5.5 

New Clause 
added 

 The amount of admixture added to a mix shall 
be recorded in the production record. Redosing 
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 –  

Grades of 

Concrete  

Group Grade 

designation 
Specified 

characteristic 

compressive strength 

of 150 mm cube at 28 

days in N/mm2 

UPSSSC JE 16-4-2022 

 

Ordinary 

concrete 

M 10 10 
M 15 15 

SSC JE-03-03-2017 

(Even.) 

M 20 20 

NBCC JE-2018 (Morn.) 

 

 

 

Standard 

Concrete 

M 25 25 

M 30 30 

M 35 35 

M 40 40 

M 45 45 

M 50 50 

M 55 55 

 

 

High strength 

Concrete 

M 60 60 

M 65 65 

M 70 70 

M 75 75 

M 80 80 

 

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, 

expressed in N/mm2 

(2) For concrete of compressive strength greater than 

M 55, design parameters given in the standard 

may not be applicable and the value may be 

obtained from specialized literature and 

experimenal results.  

 

Group Grade 

designation

Specified 

characteristic 

compressive 

strength of 150 

mm cube at 28 

days in N/mm2
 

UPSSSC JE 16-4-2022

 

Ordinary 

concrete 

M 10 10 
M 15 15 

Andman&Nicobar

APWD JE Civil  

27-7-2019

SSC JE-03-03-2017

(Even.)

M 20 20 

KPSC AE Civil 

26-2-2023

NBCC JE-2018

(Morn.)

 

 

 

Standard 

Concrete 

M 25 25 

Andman &

Nicobar

Plan.Asst. 6-3-

2023 (Shift-I)

M 30 30 

M 35 35 

M 40 

KPSC AE 

Civil 

26-2-2023

40 

 

M 45 45 

M 50 50 

M 55 55 

M 60 60 

 

 

High 

strength 

Concrete 

        M 65 65 

M 70 70 

M 75 75 

M 80 80 

M 85  85 

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 M55 is 

replaced with M60.  

7. 8.1  

General  

A durable concrete is one that performs satisfactorily 

in the working environment during its anticipated 

exposure conditions during service. The materials 

and mix proportions specified and used should be 

such as to maintain its integrity and, if applicable, to 

protect embedded metal from corrosion. 

A durable concrete is one that performs 

satisfactorily in the working environment 

during its anticipated exposure conditions 

during service life. The materials and mix 

proportions specified and used should be such 

as to maintain its integrity and, if applicable, to 

protect embedded metal from corrosion.  

8. NOTES to 
Table 5 
Minimum 
Cement 
Content, 

Cement content prescribed in this table is irrespective 
of the grades of cement and it is inclusive of 
additions mentioned in 5.2. The additions such as fly 
ash or ground granulated blast furnace slag may be 
taken into account in the concrete composition with 

Cement content prescribed in this table is 
irrespective of grades and types of cement 
and is inclusive of mineral admixtures 
mentioned in 5.2. The mineral admixtures 
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.  

 

9. 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

. 
8.2.5.4  

Alkali-

aggregate 

reaction  

b)  Use of low alkali ordinary Portland cement 

having total alkali content not more than 0.6 

percent (as Na2O 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 Na2O 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 Na2O 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 Na2O 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  
Assumed 
Standard 
Deviation  

 

NOTES -  
The above values correspond to the site control 
having proper storage of 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/mm2. 

 

 
NOTES -  

1. The above values correspond to the site 
control having proper storage of 
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 1N/mm2 

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  
Batching  

To avoid confusion and error in batching, 
consideration should be given to using the smallest 
practical number of different concrete mixes on any 
site or in any one plant. In batching concrete, the 
quantity of both cement and aggregate shall be 
determined by mass; admixture, if solid, by mass; 
liquid admixture may however be measured in 
volume or mass; water shall be weighed or measured 
by volume in a calibrated tank (see also IS 4925). 
Ready-mixed concrete supplied by ready-mixed 
concrete plant shall be preferred. For large and 
medium project sites the concrete shall be sourced 
from ready mixed concrete plants or from on site or 
off site batching and mixing plants (see IS 4926).  

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

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. 
For other types of more efficient mixers, 
manufacturers’ recommendations shall be followed; 
for hydrophobic cement it may be decided by the 
engineer-in-charge.  

As a guidance, the mixing time shall be at 
least 2min for conventional free fall (drum) 
batch type concrete mixers. For other types 
of more efficient mixers, manufacturers’ 
recommendations shall be followed.  

22 10.3.3  Dosages of retarders, plasticisers and 
superplasticisers shall be restricted to 0.5, 1.0 and 2.0 
percent respectively by weight of cementations’ 
materials and unless a higher value is agreed upon 
between the manufacturer and the constructor based 
on performance test.  

Dosages of retarders, plasticisers and 

superplasticisers shall be restricted to 0.5, 

1.0 and 2.0 percent respectively by mass of 

cementitious materials; however, the 

dosages of polycarboxylate based 

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  

General  
The formwork shall be designed and constructed so 

as to remain sufficiently rigid during placing and 

compaction of concrete, and shall be such as to 

prevent loss of slurry from the concrete. For further 

details regarding design, detailing, etc, reference may 

be made  to IS 14687. The tolerances on the shapes, 

lines and dimensions shown in the drawing shall be 

within the limits given below:  

a) Deviations from 
specified 
dimensions of 
cross-section of 
columns and 
beams  

+12 to – 6 mm 

b) Deviation from 
dimensions of 
footings  

 

 1) Dimensions 
in plan 

+50 to –12 mm 

 2)Eccentricity  0.01 times the widths of 

the footing in the 

direction of deviation 

but not more than 50mm  

 3) Thickness  ± 0.05 times the 
specified thickness  

 

(a) Deviation from 
specified 
dimensions of 
cross-section of 
columns and 
beams 

+10 to –5 
mm  

(b) Deviation from 
dimensions of 
footings  

 

 1) Dimensions in 
plan 

+50 to –10 
mm 

 2)   Eccentricity  0.02 times 
the width of 
the footing 
in the 
direction of 
deviation but 
not more 
than 50 mm  

 3)   Thickness  +50 to –10 
mm or     
±0.05 times 
the specified 
thickness, 
whichever is 
less  

In this amendment, The tolerances on 
shapes, lines and dimensions are revised.  

24 13.4  
Construction 
Joints and 
Cold Joints  

Joints are a common source of weakness and, 

therefore, it is desirable to avoid them. If this is not 

possible, their number shall be minimized. 

Concreting shall be carried out continuously up to 

construction joints, the position and arrangement of 

which shall be indicated by the designer. 

Construction joints should comply with IS 11817.  

Joints are a common source of weakness 
and, therefore, it is desirable to avoid them. 
If this is not possible, their number shall be 
minimized. Concreting shall be carried out 
continuously up to construction joints, the 
position and arrangement of which shall be 
indicated by the designer.  

25 Table 11  
Characteristic Compressive Strength 

Compliance Requirement 
(Clases 16.1 and 16.3) 

Specified 

Grade (1) 
Mean of the 

group of 4 

Non-overlapping 

consecutive test 

result in N/mm2  

(2) 

Individual test 

result in N/mm2  

(3) 

M15 ≥ fck + 0.825 × 

established 

standard 

deviation 

≥ fck – 3 N/mm2 

Characteristic Compressive 

Strength Compliance Requirement 
(Clases 16.1 and 16.3) 

Specified 

Grade (1) 
Mean of the 

group of 4 

Non-

overlapping 

consecutive 

test result in 

N/mm2  

(2) 

Individual 

test result in 

N/mm2  

(3) 

M15 ≥ fck + 0.825 

× established 

standard 

≥ fck – 3 

N/mm2 
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(rounded off to 

nearest 0.5 

N/mm2) 

or 

fck + 3 N/mm2, 

whichever is 

greater  
M20 

or 

above 

≥ fck + 0.825 × 

established 

standard 

deviation 

(rounded off to 

nearest 0.5 

N/mm2) 

or 

fck + 4 N/mm2, 

whichever is 

greater 

≥ fck – 4 N/mm2 

IES-2009 

 

 

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/mm2) 

or 

fck + 3 

N/mm2, 

whichever is 

greater  
M20 

or 

above 

≥ fck + 0.825 

× established 

standard 

deviation 

(rounded off 

to nearest 0.5 

N/mm2) 

or 

fck + 4 

N/mm2, 

whichever is 

greater 

≥ fck – 4 

N/mm2 

IES-2009 

 

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 m3 

(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 

samples shall be fck + 4N/mm2 

minimum.        

26 24.4.1  

Restrained 

Slab with 

Unequal 

Conditions at 

Adjacent 

Panels  

In some cases the support moments calculated from 

Table 26 for adjacent panels may differ significantly. 

The following procedure may be adopted to adjust 

them.  

a) Calculate the sum of moments at midspan and 

supports (neglecting signs).  

 

In some cases the support moments 

calculated from Table 26 for adjacent panels 

may differ significantly. The following 

procedure may be adopted to adjust them.  

a) Calculate the sum of the midspan 

moments and the average of the 

support moments (neglecting signs) 

for each panel.  

27 26.2.1  

Development 

Length of Bars - 

NOTES – Note 

3 added  

Only 2 Note items mentioned.  

 

3)  For plain cement concrete of M15grade 

with nominal reinforcement, the design 

bond stress may be taken as 1.0 N/mm2.  

28 26.2.1.1  

Design bond 

stress in limit 

state method 

for plain bars 

in tension 

shall be as 

below:  

For deformed bars conforming to IS 1786 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 deformed bars conforming to IS 1786 

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 
where cracking in the tensile zone is harmful either 
because they are exposed to the effects of the weather 
or continuously exposed to moisture or in contact soil 
or ground water, an upper limit of 0.2 mm is 
suggested for the maximum width of cracks. For 
particularly aggressive environment, such as the 
‘severe’ category in Table 3, the assessed surface 
width of cracks should not in general, exceed 0.1 
mm.  

 

preservation of reinforcing steel nor upon 
the durability of the structures. In members 
where cracking in the tensile zone is 
harmful either because they are exposed to 
the effects of the weather or continuously 
exposed to moisture or in contact soil or 
ground water, an upper limit of 0.2 mm is 
suggested for the maximum width of 
cracks. For particularly aggressive 
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  

Shear 

Reinforcemen

t for Sections 

Close to 

supports  

If shear reinforcement is required, the total area 
of this is given by:  

As = avb(
v
τ -2d

c
τ /aV)/0.87fy ≥0.4 avb/0.87fy  

If shear reinforcement is required, the 
total area of this is given by:  

ΣASV = avb(
v
τ -2d

c
τ /aV)/0.87fy ≥0.4 

avb/0.87fy  

31 B-2.1.1 Direct 

Tension  
For M50, Tensile stress – 5.2  

For M55, Tensile stress – 5.6  

 

For M50 and above, Tensile stress – 5.2  

32 Table 21  

 
Permissible stresses in concrete 

 
Grade of 

concrete 
Permissible stress in 

compression (N/mm2) 
Permissible 

Stress In 

(Average) for 

plain Bars in 

Tension 

 Bending 

σσσσcbc 
Direct σσσσcb ττττbd 

1 2 3 4 

M 10 3.0 2.5  

M 15 5.0 4.0 0.6 

M 20 7.0 5.0 0.8 

M 25 8.5 6.0 0.9 

M 30 10.0 8.0 1.0 

M 35 11.5 9.0 1.1 

M 40 13.0 10.0 1.2 

M 45 14.5 11.0 1.3 

M 50 16.0 12.0 1.4 

 

Note–  

(1). The values of permissible shear stress in concrete 
are given in Table 23.  

(2). The bond stress given in col 4 Shall be increased 

by 25 percent for bars in compression.           

Permissible stresses in 

concrete 
 

Grade 

of 

concrete 

Permissible 

stress in 

compression 

(N/mm2) 

Permissible 

Stress In 

(Average) for 

plain Bars in 

Tension 

 Bending 

σσσσcbc 
Direct 

σσσσcb 
ττττbd 

1 2 3 4 

M 10 3.0 2.5  

M 15 5.0 4.0 0.6 

M 20 7.0 5.0 0.8 

M 25 8.5 6.0 0.9 

M 30 10.0 8.0 1.0 

M 35 11.5 9.0 1.1 

M 40 13.0 10.0 1.2 

M 45 14.5 11.0 1.3 

M 50 16.0 12.0 1.4 

M 55 18.0 13.5 1.5 

M 60 20.0 15.0 1.6 

In this amendment, The change to the 

table is 

(a) Substituting the entries against M55  

(b) Insertion of a new row for M60  

33 ANNEX E 

(Clause 25.2) 

Effective 

Length Of 

Columns  

 

E-l : In the absence of more exact analysis, the 
effective length of columns in framed structures may 
be obtained from the ratio of effective length to 
unsupported length lef/l given in Fig. 26 when relative 
displacement of the ends of the column is prevented 
and in Fig. 26 when relative lateral displacement of 
the -ends is not prevented. In the latter case, it is 
recommended that the effective length ratio Ief /l may 
not be taken to be less than 1.2.  

 

E-l : In the absence of more exact analysis, 
the effective length of columns in framed 
structures may be obtained from the ratio 
of effective length to unsupported length 
lef/l given in Fig. 26 when relative 
displacement of the ends of the column is 
prevented and in Fig. 27 when relative 
lateral displacement of the -ends is not 
prevented. In the latter case, it is 
recommended that the effective length 
ratio Ief /l may not be taken to be less     
than 1.2.  
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01. Fceejleer helLej 
  (Building Stone) 

Fceejleer helLej (Building stone) 
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���� KeefvepeeW keâer GheueyOelee kesâ DeeOeej hej ÛešdševeeW keâe 
JeieeakeâjCe (Classification of rocks on the basis of 

availability of minerals)– 

1.  Monomineralic rock (ceesveesefcevejefuekeâ Ûešdševe) 
  SSC JE-2018, LMRC JE-2015, Haryana SSC JE 2018 

 Ùen Ûešdševe kesâJeue Skeâ ner Keefvepe mes efceuekeâj yevee neslee nw 
FmeefueS Ùen Skeâue Keefvepe Ûešdševe keânueelee nw~ 

 Goe.-Gypsum Rock (Gypsum mineral) Marble Rock 

(Calcite mineral) Quartzite Rock (Quartz mineral) 

2. Polymineralic rock (heeueerefcevejefuekeâ Ûešdševe) 
    Haryana SSC 2018, FCI-JE-2017  

     UPRVUNL-2013, CIL-JE-2018 

 Ùen Ûešdševe Skeâ mes DeefOekeâ Keefvepe mes efceuekeâj yevee neslee nw~ 
 Goe.- «esveeFš, Ûetvee helLej, yeuegDee helLej, yesmeeuš, Mesue, 

muesš Deeefo~ 
GEOLOGICAL CLASSIFICATION 
1. Igneous Rock (DeeivesÙe Ûešdševe) 

SSC JE 2023, SSC JE 2022, Odisha Lect. (civil) 2024  

 DeeivesÙe Ûešdševe keâes Primary/unstratified/Eruptive Ûešdševe 
Yeer keânles nQ, Fmes Mother Rock kesâ veece mes Yeer peevee peelee nw~ 

� Fmekeâe efvecee&Ce DelÙeefOekeâ oeye Je GÛÛe leehe hej cewicee (quartz, 

mica, feldspar) kesâ efheIeueves kesâ keâejCe neslee nw~  
� Ùen Ûešdševe Øeke=âefle ceW efJeÅeceeve kegâue Ûešdševe keâe 85³ Yeeie 

GheueyOe nw~ 
� Granite, Aplite, Quartz, Feldspar, Mica, Surpentine, 

Chlorite, Hornblende, Olivine, Plagioclase, rhyolite 

Deeefo DeeivesÙe Ûeóeve ceW heeÙes peeves Jeeues Keefvepe nQ~ 
  DSSB AE 2024, OSSC JE 2023,  

  Odisha Lect. 2024, CHB 2023 

���� cewicee kesâ "C[e nesves keâer efmLeefle kesâ DeeOeej hej DeeivesÙe 
Ûešdševe keâes efvecveefueefKele oes YeeieeW ceW yeebše peelee nw– 

(1) SkeämešÍefmeJe/Jeesuekewâefvekeâ Ûešdševe (Extrusive rock/Volcanic 

rock) 

(2) FvšÍefmeJe/huetšesefvekeâ Ûešdševe (Intrussive/Plutonic rock) 

(1) Skeämeš^efmeJe/Jeesuekewâefvekeâ Ûešdševe (Extrusive/ Volcanic 

Rock)  

 peye cewicee he=LJeer keâer melen kesâ Thej "C[e nesves kesâ yeeo DeeivesÙe 
Ûešdševe keâe efvecee&Ce keâjW lees Gmes Jeesuekewâefvekeâ Ûešdševe keânles nQ~ 

� Ùen Ûešdševe he=LJeer keâer melen hej ef›eâmšue kesâ ™he ceW lespeer mes 
"C[er DeJemLee keâes Øeehle keâjleer nw~ 

Goe.-  Basalt, Trap, Pumice, Tuff, Andesite, Rhyolite, 

Decite etc. 

(2) Fvš^efmeJe / huetšesefvekeâ Ûešdševe  (Plutonic/Intrusive 

rock)- 

 

 Ùeefo cewicee he=LJeer keâer melen kesâ veerÛes "C[e nesves kesâ yeeo DeeivesÙe 
Ûešdševe keâe efvecee&Ce keâjW lees Gmes huetšesefvekeâ Ûešdševe keânles nQ~ 

 Goe.- Granite, Gabbro, Diorite, Synite, Pegmatite, 

Peridotite etc. 

