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CEMENT CONCRETE

Basic Concept

Structural Engineering

Analysis Design

Analysis
son toss aspect
compatibility of structure
Energy of structure

yty

Equilibrium
g

of structure

Design
RCC
gg
PSC steel structure aspects

safety
serviceability
Durabity
Economic
DurabityDurabity
As thetic

Here cat is concrete and Rlf isreinforcss concreteconcrete aaeandnmentdd RlfRlf isis
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1 Safety
A
SaS
structure
yy

must be safe withsufficmustst beb issentsafeafe ww
f O S fsusuloadingufficufficiiee thatntnt is expected

to come on it during its design life
Ex Designing of beam

uringuring

Safety It is
gg
made safe under tensile

loading by providing adequate
RIfn

2 Serviceability
It
SeSe
signifies that

yy
structure should

provide service for which it is
constructed
p

Ex Doubly RIF section instead of singly
RIfn section

yy
is more serviceable

3 DurabilityADD structureab tyab ty
should be durable sustain

loading for which it is designed andshould
loadinloadin

perform well within safety limit
and serviceability limit
Durability without

yy
serviceability and

lessDurDur margin of safety is irrelevant
y

Ex By providing
gg nominal

y
cover selecting
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typeof material forconstrutypetypeofof materm
ction
l forfor

4 Economy
Design and

y
construction of anystructure should be economicalaa withoutyy

affecting safety serviceability and
durabilityEx Monolithicurabilityurability

casting of beam and
slab using pozzo lona in some
proportion

g
with
pp

cement

5 As thetic
If large investment is done over design
and construction

gg
of structure it should

gg

be as thetic good in appearance
Ex By changing the

odod
geometry of the

sectionByy
like
g
providing half round

section instead
pp
of rectangular section

Plain and Reinforced concrete

1 Plain concrete Pcc
It is a paste which is formed by addi
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tian of water in specified proportion in
mixture of binding material

pp
cement

fine aggregate and
g

coarse aggregate
and admixture

ggregateggregate it required

Cct is strong in compression but weak in
tension

Its tensilestrength isincreased byreinfo
estrengthstrength inrcingbybyit byrrreinreinfofo irrcingcingbbbbas RIf ncement concretereinn

Its tensile strength is one tenth approx
of its compressive strength
PCC is generally used in mass concreting

Ex Damgg Smallenerener Pedestalyy etc

2 Reinforced Cement concrete
It is a cot with rifn embedded in it
The embedded Afnmakes it capable of
resisting tension also
Steel bars

g
are generally used for Rif of

Concrete
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steel bars are embedded in tension zone
in Cct and relieves it ofany tensionand take all the tensile loading

y without
separating from the Cct

The bond between steel and surrounding
ensures strain compatibility i e the
strain at any particular point in steeland Cct wouldanyany be same

R.lt steel also imparts ductility to the
cat which otherwise

p
is brittle
uctilituctilit

material

Here ductility means large deflection
due to yielding of steel

gg
would be

observed
yy
prior to

gg
the failure

Tensile stress in Cct arise due to
1 fleur al tension
2 Diagonal tension
3 Shear
DiagoDiago

4 Temperature difference
5 Shrinkage effect
6 Restrain
hrinkaghrinkag

to deformation
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Under these condition Rlfnis to beprovinndedRlfnisRlfnis
across potentialprovprov tensilededded crack

Different grades of Concrete

Groups Grade specified charact
designation eristic

p
compressive

strength of 150mm
cube
g
at 28 day

Ordinary MIO
15concrete

y
Mugford

10

20
standard M25 25
Concrete M30 30

Misuse
s

MisMis 40
45

M55 55
M60 60

High M65 65

strength M70 70
M 75 75concrete

80MSO
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M85 85
M90 90
M95 95
M100 100

NOTE 1 In the designation of Cct min
M refers to

eses
the
gnagna

min
ionion

and number
to be specified characteristiccompressive

risticr
strengthoccomommpmp eresresssaiviv 8ee days
expressed in NI mm 2

2 for Cct of grade above Moo design
parameter of IS 456 are not valid

gg
and

for this cat further specilised literature
on experimental result is to be concerned

