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Topic to be covered 

O
verview

 of C
onstruction M

aterials 

" Scope of construction m
aterials in Building Construction, Transportation 

Engineering, Environm
ental Engineering, and Irrigation Engineering (applications 

only). 

" Selection of m
aterials for different civil engineering structures on the basis of 

strength, durability, Eco friendly and econom
y. 

Broad classification of 
materials 

, Natural, Artificial, special, finishing and recycled. 

N
atural C

onstruction M
aterials-R

equirem
ents of good building stone; general 

characteristics of stone; quarrying anddressing m
ethods 

and tools for stone. 

|Structure of tim
ber, general properties and uses of good tim

ber, different m
ethods 

|of seasoning for preservation of tim
ber, defects in tim

ber, use of bam
boo in 

|construction. 

|Asphalt, bitum
en and tar used in construction, properties and uses. 

Properties of lim
e, its types and uses. 

Types of soil and its suitability in construction. 
Properties of sand and uses 

Classification of coarse aggregate according to size 
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A
rtificial C

onstruction M
aterials 

Constituents of brick earth, Conventional / Traditional bricks, M
odular and Standard 

bricks, Special bricks -fly ash bricks, Characteristics of good brick, Field tests on 
Bricks, Classification of burnt clay bricks and their suitability, M

anufacturing process 
of burnt clay brick, fly ash bricks, A

erated concrete blocks. 

Flooring tiles-Types, uses 
Pre-cast concrete blocks-

hollow
, solid, pavem

ent blocks, and their uses. 

Plywood, particle board, Veneers, lam
inated board and their uses. 

Types of glass: soda lim
e glass, lead glass and borosilicate glass and their uses. 

Ferrous and non-ferrous m
etals and their uses. 

Cem
ent, A

ggregates, 
W

ater and A
dm

ixture 
|C

om
position of C

em
ent 

M
anufacturing process of C

em
ent-

dry and w
et (only flow

 chart), types of cem
ent 

land its uses. Field tests on cem
ent. 

Physical properties of OPC and PPC: fineness, standard consistency, setting tim
e, 

soundness, com
pressive strength. D

ifferent grades of OPC and relevant BlIS codes. 

Physical properties of OPC and PPC: fineness, standard 
consistency, setting tim

e, 
|soundness, com

pressive strength. D
ifferent grades of OPC and relevant BIS codes. 

|Testing of cem
ent: Laboratory tests-fineness, standard consistency, setting tim

e, 
|soundhess, Compressive strength. Storage of cem

ent and effect of storage on 
properties of cem

ent. 
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Testing of cem
ent: Laboratory tests-fineness, standard consistency, setting tim

e, 
soundness, com

pressive strength. Storage of cernent and effect of storage on 
properties of cem

ent. 

BIS Specifications and field applications of different typesof cem
ents: Rapid 

hardening, Lowheat, Portland pozzolana, Sulphate resisting, Blast furnace slag, High 
A

lum
ina and W

hite cem
ent. 

A
ggregates: Requirem

ents of good aggregate, Classification according to size and 
|shape. 

Fine aggregates: Properties, size, specific gravity, bulk density, water absorption 
and bulking, fineness m

odulus and grading zone of sand, silt content and their 
|specification as per IS 383.C

oncept of crushed Sand. 

|C
oarse aggregates: Properties, size, shape, surface texture, w

ater absorption, 
soundness, specific gravity and bulk density, fineness m

odulus of coarse aggregate, 
grading of coarse aggregates, crushing value, im

pact value and abrasion value of 
C

oarse aggregates w
ith specifications. 

W
ater: Q

uality of w
ater, im

purities in m
ixing w

ater and perm
issible lim

its for solids 
as per IS: 456. 

|A
dm

ixtures in concrete: Purpose, properties and application for different types of 
|adm

ixturesuch as accelerating adm
ixtures, retarding adm

ixtures, w
ater reducing 

adm
ixtures, air entraining adm

ixtures and super plasticizers. (concepts only) 

C
oncrete 

Concrete: D
ifferent grades of concrete, provisions of IS 456 (Latest). 

|C
oncrete: D

ifferent grades of concrete, provisions of IS 456 (Latest). 
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|D
uff A

braham
 w

ater cem
ent (w

/c) ratio law, significance of w
/c ratio, selection of 

w
/c ratio for different grades, m

axim
um

 w
/c ratio for different grades of concrete for 

different expo-
sure conditions as per IS 456. 