���� Deevleefjkeâ Ûešdševe keâe JeieeakeâjCe (Classification of 

Intrusive Rock)  
  ESIC JE 2019, Haryana SSC JE 2018 
(a) neFhesyewmeue Ûešdševe (Hypabyssal rock)- 
  KRIDL JE 2023  
 he=LJeer keâer melen mes Dehes#eeke=âle keâce ienjeF& ceW cewicee kesâ "C[e 

nesves mes yeves DeeivesÙe Ûešdševe keâes neFhesyewmeue Ûešdševe keânles nQ~  
 Goe:[esuesjeFš ([eÙeeyesme) Deeefo~ 
(b)  [erhe meeršs[ huetšesefvekeâ Ûešdševe-  
 Ùeefo cewicee he=LJeer kesâ melen mes DeefOekeâ ienjeF& ceW "C[e nesves kesâ 

yeeo DeeivesÙe Ûeóeve keâe efvecee&Ce keâjW lees Gmes huetšesefvekeâ Ûeóeve 
keânles nQ~ 

 GoenjCe- «esveeFš, meeÙeveeFš, iewyejes, hesicesšeFš, Deeefo~ 
veesš:- 
� DeeivesÙe Ûeóeve keâer mebjÛevee (Structure) "C[e nesves keâer oj hej 

efveYe&j keâjleer nw~ 
� efJemheâesš mes efvekeâueves Jeeues ueeJee ceW ueieYeie 45³ kewâefumeÙece 

Dee@keämeeF[ Deewj 35³ efmeefuekeâe keâer cee$ee nesleer nw~ 
 DeeivesÙe Ûešdševe keâe melener ie"ve 

S.N. Name of Rocks 

(ÛeóeveeW kesâ veece) 
Surface Texture 

(melener ie"ve) 
1. pJeeueecegKeer Ûešdševe  

(Volcanic Rock) 

Extremely Fine  

(DelÙeefOekeâ cenerve) 
2. neFheesyewmeue Ûešdševe 

 (Hypabyssal Rock) 

Fine grained  

(cenerve keâCe) kesâ ™he ceW  
3. efJeleueerÙe Ûešdševe 

 (Plutonic Rock) 

Coarse grained  

(ceesšs keâCe) kesâ ™he ceW  
2. DeJemeeoer Ûeóeve/efÉleerÙekeâ/ mleefjle/SkeäJesDeme 

Ûeóeve/peueerÙe/ mlejerke=âle Ûeóeve (Secondary/ 

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

 GPSC AE 2021, NWDA JE 2021 

 DeeivesÙe Ûeóeve kesâ efJeIešve kesâ yeeo efJeef#ehle keâCe heeveer kesâ meeLe 
veefoÙeeW mes nesles ngS mecegõeW ceW peekeâj DeJemeeefole nesves kesâ yeeo 
efpeme Ûeóeve keâe efvecee&Ce keâjles nQ, Gmes leueÚšer Ùee DeJemeeoer 
Ûeóeve (Sedimentary Rock) keânles nQ~ 

� Fmekeâe efvecee&Ce JeeÙegceC[ueerÙe ØeYeeJeeW kesâ keâejCe neslee nw~ 
� he=LJeer keâe leerve ÛeewLeeF& Yeeie ueieYeie DeJemeeoer Ûešdševe 

(Sedimentary Rock) mes efceuekeâj yevee nw~ 
� efpehmece, [esueessceeFš, cewivesmeeFš, kebâkeâj Deeefo keâe efvecee&Ce 

jemeeÙeefvekeâ peceeJe (Chemical deposition) mes neslee nw~ 
� yeuegDee helLej, «esJeue Deeefo keâe efvecee&Ce Ùeeefv$ekeâ peceeJe 

(Mechanically deposition) mes neslee nw~ 
 Goe.-Limestone, Sandstone, 

veesš– 
� Calcite, Magnasite, Dolomite, Limonite, Gypsum, 

Anhydrate Deeefo DeJeemeeoer Ûešdševe ceW heeÙes peeves Jeeues Keefvepe nQ~ 
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3. keâeÙeevleefjle Ûeóeve (Metamorphic rock) –  

JSSC JE 2022  

DSSSB JE 2022, MHWRD 2022 

DSSSB AE  2024, UK PSC 2023 

 Fme Øekeâej keâer ÛešdševeeW keâe efvecee&Ce, ØeeLeefcekeâ Je efÉleerÙekeâ 
(Primary and Secondary) ÛešdševeeW keâe peye GÛÛe leehe Je 
oeye kesâ keâejCe, Deheveer cetue ™he yeoue keâj DevÙe ™he ceW Dee 
peeleer nw lees neslee nw~ 

� ™heeblejCe keâer ef›eâÙee ceW ÛešdševeeW keâe jemeeÙeefvekeâ mebIešve (Chemical 

composition) veneR yeouelee peyeefkeâ Yeeweflekeâ mebjÛevee leLee Ûeóeve ceW 
GheefmLele Keefvepe, hetCe& ™he mes yeoue peeleer nw~ 

  ISRO URSC TA 2024 

Original 

Rock 
Classification of 

Rock 
Rock, after 

Metamorphic 
Granite, Syenite Igneous Rock 

(DeivesÙe Ûeóeve) 
Gneiss 

Sand Stone Sedimentary Rock 
(DeJemeeoer) 

Quartzite 

Basalt, Dolerite Igneous Rock Schist 

Lime stone, 

Marl, Dolomite 

Sedimentary Rock Marble 

Mudstone Sedimentary Rock 

 

Slate 

Shale Sedimentary Rock (Slate, Phyllite, 

Schist) 

Laterite Sedimentary Rock Schist 

ÛešdševeeW keâe jemeeÙeefvekeâ JeieeakeâjCe (Chemical 

classification of rock) 

(1) efmeefuekeâeceÙe ÛeóeveW (Siliceous rocks)- 

DDA JE 2023, UPPCL JE 2022 

 DSSSB JE 2022,UKPSC JE 2023 

 Fme Øekeâej keâer ÛešdševeeW ceW efmeefuekeâe (yeeuet) cetue Ieškeâ kesâ ™he ceW 
efJeÅeceeve jnlee nw~ efmeefuekeâe Skeâ Keefvepe neslee nw pees keäJeešd&pe, 
yeeuet Deewj efheäuebš (Flint) kesâ ™he ceW efceuelee nw~ 

 Goe.-«esveeFš, yesmeeuš, š^whe, veerpe, yeuegDee helLej, keäJeeš&dpeeFš, 
mehexvešeFve, meeFveeFš FlÙeeefo~ 

(2) ce=efòekeâeceÙe ÛeóeveW (Argillaceous rock)– 

Haryana SSC-JE-2018, SSC-JE-2018, DFCCIL-2018 

 Fme Øekeâej keâer Ûešdševe ceW ce=efòekeâe (Clay or Alumina) ØeOeeve 
Ieškeâ kesâ ™he ceW neslee nw~ 

� Ùes ÛešdševeW heÙee&hle meIeve Je keâ"esj leLee Yebiegj (Brittle) nesleer nw 
efkeâvleg Ùes DeeIeele Ùee PeškeâeW keâes menve veneR keâj heeleer nQ~ 

 Goe.- muesš, uewšjeFš, efMemš, (Schist) kesâDeesefueve 
(Kaoline), ce[ mšesve FlÙeeefo~ 

(3) ÛetveeceÙe ÛeóeveW (Calcareous rock)– 

(SSC JE 2008), RITES AM 2024, 

 Fme Øekeâej keâer Ûešdševe ceW cegKÙe Ieškeâ kesâ ™he ceW Ûetvee DeLee&led 
kewâefuMeÙece keâeyeexvesš (CaCO3) neslee nw~ 

 Goe.- Ûetvee helLej (Lime stone), kebâkeâj helLej, mebiecejcej 
(marble), [esueesceeFš (Dolomite) FlÙeeefo~ 

Yeeweflekeâ iegCe kesâ DeeOeej hej ÛešdševeeW keâe JeieeakeâjCe 
(Physical classification)  
(1) mleefjle Ûešdševe (Stratified Rock)– 

 efpeve ÛeóeveeW keâes GvnW hejleeW (Layer) ceW Deueie efkeâÙee pee mekesâ 
GvnW mleefjle Ûeóeves keânles nQ~  

� Fmekesâ Devleie&le meYeer Øekeâej keâer DeJemeeoer Ûešdševe Deewj kegâÚ 
keâeÙeevleefjle Ûešdševes Yeer Deeleer nQ~        DSSSB JE 2022 

 Goe.– [esueesceeFš, keäJeeš&dpeeFš, efpehmece, yeuegDee helLej, Ûetvee 
helLej, uewšjeFš, Mewue, ceeye&ue, muesš, veerpe Deeefo~ 

(2) Demleefjle Ûeóeve (Un-Stratified Rock)- 

(Airport Authority of India JE 2015) 

� efpeve ÛeóeveeW keâes GvnW hejleeW ceW Deueie ve efkeâÙee pee mekesâ, GvnW 
Demleefjle Ûeóeves (Un-Stratified Rock) keânles nQ~ 

� meYeer Øekeâej keâer DeeivesÙe ÛešdševeW (Igneous Rock) Fmeer kesâ 
Devleie&le Deeleer nQ~  

 Goe.-«esveeFš, yesmeeuš, š^she, meeÙeveeFš, mehexvšeFve Deeefo~ 
(3) iegÛÚsoej Ûeóeve (Foliated Rock)– 

          BSF SI 2023, PGCIL DT 2023 

 Jes keâeÙeevleefjle ÛeóeveW efpevekeâer hejleeW keâes Skeâ efveefMÛele efoMee ceW 
Deueie efkeâÙee pee mekesâ GvnW heâesefueSšs[ Ûeóeve keânles nQ~ 

� meYeer Øekeâej keâer keâeÙeevleefjle Ûeóeve (Metamorphic rock) Fmeer 
kesâ Devleie&le Deeleer nw~ 

 Goe.– muesš, efMe°, veerpe Deeefo~ 
veesš-ceeye&ue leLee keäJeeš&peeFš heâesefueSšs[ Ûeóeve veneR nw~ 
���� efmeefuekeâe keâer GheefmLele kesâ Devegmeej Dee@ivesÙe Ûeóeve keâe 

JeieeakeâjCe- 
JSSC JE 2023, DDA JE 2023 

Types of rocks % of silica Examples 
DecueerÙe Ûeóeve 
Acidic rock 

70 − 80% Granite,Rhyolite 

ceOÙece Ûeóeve 
Intermediate Rock 

60 – 70% Syenite, Andesite 

#eejerÙe Ûeóeve 
Basic Rock 

45 − 60% Gabbro, Dolerite 

Deuš^e yesefmekeâ Ûeóeve 
Ultra basic Rock 

30 – 45% Peridotite, Basalt 

���� efJeefYeVe Øekeâej kesâ Rock SJeb Gmekeâe GoenjCe–  
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 

���� efJeefYeVe Øekeâej kesâ Rock SJeb Gvekeâer õJeerÙe Ûeeuekeâlee–  
Type of Rock Hydraulic 

Conductivity(M/s) 

Sand stone 10
–10

 -10
–5

 

Lime stone 10
–10

 - 10
–7

 

Shale 10
–13

 - 10
–9

 

Crystalline rock 10
–13

 - 10
–10

 

• meyemes DeÛÚer efieóer kesâ efueS helLejes keâe Deekeâej 2mesceer. mes 5 
mesceer. efueÙee peelee nw~ 
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���� ØecegKe YeejleerÙe helLej SJeb Gvekeâe JeieeakeâjCe, cegKÙe iegCe, 
GheÙeesie Je Øeeefhle mLeeve 

1. «esveeFš (Granite)  

 Origins-  DeeivesÙe (Igneous), Demleefjle (Unstratified),  
efmeefuekeâeceÙe (Silicious) mes~ 

 iegCe SJeb mebIeškeâ (Properties & Composition)– 

� Fmekeâer mebjÛevee jJesoej (Crystalline) nesleer nw~ 
� Fmekeâe cegKÙe Ieškeâ Keefvepe kesâ ™he ceW keäJeešd&pe, hesâumeheej Je 

DeYeükeâ neslee nw~ 
� Fmekeâer keâ"esjlee efmeefuekeâe keâer cee$ee (60-80³) hej efveYe&j keâjlee 

nw leLee jbie (colours) hesâumeheej kesâ jbie hej efveYe&j keâjlee nw~ 
� Fmekeâe GheÙeesie DeewÅeesefiekeâ #es$eeW ceW efÛeveeF& kesâ efueÙes efkeâÙee peelee nw~ 
� Hesâumeheej keâer DeefOekeâlee mes Ùen MeerIeÇ ve<š nes peelee nw~ 
� Ùen Skeâ cetuÙeJeeve helLej nw~ 
� Fme hej hee@efueMe efkeâÙee peevee mebYeJe neslee nw~ 
� Fmekeâe efJeefMe<š ieg®lJe 2.60 mes 2.70 neslee nw~ 
 GheÙeesie (Use)– 

� hegue kesâ heeÙes (Pier) yevojieen, ieesefoÙeeW (Docks) Je Yeejer YeJeve 
keâeÙe& Sea walls, Light house ceW efkeâÙee peelee nw~  

� GÛÛe ßesCeer kesâ YeJeveeW keâer hesâefmebie Je jmeesF& keâer muewyeeW Deeefo ceW 
efkeâÙee peelee nw~ 

 Crushing Strength- 770 mes 1300 efkeâ«ee./mesceer2 

 Fire Resistance- keâce nesleer nw 
 Water absorption- ≤ 1% 

2. veerpe (Gneiss)- 

 Origins- ™heevleefjle (Metamorphic) mleefjle Ùee iegÛÚsoej  
(Stratified/Foliated) efmeefuekeâeceÙe mes~ 

 iegCe SJeb mebIeškeâ (Properties & Composition)- 

� Fmekeâe mebIešve «esveeFš helLej kesâ meceeve neslee nw keäÙeeWefkeâ Ùen 
«esveeFš helLej kesâ ™heeblejCe (Transformation) mes ner neslee nw~ 

� Fmekeâe GheÙeesie veeRJe SJeb kebâ›eâerš keâeÙeeX ceW efkeâÙee peelee nw 
� Fmekeâer meboueve meeceLe& 2000 mes 4000 efkeâ«ee/mesceer2 nesleer nw~ 
� Fmekeâer Deefive ØeeflejesOekeâlee «esveeFš kesâ meceeve nesleer nw~ 
� Fmekeâe efJeefMe<š ieg®lJe 2.6 mes 2.9 neslee nw~ 
3. š^whe leLee yesmeeuš (Trap and Basalt)-  

 Origins-DeeivesÙe (Igneous), Demleefjle (Unstratified), 

efmeefuekeâeceÙe (Silicious) mes~ 
 iegCe SJeb mebIeškeâ (Properties & Composition)– 

� FmeceWs efmeefuekeâe keâer ØeefleMelelee cee$ee 40 mes 60³ lekeâ nesleer nw~ 
� FmeceW hesâumehej, neve&yuew[, DeesieeFš leLee ueesns keâer ØeefleMele cee$ee 

DeefOekeâ nesleer nw efkeâvleg keäJeeš&dpe keâer cee$ee keâce nesleer nw~ 
� Fmekeâe GheÙeesie meÌ[keâ keâeÙe& kebâ›eâerš efceueeJee (concrete 

aggregate) Fmekeâe ueeue (Red) leLee heerues (Yellow) jbie keâe 
helLej mepeeJešer keâeÙeeX ceW efkeâÙee peelee nw SJeb jsueceeie& kesâ efueS 
efkeâÙee peelee nw~ 

� Fmekeâer meboueve meeceLÙe& 1500 mes 2000 efkeâ«ee/mesceer2 nesleer nw~ 
� Fmekeâe peue DeJeMees<eCe ceeve ≤ 6% neslee nw~  
� Fmekeâe efJeefMe<š ieg®lJe 2.8 mes 3.0 neslee nw~ 

4. keäJeeš&dpeeFš (Quartzite) 

Origins- ™heevleefjle (Metamorphic), mleefjle (Stratified), 

efmeefuekeâeceÙe (Siliceous) mes~ 

 iegCe SJeb mebIeškeâ (Properties & Composition)– 

� Ùen helLej efmeefuekeâeceÙe, yeuegDee helLej kesâ ™heeblejCe kesâ 
heâuemJe™he yevelee nw pees efkeâ yeuegDee helLej keâer Dehes#ee DeefOekeâ 
meIeve, meeceLÙe&Jeeve SJeb efškeâeT (durable) neslee nw~ 

� Fme Øekeâej keâer ÛeóeveeW keâe ceewmece ØeeflejesOeer iegCe DevÙe Øekeâej keâer 
ÛeóeveeW mes DeefOekeâ neslee nw~ 

� meÌ[keâ keâeÙeeX, mepeeJešer keâeÙeeX leLee Fmekesâ Deefleefjkeäle peneB 
dressing keâer DeeJeMÙekeâlee ve nes Fmekeâe ØeÙeesie efkeâÙee peelee nw~ 

� peue DeJeMees<eCe ceeve ≤ 3% neslee nw~ 
� Fmekeâe efJeefMe<š ieg®lJe 2.65 neslee nw~ 
5. meeÙeveeFš (Syenite)- 

Origins- DeeivesÙe (Igneous), Demleefjle (Unstratified), 

efmeefuekeâeceÙe (Silicious) mes~ 
 iegCe SJeb mebIeškeâ (Properties & Composition)– 

� Fmekeâe cegKÙe Ieškeâ hesâumeheej, neve& yueQ[ leLee ceeFkeâe neslee nw~ 
� Fmekeâe ØeÙeesie mepeeJešer keâeÙeeX ceW Je heâMe& leLee meerefÌ{ÙeeW ceW ØeÙeesie 

efkeâÙee peelee nw~ 
� Fmekeâer meboueve meeceLÙe& 800 mes 1500 efkeâ«ee/mesceer2 nesleer nw~ 
� Fmekeâer Deefive ØeeflejesOekeâlee «esveeFš mes DeefOekeâ nesleer nw~ 
6. muesš (Slate)- 

Origins-  keâeÙeevleefjle (Metamorphic), mleefjle 
(Stratified), ce=efòekeâeceÙe (Argillaceous) mes~ 

 iegCe SJeb mebIeškeâ (Properties & Composition)- 

� Ùen hebkeâ helLej (Mud stone) Ùee Mesue (Shale) kesâ ™heeblejCe 
hej yevelee nw~ 

� Fmekeâe cegKÙe Ieškeâ efmeefuekeâe Je Ûetves keâe keâeyeexvesš neslee nw~ 
� Fmekeâe mecheer[ve meeceLe& 720 mes 2100 kg/cm

2 
� Fmekeâe peue DeJeMees<eCe Deheves DeeÙeleve keâe ≤ 1³ mes neslee nw~ 
� Fmekeâe efJeefMe<š ieg®lJe 2.7 mes 2.8 neslee nw~  
� Ùes yengle keâce heeveer meesKeles nQ leLee Fvekeâer DeheIe<e&Ce #ecelee GÛÛe 

nesleer nw~ 
 GheÙeesie–heneÌ[er #es$eeW ceW ÚleeW kesâ efvecee&Ce Je meeruevejesOeer keâeÙeeX ceW 

efkeâÙee peelee nw~ 
7. yeuegDee helLej (Sandstone) 

Origins- leueÚšer (Sedimentary), mleefjle (Stratified), 

efmeefuekeâeceÙe (Siliceous) mes~ 
 iegCe SJeb mebIeškeâ (Properties & Composition)- 

� Fme Øekeâej kesâ helLej keâe ie"ve (Texture) ef›eâmšueerÙe oevesoej 
(Granular Crystalline) neslee nw~  

� FmeceW keäJeešd&pe cegKÙe Keefvepe Ieškeâ kesâ ¤he ceW neslee nw~ 
� yeuegDee helLej cenerve Je mLetue keâCeeW Jeeues nesles nQ hejvleg jvOeÇceÙe 

Yeer nesles nQ~ 
 GheÙeesie- YeJeve efvecee&Ce ceW, HeâMe& Je Úle kesâ efueÙes muewye yeveeves ceW 

Fmekeâe ØeÙeesie efkeâÙee peelee nw~ 
� Fmekeâer DeefivejesOeer #ecelee DeefOekeâ nesleer nw~ 
� meboueve meeceLÙe& - 650 kg/cm

2  
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� peue DeJeMees<eCe ceeve - 10%  
� efJeefMe<š ieg®lJe- 2.65 mes 2.95   

UKPSC AE 2023 

8. Ûetvee helLej (Lime stone)  

Origins-  leueÚšer (Sedimentary), mleefjle (Stratified) 

ÛetveeceÙe (Calcareous) mes~ 

 iegCe SJeb mebIeškeâ (Properties & Composition)- 

� Fmekeâe cegKÙe Ieškeâ Ûetves keâe keâeyeexvesš (CaCO3) nw~ 
� Ùen helLej efvecve ßesCeer keâer efÛeveeFÙeeW ceW, meercesCš kesâ Glheeove ceW 

ØeÙeesie efkeâÙee peelee nw~  
� Ùen leg<eej Deewj JeeleeJejCe mes ØeYeeefJele neslee nw~ 
� Fmekeâer meboueve meeceLÙe& 500-550 kg/cm

2 nesleer nw~ 
� peue DeJeMees<eCe ceeve 10% nesleer nw~ 
� Fmekeâe efJeefMe<š ieg®lJe 2.2 mes 2.6 neslee nw~ 
9. mebiecejcej (Marble)- 

Origins-  ™heebleefjle (Metamorphic),mleefjle (Stratified), 

ÛetveeceÙe (Calcareous) mes~ 

iegCe SJeb mebIeškeâ (Properties & Composition)- 

� Ùes Ûetvee helLej kesâ ™heevlejCe kesâ HeâuemJe™he yeveles nQ, Dele: Fvekeâe 
jemeeÙeefvekeâ mebie"ve Ûetvee helLej pewmee ner neslee nw~ 

� mebiecejcej Skeâ oevesoej, Ûecekeâoej, keâ"esj, megmebnle Je megvoj 
helLej neslee nw~ Fme hej megvoj hee@efueMe keâer pee mekeâleer nw FmeefueS 
Fmekeâes GÛÛe ßesCeer kesâ YeJeveeW, mepeeJešer (Ornamental) Je 
keâueelcekeâ keâeÙeeX ceW ner ØeÙeesie efkeâÙee peelee nw~ 

� Fmekeâer meboueve meeceLÙe& 720 kg/cm
2 nesleer nw~ 

� Fmekeâe efJeefMe<š ieg®lJe 2.73 neslee nw~ 
10. uesšjeFš (Laterite)- 

Origins- leueÚšer (Sedimentary), mleefjle (Stratified)  

ce=efòekeâeceÙe (Argillaceous) mes~ 
 iegCe SJeb mebIeškeâ (Properties & Composition)- 