3 Ordinary act is used for general Rec
continued standard

yy
cot is used

or gege
for pre

stressed Cct structure and high strength
Cct is used for high strength Rec

gg

strucforfor highhigh sstststurerengtrengt
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Minimum grade of concrete to be used
depends upon the

ee
exposure conditions

in the anticipated life of the Cct which
governs its durability as follows

Exposure Min grade of Min gradeof
Cat PCC

adeade
CA RCC

Mild M 20
Moderate MI5 M25
Severe Mao M30

Very severe M20 M35
Extreme
yy

M25 Mao

NOTE Minimum gradeof plain cat for
mild exposure condition

eo pp
is not

specified

REMARK Minimum grade of Cct Is 956
RCC M

gg
20
g

PCC MI5
Min grade of at structural shall be Mao
but
g
1425 for building 1513920

a More thanforf 15m in height in seismic
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zone III II I
b But
o

not less than that required by Is
456 based on exposure condition

q by

Minimum gradeof act to be used in
prestressed

gg
Cct Psc work

A Pre tensioned
B Post tensioned

M
M30

There is normally gain of strength
beyond 28

nono
days the
yy gg extentainain

of which
gg

depends upon the
ss
grade and type of

cement curing and environmental
ypp

condition

The design should be based upon 28 days
characteristics

gg
strength of Cct

upoupo
unless

there is evidence of justify higher str
for a particular structure

justifyjustify duehighhigh to age
for Cct ofgradeMao and above the
rate of increase

gradeg
of compressive strength

with age shall be based
pp

on actual
strenstren

observationageage
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for Cct of grade lower than specified
before it may be

ee
used for plain cat

works
beforeo

leanmm tyy works simplefoun
ynn atyy wdorrationks simpsimp

foundationfounfounddforddatat masononon any wallor other simple or temporary RC
anan Cyy

construction

Compressive strength of Concrete
It is the

pp
ability of the

gg
Cct to resist the

gradual compressive
y load

It
rara
is most important property of Cct as

other properties like tensile
p p

strength
shear strength bond strength
impermeability durability can be inferred
from the compressive strength only by
empirical relationship

Compressive strength can be measured bystandard test on Cct cube on cylinder
y

specimen

Strength of act in unianial compression is
determined
StrengthStrength

by loading stand
pp
and
essii

cube

of 150 mm to failure
y

in
nn
compression
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testing machine

The test specimen in general istestedafterdd
28 days of casting and

g
continues curing

In order
daysdays

to find the rate of gain of
strength it can be tested at the

gag
age

of 3 days on 7 days

Cube is always tested on sides i e face in
touch with mould

y

strength of cube is expressed to nearest of
0 5 NI mm

As per IS 456 I sample must consist of
3 specimen cube

To reportstrength of cube sampleaverage
of 3 specimen must be taken such

p a thatveravera
individual variation should not be more
than I 15Y
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During casting

loading applied on face in
touch with mould

me

DuringTesting
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NOTE
Relative strength of prism of different
LIB ratio

LIB
ratio

0.5 1.0 2.0 3.0 4.0 5 g

Relative 1.5 I 0.8 0.72 0.68 0.6

strength
150mm
g

cube
Strength Cy 0.8 Su
Su
g

1.25
yy
Cy

Characteristics compressive strength of
concrete
It is thestrength below which not more
than 54 of the

gg
test results are expected

to fail fall
Cct is designated by characteristics
strength of cube at 28 days
As cement paste hydrates for infinite
time continously long period Hence
we need to specify the

ngng
strength for
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some particular time

Variation in strength

MMM1MM

gg

M MAM

fm Mh

frequency density

No of sample in an interval
Total no of sample
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If the number of samples are increased
in
ff
definately the histogram becomes
frequency distribution

y histoghistog
curve

for most of the engineering material this
curve is symmetric about

neerineerin
mean and

such a curve is termed as normal
probability distribution curve I Gaussian
curve I Bell curve

Yipping
igg

É

japanning
Mean of observation strength EYi Entf

trr
m
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Deviation of observation strength f f m
stand and deviation of observation

E f f mG
n ou n 1

NOTE When standard deviation of entire
sample can be computed than M

is used but if standand deviation ofcertain portion of sample is computed
then N I is

p
used hence for act

I E f f m
I n I

spread of standard deviation is measure

of quality control

If r is large more strength variation
hence
If

poorer is the quality control

If standard deviation i small less
strength variation hence better is the

quality control