D
uff A

braham
 w

ater cem
ent (w

/c) ratio law, significance of w/c ratio, selection of 

w/c ratio for different grades, m
axim

um
 w

/c ratio for different grades of concrete for 

different expo- sure conditions as per IS 456. 

Properties of fresh concrete: W
orkability: Factors affecting w

orkability of concrete. 

D
eterm

ination of w
orkability of concrete by slum

p cone, com
paction factor, V

ee-Bee 

C
onsistom

eter. V
alue of w

orkability requirem
ent for different types of concrete 

w
orks. Segregation, bleeding and preventive m

easures. 

Properties of fresh concrete: W
orkability: Factors affecting w

orkability of concrete. 

D
eterm

ination of w
orkability of concrete by slum

p cone, com
paction factor, V

ee-B
ee 

C
onsistom

eter. V
alue of w

orkability requirem
ent for different types of concrete 

works. Segregation, bleeding and preventive m
easures. 

Properties of Hardened concrete: Strength, Durability, Impermeability. 

Properties of Hardened concrete: Strength, Durability, Im
perm

eability. 

C
oncrete M

ix D
esign and Testing of C

oncrete 
Concrete mix design: Objectives, m

ethods of mix design, study of mix design as per 
IS 10262 (only procedural steps). 

Concrete mix design: O
bjectives, m

ethods of mix design, study of mix design as per IS 
|10262 (only procedural steps). 
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|N
on- destructive testing of concrete: R

ebound ham
m

er test, w
orking principle of 

|reb
o

u
n

d
 ham

m
er and factor affecting the rebound iindex, U

ltrasonic pulse velocity 

test as per IS13311 (part 1 and 2), Im
portance of N

D
T tests. 

N
on-

destructive testing of concrete: R
ebound ham

m
er test, w

orking principle of 

rebound h
am

m
er and factor affecting th

e reb
o

u
n

d
 index, U

ltrasonic pulse velocity 

test as per IS13311 (part 1 and 2), Im
p

o
rtan

ce of N
D

T tests. 

N
on-

d
estru

ctiv
e testin

g
 of co

n
crete: R

eb
o

u
n

d
 h

am
m

er test, w
orking principle of 

reb
o

u
n

d
 h

am
m

er and factor affectin
g

 th
e reb

o
u

n
d

 index, U
traso

n
ic pulse velocity 

test as per IS
13311 (part 

1 and 2), Im
portance of N

D
T tests. 

Q
uality C

ontrol of C
oncrete 

C
oncreting O

perations: B
atching, M

ixing, T
ransportation, Placing, C

om
paction, 

C
uring and Finishing of co

n
crete.2

 

F
orm

s for concreting: D
ifferent types of form

 w
orksfor beam

s, slabs, colum
ns, 

m
aterials used for form

 w
ork, requirem

ent of good form
 w

ork. Stripping tim
e for 

rem
oval of form

 w
orks perlS 456.8 

Form
s for concreting: D

ifferent types of form
 w

orksfor beam
s, slabs, colum

ns, 

m
aterials used for form

 w
ork, requirem

ent of good form
 w

ork. Stripping tim
e for 

rem
oval o

f fo rm
 w

orks perlS 456.a 

W
aterproofing: Im

portance and need of w
aterproofing, m

ethods of w
aterproofing 

and m
ate rials used for w

aterproofing.D
 

|Jo
in

ts in concrete construction: T
ypes of joints, m

ethods for joining old and new
 

concrete, m
aterials used for filling joints. 
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|Special C
oncrete and E

xtrem
e W

eather concreting 
Special C

oncrete: Properties, advantages and lim
itation of follow

ing types of 
Special concrete: Ready mix Concrete, Fiber Reinforced Concrete, High perform

ance 
C

oncrete, Self-com
 pacting concrete and light w

eight concrete. 

Special Concrete: Properties, advantages and lim
itation of follow

ing types of Special 
concrete: R

eady m
ix C

oncrete, Fiber R
einforced C

oncrete, H
igh perform

ance 
C

oncrete, Self-com
 pacting concrete and light w

eight concrete. 

C
old w

eather concreting: effect of cold w
eather on concrete, precautions to be taken 

w
hile concreting in cold w

eather condition. (only concepts) 

H
ot w

eather concreting: effect of hot w
eather on concrete, precautions to be taken 

|w
hile concreting in hot w

eather condition. (only concepts) 
R
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