� FmeceW cegKÙele: ueewn neF[̂esDee@keämeeF[, SuÙegefcevee Je cewieveerpe nesles nQ~ 
� Fmekeâe efJeefMe<š ieg®lJe 2.2 neslee nw~ 
� Fmekeâe GheÙeesie Rough stone masonry ceW neslee nw~ 
� Fmekeâes, GÛÛe SuÙegefcevee meerceWš kesâ Glheeove ceW Yeer ØeÙeesie efkeâÙee 

peelee nw~ 
� Fmekeâer meboueve meeceLÙe& 16 – 32 kg/cm

2 nesleer nw~ 

(Names and properties of minerals that makes up rocks) 

 Minerals Composition 
Specific 

Gravity 
Special Point Cleavage 

1. Calcite kewâefuMeÙece keâeyeexvesš 
(CaCO3) 

2.7 •Ùen Ûetvee helLej keâe cegKÙe Ieškeâ neslee nw~  

•veeKetve mes KegjÛee vener pee mekeâlee nw~  

DeÛÚe veneR  

2. [esueesceeFš 
(Dolomite) 

kewâefuMeÙece SJeb 
cewiveerefMeÙece keâeyeexvesš 

2.8 mes 2.9 •Ùen [esueesceeFš Ûeóeve keâe cegKÙe Ieškeâ neslee nw~  DeÛÚe  

3. hesâumeheej 
(Feldspar) 

SuÙegefceefveÙece efmeefuekesâš 2.5 mes 2.6 •Ùen ceewmece mes MeerIeÇ ØeYeeefJele neslee nw~  

•Fmekeâer jÛevee ef›eâmšueerÙe nesleer nw~  

DeÛÚe  

4. DeYeükeâ Ùee ceeFkeâe 
 

heesšwefMeÙece SuegefceefveÙece 
efmeefuekesâš 

2.7 mes 3.0 •Fmes veeKetve mes KegjÛee pee mekeâlee nw~  

•Ùen ef›eâmšueerÙe neslee nw~  

•Ùen Keefvepe helLej keâes Ûecekeâ oslee nw~  

DeÛÚe  

5 keäJeeš&pe (Quartz)  

 
efmeefuekeâeve Dee@keämeeF[ 2.6 - 2.64 •Ùen ef›eâmšueerÙe ™he ceW neslee nw~  

•keäJeeš&pe keâer GheefmLeefle mes helLej keâ"esj leLee efškeâeT 
neslee nw~ 

DeÛÚe veneR  

6. Scheâeryeesue 
(Amphibole) 

meesef[Ùece kewâefuMeÙece Je 
ceweqiveMeÙece kesâ peefšue 

efmeefuekesâš 

2.9 mes 3.5 •Fmekeâer jÛevee ef›eâmšueerÙe neslee nw~  

•m›etâ mes Fmes KegjÛee pee mekeâlee nw~  

DeÛÚe  

7 efpehmece 
(Gypsum) 

neF[^sšsš kewâefuMeÙece 
meuhesâš  

(CaSO4. 2H2O 

2.3–2.4 •Fmekeâe jbie (jbienerve) mehesâo neslee nw~ 

•Fmekeâe ØeÙeesie meercesvš keâe ØeejefcYekeâ peceeJekeâeue yeÌ{eves 
kesâ efueS GheÙeesie efkeâÙee peelee nw~ 

Skeâ lejheâ DeÛÚe neslee 
nw 

8 cewivesšeFš 
(Magnetite) 

hesâjme Deewj hesâefjkeâ 
Dee@keämeeF[  
(Fe3O4) 

 

4.4-5.2 •Ùen Hcl ceW Oeerjs-Oeerjs IegueveMeerue neslee nw~ 

•Øeeke=âeflekeâ ueesnW kesâ DeekeämeeF[ mes efveefce&le metKes 
cewivesšeF[ keâe GheÙeesie {ueeF& ceW efkeâÙee peelee nw~ 

Demhe<š 

9 heeFjeFš (Pyrite) DeeÙejve [eF&meuheâeF[  
(FeS2) 

4.9-5.2 •ceewmece kesâ mebheke&â ceW Deeves hej Deemeeveer mes Deekeämeer[eFpe 
nes peelee nw~ 

Demhe° 

10 šeukeâ 
Talc 

kewâefumeÙece keâeyeexvesš 

(CaCO3) 

2.7–2.8 •Fmekeâe GheÙeesie efJeÅegle efmJeÛeyees[& SJe heâecee&mÙetefškeâume 
kesâ efueS efkeâÙee peelee nw~ 
 

Splite in to thin 
brittle plates 
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 cenlJehetCe& MeyoeJeueer (Important terms) 

          SSC JE 2019, UK PSC AE 2021, UPPSC AE 2023 

� Florescence- 

 efkeâmeer Keefvepe (Mineral) keâe Jen iegCe neslee nw efpemekesâ keâejCe peye 
Fme hej keâesF& ØekeâeMe (light), hejeyeQieveer ØekeâeMe heÌ[lee nw lees Ùen 
Keefvepe mJeÙeb kesâ jbie mes kegâÚ Deueie jbie ceW efoKeeF& oslee nw~ 

� keäueerJespe (Cleavage)-  

 efkeâmeer Ûehešer meceleue ceW Keefvepe heoeLeeX keâe KeefC[le (Split) 
neskeâj štšvee keäueerJespe keânueelee nw~  

     Rajasthan PSC 2018 

� uemšj (Lustre)-             
 ØekeâeMe keâer GheefmLeefle ceW Ûeóeve ceW KeefvepeeW keâe Ûecekeâvee, uemšj 

keânueelee nw~ 
 uemšj efvecve hej efveYe&j keâjlee nw-  
 (i) Refractive index of mineral  

 (ii) Absorption of mineral  

 (iii) Nature of reflecting surface.  

� mš^erkeâ (Streak)-  
 heeG[j ™he ceW, Keefvepe kesâ jbie keâes streak keânles nQ~ 

efJeefYeVe Øekeâej kesâ helLej SJeb Gvekeâe GheÙeesie 
Types of stone Use (GheÙeesie) 
Soft stone  

Ex-Marble, Sand, Stone 

Ornamental work and 

carving work  

Light weight stone Arch Masonry 

Heavy weight stone 

Ex : Quartzite 

Retaining wall, harbour 

work, dam 

Hard stone 

Ex. Basalt, Trap 

Rubble Masonry/ 

foundation work 

Granite Seawall/Abutment and 

Pier 

Slate D.P.C. and roofing 

material 

Gneiss stone Paving work 

Chalk Manufacture of cement  
Gneiss and laterite Rough stone work 

  Basalt and Trap Quartzite 

 Granite, lime stone 

Road metal and Ballast 

Lime stone, Marble sand 

stone 

  Flooring work/ 

  Manufacturing of cement 

Granite, Marble, Sand 

Stone 

Facing work 

Kankar   Manufacturing of 

 Hydraulic lime. 

Quarrying of stone 

���� GlKeveve mes mecyeefvOele GhekeâjCe (Tools for quarrying 

of stone)- 

1. Wedge 2. Drill 3. Jumper 

4. Pin 5. Dipper 6. Crow bar 

7. Hammer 8. chisel pointed 9. wedge 

10. Ratchet boring machine 11.Priming needle 

12. Claying Iron  

���� GlKeveve mes mecyeefvOele GhekeâjCe leLee Gvekeâe ØeÙeesie 
Deewpeej (Instrument) GheÙeesie (Use) 

 
ieoeuee (Jumper) 

HPSSSB JE 2016 

helLejeW kesâ GlKeveve ceW 

 
ef[hej (Dipper) 

efÚõ keâes ienje keâjves kesâ efueS  

 
KegjÛeveer(Scrapping spoon) 

efÚõ keâes meeheâ keâjves kesâ efueS  

 
heäÙetpe megF& (Priming needle) 

heäÙetpe kesâ efueS peien yeveeves ceW  

"eskeâveer (Tamping rod) 

 

efJemheâesškeâ keâes keâechewkeäš 
keâjves kesâ efueS  

 

veesš-heäÙetpe megF& leLee "eskeâveer je@[ oesveeW keâes Deueewn Oeeleg mes yeveeles nQ~ 
���� helLej kesâ GlKeveve keâer efJeefOeÙeeB (Methods of Quarrying 

stone)- 
UPSSSC JE 2021, KPSC AE, 2018, PSTCL AE 2021, 

ITBP OVERSEER 2023,  

efJeefOe  GheÙeesie  
nmle KegoeF& 
(Digging) 

efJeefOe 

Fme efJeefOe Éeje meeceevÙele: cegueeÙece helLej keâer 
KegoeF& keâjles nQ~ 
pewmes- mejhesvešeFve, efpehmece, kebâkeâÌ[, yeesu[j, 
uewšjeFš Deeefo~ 

leeheerÙe efJeefOe 
(Heating ) 

Fme efJeefOe keâe GheÙeesie Gve ÛeóeveeW kesâ efueS keâjles 
nQ efpevekesâ Devoj leehe menves keâer #ecelee yengle keâce 
nesleer nw~ 
pewmes- «esveeFš, veerpe Deeefo~] 

heâvveer Ùee heÛÛeÌ[ 
(Wedging) 

efJeefOe 

Fme efJeefOe keâe GheÙeesie meeceevÙele: mleefjle Je 
cetuÙeJeeve Ûeóeve kesâ KegoeF& kesâ efueS keâjles nQ~ 
pewmes- ceeye&ue, muesš, yeuegDee helLej, Ûetvee 
helLej, uewšjeFš Deeefo~ 

veefuekeâe efJeefOe 
(Channeling) 

Fme efJeefOe Éeje yueekeâ kesâ ™he ceW yeÌ[s meeFpe kesâ 
helLej  Øeehle keâjles nQ~ 
� Fme efJeefOe Éeje Øeehle helLej keâe GheÙeesie yeebOe, 
ØeefleOeejkeâ oerJeej (Retaining wall) FlÙeeefo ceW 
keâjles nQ~ 

efJemheâesšve 
(Blasting) 

efJeefOe 

Fme efJeefOe Éeje meeceevÙele: keâ"esj ÛeóeveeW keâer 
KegoeF& keâjles nQ~ 
� cenbies Ûeóeve keâer KegoeF& efJemheâesšve Éeje veneR 
keâjles nQ~ 

� ØecegKe efJemheâesškeâ heoeLe& SJeb Gvekeâe GheÙeesie- 
 APSC JE 2018  

Name of 
Explosive 

Chemical composition 

Blasting 
Gelatin 

Nitroglycerin (93%) + Gun cotton 
(7%)  
Use- In deep well, under ground 
work, in wet condition   
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Gun-Cotton 
(most 
powerful) 

Cotton with the solution of (HNO3 

+ H2SO4) 
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.  

 • Length dia - 25 mm 

 • Diameter - 6 mm 

� ueIegòece DeJejesOe jsKee (Line of least resistance)- 

 efÚõ kesâ Ûeejes lejheâ Jen vÙetvelece otjer pees OegSb keâes efvekeâueves ceW 
keâce-mes-keâce DeJejesOe GlheVe keâjW, Gme vÙetvelece otjer keâes ueIeglece 
DeJejesOe jsKee keânles nQ~ 

( )
2

61

 
= kg   
  ueIeglece DeJejesOe jsKee mesceer.

efJemheâesškeâ keâe r cee$ee  

( )
2

0.008

 
= gm   
  ueIeglece DeJejesOe jsKee ceer.

efJemheâesškeâ keâe r cee$ee  

          PGCIL DT 2023, MPPGCL JE 2024 

Dressing of stone 

���� helLej keâer ieÌ{eF& mes mecyeefvOele Deewpeej (Tools for 

dressing of stone)- 
 (DMRC JE 2018) 

(a)Mash hammer (b)Bush hammer (c)Pitching 
chisel 

(d) face hammer (e)Buster hammer (f)Tooth chisel, 

(g)Mason's 
hammer 

(h)Hand set chisel (i)Soft stone 
chisel 

(j)Mallet (k)Point (chipping) 
chisel 

(l)Plain chisel 
 

���� Dressed stone surface- 

 

helLejeW mes mecyeefvOele kegâÚ lekeâveerkeâer leLÙe- 
Keoeve 

(Quarry) 

Jen mLeeve peneB mes helLej Øeehle efkeâÙee peelee nw~ 

GlKeveve 
(Quarrying) 

Ùen Øeeke=âeflekeâ Ûešdševe mes helLejeW keâes yeenj 
efvekeâeueves keâer Øeef›eâÙee nesleer nw~ 

Keoeve jme 
(Quarry sap) 

Ùen GlKeveve kesâ heMÛeeled Øeehle helLejeW ceW heeÙeer 
peeves Jeeueer veceer (moister) nesleer nw~ 

mebMees<eCe 
(Seasoning) 

Ùen GlKeveve kesâ yeeo helLejeW ceW GheefmLele veceer 
DeLee&led Keoeve jme keâes efvekeâeueves keâer ef›eâÙee nesleer nw~ 
• meeceevÙele: 6-12 cenerves lekeâ mebMees<eCe keâjles nQ~ 

ieÌ{eF& 
(Dressing) 

helLejeW keâes DeewpeejeW keâer meneÙelee mes Skeâ efveefMÛele 
Deeke=âefle osves keâer Øeef›eâÙee keâes ieÌ{eF& keânles nQ~ 
• ieÌ{eF& meowJe GlKeveve kesâ legjvle yeeo Deewj 
mebMees<eCe mes hetJe& efkeâÙee peelee nw~ 

meboueve 
(Crushing) 

 helLejeW kesâ yeÌ[s šgkeâÌ[eW keâes Úesšs-Úesšs šgkeâÌ[eW ceW 
leesÌ[ves keâer Øeef›eâÙee meboueve keânueeleer nw~ 
meboueve kesâ Øekeâej  
1. pee@ mebouekeâ (Jaw crusher) 
2. yesueve mebouekeâ (Rolling crusher) 
3. nLeewÌ[e mebouekeâ (Hammer crusher) 
4. yee@ue mebouekeâ (Ball crusher) 

m›eâerefvebie 
(Screening) 

Ùen helLej kesâ šgkeâÌ[eW keâes Deueie keâjves keâer efJeefOe 
nesleer nw~ 

���� helLejeW keâe meboueve leLee mebouekeâ (Crushing of Stones 

and crusher) 

 ØeeLeefcekeâ meboueve ceW, KeoeveeW mes helLej efvekeâeuekeâj ceesšs-ceesšs 
šgkeâ[eW ceW leesÌ[e peelee nw~ Fvekesâ efueS peyeÌ[e mebouekeâ (Jaw 

Crusher), mebIeó mebouekeâ (Impact Crusher) heefjYeüceer 
mebouekeâ (Gyratory Crusher), Ieve Ûekeäkeâer (Hammer mill) 
keâe ØeÙeesie efkeâÙee peelee nw~  

 efÉleerÙekeâ meboueve ceW, yesueve mebouekeâ (Roll Crusher), Mebkegâ 
mebouekeâ (Cone Crusher), Ieve Ûekeäkeâer (Hammer Mill), keâe 
ØeÙeesie efkeâÙee peelee nw~ 

 le=leerÙekeâ meboueve ceW, iegefuekeâe Ûekeäkeâer (Ball Mill), yesueve 
Ûekeäkeâer (Roll Mill) Je ÚÌ[ Ûekeäkeâer (Rod Mill) keâe ØeÙeesie 
keâjles nw~ 

veesš– 
 HAMMER MILL (Ieve Ûekeäkeâer) Skeâ Ssmee mebouekeâ nw 

efpemekeâe Fmlesceeue, ØeeLeefcekeâ Ùee efÉleerÙekeâ mebouekeâ, oesveeW kesâ ™he 
ceW efkeâÙee peelee nw~ 

helLejeW hej efkeâS peeves Jeeues efJeefYeVe Øekeâej kesâ hejer#eCe  
1. peue DeJeMees<eCe hejer#eCe (Water absorption test) 

(IS-1124-1974) 

 GösMÙe (Purpose)- peueebMe %eele keâjves kesâ efueS  
 efJeMes<e efyevog (Special Point)– 

           UK PSC JE 2023, TNPSC AE 2023, 

  Assam JE 2023,  

� DeÛÚs Fceejleer helLej kesâ efueS, helLej keâer peue DeJeMees<eCe #ecelee 
Gmekesâ Meg<keâ Yeej (Dry weight) kesâ 5% mes DeefOekeâ veneR nesvee 
ÛeeefnS~ 

� Ùeefo helLej 10³ mes DeefOekeâ heeveer meesKelee nw lees Ùen DemJeerkeâej 
keâj efoÙee peelee nw~ 
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� Ùeefo helLej keâer peue DeJeMees<eCe #ecelee 2.4 mes keâce nw lees Fmes 
YeJeveeW kesâ efueS DeveGheÙeesieer mece#ee peelee nw~  

� helLej keâer 24 Iebšs ceW peue DeJeMees<eCe keâe ceeve 
NHPC JE 2022, RSMSSB JE 2022, 

MPNHM Sub. Engg. 2023, Panvel Munipol corp. JE 2023,  

Types of rocks Water absorption %≯ 

Granite, Gneiss, Slate 1 

Quartzite 3 

Trap 6 

Shale, Sand stone, Lime 
stone 

10 

2. efJeefMe° ieg®lJe (Specific gravity)hejer#eCe (IS : 1124-1974) 

 GösMÙe (Purpose)- 
 yeeBOe, ØeefleOeejkeâ oerJeej (Retaining wall) FlÙeeefo Yeejer mebÛeveeDeeW 

ceW ØeÙegkeäle helLejeW keâe FkeâeF& Yeej (unit weight) %eele keâjves kesâ efueS 
 efJeMes<e efyevog (Special Point)– 

  SSC JE 2004, UKPSC JE 2023, 

  CHB Asst. Architect 2023,  

� meeceevÙele: helLej keâe efJeefMe° ieg®lJe 2.6−2.9 lekeâ nesleer nw~ 
� efJeefMe° ieg®lJe meeceevÙele: 27

0
C–29

0
C hej %eele efkeâÙee peelee nw 

3. DeheIe<e&Ce hejer#eCe (Abration test)–  
 Apparatus-  [esjer šsefmšbie ceMeerve 
 GösMÙe (Purpose)–  
 efIemeve ØeeflejesOe leLee keâ"esjlee %eele keâjves kesâ efueS efkeâÙee peelee nw~ 

(to know fraction resistance and hardness) 

 = 20 -
3

ØeefleoMe & keâ s Yeej cesW keâcee r   
keâ"esjlee iegCeebkeâ  

                                         MH Latur MNC JE 2024 

 efJeMes<e efyevog (Special Point)– 

� cegueeÙece helLej (soft stone) kesâ efueS DeheIe<e&Ce ceeve 0-14 
DeLee&led meÌ[keâ efiešdšer kesâ efueS DevegheÙegkeäle 

� ceOÙece keâ"esj helLej (Medium hard stone) kesâ efueS 
DeheIe<e&Ce ceeve 14-17 

� GÛÛe keâ"esj helLej (Hard stone) kesâ efueS DeheIe<e&Ce ceeve 17 
mes DeefOekeâ neslee nw~ 

� meÌ[keâ keâeÙe& kesâ efueS keâ"esjlee iegCeebkeâ keâe ceeve 11 mes DeefOekeâ 
veneR nesvee ÛeeefnS~ 

4. meceeIeele hejer#eCe (Impact test)-  
 Apparatus-hespe meceeIeele ceMeerve 
 Sample- 25 mmφ leLee 25 mm TBÛeeF& keâe efmeuesC[jvegcee 

ØeefleoMe&~  
 GösMÙe (Purpose):- 
 ÛeerceÌ[heve (toughness) %eele keâjves kesâ efueS efkeâÙee peelee nw~ 
                             Bihar DLRS 2023 

Toughness Index Toughness 

<13 low 

13-19 medium 

>19 High 

5. meboueve meeceLÙe& hejer#eCe (Crushing strength test) –

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

 Apparatus- mecheer[ve hejer#eCe ceMeerve 
 Purpose-mecheer[ve meeceLÙe& %eele keâjves kesâ efueS 

 Special Point- 

� 50 ² 50 ² 50 efceueer ceeršj meeFpe kesâ 3 Ieve ceehe uesles nQ~ 
� Yeej keâer oj-140 efkeâuees «eece/mesceer.2/efceveš keâer oj mes ueieeles nw~ 
� Skeâ DeÛÚs Fceejleer helLej keâer mevoueve meeceLÙe& (crushing 

strength) 1000 Kg/cm
2
 Ùee 100 N/mm

2 Ùee 100 MPa 
mes keâce veneR nesvee ÛeeefnS~       MHWCD JE 2024 

���� kegâÚ cenlJehetCe& helLej SJeb Gvekeâe meboueve meeceLÙe&- 
  TNPSC AE 2019,JSSCJE 2023, 

helLej kesâ Øekeâej meboueve meeceLÙe& kg/cm
2  

yesmeeuš Je š^whe 1530 mes 1890 

«esveeFš  790 mes 1300 

muesš 770 mes 2100 
mebiecejcej 720 
yeuegDee helLej 650 

Ûetvee helLej 550 
uesšsjeFš  18-30 

6. meefvveIe<e&Ce hejer#eCe (Attrition test)- 

SSC JE 2018 
 Apparatus- [esJesue šsefmšbie ceMeerve 
 Purpose-helLej keâer keâ"esjlee, Ûeerce[heve leLee efIemeve ØeeflejesOe 

keâer oj %eele keâjves ceW 
� Ùen hejer#eCe meÌ[keâ keâer efieóer kesâ efueÙes efkeâÙee peelee nw~ 
          JSSC JDLCCE JE 2023, NBCC JE 2023  

Ie<e&Ce iegCeebkeâ helLej iegCeJeòee 
2% high 

3% medium 

5% low 

7 efÛejmLeeÙeer Ùee efškeâeTheve hejer#eCe (Durability test) 

BIS : 1126-1974 

a. efmceLe hejer#eCe (Smith test)–            

           BSF SI 2023 

 Purpose- 
 effmceLe hejer#eCe helLej keâe Muddy substance Deewj soluble 

minerals keâer cee$ee %eele keâjves kesâ efueS 
 Special Point- 

 Ùen hejer#eCe helLej hej GheefmLele muddy matter (soluble 

minerals) Deewj efškeâeTheve %eele keâjves kesâ efueS efkeâÙee peelee nw 
b. Decue hejer#eCe (Acid test)–  

            UPSC ESICJE 2023 

 Purpose- 
 Ùen hejer#eCe helLej keâer DecueerÙe iewmees SJeb JeeÙegceC[ueerÙe OegbDees keâe 

keâgheÇYeeJe peeveves keâs efueS efkeâÙee peelee nw~ 
 Special Point- 

 Fme hejer#eCe Éeje helLej ces keâwefuMeÙece meuheâsš keâer GheefmLeefle keâs 
yeejs ces peevekeâejer Øeehle keâjles nw~ 

c. yeÇe[ hejer#eCe (Brard’s test)–        

  SJVNL JE 2021 
 Ùen hejer#eCe helLej keâer "b[/leg<eej kesâ Øeefle ØeeflejesOe %eele keâjves kesâ 

efueS efkeâÙee peelee nw~ 
 Special Point- 

 Fme hejer#eCe kesâ efueS 4×4×4 cm
3 Deekeâej keâe helLej uesles nQ~ 
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d. ef›eâmšueerkeâjCe hejer#eCe (Crystalization test)- 

JSSC JE 2022 

 Purpose- 

 helLej keâer Durability Ùee Dehe#eÙe %eele keâjves kesâ efueS  
 Special Point- 

 Skeâ DeÛÚs helLej kesâ Yeej ceW 12³ mes pÙeeoe keâceer veneR Deeveer 
ÛeeefnS~ 

8. keâ"esjlee hejer#eCe (Hardness test)– 

 Apparatus- Dorrys testing machine  

 Purpose- 

 Fme hejer#eCe Éeje helLejeW keâer keâ"esjlee ceesn hewceeves hej %eele keâer 
peeleer nw~ 

���� efJeefYeVe Øekeâej kesâ Keefvepe SJeb ceesn hewceeves hej Gvekeâer 
keâ"esjlee         ISRO URSC TA 2024, UPSC ESIC JE 2023 

      JSSC JE 2022 

Keefvepe kesâ veece ceesn hewceeves hej 
keâ"esjlee 

efšhheCeer  

šeukeâ  1  
veeKetve mes KegjÛee pee 
mekeâlee nw 

efpehmece  2 

ceeFkeâe /kewâumeeFš  3 Ûeeketâ mes KegjÛee pee 
mekeâlee nw  mejhesvešeFve, 

heäueesjeFš  
4 

SshesšeFš  5 

hesâumehej  6 

keäJeeš&pe  7 Ûeeketâ Éeje nukeâe efveMeeve 
šesheepe / Scejer  8 Ûeeketâ mes KegjÛee veneR pee 

mekeâlee nw  keâesjC[ce /veeruece  9 

[eÙeceC[  10 

9. levÙe Meefòeâ hejer#eCe (Tensile Strength Test) (IS. 1121 

(Part-III)– 

� vecetves keâe JÙeeme - 50 efceceer. 
� vÙetvelece vecetvees keâer mebKÙee - 3 
� vecetves kesâ JÙeeme Deewj TBÛeeF& keâe Devegheele - 1:2 

� Split tensile Strength 
2W

S
dL

=
π

 

 S = Split tensile strength)(N/mm
2
 

 , W = ØeÙegòeâ Yeej (Applied Load)(N)  

 D = vecetves keâe JÙeeme (mm), L = vecetves keâer uecyeeF& (mm) 

� Deueie-Deueie leerve vecetvees keâe ØeÙeesie keâjles nw Ùeefo hejer#eCe vecetveeW 
kesâ Deewmele mes 15³ keâce meeceLÙe& oslee nQ lees vecetves keâes Keeefjpe 
(rejected) keâj efoÙee peelee nw~ 

� Deekeâej kesâ DeeOeej hej helLejeW kesâ GheÙeesieer ™he 
helLej keâe 
Deekeâej 

GheÙeesie  

KeC[keâer 
(Khandki) 

Ùen oerJeej keâer heâuekeâ hej mš^sÛej kesâ ™he ceW 
ØeÙeesie neslee nw~  

leesÌ[e 
(Header) 

Ùen jvoeW kesâ yevOeve kesâ oerJeej keâer ceesšeF& keâer 
efoMee ceW ØeÙeesie efkeâÙee peelee nw~  

keâesefveÙee 
(Quoin) 

Ùen helLej oerJeej kesâ keâesves hej ueielee nw Deewj 
meeceevÙe KeC[ mes kegâÚ yeÌ[e neslee nw~  

™yeue 
(Rubble) 

helLej kesâ DeefveÙeefcele Deekeâej kesâ Ieveekeâej KeC[, 
efpevekeâer ØeeÙe: ieÌ{eF& veneR nesleer nw, ™yeue Ùee 
{eWkeâe helLej keânueeles nQ~ pees oerJeej kesâ Yeerlejer 
Yeeie ceW ueieeS peeles nQ~  

yueekeâ Stone Ùen helLej kesâ yeÌ[s-yeÌ[s Ieveekeâej KeC[ nesles nQ, pees 
yueekeâ efÛeveeF& kesâ keâece Deeles nQ~  

PeC[er helLej 
(Flag Stone) 

Ùen helLej keâer heleueer (2 mes 5 mesceer) heefóÙeeB 
(MeeršW) nesleer nQ, pees heâMeeX hej ueieeÙeer peeleer nw~ 

mšesve cesšue Ùee 
efieóer  

helLej kesâ Úesšs-Úesšs šgkeâÌ[s (40 efceceer. mes 65 
efceceer.) pees meÌ[keâ efvecee&Ce kesâ keâece Deeles nQ, 
mšesve cesšue keânueeles nQ~  

� Position of Natural bed of stone: 

  helLej efÛeveeF& ceW ØeÙeesie efkeâÙes peeves Jeeues helLej hej ueieves Jeeuee 
oeye Bedding plane keâer efoMee ceW uecyeJele nesvee ÛeeefnS~ 

Type of Work Position of Natural 

bed of stone 

Masonry Wall 

 
Horizontal direction 

 Arch masonry Radial direction 
 String course or cornice Vertical direction 

 

���� Special Types of Stone 

� efMebieue (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- 

 cetjce efJeIeefšle uesšjeFš mes yevelee nw~ Fmekeâe GheÙeesie heshej yuee@keâ 
kesâ efvecee&Ce kesâ efueS efkeâÙee peelee nw~ cetjce keâe GheÙeesie yeeOÙekeâejer 
meece«eer kesâ ™he ceW Yeer efkeâÙee peelee nw~ 

� Ranson Stone- 

 mepeeJešer heâMe& Øeoeve keâjves kesâ efueS meerceWš kesâ meeLe mees[e 
efmeefuekesâš keâes efceueekeâj Ranson stone lewÙeej efkeâÙee peelee nw~ 
Fvnbs jemeeÙeefvekeâ helLejesb kesâ ™he ceW Yeer peevee peelee nw~ Fmekeâer 
mebcheer[ve meeceLÙe& 32N/mm

2 neslee nw~ 
� Victoria Stone- 

 «esveeFš kesâ šgkeâÌ[eW keâes oes cenerves lekeâ mees[e efmeefuekesâš ceW [tyee 
keâj jKee peelee nw~ efpememes Fmekesâ melen keâ"esj nes peelee nw~ Fmes 
ner Victoria stone kesâ veece mes peevee peelee nw~ 

� Bituminous Stone- 

 «esveeFš Ùee [eÙejeFš keâes lewÙeej Ùee heefj<ke=âle šej kesâ meeLe 
efceueekeâj yeveeÙee peelee nw~ Fmekeâe GheÙeesie Oetue ØeeflejesOeer melen 
yeveeves kesâ efueS keâjles nw~ 

veesš– 
� meeceevÙele: Fceejleer helLej keâer mecheer[ve meeceLÙe& 60 mes 200 

N/mm
2
 kesâ yeerÛe nesleer nw~  

� "esme yeuegDee helLej (Compacted sand stone) ceW Deeie kesâ 
Øeefle ØeeflejesOe #ecelee DeefOekeâ nesleer nw~ 
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02. FËš 
(Bricks) 

 

FËš ce=oe ceW cenlJehetCe& Ieškeâ (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 

Silica  

(main ingredient) 

(50-60%) 

 Imparts strength and durability 

● Prevents shrinkage, cracking and warping 

● Retain its uniform shape and make sharp 

edge of brick 

Brittle and weak on burning and 

disintegrate the corner of brick 

(Due to loss of cohesion) 

Alumina 

(20-30%) 

Introduce binding property and impart 

plasticity 

 

Increase shrinkage and warping of bricks 

during drying and burning.  

● Cracks developed on surface and corner 

deformed  

Lime (mixed in 

powder form) 

(10%) 

 Used as flux and reduces the shrinkage on 

drying (Reduce melting point) 

● Causes silica in clay to melt on burning and 

thus help to bind it 

 Brick over burnt and looses its shape  

Iron Oxide 

< 7% 

Provide red colour, strength and hardness 

● Used as flux  
 Provide dark blue or blackish colour 

Magnesia <1% 

Impart yellow colour & prevent shrinkage. 

● During burning, causes the clay to soften at 

slower rate and reduces warping. 

 Decay of brick and give yellowish colour 

 

● FËš yeveeves ceW ØeÙegkeäle ce=oe ceW SuÙegefcevee SbJe efmeefuekeâe cegKÙe Ieškeâ 
nesles nw~  

���� FËšes keâer efJeceeSb (Dimension of bricks) (IS 1077–1992)   

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

 UPPCL JE 2022, MHWRD JE 2022, JSSC JE 2022,  

Brick 

Classification 
Usual size 

Nominal 

size 

Conventional/ 

Traditional/ 

user size 

" "
3 3

9" 4 2
8 4

× ×  

"
1 "9" 4 3
2

× ×  

or 

(23×11.4×7.6)cm 

Standard/ Modular/ 

Normal size 
(19×9×9) cm (20×10×10)cm 

� FËš keâer efceóer ceW efmeuš (Silt) leLee ce=efòekeâe (Clay) keâer kegâue 
cee$ee 50³ mes keâce veneR nesveer ÛeeefnÙes~ 

� FËš yeveeves kesâ efueÙes keâece Deeves Jeeueer efceóer keâer õJe meercee 
(liquid limit) 25-38% leLee megIešdÙelee metÛekeâebkeâ (plasticity 

index) 7 mes 13% kesâ ceOÙe nesveer ÛeeefnS~  

� FËš keâer ce=oe ceW Magnesia, Ferric oxide leLee Alkalies keâer 
cee$ee, kegâue efceueekeâj 20³ mes keâce nesveer ÛeeefnS~ 

� efJeMes<e Deekeâej kesâ FËš keâer ceehe keâes IS Code 6165-1971 kesâ 
Devleie&le efveOee&efjle efkeâÙee ieÙee nw~  

� Bauxite FËš keâes refractory brick kesâ ™he ceW peevee peelee nw~ 

� Brick keâes 900 mes 1200°C leehe hej peueekeâj hekeâeÙee peelee nw~  

���� FËš-ce=oe ceW neefvekeâejkeâ Ieškeâ (Harmful ingredient of 

earth brick)- 

neefvekeâejkeâ 
Ieškeâ 

ØeYeeJe 

 

Pebbles, 

Gravel 

and grits 

 

FËš keâer ce=oe ceW Fvekeâer GheefmLeefle kesâ keâejCe efJe<eceebie 
efceßeCe Øeehle neslee nw, efpevekesâ keâejCe FËš keâcepeesj Je 
efÚõÙegòeâ nes peelee nw~ 

DeeÙejve  

heeÙejeFš  

 

Fmekesâ keâejCe FËš keâe jbie heâerkeâe heÌ[ peelee nw~ Ùeefo 
Ùen FËš ce=oe ceW GheefmLele neslee nw lees Ùen hekeâves kesâ 
oewjeve Dee@keämeerke=âle Deewj efJeIeefšle nes peelee nw efpemekesâ 
heâuemJe™he FËš Kebef[le nes peeleer nw~ 

#eejerÙe lelJe 

(Alkalies)  

Fmekesâ keâejCe FËš efheIeueves ueielee nw leLee Glhegâuueve 
(efflorescence) Yeer Dee peelee nw~ 

keâeye&efvekeâ 
heoeLe&  

FËš ce=oe ceW keâeye&efvekeâ heoeLe& keâer GheefmLeefle peueves ceW 
meneÙekeâ nesleer nw hejvleg Ùeefo Ssmes lelJe hetjer lejn mes 
peue peeles nQ lees FËš keâer meeceLÙe& Ieš peeleer nw~ 



Building Material  36 YCT 

Ûetvee  
(Lime) 

 

Ùeefo FËš ceW Ûetvee {sueeW (Lumps) kesâ ™he ceW 
GheefmLele neslee nw lees, Ùen JeeÙegceC[ue mes veceer keâes 
DeJeMeesef<ele keâjkesâ hetâueves ueieleer nw efpememes FËš keâe 
efJeIešve nesves ueielee nw~ 

meuheâj 
(Sulphur) 

 

Ùeefo Ùen DehetCe& ™he mes Dee@keämeerke=âle neslee nw lees FËš 
ceW mhebpe keâer lejn hegâueeJe GlheVe nesves ueielee nw~ 
�Ùen efceóer ceW kewâefuMeÙece, cewiveerefMeÙece kesâ ™he ceW 
heeÙee peelee nw~ 
�meuheâj keâer GheefmLeefle kesâ keâejCe FËš mehesâo Oeyyees 
kesâ meeLe efJeIeefšle nesves ueielee nw~  

���� Preparation of Bricks 

 Unsoiling → Digging (KegoeÙeer keâjvee) → Cleaning 

(meheâeF& keâjvee) → Weathering (Dehe#eÙe) → Blending (Skeâ 
meeLe efceueevee) → Tempering (iet@Levee) 

���� ietBLevee (Tempering/watering)– 

DFCCIL-2023, PGCIL DT-2023 

 meefcceßeCe (Blending) Øeef›eâÙee mes Øeehle efceóer ceW DeeJeMÙekeâ 
cee$ee ceW heeveer (25-30³) efceueekeâj efceóer keâes ietBLee peelee nw~ 

 
���� Kneading– 

 ßeefcekeâ DeLeJee heMeg Éeje efceóer kesâ ietBLeves keâer efJeefOe keâes 
Kneading keâne peelee nw~ 

���� Pugging– 

 Ùeebef$ekeâ efJeefOe mes efpeme GhekeâjCe Éeje iegBLeeF& keâer Øeef›eâÙee keâer peeleer 
nw Gmes Pug mill keânles nQ leLee Fme Øeef›eâÙee keâes Pugging 
keânles nQ~ 

���� FËšeW keâes megKeevee (Drying of bricks)- 
 Burning mes henues FËšeW keâes leye lekeâ megKeeÙee peelee nw peye lekeâ 

efkeâ FveceW veceer keâer cee$ee Ieškeâj 2³ ve jn peeÙes~  
���� Natural Drying- 

 Fme Øekeâej megKeeves keâer Øeef›eâÙee mes Øeehle FËšeW keâer meeceLÙe& 1.5-2.5 

N/mm
2 nesleer nw~ 

 Artificial Drying- 

 ke=âef$ece ™he mes megKeeves keâer Øeef›eâÙee ceW Tunnel kiln keâe ØeÙeesie 
keâjles nQ~ efpemeceW leeheceeve 120

0
C mes DeefOekeâ jKee peelee nw~ 

Types of 

brick 

Crushing 

strength 

Tensile 

strength 

Shear 

strength 

Hand 

moulded 

60000 

kN/m
2
 

2000 

kN/m
2
 

6000 

kN/m
2
 

���� FËš keâes hekeâevee (Burning of bricks) 

 FËšeW keâes hekeâeles meceÙe leehe 900-1200° C jKee peelee nw~ 

 

• FËš keâes hekeâeves kesâ efueÙes keäuewche Ùee Yešd"e (Kiln) keâe GheÙeesie 
keâjles nQ~  

• Steps used for burning of bricks- 

 Loading→Pre-heating→Burning→Cooling→Unloading 

� Time required for burning of brick in the kiln is 

about 24 hours and only 12 days are required for 

cooling of brick. 

� Stage of burning zone- KPSC JE 2016 

Dehydration (400 - 650
0
C) 

↓ 

Oxidation (650 - 900
0
C) 

↓ 

Vitrification (900 - 1200
0
C) 
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FËšeW keâe JeieeakeâjCe SJeb Gvekesâ iegCe (Classification of brick 

and their properties)  
GPSC AE 2021 & 2023, MHADA JE 2022, PPSC JE 2022  

 ce=efòekeâe FËš keâes Gvekesâ Yeeweflekeâ SbJe Ùebeef$ekeâ iegCeeW kesâ 
DeeOeej hej 4 YeeieeW ceW yeeše ieÙee nw~   

1. ØeLece ßesCeer keâer FËš (1
st
 class brick) (IS Code:3495) 

Water absorption capacity FËš kesâ Meg<keâ Yeej keâe 20% 

Compressive strength  105 kg/cm
2 

Colour Ûesjer ueeue (Cherry red) 
Making process šsyeue hej {ueeF& Deewj Yešd"s 

ceW hekeâeF& keâer peeleer nw~  
 GheÙeesie SbJe iegCe (Use)- 

HSSC JE-2024 

i. hJeeFbefšbie Deewj Øeyeefuele FËš keâeÙe& (face masonry structure 

work in flooring) 

ii. oes FËšes keâes Deeheme ceW škeâjeves hej OeeeflJekeâ OJeefve GlheVe nesleer nw~ 
iii. veeKetve mes KegjÛeves hej efveMeeve veneR yeveles nQ 

TNPSC AE-2023, DSSSB JE 2019  

2. efÉleerÙe ßesCeer keâer FËš (2
nd

 class brick)- 

Water 
absorption 
capacity 

FËš kesâ Meg<keâ Yeej keâe 22% 

Comp. strength 75 kg/cm
2
 

Appearance � LeesÌ[er ojejW Je efJe™heCe 
� oes F&šeW keâes Deeheme ceW škeâjeves hej 
Oecce-Oecce keâer DeeJeepe Deeleer nw~ 

Colour nukeâe Ûesjer ueeue (Light deep 

red)/(Radies Orange) jbie keâe neslee nw~ 
Making process peceerve hej {ueeF& Deewj Yeªs ceW hekeâeF& keâer 

peeleer nw~  
GheÙeesie (Uses) Deevleefjkeâ efÛeveeF& keâeÙeeX ceW keâer peeleer nw~  

3. le=leerÙe ßesCeer keâer FËš (3
rd

 class brick)- 

NHPC JE-2022 

 Fmekesâ Devleie&le keâce hekeâer (Underburnt) ngF& FËšs Deeleer nw~  
Water absorption 
capacity 

FËš kesâ Meg<keâ Yeej keâe 25% 
 

Comp. strength 35 kg/cm
2
 

Appearance cegueeÙece 
Colour ueeue heeruee 
Making process peceerve hej {ueeF& Deewj keäuewche Ùee 

hepeeJee ceW hekeâeF& keâer peeleer nw~ 
4.  ÛelegLe& ßesCeer keâer FËš (4

th
 class brick)- 

NSSC JE-2024 

 Fme Øekeâej keâer FËšs DelÙeeefOekeâ peueer (Overburnt) ngF& SbJe 
DeefveÙeefcele Deeke=âefle ceW nesleer nw~  

   

Water absorption capacity FËš kesâ Meg<keâ Yeej keâe 5% 

Compressive strength 400 kg/cm
2
 

Appearance šsÌ{er cesÌ{er 

Colour keâeuee veeruee 

 Use 
� meÌ[keâeW kesâ DeeOeej, FËš kesâ jesÌ[er kesâ ™he ceW, veeRJe leLee heâMeeX ceW 
� Ùen FËš Heavy Duty Brick kesâ ™he ceW peeveer peeleer nw~ 
veesš– 

� ØeLece ßesCeer keâer FËš kesâ ceehe ceW, ceevekeâ ceehe mes ± 3 mm leLee 
efÉleerÙe ßesCeer keâer FËš ceW ± 5 mm mes DeefOekeâ keâer efYevvelee veneR 
nesveer ÛeeefnÙes~ 

FËšeW keâe hejer#eCe (Test of bricks) 

1. peue DeJeMees<eCe hejer#eCe (Water absorption test) (IS: 

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

 Ùen hejer#eCe FËš keâer mejvOeÇlee DeLee&led heeveer meesKeves kesâ oes<e keâer 
peeBÛe kesâ efueÙes efkeâÙee peelee nw~ YeejleerÙe ceevekeâ keâes[ kesâ Devegmeej 
class 12.5 lekeâ FËšeW kesâ Deewmele peue DeJeMees<eCe keâe ceeve Fmekesâ 
Yeej keâe 20³ Deewj class 12.5 mes DeefOekeâ ßesCeer kesâ efueÙes 15³ 
mes DeefOekeâ veneR nesvee ÛeeefnÙes~ 

2. mecheer[ve meeceLÙe& hejer#eCe (Compressive strength 

test) (IS: 3495 - Part I)- 

 FËšeW keâer mecheer[ve hejer#eCe kesâ efueÙes keâce mes keâce 6 FËšs uesles nQ 
leLee GmeceW 1:3 Devegheele Jesâ meercesvš Deewj yeeuet keâe cemeeuee Yejles 
nQ~ FËšeW keâe mecheer[ve hejer#eCe mecheer[ve peeBÛe ceMeerve (CTM) ceW 
keâjles nQ~ FËšeW hej Yeej ueieeves keâer oj 140 kg/cm

2
/minute mes 

DeefOekeâ veneR nesvee ÛeeefnÙes~ 
� DeefOekeâ peueer ngF& efceóer keâer FËšs efpevekeâer mecheer[ve meeceLÙe& 

40N/mm
2 mes DeefOekeâ nes Ssmeer FËšes keâes heavy bricks keânles 

nw~ Fvekeâe GheÙeesie hegueeW, DeewÅeesefiekeâ YeJeveeW keâer veeRJe, yengcebefpeueer 
FceejleeW ceW efkeâÙee peelee nw~ Fve FËšes keâe peue DeJeMees<eCe #ecelee 
5³ mes DeefOekeâ veneR nesveer ÛeeefnS~  

 YeejleerÙe ceevekeâ keâes[ (IS : 1077-1992) kesâ Devegmeej FËšeW 
keâe JeieeakeâjCe (Classification of Brick according to 

IS : 1077-1992)- 
  JK PSC AE 2023,JSSC JE 2022, UP Awas vikash 

parisad-2022, ISRO Technical Asst-2023,GPSC AE-2021  
 Fmekesâ Devegmeej FËšes keâes 11 JeieeX ceW yeše ieÙee nw~  

Class Avg. compressive strength ≮≮≮≮ 

Kgf/cm
2
 N/mm

2
 

3.5 35 3.5 

5.0 50 5.0 

7.5 75 7.5 

10.0 100 10.0 

12.5 125 12.5 

15.0 150 15.0 

17.5 175 17.5 

20.0 200 20.0 

25.0 250 25.0 

30.0 300 30.0 

35.0 350 35.0 
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 veesš- 

���� IS : 1077-1992 kesâ Devegmeej FËš keâer vÙetvelece mecheer[ve meeceLÙe& 
3.5 N/mm

2
 nesleer nw~ 

3. Meesje, ueesvee DeLeJee Glhegâuueve hejer#eCe (Efflorescence 

test) (IS:3495 Part-III)– 
PPSC JE-2022 

 Fme hejer#eCe Éeje FËš ceW #eejerÙe ueJeCeeW (Alkalis) keâer GheefmLeefle 
keâe helee ueieeÙee peelee nw~ 

SSC JE 2023, JSSC JE 2023, JK SSB Draftsman 2023 

 

Glhegâuueve FËš keâer melen hej mehesâo OeyyeeW 
keâe peceeJe 

keâce (Slight) <10% 

ceOÙece (Moderate) 10-50% 

GÛÛe(Heavy)  >50 % 

(But white patches does not 

change in powder form)  

Serious  >50%  

( White patches change into 

powder form)  

veesš- 

���� YeejleerÙe ceevekeâ keâes[ kesâ Devegmeej, 12.5 ßesCeer lekeâ kesâ FËšeW kesâ 
efueÙes Oeyyes melen keâes 10-50³ Deewj 12.5 mes GÛÛe ßesCeer kesâ FËšeW 
kesâ efueÙes 10³ mes DeefOekeâ melen keâes veneR {keâves ÛeeefnÙes~ 

4. FËš keâe heefjceehe hejer#eCe (Dimension test of brick, IS 

1077 )-   
(HSSC JE-2024, GPSC DEE (GWSSB)-2021),  

MH Nagar parishad-2023 

FËš keâe heefjceehe hejer#eCe keâjves kesâ efueÙes 20 FËšeW keâe GheÙeesie 
efkeâÙee peelee nw Deewj dimension test ceW efvecveefueefKele 
tolerance allow neslee nw- 

Dimension Dimension for 20 brick Tolerance 

Length 20 × 19 = 380 cm ± 8 cm 

Width 20 × 9 = 180 cm ± 4 cm 

Height 20 × 9 = 180 cm ± 4 cm 

� Length of brick = 2×width of brick + thickness of 

mortar  

� height of brick = width of brick. 
 

FËš ces oes<e (Defects in brick) 

TNPSC AECES-2024, UPMRCL JE-2023, BSPHCL JE-2023 

oes<e (Defects) ØeYeeJe (Effect) 

DeefOekeâ hekeâvee 
(Overburnt) 

FËš Dehevee Deekeâej Kees osleer nw~ 

keâce hekeâvee 
Under burnt 

peue DeJeMees<eCe #ecelee ceW Je=efæ Je mecheer[ve 
meeceLÙe& ceW keâceer nes peeleer nw~ 

Ûehheäme 
(Chuff) 

iece& FËš hej yejmeele keâe heeveer heÌ[ves kesâ 
keâejCe FËš keâer Deeke=âefle efJe™efhele nes peeleer 
nw efpemes Ûehheäme keânles nQ~  

efyuemšj 
(Blister) 

FËš keâer {ueeF& kesâ oewjeve JeeÙeg FËš keâer efceóer 
ceW yevo jn peeves kesâ keâejCe, FËš keâer melen 
hej heâheâesues heÌ[ peeles nw~ 

Glhegâuueve 
(Efflorescence) 

#eejerÙe heoeLe& kesâ keâejCe FËš keâer meleneW hej 
mehesâo Oeyyes heÌ[ peeles nw~ 

yueesefšbie  
(Bloating) 

FËš ceW keâeyeexvesefmeÙeme Deewj meuheâj keâer 
DeefOekeâlee kesâ keâejCe FËš keâer melen hej yeÌ[s 
hewceeves hej mhebpeer metpeve Dee peeleer nw pees 
yueesefšbie kesâ ™he ceW peeveer peeleer nw~  

yuewkeâ keâesj 
(Black core) 

 

FËš efceóer ceW efyešgefceveme heoeLe& Ùee keâeye&ve 
nesves hej, DevegefÛele peueves (Improper 

burning) kesâ keâejCe yuewkeâ keâesj neslee nw~ 

mhee@š (Spots) FËš efceóer ceW ueesns kesâ meuheâeF[ ceewpeto nesves 
hej, FËš keâer meleneW hej ienjs jbie kesâ Oeyyes 
yeve peeles nw pees spot kesâ ™he ceW peeves peeles 
nQ~  

Laminations Ùen oes<e efceóer kesâ jvOeÇ ceW hebâmes ngS JeeÙeg kesâ 
keâejCe nesles nw~  

���� kegâÚ efJeMes<e Deekeâej keâer FËš SJeb Gvekeâe GheÙeesie–  
1. King Closer 

 peye FËš keâes keâesves hej Fme Øekeâej eflejÚe keâeš efoÙee peeÙes efkeâ, 
KeÌ[er heâuekeâeW keâer DeeOeer uecyeeF& leLee DeeOeer ÛeewÌ[eF& Deueie nes 
peeÙes lees Mes<e FËš efkebâie-keäueespej keânueeleer nw~ 

 
  Fmekeâe ØeÙeesie ojJeepes-efKeÌ[efkeâÙeeW kesâ eflejÚs pewcye (Splayed 

jamb) yeveeves ceW efkeâÙee peelee nw~ 
2. Queen Closer 

 peye FËš keâes uecyeeF& keâer efoMee ceW oes yejeyej-yejeyej YeeieeW ceW keâeš 
efoÙee peelee nw leye keâše ngDee Yeeie keäJeerve keäueespej (Queen 

Closer) keânueelee nw~ 

 
• Fmekeâe ØeÙeesie efÛeveeF& ceW TOJee&Oej peesÌ[eW keâer melelelee 

(Continuity) Yebie keâjves kesâ efueÙes efkeâÙee peelee nw~ 
3. Bats 
A. 3/4 brick  
B. 1/2 brick 
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 Fmekeâe ØeÙeesie heäuesefceMe leLee eflejÚer ÛeeueeW (Bonds) ceW efkeâÙee 
peelee nw~ 

 
4. Squint brick 

 Fmekeâe ØeÙeesie 90
o
 mes keâce DeLeJee DeefOekeâ keâesCe Jeeues efoJeejeW kesâ 

efmejeW hej efkeâÙee peelee nw~ 

 

5. Bull nose brick 

 Fmekeâe GheÙeesie oes mebiece oerJeejeW kesâ leerKes keâesveeW keâes ieesueekeâej 
yeveeves ceW keâjles nQ~ 

 

6. Cow nose brick 

 Fmekeâe ØeÙeesie oerJeej kesâ Thejer jodos hej Ùee efmejeW hej keâjles nQ~ 

  
7. Bevelled closer 

 Fmekeâe ØeÙeesie 90
o
 mes vÙetve Ùee DeefOekeâ keâesCe hej efceueves Jeeueer 

oerJeejeW ceW efkeâÙee peelee nw~ 

 
8. Cant brick 

 Fmekeâe ØeÙeesie ojJeepes-efKeÌ[efkeâÙeeW kesâ heeKees (Jambs) hej efkeâÙee 
peelee nw~ 

 

9. Coping brick 

 Fmekeâe ØeÙeesie FmeefueS efkeâÙee peelee nw leeefkeâ heeveer oerJeej mes otj 
Ûeuee peeS~ FËš kesâ efveÛeues Yeeie ceW Skeâ veueer (keâC") keâšer jnleer 
nw efpememes Je<ee& keâe heeveer oerJeej keâer heâuekeâ mes otj jnlee nw~ 

 

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

 Ùeefo FËš ceW cylindrical holes keâj efoÙes peeÙes lees Fme lejn keâer 
FËš efÚefõle FËš keânueeleer nw Fve FËšeW ceW oerJeej keâer ceesšeF& 150 

mm leLee oes efÚõeW kesâ ceOÙe otjer 10 mm mes keâce veneR nesvee 
ÛeeefnÙes~ 

 
• Fmekeâe ceehe (19×9×9) cm Je (29×9×9) cm neslee nw~  

• kegâue efÚefõle #es$eheâue Total perforated area ӕ (30-40%) 

of total area 

 peue DeJeMees<eCe ӕӕӕӕ15%  

• vÙetvelece meboueve meeceLÙe& (Minimum crushing strength) 

Ӕ7 N/mm
2
 

 GheÙeesie-nukesâ Yeej Jeeues mebjÛeveeDeeW, yengleueer FceejleeW FlÙeeefo 
11. Hollow /Cavity /Cellular brick (IS : 3952) 

 

• Fve FËšeW mes yeveer oerJeej keâer ceesšeF& 20-25 mm kesâ ceOÙe nesveer 
ÛeeefnÙes~ 

• Fve FËšeW keâe Yeej meeceevÙe FËšeW keâer leguevee ceW 1/3 lekeâ Ieš peelee nw~ 

• Ùes FËšW keâeheâer nukeâer leLee T<cee Je meeruevejesOeer nesleer nw~ Fmekeâe 
ØeÙeesie efJeYeepekeâ Deewj KeesKeueer oerJeej kesâ efueS efkeâÙee peelee nw~ 
Fmekeâe ØeÙeesie OJeefvejesOeve kesâ efueS Yeer keâjles nw~ 

12. Deefivemen F&šs (Refractory/fire resisting brick)  

• Ùes FËšW, Deefive men ce=efòekeâe (Fire clay) mes yeveeÙeer peeleer nQ~ 

•  Deefive men FËšW 1700
0
C mes Yeer DeefOekeâ leehe›eâce hej Dehevee 

Deekeâej Je meeceLÙe& yeveeÙes jKeleer nw~  

••••  Deefive men F&šeW keâe peue DeJeMees<eCe (Water absorption) 

#ecelee 5-10³ neslee nw~  

••••  Deefive men FËšW Ssmes lelJeeW mes pees Fvekeâes keâce leehe hej efheIeueves 
ueieles nw Gvemes cegòeâ nesveer ÛeeefnS~ Dele: Deefivemen ce=ef$ekeâe ceW 
Ûetvee, ueewn Dee@keämeeF[ FlÙeeefo yengle ner keâce ØeefleMele (2 mes 3³) 
ceW neslee nw~  

••••  Fve FËšeW keâe Yeej 3 mes 3.5 kg neslee nw~  

••••  Fve FËšeW keâer leehe Ûeeuekeâlee yengle keâce nesleer nw~  

 Use- Deefive-men ieejs (cemeeues) ceW, yeeÙeuejeW, Yešd"eW keâer Yeerlejer 
melen hej DeemlejCe (lining) kesâ ™he ceW ueieeÙeer peeleer nw~ 

1. Silica bricks 1. Magnesite bricks 1. Chrome bricks 

2. Ganister bricks 2. Bauxite bricks 2. Chromite bricks  

3.Forsterite bricks  3. Spinel   

    4. Crome magnesite 

    bricks  



Building Material  40 YCT 

13. Fire Bricks– 

1.  Acid Refractory brick 

  Consist of Silica 95-97% , 1-2% lime 

  Temperature Range- 17000C–18000C 

 Use: In lining Furnaces having siliceous and Acidic Slag 

 2. Basic Refractory Bricks: 

  Magnesia minimum 85%, Calcium oxide max. 25% 

  Silica max. 5.5% 

3. Neutral refractory bricks :     

  Chromite Brick 

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

Note- KeesKeues kebâ›eâerš FËš keâes 3 YeeieeW ceW yeeBše ieÙee nw- 

 i. «es[-A   

 ii. «es[-B 

 iii. «es[-C 

šeFume (TILES)  

 peye FËš keâer ceesšeF& 4 mesceer. Ùee Fmemes keâce nesleer nw lees FvnW 
šeFue (tiles) keânles nw~ šeFueeW keâe Deekeâej 19 × 9 × 4 cm

3
 

efueÙee peelee nw~ 

� heâMeea leLee oerJeej keâer heâuekeâeW hej ueieeÙeer peeves Jeeueer keâebefÛele 
šeFueeW keâes 800

0
C hej hekeâekeâj "C[e keâjves kesâ yeeo jbie kesâ Ieesue 

ceW [gyeeskeâj hegve: 1300
0
C hej hekeâeÙee peelee nw~ 

� Glazing clay product yeveeves kesâ efueS, meesef[Ùece keäueesjeF[ 
keâes 1000-1300

0
C hej Yeªs ceW {euee peelee nw~  

� Skeâ meceeve jbie Øeehle keâjves kesâ efueS šsjekeâesše keâes 1100-

1200
0
C hej peueeles nw~ 

� IS 13712:2006 keâes[ efmejsefcekeâ šeFue keâe JeieeakeâjCe Deewj 
efJeMes<eleeSB yeleelee nw~ 

1. heâMeea šeFueW (Flooring or Paving Tiles)- 

 Size-99 × 99mm
2
, 199 × 99mm

2
, 149 × 149mm

2 leLee 
ceesšeF& = 6.5 - 20 mm  

 Use- mveeveeie=n, jmeesF&Iej, MeewÛeeueÙe kesâ heâMeeX Je oerJeejeW hej 
m›eâefšËie kesâ efueS  

2. oerJeej šeFueW (Wall Tiles)– 

 Fvekeâe ØeÙeesie oerJeej keâer heâuekeâeW hej megvojlee yeÌ{eves kesâ efueS 
keâjles nw~ Fvekeâe cegKÙele: ØeÙeesie jmeesF&, mveeveie=n, MeewÛeeieej leLee 
YeJeve kesâ ØeJesMe hej keâjles nw~ 

3. Úle šeFueW (Roofing Tiles)- 

 Ùes šeFues ÚleeW hej DeeJejCe kesâ ™he ceW ueieeÙeer peeleer nw~ Ùes 
keâcejeW keâes Oethe Je<ee&, "C[ mes yeÛeeleer nw~ «eeceerCe #es$eeW ceW Fmes 
Kehejwue keânles nw~ Deekeâej keâer Âef<š mes Úle šeFueW efvecve 
Øekeâej keâer nesleer nw– 

 1. heeš šeFue (Pot tiles) 

 2. hewve šeFue (Pan tiles) 

 3. Fueeneyeeoer šeFue (Allahabadi tile) 

 4. cebieuetjer šeFue (Manglore Tiles) 

 5. efjbpe šeFue (Ridge tiles) 

4. veeueer šeFue (Drain tiles)– 

 Ùes meeceevÙe šeFueeW mes uecyeer nesleer nw~ Fvekeâer Yeerlejer melen kebâeefÛele 
nesleer nw~ Fvekeâe ØeÙeesie veeueer ceW efkeâÙee peelee nw~ 

���� šsje-keâesše (Tera-Cotta)– 

 ce=efòekeâe ceW mehesâo yeeuet, efhemee ngDee keâeBÛe Je hegjeveer šgšer ngÙeer 
heesšjer leLee jbie JeCe&keâ efceueekeâj šsje-keâesše lewÙeej efkeâÙee peelee nw~ 
keâÛÛes Glheeo keâes efJeMes<e YešdšeW ceW Deefive kesâ meerOes mecheke&â mes otj 
jKekeâj 1100°C kesâ GÛÛe leeheceeve hej (Muffle furnace) 
hekeâeÙee peelee nw~ Ùen Deefivemen, keâ"esj, nukeâe, KeesKeuee, OJeefve 
Je T<cee jesOekeâ Deewj mepeeJešer keâeÙeex ceW neslee nw~  

 mebIeškeâ ( Composition)-  

 Dry Clay 50-60%, Ground glass 8-10%, Grushel 

pottery-20%, Clean white sand–10-20%. 

 GheÙeesie-YeJeve kesâ yeenjer heâuekeâeW, heâMeea, [ešeW, keâeefve&me, mlecYeeW 
keâer megvojlee yeÌ{eves ceW  

���� vejce YeeC[ SJeb ÂÌ{ YeeC[ (Earthen ware and stone 

ware)– 

ISRO UPSC Draghtsman-2024, UPPCL JE-2022 

 efJeefYeVe Øekeâej kesâ ce=efòekeâe kesâ Glheeo keâes YeeC[ keânles nw~ Fmes 
ce=efòekeâe ceW yeeuet, efÛekeâveer efceóer kesâ štšs YeeC[eW keâe Ûetje efceueekeâj 
yeveeles nw~ peye Fmes keâce leehe ceW hekeâeles nw lees vejce YeeC[ SJeb 
peye Fmes GÛÛe leehe hej hekeâeles nw lees Fmes ÂÌ{ YeeC[ keânles nw~  

� vejce YeeC[ keâer yeveer šeFueeW keâe ØeÙeesie oerJeejeW, heâMeea keâer mechetefle& 
kesâ efueS keâjles nw~  

� meerJej heeFhe, veeueer, mJeÛÚlee hee$e, Decue leej Deeefo ÂÌ{ YeeC[ 
kesâ Devleie&le Deelee nw~ 

���� Ûeerveer efceóer (China Clay) Ùee heesefme&uesve (Porcelain)– 

UPSSC JE-2022 

 Ûeerveer efceóer, kesâDeesefueve ceW efheIeuee ngDee keâeBÛe efceueekeâj leLee oes 
yeej hekeâekeâj yeveeÙee peelee nw~  

� ›eâekeâjer, pewmes keâhe, huesš, vejce Øekeâej kesâ heesefme&uesve heoeLe& nesles nw 

peyeefkeâ efyepeueer leLee G<cee kesâ DeJejesOekeâ efmJeÛe, DeeOeej, heäÙetpe 

leLee mveeve Je MeewÛeeueÙe keâer efheâefšbie (meerš, JeeMe yesefmeve, efmebkeâ, 

Deeefo keâ"esj heesefme&uesve kesâ Devleie&le Deeles nw~  

���� keâeBÛeve (Glazing)– 

ISRO URSC Draghtsman-2024 

 šeFueeW, vejce YeeC[, ÂÌ{ YeeC[ leLee DevÙe ce=efòekeâe GlheeoeW keâer 

meleneW keâes peuejesOeer, Decue men efÛekeâvee, Ûecekeâoej, Deekeâ<e&keâ, 

efÛejmLeeÙeer yeveeves kesâ efueS Fvekeâer melen keâes keâeBefÛele efkeâÙee peelee 

nw~ Fmekesâ efueS ce=efòekeâe GlheeoeW hej ueJeCeeW Ùee meermes keâer 0.1-

0.2mm ceesšer hejle ÛeÌ{e oer peeleer nw~ 
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03. Ûetvee 
(Lime)

����  

 Ûetves kesâ helLej keâes 800°C mes 900°C hej efvemleeheve 
(calcination) keâjves hej Ûetvee Øeehle neslee nw~ Fme Ûetves keâes keâueer 
Ùee DeveyegPee Ûetvee (Quick lime) Yeer keânles nQ~ 

PSSSB JE 2024, UPPCL JE 2022 

 3 2CaCO 42.52kcal 800 900 C CaO CO+ − + ↑
o

uuuuuuuuuuuuur  
 

� peye keâueer Ûetvee (Quick lime) Yešd"s mes efvekeâuelee nw lees Fmes 
[ueer Ûetvee (Lump lime) keânles nQ~ 

���� Slaking of lime– 

 keâueer Ûetvee (Quick lime) heeveer mes ef›eâÙee keâjkesâ slaked lime 

Ùee hydrated lime keâe efvecee&Ce keâjlee nw~ 

 slaking

2
slaked lime

CaO Ca(OH) Heat→ + ↑

 
���� hueemšj Dee@heâ hesefjme (Plaster of Paris)- 

 Fmes kewâefuMeÙece meuhesâš kesâ veece mes Yeer peevee peele nw~ 

 
393K

4 2 4 2 2heat
POP

1 3
CaSO 2H O CaSO H O O

2 2
H→ +

efpehmece  

SSC JE-2024, UKPSC JE-2023, MHPWD CEA-2023

 

���� Ûetves kesâ m$eesle (Source of lime)- 

ESE 2023, DSSSB JE 2022 

œeesle Øeehle nesves Jeeuee Ûetvee 

Ûetvee helLej (Lime stone) Megæ Ûetvee, Fat Lime 

[esueesceeFš (Dolomite) cewiveerefMeÙece Ûetvee 

efpehmece(Gypsum) CaSO4.2H2O Sweet lime  

kebâkeâÌ[ Ûetvee (Kankar lime neF[^esefuekeâ/peueerÙe Ûetvee 

mecegõer MebKe (Sea shell) Megæ Ûetvee 

Ûeekeâ (Chalk) Megæ Ûetvee 

Ûetves keâe meeceevÙe JeieeakeâjCe (General classification of Lime) 

1. Megæ Ûetvee/keâueer Ûetvee (Pure lime/Fat lime/white 

lime/Rich lime)– 
PGCIL JE 2023, ESE 2022,  

DSSSB JE 2022 UPRVUNL JE 2022 

� Megæ Ûetvee, Megælece Ûetvee helLej, Ûeekeâ Ùee mecegõer MebKeeW kesâ 
efvemleeheve (calcination) mes yeveeÙee peelee nw~ 

� Fme Øekeâej kesâ Ûetves ceW Megælee ueieYeie 95-97³ Deewj DeMegefæ 3-
5³ lekeâ nesleer nw~ 

� Ùen C ßesCeer (Class) keâe Ûetvee keânueelee nw~ 

� Fmekesâ peceves leLee keâ"esj nesves keâer oj Oeerceer nesleer nw~ 

� Ùen ef›eâÙee CO2 keâer GheefmLeefle ceW nesleer nw~ 

� Ùen Ûetvee yegPeves kesâ yeeo Fmekeâe DeeÙeleve 2-2.50 iegvee yeÌ{ peelee 
nw~ 

 Use- meercesvš yeveeves ceW, hueemšj ceW, mehesâoer leLee FlÙeeefo keâeÙeeX 
ceW  

2. peueerÙe Ûetvee (Hydraulic lime)– 

 peueerÙe Ûetvee, DeMegæ Ûetvee helLej pewmes-kebâkeâÌ[ kesâ efvemleeheve mes 
Øeehle efkeâÙee peelee nw, Ùen A ßesCeer (Class) keâe Ûetvee keânueelee 
nw~ 

� Fme Ûetves keâes GlheVe keâjves kesâ efueS kebâkeâÌ[ keâe ØeÙeesie efkeâÙee peelee 
nw~ 

ISRO URSC Draughtsman-2024, MHPWD CEA-2023 

� FmeceW efmeefuekeâe, SuÙegceerefveÙece leLee DeeÙejve Dee@keämeeF[ keâer keâceer 
heeÙeer peeleer nw~ 

� Fme Øekeâej kesâ Ûetves ceW Megælee 70-90³ Deewj DeMegefæÙeeW keâer cee$ee 
10-30% lekeâ nesleer nw~ 

� Fmekesâ peceves leLee keâ"esj nesves keâer oj lespe nesleer nw~, 

� Ùen ef›eâÙee CO2 keâer DevegheefmLeefle ceW neslee nw~ 

� peueerÙe Ûetvee kesâ yegPeves kesâ yeeo Gmekesâ DeeÙeleve ceW ueieYeie 50% 

keâer Je=efæ nesleer nw~ 

� Fmekeâe ØeÙeesie efÛeveeF& keâeÙe& ceW efkeâÙee peelee nw~ 
MHWCD JE-2024, PGVCL JE-2024 

���� DeMegefæÙeeW kesâ DeeOeej hej peueerÙe Ûetvee keâes efvecveefueefKele 
YeeieeW ceW yeebše ieÙee nw- 

  BPSC AE 2022 

Item 

description 

Feebly 

Hydraulic 

lime 

Moderate 

Hydraulic 

lime 

Eminently 

Hydraulic 

Lime 

% 

Impurities 
05 to 10% 

11 to 20% 21 to 30% 

Slacking 

action 

Few 

minutes 

1 or 2 

hours 

1 day or 

more 

Setting 

action 

3 week or 

more 

1 week or 

more 

1 days or 

more 

Hydraulicity Feebly Moderate  Eminently 

Use 

for 

ordinary 

masonry 

work 

For 

superior 

type of 

masonry 

work 

 very damp 

places 
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3.  DeMegæ Ûetvee (Poor/lean/impure lime)– 

� Fmes meeceevÙele: impure lime kesâ ™he ceW peevee peelee nw~ 

� Fme Øekeâej kesâ Ûetves ceW DeMegefæÙeeW keâer cee$ee 30% mes pÙeeoe nesleer nw~ 

� Fmekesâ peceves leLee keâ"esj nesves keâer oj yengle keâce nesleer nw~ 

� Ùen B ßesCeer (B-Class) keâe Ûetvee keânueelee nw~ 

 GheÙeesie– 

 Fme Øekeâej kesâ Ûetves keâe GheÙeesie efvecve ßesCeer kesâ keâeÙeeX, veeRJe 
FlÙeeefo ceW efkeâÙee peelee nw~ 

 peueerÙe iegCe (Hydraulic Quality)- 

  Ùen peueerÙe Ûetvee keâe Jen iegCe nQ efpemekesâ keâejCe keâeye&ve-[eF&-
DeekeämeeF[ keâer DevegheefmLeefle ceW heeveer kesâ Yeerlej Ûetvee pece (Set) 
leLee keâ"esj nes peelee nw~ 

veesš:-peueerÙe iegCe kesâ efueS cegKÙe ™he mes keäues cenlJehetCe& neslee nw~ 

heeveer kesâ Yeerlej yeveeÙes ieÙes mebjÛevee keâes peueerÙe mebjÛevee keânles nQ~ 

� Ûetves keâe hejer#eCe (Testing of lime) 

1. neF[^eskeäueesefjkeâ Decue hejer#eCe (HCl test) 

 Fme hejer#eCe Éeje Ûetves keâe Jeie& (class), GmeceW GheefmLele efveef<›eâÙe 
heoeLeeX keâer cee$ee SJeb Ûetves kesâ efvemleeheve keâer efmLeefle keâe helee 
ueieeÙee peelee nw~ 

2. efveoexef<elee hejer#eCe (Soundness test)[IS : 6932 (Yeeie-

IX)] 

 Ùen hejer#eCe Ûetves ceW GheefmLele cegkeäle Ûetves keâer cee$ee %eele keâjves kesâ 
efueS keâjles nQ~ 

� Fmemes Ùen Yeer helee Ûeuelee nw efkeâ Ûetvee hetjer lejn yegPee nw Ùee veneR~ 

� ueer-ÛewšefueÙej kesâ efveoexef<elee hejer#eCe kesâ Devegmeej GÛÛe peueerÙe Ûetves 
(High Hydraulic lime) kesâ efueS DeefOekeâlece expansion 10 

mm lekeâ nesvee ÛeeefnS~ 

 
3. DevegØemLe meeceLÙe& hejer#eCe (Transverse strength test) 

IS : 6932 (Part-VI) 

 Fme hejer#eCe Éeje Ûetves keâer DevegØemLe meeceLÙe& (transverse 

strengthe) %eele keâjles nQ~ 

� ØeefleoMe&–Ûetvee Deewj yeeuet (1 : 3) kesâ cemeeues kesâ 6 ØeefleoMe& 25 

× 25 × 100 mm Deekeâej keâe uesles nQ~ 

Grade Modulus of rupture at 

28 days ≮≮≮≮ 

A 10.5 Kg/cm
2
 

B 7 Kg/cm
2
 

4. megkeâeÙe&lee hejer#eCe(Workability test)-  

 cemeeues ceW megKeea DeLeJee yeeuet keâe Devegheele %eele keâjves kesâ efueÙes 

megkeâeÙe&lee hejer#eCe (Workabiblty test) efkeâÙee peelee nw~ 

5. Heesefhebie SC[ efheefšbie šsmš (Popping and pitting test) 

 IS: 6932 

 Ùen hejer#eCe Megæ Ûegves keâer efveoexef<e&lee %eele keâjves kesâ efueS efkeâÙee 

peelee nw~ 

6. mecheer[ve meeceLÙe& hejer#eCe(Compressive Strength test) 

 Ûetvee Deewj yeeuet (1:3) kesâ cemeeues keâe 12 ØeefleoMe& 50×50×50 

efceceer. ceehe keâe uesles nw~ 

� ØeefleoMe& hej Yeej 150 N/min keâer oj mes ueieeles nw~ 

� 6 ØeefleoMe& keâer Deewmele meeceLÙe& ØeefleoMe& keâer mecheer[ve meeceLÙe& 

 neslee nw~  

7. yee@ue šsmš(Ball test)- 

 6 Iebšs kesâ efueS heeveer ceW ÚesÌ[ efoÙee peelee nw~ 

� Ùeefo ieWoes keâe efJemleej Deewj efJeIešve neslee nw lees Ùen Ûetvee ‘C’ 

ßesCeer keâe nw~ 

� Ùeefo LeesÌ[e efJemleej Deewj keâF& ojejs nes lees Ûetvee B ßesCeer keâe nw~ 

� Ùeefo keâesF& Yeer Øeefleketâue ØeYeeJe veneR nes leye Ûetvee A ßesCeer keâe nw~ 

8. DeMegælee hejer#eCe(Impurity test)- 

 Ûetves keâs %eele Jepeve keâes yeerkeâj ceW heeveer kesâ meeLe efceueeÙee peelee nw, 

efheâj Fme vecetves keâes 8 IeCše megKeeles nw~ 

� Ùeefo vecetves kesâ Jepeve ceW 10³ mes keâce Deblej nw~ lees Ûetvee DeÛÚe 

nw~ 

� Ùeefo vecetves kesâ Jepeve ceW 10-20³ keâe Devlej nw lees Ùen Megæ Ûetvee 

nw~ 

� Ùeefo vecetves kesâ Jepeve ceW 20³ mes DeefOekeâ keâe Devlej nw lees Ùen 

DeMegæ Ûetvee neslee nw~ 

9. Âef° hejer#eCe (Visual test)- 

 neF[^esefuekeâ Ûetvee Brush grey Yetjs Ùee ienjs (Dark) jbie kesâ 

nesles nw~ 

� neF[^esefuekeâ Ûetvee ceW efceóer keâe mJeeo Deelee nw Deewj FmeceW efceóer keâer 

iebOe efvekeâueleer nw~ 

� Ùeefo Ûetves keâe jbie mehesâo nw lees Ùen Megæ Ûetves keâes oMee&lee nw~ 

� Ûetvee helLej hej Ûecekeâles keâCe, cegòeâ vecekeâ (Free shalt) keâer 

GheefmLeefle keâe mebkesâle nw~ 
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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 

efyevog Class 'A' Class 'B' Class 'C' Class 'D' Class 'E' Class 'F' 

Name of limes Highly 

hydraulic lime 

(Semi 

hydraulic 

lime 

Pure lime 

or fat line 

Magnesia 

lime 

Kankar 

lime 

Dolomite 

/siliceous 

Ca leLee mg kesâ 
Dee@keämeeF[ 

60% 70% 95% 85% 50% 70% 

efmeefuekeâe, SuÙegefcevee leLee 
ueewn DeekeämeeF[ 
(vÙetvelece) 

20-30% 15% 5-10% – 20% 10% 

Modulus of 

rupture 

10.5 kg/cm
2 

1.05 N/mm
2
 

7 kg/cm
2 

0.7 N/mm
2
 

    

14 efove ceW 
mebheer[ve meeceLÙe&  

1.75 N/mm
2
 1.25 N/mm

2
 – – 1 N/mm

2
 1.25 N/mm

2
 

28 efove ceW 
mebheer[ve meeceLÙe&  

2.80 N/mm
2
 1.75 N/mm

2
   1.75 

N/mm
2
 

1.75 N/mm
2
 

 Soundness 

 (ueer-ÛewšefueÙejhewceeves 
hej) 

5-10 mm 5-10 mm – – 10 mm 10 mm 

ØeejefcYekeâ peceeJe keâeue  2 hrs – – – 2 hrs – 

Deefvlece peceeJe keâeue 48 hrs – – – 48 hrs – 

Cementing 

value 

0.6 0.3-0.6     

HCl kesâ Ieesue ceW yeÛes 
DeJeMes<e keâer cee$ee 

2% 3%     

Na2CO3 kesâ Ieesue ceW 
efyevee Ieguee DebMe 

5% 5% 5% 5% 5% 5% 

loss on ignition 0% 5% 5%    

CO2 (Max.) 5% 5% 5% 5% 5% 5% 

 Transverse 

strength 28 efove ceW  
1 N/mm

2
 0.7 N/mm

2
   0.7 N/mm

2
 0.7 N/mm

2
 

GheÙeesie Ùen mebjÛeveelcekeâ keâeÙeeX 
pewmes cesnjeyees yeeBOeeW 
Deeefo peueerÙe 
mebjÛeveeDeeW ceW efkeâÙee 
peelee nw~  

Ùen Ûetvee efÛeveeF& kesâ 
efueS GheÙegkeäle jnlee 
nw 
 

Ùen Ûetvee mehesâoer 
SJeb hueemšj keâeÙe& 
kesâ efueÙes GheÙegkeäle 
nw 
 

Ùen Yeer mehesâoer kesâ 
efueÙes efkeâÙee peelee nw 
uesefkeâve Ùen C 

ßesCeer mes efvecve 
keâesefš keâe nw~ 

Ùen Ûetvee efÛeveeF& 
keâe cemeeuee 
yeveeves ceW GheÙeesie 
efkeâÙee peelee nw~ 

 hueemšj kesâ 
DeC[jkeâesš Deewj 
finishing 

coat kesâ efueS 
efkeâÙee peelee nw~ 

heespeesueevee (Pozzolana) 

 heespeesueevee ceW ueieYeie 80³ ce=efòekeâe leLee Mes<e Ûetvee, cewiveerefMeÙee, 
ueewn Dee@keämeeF[ FlÙeeefo efceues nesles nQ~ 

•  FmeceW Gòece peueerÙe iegCe neslee nw~ 

• Ûetvee/meercesCš ceW 20-40³ lekeâ efceueeÙes peeles nQ~ 
���� heespeesueevee kesâ iegCe (Properties of pozzolana) – 

1.  Ùen cemeeues/kebâ›eâerš kesâ peueerÙe DeefYeue#eCeeW keâes yeÌ{elee nw~ 
2.  Ùen megkeâeÙe&lee (workability) keâes yeÌ{elee nw~ 

3. heespeesueevee heoeLe& cemeeues/kebâ›eâerš ceW mebkegâÛeve (shrinkage) keâes 
jeskeâlee nw~ 

4.  kebâ›eâerš cemeeues keâer ÂÌ{lee keâes yeÌ{elee nw~ 

5. peueerÙe mebjÛeveeDeeW hej mecegõer peue Deewj #eejerÙe ce=oe keâe kegâØeYeeJe 
keâes keâce keâjlee nw~ 

veesš–Ûetvee cemeeuee keâe vÙetvelece lejeF& keâeue 7 efove neslee nw~ 
���� jemeeÙeefvekeâ efJeMues<eCe– 
 Ûetves keâe meerceWšWMeve Deewj neF[^esefuekeâ iegCeeW keâe efJeMues<eCe 

keâjles nw~ 

 Ûetves keâe meerceWšsMeve ceeve = 
2.8A 1.1B 0.7C

D 14E

+ +

+
 

 A = efmeefuekeâe DeekeämeeF[ meece«eer (SiO2) 
 B = SuÙetefceefveÙece DeekeämeeF[ meece«eer (Al2O3) 
 C = hesâefjkeâ DeekeämeeF[ meece«eer  
 D = kewâefuMeÙece DeekeämeeF[ meece«eer 
 E = cewiveerefMeÙece DeekeämeeF[ meece«eer (MgO) 
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04. meercesbš 
(Cement) 

 
 

���� meerceWš : Skeâ heefjÛeÙe (Cement : An introduction) 

MH WRD JE 2022, UPSSSC JE 2022 

•  meercesvš keâer Keespe peesmesheâ Smheer[ve (1824) ves keâer Leer~ 
�  65% Ûetvee helLej leLee 35% ce=efòekeâeceÙe heoeLe& keâes efceueekeâj 

meerceWš keâe efvecee&Ce efkeâÙee peelee nw~ 
���� meeOeejCe heesš&uewC[ meercesvš keâe jemeeÙeefvekeâ mebIeškeâ 

ESE Pre 2023, PGCILDT 2023, DDA JE 2023,  

SSC JE 2023, JKPSC AE 2023, MH WRD 2022 

mebIeškeâ  % cee$ee  Deewmeleve keâeÙe&  

Ûetvee CaO 60-65 63% yebOekeâ  

efmeefuekeâe SiO2 17-25 20% meeceLÙe&  

SuÙegefcevee Al2O3 3-8 6% leer›e peceeJe 

ueewn-Dee@keämeeF[ Fe2O3 0.5-6 3% jbie,keâ"esjlee  

cewiveerefMeÙee MgO 0.5-4 2% jbie  

efpehmece CaSO4 2-5 3% cebokeâ  

meuheâj š^eF& Dee@keämeeF[ SO3 1-3 1.5% efveoexef<elee  

#eej (Alkalies) 0.4-1.3 1% Glhegâuueve  
meerceWš kesâ cegKÙe Ieškeâ leLee Gvekesâ keâeÙe& (Main composition 

of cement and their function) 

1. Ûetvee (Lime)- 

CHB 2023, SSC JE 2022 

 Ûetvee meeOeejCe heesšuewC[ meerceWš keâe meyemes ØecegKe mebIeškeâ nw~ 

� Ûetvee, meercesvš keâes meeceLÙe& (strength) leLee Soundness Øeoeve 
keâjlee nw~ 

� meerceWš ceW Ûetvee yevOekeâ (Bonding) keâe keâeÙe& keâjlee nw~ 
� Fmekeâer cee$ee keâce keâjves hej meercesvš keâer meeceLÙe& (strength) Je 

peceeJe keâeue (setting time) oesveeW Ieš peeleer nw~ 
� Ùeefo meercesvš ceW Ûetvee keâer cee$ee yeÌ{e oer peeS lees meercesvš ceW 

Deefveoexef<elee (unsoundness) keâe iegCe Dee peelee nw efpememes 
structure fail nes peelee nw~  

� Ûetves keâer DeefOekeâlee mes meerceWš ceW Øemeej (Expansion) Je efJeIešve 
nesves ueielee nw~ 

2. efmeefuekeâe (Silica)– 

DDA JE 2023 

 efmeefuekeâe meercesvš keâes meeceLÙe& (strength) Øeoeve keâjlee nw~  
� meerceWš ceW Fmekeâer cee$ee yeÌ{eves (increase) hej meercesvš keâe  

ØeejefcYekeâ peceeJe keâeue (I.S.T.) yeÌ{ peelee nw~  
� Ùen Ûetves mes mebÙeesie keâjkesâ C3S Je C2S yeveelee nw pees Fmes meeceLÙe& 

(strength) Øeoeve keâjlee nw~ 
3. SuÙegefcevee (Alumina Al2O3)– 

DDA JE 2023 CGPSC AE 2022,  

� SuÙegefcevee meercesvš ceW MeerIeÇ peceeJe (Quick setting) keâes Øeoeve 
keâjlee nw~ (Responsible for quick setting) 

� Ùen meerceWš ceW ieeuekeâ (flux) keâer lejn keâeÙe& keâjlee nw~ 
� Ùen efkeäuebkeâj leehe keâes keâce keâjlee nw~  

� Fmekeâer cee$ee DeefOekeâ nesves hej meercesvš keâer meeceLÙe& keâce nes peeleer 
nw~ (Excess of its lower strength of cement) 

4. ueewn-DeÙemkeâ (Iron-oxide)- 

DDA JE 2023 

 Ùen meercesvš keâes jbie Øeoeve keâjlee nw leLee efJeefYeVe Ieškeâes keâes 
ieueeves ceW meneÙekeâ neslee nw~  

� Fmekeâer cee$ee yeÌ{eves hej, efkeäuebkeâj keâ"esj Øeehle neslee nw  
� Ùen C4AF yeveeves kesâ efueS GòejoeÙeer nw~ 
5. cewiveerefMeÙee (Magnesia Mgo)– 

 Ùen meercesvš keâes heeruee (Yellow) jbie leLee keâ"esjlee Øeoeve keâjlee nw~ 
� Fmekeâer cee$ee DeefOekeâ nesves hej cemeeuee Ùee kebâ›eâerš ceW ojej heÌ[ves 

keâer mecYeeJevee yeÌ{ peeleer nw DeLee&led meercesvš Deefveoex<e 
(unsoundness) nes peelee nw~ 

6. meuheâj š^eF& Dee@keämeeF[ (Sulphar Trioxide SO3)- 

DDA JE 2023 

 Ùen meercesvš keâes efveoexef<elee (soundness) Øeoeve keâjlee nw~  
� peye meuheâj keâer cee$ee meerceWš ceW yeÌ{ peeleer nw lees meercesvš ceW 

Deefveoexef<elee (unsoundness) GlheVe nes peelee nw~ 

7. efpehmece (Gypsum) (CaSO4.
1

2
H2O)- 

 efpehmece meercesvš keâer peceeJe oj keâes yeÌ{e oslee nw~ DeLee&led Ùen 
meercesvš ceW cevokeâ (Retardar) keâe keâeÙe& keâjlee nw~ 

� Ùen meerceWš keâes heermeles meceÙe (2 mes 3³) efceueeÙee peelee nw~ 
8. #eej (Alkalies) (K2O+Na2O) – 

RPSC ACF & FRD 2021  

 Ùeefo meerceWš ceW Fmekeâer cee$ee Permissible Limit (1%) mes 
DeefOekeâ nesiee lees Ùen meerceWš ceW Glhegâuueve keâe keâejCe yeveleer nw~  

� meerceWš ceW GheefmLele #eejerÙe heoeLe& meercesvš kesâ peceeJe keâeue keâes Yeer 
lJeefjle (Accelarate) keâjlee nw~ 

 meercesvš kesâ Glheeove ceW ØeÙeesie efkeâÙes peeves Jeeues Ùev$e 

mebouekeâ 
(Crusher) 

mebouekeâ keâer meneÙelee mes ÛetveeceÙeer leLee 
ce=eflekeâeceÙeer Ûeóeve keâes Úesšs-Úesšs šgkeâÌ[eW ceW 
leesÌ[ves kesâ keâece ceW ueeÙee peelee nw~ 
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� IetCeea Yešdšer (Rotary kiln)-  

 Meg<keâve #es$e (Drying zone)/ØeLece keâ#e– 
 Fme #es$e ceW Yešd"er keâe leeheceeve 250-500ºC neslee nw~ 
 efvemleeheve #es$e (Calcination zone)/efÉleerÙekeâ #es$e– 
 FmeceW muejer keâe efvemleeheve neslee nw, Fme #es$e keâe leeheceeve 700º-

1200ºC neslee nw~ 
 efkeäuebkeâj #es$e (Clinker zone)/le=leerÙekeâ #es$e– 
 Ùen Yešd"er keâe meyemes iece& #es$e neslee nw ÙeneB hej leeheceeve 1400º-

1700ºC neslee nw~ 
 Fme #es$e ceW ÛetveeceÙe (Calcareous) Je ce=efòekeâeceÙe 

(Argilliceous) heoeLe& ceW jemeeÙeefvekeâ ef›eâÙee (Chemical 

reaction) neslee nw~ 

• efkeäuebkeâj Fmeer #es$e ceW yevelee nw efpemekeâe JÙeeme 5 mm mes 10 mm 
neslee nw~ 

• IetCeea Yeóer Deheves #eweflepe Oegjs mes 1 IN 20 kesâ Ì{euet De#e hej 1 
mes 4 Ûekeäkeâj/ efceveš keâer oj mes Ietce mekeâleer nw~ 

� OeeJeve Ûekeäkeâer(Wash mill)- 

 Fmekeâe GheÙeesie meercesvš Glheeove ceW, efceueer efhemeeF& kesâ efueS muejer 
lewÙeej keâjves kesâ efueS keâjles nQ~ 

 uecyeeF& (Length)-  8 mes 10 ceer. 
 JÙeeme (Dia)-        4 ceer. 
 ieefle (Speed)-      15 mes 20 rpm 

� iegefuekeâe Ûekeäkeâer (Ball mill)- 

 iegefuekeâe Ûekeäkeâer keâe ØeÙeesie meercesvš kesâ keâÛÛes heoeLeeX Ùee meercesvš 
efkeäbuekeâj keâer mLetue efhemeeF& kesâ efueS keâjles nQ~ 

•••• efkeäuebkeâj keâer ØeejefcYekeâ efhemeeF& yeeue efceue (ball mill) ceW keâer 
peeleer nw~ 

� šdÙetye Ûekeäkeâer (Tube mill)- 

 šdÙetye efceue keâe GheÙeesie meercesvš Glheeove ceW cenerve efhemeeF& kesâ efueS 
keâjles nQ~ 

 uecyeeF& (Length)- 6 mes 9 ceer. 
 JÙeeme (Dia)-       2 mes 2.5 ceer. 

• meercesvš keâer Debeflece efhemeeF& šdÙetye efceue ceW keâer peeleer nw~  

• šŸetye efceue ceW 25 efceceer JÙeeme lekeâ kesâ keâCeeW keâes cenerve heermee pee 
mekeâlee nw~ 

meerceWš kesâ Glheeove keâer efJeefOeÙeeB (Method of cement 

manufacturing) 
SSC JE Pre-2023 & 2024 

1. Meg<keâ efJeefOe (Dry method)- 

 meerceWš efvecee&Ce keâer Fme Øeef›eâÙee ceW KeoeveeW mes ueeÙes ieÙes Ûetvee 
helLej keâes henues Úesšs-Úesšs šÏkeâÌ[eW ceW leesÌ[e peelee nw, efheâj 
heermekeâj efcekeäme efkeâÙee peelee nw~ Deewj Meg<keâ DeJemLee ceW jesšjer 
Yeóer ceW [euee peelee nw~ 

 

2. ieerueer efJeefOe (Wet method)- 

 

meerceWš kesâ Bougue Ùeewefiekeâ leLee Gmekeâe keâeÙe& 

1. Tricalcium silicate (C3S) (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.) ceW meyemes DeefOekeâ 

cee$ee Fmeer keâer nesleer nw~ 

� C3S meerceWš kesâ ØeejefcYekeâ meeceLÙe& kesâ efueÙes GòejoeÙeer 

(Responsible) neslee nw 

� meerceWš ceW heeveer efceueeves kesâ 7 efove kesâ Deboj Ùen Ùeewefiekeâ 

yevelee nw~ 

� C3S meerceWš keâer Freezing Deewj Thawing effect kesâ Øeefle 

ØeeflejesOekeâ #ecelee keâes yeÌ{elee nw~ 
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� meerceWš ceW meyemes pÙeeoe meeceLÙe& (C3S) mes Øeehle nesleer nw meyemes 
keâce C4AF mes Øeehle nesleer nw~ 

� Ùen MeerIeÇlee mes peueeÙeesefpele nes peeleer nw Je DelÙeefOekeâ T<cee keâe 
efve<keâemeve keâjleer nw meeLe ner meeLe MeerIeÇlee mes keâ"esjlee Je meeceLÙe& 
Yeer «enCe keâjlee nw~  

� Fmekeâer T<ceerÙe peueeÙeespeve (Heat of hydration) 500 
petue/«eece nesleer nw~  

� meerceWš ceW C3S keâer cee$ee ceW Je=efæ keâjves hej T<ceerÙe peueeÙeespeve 
(Heat of hydration) Je meerceWš keâer heeveer ceW IegueveMeeruelee yeÌ{ 
peeleer nw~  

2. Dicalcium silicate (C2S) (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 

 meerceWš ceW Ûejce meeceLÙe& (ultimate strength) C2S kesâ keâejCe 
Øeehle nesleer nw~ 

� meerceWš ceW T<ceeÙeespeve (Rate of heat hydration) keâes keâce 
(Reduce) keâjves kesâ efueS C2S keâer cee$ee keâes DeefOekeâ jKee 
peelee nw~ 

� C2S meerceWš keâes chemical attack kesâ efueS ØeeflejesOe Øeoeve 
keâjlee nw~  

� meerceWš ceW C2S keâer cee$ee ceW Je=efæ keâjves hej efkeäuebkeâj DelÙeefOekeâ 
keâ"esj nes peeleer nw Je Gmekeâer ØeejefcYekeâ meeceLÙe& Ieš peeleer nw, 
meeLe ner meeLe Gmekeâe Freezing Deewj Thawing kesâ Øeefle 
ØeeflejesOe #ecelee Ieš peeleer nw leLee peueÙeespeve keâer oj Yeer Ieš 
peeleer nw~ 

� Fmekeâe G<ceerÙe peueeÙeespeve 260 petue/«eece (heat of hydration 

260J/gm.) neslee nw~ 
3. Tricalcium Aluminate C3A (Celite) (5-11%)- 

 meerceWš ceW heeveer efceueeÙes peeves hej meyemes henues C3A ner ef›eâÙee 
(Reaction) keâjlee nw~ 

DSSSB JE 2022, UKPSC JE 2022 

� Ùen meerceWš kesâ ØeejefcYekeâ peceeJekeâeue, GÛÛe G<ceerÙe peueeÙeespeve 
(High heat of hydration) leLee ojej kesâ keâejCe DeeÙeleve ceW 
heefjJele&ve kesâ efueÙes GòejoeÙeer neslee nw~ 

� Ùen heeveer kesâ meeLe leerJeÇ ef›eâÙee keâjles nw efpemekesâ keâejCe Ùen yeejerkeâ 
efhemes ieÙes efkeäbuekeâj kesâ Flash set kesâ efueÙes GòejoeÙeer neslee nw~ 

� meerceWš keâer sulphate resistance capacity, C3A hej efveYe&j 
keâjlee nw sulphate resistance yeÌ{eves kesâ efueS meerceWš ceW C3A 

keâer cee$ee 5³ mes DeefOekeâ veneR DeheveeÙeer peelee nw~ 

� C3A keâer cee$ee ceW Je=efæ keâjves hej peceeJe keâeue Ieš, peeleer nw Je 
meuhesâš kesâ Øeefle ØeeflejesOekeâlee Ieš peeleer nw, Ûejce meeceLÙe&, 
T<ceerÙe peueeÙeespeve keâer oj Ieš peeleer nw~  

� Fmekeâe G<ceerÙe peueeÙeespeve 865 petue/ «eece neslee nw  

4.  Tetracalcium alumino ferrite(C4AF) (Felite)(8-

14%)- 

BHEL Supervisor Trainee-2024, TNPSC AE-2024 

 meerceWš ceW heeveer efceueeÙes peeves hej meyemes pÙeeoe peueÙeespeve keâer oj 
(Rate of hydration) C4AF kesâ keâejCe nesleer nw Je meyemes keâce 
Rate of hydration, C2S kesâ keâejCe nesleer nw~ 

� Ùen Flash set kesâ efueS GòejoeÙeer neslee nw, efkebâleg keâce T<cee keâe 
efve<keâemeve keâjleer nw~ (Its responsible for flash set but 

generates less heat.) 

� Fmekeâe meerceWeEškeâjCe ceeve yengle keâce neslee nw~ (It has poorest 

cementing value.) 

� meerceWš ceW C4AF keâer cee$ee keâce keâjves hej Fmekeâer meeceLÙe& nukeâe 
Ieš peeleer nw~ (Raising the C4AF content reduce the 

strength slightly.) 

� T<ceerÙe peueeÙeespeve (heat of hydration) keâer oj 420 
petue/«eece~  

Hydration of cement (meerceWš keâe peueeÙeespeve)– 

���� meerceWš kesâ Ùeewefiekeâ kesâ peueÙeespeve kesâ efueS DeeJeMÙekeâ heeveer 
keâer cee$ee 

(Water required for Hydration of cement compound) 

Water required for Quantity of water 

 

Tricalcium silicate (C3S) 24% of the weight of 

cement. 

Dicalcium silicate (C2S) 21% of the weight of 

cement. 

Combined requirement 

(C2S+C3S) to start the 

initial heat of Hydration 

23% of the weight of 

cement. 

Gel process Complete 

heat of hydration 

38% of the weight of 

cement (23% bound 

+ 15% Gel water) 

� meercesvš keâe heeveer kesâ meeLe jemeeÙeefvekeâ ef›eâÙee keâes peueeÙeespeve 
(Hydration) keânles nQ leLee ef›eâÙee keâjves keâer oj keâes 
peueeÙeespeve keâer oj keânles nQ~ 

� meercesvš kesâ peueeÙeespeve kesâ oewjeve efvekeâueer G<cee keâes peueeÙeespeve 
G<cee leLee G<cee GlheVe keâjves keâer oj G<ceerÙe peueeÙeespeve keâer oj 
(Rate of Heat evaluation) keânles nQ~ 

� meercesvš ceW heeveer efceueeves hej meyemes henues meercesvš keâer ef›eâÙee C3A 
mes Meg™ nesleer nw~ 

� C2S leLee C3S heeveer mes ef›eâÙee keâjkesâ C-S-H pewue leLee Ca 

(OH)2 yeveeles nQ~ Ca(OH)2 heeveer ceW Ieguekeâj kebâ›eâerš mes yeenj 
Dee peelee nw~ efpemes ueerefÛebie SkeäMeve keânles nQ~ Ùen ef›eâÙee kebâ›eâerš 
keâes he=Lekeâ keâj oslee nw~ 

 (Note–C=Ûetvee (lime), S = silica, H = water)  
 meercesvš kesâ Ùeewefiekeâ keâer peueeÙeespeve (Rate of Hydration) keâe 

Iešlee ngDee ›eâce-C4 AF > C3A > C3S > C2S 

 meercesvš kesâ Ùeewefiekeâ kesâ G<ceerÙe peueeÙeespeve (Rate of Heat 

evolution) keâe Iešlee ngDee ›eâce- 
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 meercesvš keâes meeceLÙe& Øeoeve keâjves Jeeues Ùeewefiekeâ keâe Iešlee ngDee 

›eâce- C3 S > C2 S > C3 A > C4 AF 

 
� meerceWvš keâer G<ceerÙe peueeÙeespeve (Heat of hydration) keâes 

kewâueesjerceeršj mes ceeheles nw  
� meercesvš keâe peueeÙeespeve Skeâ G<cee#esheer (Exothermic) ef›eâÙee nw~  

MP Sub. Engg. 2018 

� meercesvš ceW peueeÙeespeve keâer G<cee C3A leLee C3S kesâ Devegheele keâes 
Iešekeâj keâce keâer pee mekeâleer nw~  

NBCC JE 2018, UPRVUNL JE 2014 

� Ùeefo meercesvš kesâ DeJeMeesef<ele veceer keâer cee$ee 50% mes DeefOekeâ nes 
peeleer nw lees Ùen DevegheÙeesieer nes peeleer nw~  

SSC JE 2018 

� meercesvš keâes meeceLÙe& š^eF& kewâefumeÙece efmeefuekesâš, [eF& kewâefumeÙece 
efmeefuekesâš mes Øeehle neslee nw~ 

� meercesvš keâes peceeJe, š^eF&kewâefumeÙece SuÙegefcevesš (C3A) leLee šs^še 
kewâefumeÙece SuÙegefcevees hewâjeFš (C4AF) Øeoeve keâjles nQ~ 

� meercesvš kesâ hejer#eCe kesâ oewjeve meercesvš ceW heeveer efceueeves keâes iesefpebie 
(Gauging) keânles nQ leLee hejer#eCe mes henues lekeâ keâe meceÙe iespe 
meceÙe (Gauge time) keânles nQ~ iespe meceÙe meeceevÙele: 5 efceveš 
lekeâ keâe uesles nQ~ 

� meercesvš ceW heeveer efceueeves hej kegâÚ meceÙe lekeâ meercesvš keâer oj Oeerjs 
nesleer nw efpemes [esjcesvš meceÙe (dormant period) keânles nQ~ 

� [esjcesvš meceÙe meeceevÙele: 2-5 IeCšs keâe neslee nw~ 
� meerceWš keâe peueeÙeespeve efvecve keâejkeâ hej efveYe&j keâjlee nw- 
1. leehe (Temperature):- leehe yeÌ{eves hej meerceWš ceW peueeÙeespeve 

oj ceW Je=efæ nesleer nw~  
2. meerceWš keâer met#celee (Fineness of cement) :- 

 meerceWš efpelevee DeefOekeâ cenerve nesiee Gmekeâe melener #es$eheâue 
(surface area) Glevee ner DeefOekeâ nesiee Deewj efpeme meerceWš keâe 
melener #es$eheâue efpelevee DeefOekeâ nesiee Jen meerceWš heeveer kesâ meeLe 
Gleveer ner DeefOekeâ MeerOeÇlee mes ef›eâÙee keâjsiee~ 

���� meerceWš ceW C3S keâer cee$ee yeÌ{eves leLee C2S keâer cee$ee keâce 

keâjves hej meerceWš hej heÌ[ves Jeeues ØeYeeJe– 

� peueeÙeespeve oj keâe ceeve yeÌ{ peelee nw~  
� G<ceerÙe peueeÙeespeve keâer oj keâe ceeve yeÌ{ peelee nw~  
� kegâue G<ceerÙe peueeÙeespeve keâe ceeve yeÌ{ peelee nw~ 
� 28 efove keâer meeceLÙe& yeÌ{ peeleer nw~ 
� mebkegâÛeve (Shrinkage) keâe ceeve yeÌ{ peelee nw~ 
� leg<eej ØeeflejesOe (Frost resistance) keâe ceeve yeÌ{ peelee nw~ 
� jemeeÙeefvekeâ DeeIeele (Chemical attack) menves keâer #ecelee keâce 

nes peeleer nw~ 
� heâjceeyevoer peuoer nšeÙeer pee mekeâleer nw~ 
� lejeF& keâce efoveeW lekeâ keâjveer heÌ[leer nw~ 
���� Ùeefo meercesvš ceW C2 S keâer cee$ee yeÌ{e efoÙee peeS leLee C3 S 

keâer cee$ee keâce keâj efoÙee peeS lees– 

� peueeÙeespeve keâer oj keâe ceeve Ieš peelee nw~ (Rate of 

hydration decrease) 

� G<ceerÙe peueeÙeespeve keâer oj keâe ceeve Ieš peelee nw~ (Rate of 

heat evolution decrese) 

� kegâue G<ceerÙe peueeÙeespeve keâe ceeve Ieš peelee nw~ 

� mebkegâÛeve (shrinkage) keâe ceeve Ieš peelee nw~ (shrinkage 

decreases) 

� 28 efove keâer meeceLÙe& Ieš peeleer nw~ 

� jemeeÙeefvekeâ DeeIeele menves keâer #ecelee yeÌ{ peeleer nw~ 

� leg<eej (Frost) ØeeflejesOe keâe ceeve Ieš peelee nw~ 
���� Ùeefo meercesvš ceW C3 A keâer cee$ee ceW yeÌ{e efoÙee lees- 

� peueeÙeespeve keâer oj keâe ceeve yeÌ{ peelee nw~ 
� G<ceerÙe peueeÙeespeve keâer oj keâe ceeve yeÌ{ peelee nw~ 
� kegâue G<ceerÙe peueeÙeespeve (Total heat of hydration) keâe ceeve 

yeÌ{ peelee nw~ 
� peceeJe keâer oj yeÌ{ peeleer nw~ 
� mebkegâÛeve keâe ceeve yeÌ{ peelee nw~ 
� meercesvš keâer Ûejce meeceLÙe& keâce nes peeleer nw~ 
� meercesvš keâer meuhesâš Dešwkeâ/kewâefcekeâue Dešwkeâ menves keâer #ecelee keâce 

nes peeleer nw~ 
���� Ùeefo meercesvš kesâ keâCeeW keâer met#celee yeÌ{e efoÙee peeS lees 

meercesvš ceW– 

� peueeÙeespeve keâer oj keâe ceeve yeÌ{ peelee nw~ 
� G<ceerÙe peueeÙeespeve keâer oj keâe ceeve yeÌ{ peelee nw~ 
� kegâue G<ceerÙe peueeÙeespeve keâe ceeve veneR yeÌ{siee~ 
� øeâmš ØeeflejesOe menves keâer #ecelee yeÌ{ peeleer nw~ 
� lejeF& keâeue keâce nes peelee nw~ 



Building Material  48 YCT 

meerceWš keâe hejer#eCe (Test of cement) 

���� meerceWš keâe mLeueerÙe hejer#eCe (Field test of cement)- 

1. jbie (Colour) 

 meeOeejCe heesš&uewC[ meerceWš keâe jbie nje Oetmej (Greenish Grey) 
nesvee ÛeeefnS~ 

Ì2. {suee hejer#eCe (Lump test)- 

 meercesvš ceW efkeâmeer Yeer Øekeâej kesâ Ì{sues GheefmLele veneR nesves ÛeeefnS~ 
3. meerceWš kesâ Yeeweflekeâ iegCe(Physical Properties)- 

i. peye meercesvš kesâ Ì{sj Ùee yeesjs ceW neLe [eues lees, "C[e cenmetme 
nesvee ÛeeefnS~ 

ii. meercesvš keâes GBieefueÙeeW kesâ yeerÛe ceW cemeueves mes efÛekeâveeheve DevegYeJe 
nesvee ÛeeefnÙes~ 

iii. meercesvš keâer LeesÌ[er meer cee$ee ueskeâj heeveer mes Yejs efkeâmeer hee$e ceW 
[eue osves hej meercesvš keâes legjvle ner leueer ceW yew" peevee ÛeeefnS~ 

SSC JE 2017 & 2018 

4. iegCeJeòee hejer#eCe:- 
 meerceWš keâes G.I. meerš hej jKekeâj LeesÌ[er osj iece& keâjW (15-20 efceveš) 

lees meercesvš kesâ jbie ceW keâesF& Yeer heefjJele&ve veneR nesvee ÛeeefnS~ 
 ���� meerceWš keâe jemeeÙeefvekeâ hejer#eCe (Chemical test of 

cement) 

1. peueeves hej neefve (Loss on ignition Test)– 

 meercesvš keâes peueeves hej Gmekesâ Yeej ceW (OPC- 53 «es[ kesâ efueÙes 
4³ leLee OPC- 33, 43 «es[ kesâ efueÙes 5% mes) DeefOekeâ keâceer 
veneR nesveer ÛeeefnS~ 

2. DeefJeuesÙe DeJeMes<e hejer#eCe (Insoluble Residue test)- 

CSPTCL JE-2024, DDA JE-2023 

 DeefJeuesÙe DeJeefMe° keâer cee$ee OPC- 33 «es[ kesâ efueÙes 5% leLee 
OPC- 43, 53 «es[ kesâ efueÙes 4% mes DeefOekeâ vener nesveer ÛeeefnÙes~  

3. iebOekeâ hejer#eCe (Sulphur test)- 

 meercesvš ceW meuheâj keâe kegâue DebMe 3.5³ mes DeefOekeâ veneR nesvee 
ÛeeefnS~ 

4. cewiveerefMeÙee (Magnesia)- 

 meercesvš ceW cewiveerefMeÙee keâer kegâue cee$ee meerceWš kesâ meYeer «es[ kesâ 
efueS 6³ mes DeefOekeâ veneR nesvee ÛeeefnS~ 

5. meercesvšerkeâjCe metÛekeâebkeâ (Cementation Index)- 

 meercesvšerkeâjCe keâe ceeve 1.02 mes 0.66 kesâ ceOÙe nesvee ÛeeefnS~  
6. L.S.F. (Lime saturations factors.) - 

 L.S.F.= 3

2 2 3 2 3

CaO 0.7SO

2.8SiO 1.2Al O 0.65Fe O

−
+ +

 

� OPC-33, 43 «es[ kesâ efueÙes LSF keâe ceeve 0.66-1.02 leLee 
OPC-53 kesâ efueÙes LSF keâe ceeve 0.80-1.02 neslee nw~  

MP Sub. Engg. 2017 

7. jemeeÙeefvekeâ mebIeškeâ (Chemical Composition)- 

 Suegefcevee (Al2O3) leLee DeeÙejve Dee@keämeeF[ (Fe2O3) kesâ ØeefleMele 
keâe Devegheele 0.66 mes keâce veneR nesvee ÛeeefnS~  

���� meerceWš keâe Yeeweflekeâ hejer#eCe(Physical Test of 

Cement)- 

ESE Pre 2023, UPPCL JE 2022, GPSC 2022,  

MHWCD JE-2024, MH Solapur M.C. JE-2024 

met#celee hejer#eCe (Fineness Test) 

TNPSC AE CES-2024, SSC JE-2024,  

JKSSB Draftsman-2024 

 Fmekesâ Éeje meerceWš keâer met#celee Ùee cenervelee efJeefMe° melener 
#es$eheâue kesâ heoeW ceW %eele efkeâÙee peelee nw~ 

� unit-cm
2
/gm   

� meerceWš kesâ met#celee hejer#eCe keâer leerve efJeefOe nw  

(i)  Ûeeueveer efJeMues<eCe hejer#eCe (Sieve analysis test)- 

 Fme efJeefOe ceW ueieYeie 100 «eece meercesvš keâe ØeefleoMe& ueskeâj Gmes 
90(µ) Ûeeueveer mes 15 efceveš lekeâ Úeveves kesâ yeeo Ûeeueveer kesâ Thej, 
Øeehle DeJeMes<e (Residue) efvecve ceeve mes DeefOekeâ veneR nesvee ÛeeefnS-  

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 

� meercesvš kesâ keâCeeW keâer meeFpe meeceevÙele: 75 µ-150 µ lekeâ nesleer nw~ 
(ii)  yuesve keâe JeeÙeg heejiecÙelee hejer#eCe (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) 

 Fme efJeefOe Éeje melener #es$eheâue kesâ DeeOeej hej meercesvš kesâ keâCeeW 
keâer met#celee (Fineness) %eele keâjles nw, Ùen hejer#eCe efueÙee 
(Lea) Deewj veme& (Nurse) GhekeâjCe Éeje keâjles nw~ 

���� efJeefMe° melener #es$eheâue (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 

Skeâ «eece meercesvš kesâ melener #es$eheâue keâes efJeefMe<š melener #es$e keânles nw~ 

meercesvš 
efJeefMe° melener #es$eheâue 

(mesceer2/«eece) 

meeOeejCe heesš&uewC[ meercesvš 2250 

Deuhe T<cee meercesvš 3250 

GÛÛe T<cee meercesvš 2250 

MeerIeÇ keâ"esjer meercesvš 3250 

heesš&uewC[ heespeesueevee meercesvš 3000 

heesš&uewC[ muewie meercesvš 2250 

meuhesâš ØeeflejesOeer meercesvš 4000 

neF[^esheâesefyekeâ meercesvš 3500 

(iii) Jewievej šefye&ef[šer ceeršj hejer#eCe (Wagner Turbidity 

meter Test)– 
BHEL Supervisor Trainee-2024 

 Fme efJeefOe Éeje melener #es$eheâue (Surface area) kesâ DeeOeej hej 
meercesvš kesâ keâCeeW keâer met#celee (Fineness) %eele keâjles nw~ 

� Ùen efJeefOe DeJemeeove (Sedimentation) hej DeeOeeefjle nw~ 
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veesš– 
� meerceWš keâer cenervelee mes Gmekesâ yevOekeâ iegCeeW ceW megOeej neslee nw~  
� cenerve meercesvš keâe mebkegâÛeve DeefOekeâ neslee nw~  
meIevelee hejer#eCe (Consistency test) 

� Ùen hejer#eCe efJekeâeš GhekeâjCe Éeje huebpej keâer meneÙelee mes keâjles 
nw~ 

� meeOeejCe heesš&uewC[ meercesvš keâer meIevelee (consistency) 25–

30% lekeâ nesleer nw~ 
SSC JE 2017 & 2018, DMRC JE 2017 

� meeceevÙe meIevelee heeveer keâe Jen ØeefleMele (IS 4631 clause 5.1) 

cee$ee nw efpemekeâes meercesvš ceW efceueeves mes Skeâ efveef§ele ieeÌ{sheve keâe 
hesmš yevelee nw~ 

� meercesvš keâe DevÙe hejer#eCe pewmes–mecheer[ve, leveve meeceLÙe&, peceeJe 
keâeue, efveoexef<elee hejer#eCe Deeefo keâjves mes henues Ùen hejer#eCe keâjles 
nw~ 

� Deeõ&lee 90³, leeheceeve 27 ±2°C 
� heeveer keâer Jen ØeefleMele cee$ee efpememes meercesvš ceW efceueeves hej efJekeâeš 

GhekeâjCe Éeje huebpej keâer meneÙelee mes meercesvš hesmš keâe hejer#eCe 
keâjves hej efJekeâeš huevpej, ceesu[ ceW Meer<e& mes (from top) 33 
mes 35 mm Oeme peeS, heeveer keâer Gme ØeefleMele cee$ee keâes meercesvš 
keâer meeOeejCe meIevelee (Normal consistency) keânles nw~ 

� efJekeâeš GhekeâjCe keâe meebÛee MebkeäJeekeâej neslee nw~ 
UPPCL JE 2022, JSSC JE 2022, JSSCJE-2023  

  Kerla PSC poly. Lect-2023 

Attachment Use 

10 mm φ Plunger Consistency test  

1 mm
2
 Needle  Initial Setting time  

5 mmφ annular colar Final Setting time 

heeveer keâer cee$ee 0.78P 

 

���� ØeejefcYekeâ peceeJe keâeue hejer#eCe (Initial setting time 

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

� Ùen hejer#eCe YeejleerÙe ceevekeâ keâes[ 4031 Part-5 kesâ Devegmeej 
keâjles nw~ 

� meercesvš keâer ØeejefcYekeâ peceeJe keâeue (I.S.T.) hejer#eCe efJekeâeš 
GhekeâjCe mes %eele keâjles nw~ 

� meercesvš keâe ØeejefcYekeâ peceeJe keâeue efveef[ue keâer meneÙelee mes %eele 
keâjles nw, efveef[ue keâe JÙeeme (dia of needle) 1mm neslee nw~ 

 0.85Ppeue keâer cee$ee =  

� Temperature 27°C ±2°C 

���� Deefvlece peceeJe keâeue (Final setting time)– 
 meerceWš ceW peue keâes efceßeCe keâjves kesâ meceÙe mes ueskeâj meerceWš kesâ 

ØelÙeemLe DeJemLee (elastic state) ceW hengBÛeves lekeâ keâe meceÙe, peye 
lekeâ Ùen meercesvš Skeâ efveefMÛele Yeej keâes menves ceW me#ece ve nes 
peeÙe; Debeflece peceeJe keâeue (I.S.T.) keânueelee nw~ 

� Debeflece peceeJe keâeue %eele keâjves kesâ efueS Je=òeekeâej efveef[ue keâe 
GheÙeesie efkeâÙee peelee nw efpemekeâe JÙeeme 5mm neslee nw~ 

� Ùen hejer#eCe efJekeâeš GhekeâjCe Éeje keâeuej kesâ meeLe metF& keâer 
meneÙelee mes %eele keâjles nw~ 

 0.85Ppeue keâer cee$ee =   

 P = meeOeejCe meIevelee (Normal Consistency) 

Note- 

���� meIevelee, ØeejefcYekeâ SbJe Debeflece peceeJe keâeue hejer#eCe efJekeâeš 
GhekeâjCe Éeje efkeâÙee peelee nw~ 

ISRO Scientist Engg.2024, SSC JE-2023, HSSC JE-2024 

efveoexef<elee hejer#eCe (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) 

 (ii) Auto clave (for free lime & magnesia) 
BHEL Supervisor Trainee-2024, TNPSC AE-2023,  

DDA JE-2023, JSSC JE-2023 

� Fme hejer#eCe Éeje meercesvš ceW GheefmLele cegòeâ Ûetvee, cegòeâ ceQiveerefMeÙee 
keâer cee$ee %eele keâjles nw~ 

 
0.78Ppeue keâer cee$ee =  
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� meercebsš keâer efveoexef<elee keâer peeBÛe nsleg 100 «eece meercesvš uesles nw~ 
� meeOeejCe heesš&uewC[ meercesvš (OPC), heespeesueevee heesš&uewC[ 

meercesvš (PPC), efvecve T<cee meercesvš (LHC), MeerIeÇ keâ"esjer 
meercesvš (RHC) kesâ Øemeej (expansion) keâe ceeve 10 mm mes 
DeefOekeâ veneR nesvee ÛeeefnS, peyeefkeâ GÛÛe SuÙegefcevee 
meercesvš,(HAC) GÛÛe meuhesâš meercesvš (SSC) kesâ efueS Fmekeâe 
ceeve 5 mm mes DeefOekeâ veneR nesvee ÛeeefnS~ 

UP Jal Nigam JE 2016, UP awas vikash parishad-2022 

� OPC meerceWš keâe Øemeej Auto clave hej 0.8³ mes DeefOekeâ veneR 
nesvee ÛeeefnS~  

mecheer[ve meeceLÙe& hejer#eCe (Compressive strength test) [IS 

650-1996]  
UPPCL AE 2021, KPSC AE 2021 

 

� Fme hejer#eCe Éeje meercesvš keâer mecheer[ve meeceLÙe& (compresive 

strength) %eele keâjles nw~  

� Ùen hejer#eCe Ieve hejer#eCe Éeje keâjles nw efpemekeâer ceehe 70.6 mm 

× 70.6 mm × 70.6 mm neslee nw efpemekeâe cross section 

area �  49.84/50 Jeie& mesceer. neslee nw~  
� Ùen hejer#eCe, mecheer[ve meeceLÙe& peeBÛe ceMeerve Éeje keâjles nw~ 

� peue keâer cee$ee P
3.5

4

 = + 
 

× (meerceWš leLee yeeuet keâe kegâue Yeej)  

ØeefleoMe& Devegheele meerceWš : yeeuet (1:3) 

ØeefleoMe& keâer mebKÙee 3 

leeheceeve (Temperature) 27±2
0
C 

Deeõ&lee (Humidity) 90% 

� Yeej 350 efkeâuees«eece/mesceer.2/efceveš keâer oj mes ueieeles nw~ 
leveve meeceLÙe& hejer#eCe (Tensile strength test)  

 
Briquette apprutus  

All Dimension in mm 

� meercesvš keâe leveve meeceLÙe& efyeÇkesâš hejer#eCe (Briquette Test) 

Éeje efkeâÙee peelee nw~   

ØeefleoMe& Devegheele meerceWš : yeeuet (1:3) 

SSC JE 2018 

efyeÇkesâš ØeefleoMe& keâer mebKÙee 6 

leeheceeve (Temperature) 27±2
0
C 

Deeõ&lee (Humidity) 90% 

� Fme hejer#eCe keâe heefjCeece meercesvš keâer Deeveceve meeceLÙe& 

(Flexural strength) keâes meerOes oMee&lee nw~ 

� LeÇesš keâe #es$eHeâue = 645 mm
2

  

 heeveer keâer cee$ee (amount of water) P
2.5

5

 = + × 
 

(meercesvš 

leLee yeeuet keâe kegâue Yeej) 

� leveve meeceLÙe& hejer#eCe ceMeerve ceW Load apply keâjves keâer oj 0.7 

N/mm
2
/minute. nesveer ÛeeefnS~  

 OPC keâer vÙetvelece leveve meeceLÙe& (Minimum tensile 

strength of OPC)– 

 3 efove yeeo ⇒ 2 vÙetšve/efceceer2 Ùee 20 efkeâuees«eece/mesceer.2 

 7 efove yeeo ⇒ 2.5 vÙetšve/efceceer2 Ùee 25 efkeâuees«eece/mesceer.2 

efJeefMe° ieg®lJe hejer#eCe (Specific gravity test)  

 Fme hejer#eCe keâes keâjves kesâ efueS lejue kesâ ™he ceW, kewâjesefmeve 

lesue/vesheäLee keâe Fmlesceeue keâjles nw, efpemekeâer efJeefMe° ieg®lJe 0.73 

mes keâce veneR nesveer ÛeeefnS~ 

� ØeefleoMe& keâe Yeej 64 «eece uesles nQ~ 

� OPC meercesvš keâer efJeefMe° ieg®lJe 3.15 Ùee Fmemes DeefOekeâ nesleer nw~ 

� meercesvš keâe efJeefMe<š ieg®lJe ueer ÛewšefueÙej heäueemkeâ Éeje ceehee 

peelee nw~  

Specific gravity = 
Weight of cement (in gm)

Displaced volume of liquid (in ml)
 

veesš– 

� efpeme meerceWš ceW DeeÙejve Dee@keämeeF[ keâer cee$ee DeefOekeâ nesleer nw Gme 

meerceWš keâe efJeefMe° ieg®lJe DeefOekeâ neslee nw~  

� Heat of hydration is done by Calorimeter. 

���� efJeefYeVe Øekeâej kesâ meercesvš kesâ efueS Gvekeâer mecheer[ve meeceLÙe& 

(N/mm
2
) 

MP PGCL JE 2023 ESE Pre 2023 


