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Abstract— In the present experimental work, is made to study on
the strength properties of structural light weight concrete
produced replacing coarse aggregate by blending light weight
aggregates such as Cinder(class-F) and ECA for M30 grade of
concrete. The light weight concrete is prepared by using Cinder
and ECA with replacement of cement and coarse aggregate with
40,50,60 % and 100% in concrete . Mix design of the project is
1:1.24:0.63. As per above mix proportion we casting 15 no. of
brick specimens of size 0.61x0.20x0.10m and cylindrical moulds
of 0.15x0.3m. For the period of 7,14,28 days. Light weight
concrete has strength comparable to normal weight concrete, yet
is typically 25 % to 35% lighter
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I. INTRODUCTION

he light weight concrete helps in decreasing load as the

density is reduced substantially from ranges of
2400kg/cubic meter to 1800kg/cubic meter. Light weight
concrete is an enhanced version of concrete, with decrease in
density of concrete. When structural concerns require a
minimum to the dead load, light weight concrete is used. It is
light weighted it is easy lifting and carrying which is an
important advantage of light weight concrete. It also offers
slower temperature transfer rates then standard concrete. The
bond between the cement and aggregates is strong in case of
light weight concrete when compared to that of normal
conventional concrete. There is an increase in demand of light
weight concrete due to its low density & improved strength.

Light weight aggregates used for structural light weight
concrete are generally expanded clay. The structural engineers
to reduce the size of structural members such as columns,
foundation and other load bearing structures while contribute
and maintain the structural performance. For the most part
light weight concrete is not strong as concrete made with
typical aggregates. The high self weight of traditional concrete
with ordinary aggregates, The past to decrease the self of
concrete called light weight concrete. The main objective of
this project is to study the different strength parameters like
compressive, tensile, flexural strength , comparing density of
conventional concrete with light weight concrete for M30
grade of concrete and also study the workability
characteristics of concrete.

Il. PROCEDURE
Concrete:-

Concrete is a construction material composed of Portland
cement and water combined with sand, gravel, crushed stone,
or other inert material such as expanded slag or vermiculite.
The cement as water form a paste which hardens by chemical
reaction into a strong, stone like mass.

Cement: -

Cement is a binder material which sets and hardens
independently, and can bind other materials together. Cement
is made up of four main compounds tri calcium silicate (3CaO
Si0,), dicalcium Silicate (2CaO SiO,), tri calcium acuminate
(3Ca0 Al,O3), and tetra-calcium aluminoferrite (4caco Al,O;
Fe,0s).tetra-calcium aluminoferrite (4CaO Al,O3 Fe,03). In
an abbreviated notation differing from the normal atomic
symbols, these compounds are designated as C3S, C2S, C3A,
and C4AF, where C stands for calcium oxide (lime), S for
silica and A for alumina, and F for iron oxide Small amounts
of uncombined lime and magnesia also are present, along with
alkalis and minor amounts of other elements.

Properties of cement

S.NO Physical property Test result
1 Compressive Strength(Mpa) 48.35
2 Fineness (%) 6
3 Specific Gravity 3.06
Fly Ash:-

Fly ash is generally finely divided residue ash particle
resulting from the combustion of coal in the furnaces which
blows along with flue gas of the furnace.
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Chemical properties of fly ash Physical properties of fine aggregates
Chemical . High calcium S.NO. Physical property Test result
Low calcium fly ash
compound fly ash 1. Fineness modulus 245
Class F Class C — )
silicon dioxide 54.90 39.90 2 Specific Gravity 256
. s i
Aluminium oxide 25.80 16.70 3 Bulk Density(kg/m’) 1530-1600
4. Water Absorption (%) 0.80
Calcium oxide 8.70 24.30
Expanded Clay Aggregates: -
Magnesium oxide 1.80 4.60 . i
LIGHT EXPANDED CLAY AGGREGATES. It is the special
Sulfur trioxide 0.60 330 type of aggregate which are formed by pyroclastic process in
rotary kiln at 1,200 °C (2,190 °F) very high temperature.
Sodium oxide and 0.60 1.30 Since it is exposed to high temperature, the organic
potassium oxide compounds burn, as a result the pellets expand & form a
| ; honeycombed structure. Whereas the outside surface of each
ron oxide 6.90 5.80

granule melts and is sintered. The resulting ceramic pellets are
Physical properties of fly ash lightweight, porous and have a high crushing resistance. It is
environmental  friendly, entirely a natural product

Properties e incorporating same benefits as tile in brick form. LECA is
Soecifi - » non-destructible, noncombustible & impervious to attack by
pecific gravity ' dry-rot, wet-rot & insects.

Moisture content 19.75% Before deciding any material to be used as aggregate it has to
possess some standards set by 1S: 1343.As we are concerned

Fineness 0.001-0.6mm with the mix design the basic tests were conducted the results
were determined.

Maximum dry density 1.53

Cohesion 3- 34 Kpa

(Compression index 0.15

Aggregates: -

Aggregates are the important constituents in concrete. They
give body to the concrete, reduce shrinkage and effect
economy. Earlier, aggregates were considered.

Expanded Clay Aggregate

The size of the aggregate bigger than 4.75 mm is considered . .
as coarse aggregates and aggregate whose size is 475 mmand  Physical properties of ECA

less is considered as fine aggregates. SNO __ Physical property Test result
: Fine aggregates Maximum Size (mm) 20
« Expanded clay aggregates -
2 Fineness modulus 7.25
FINE AGGREGATES: - 3 Specific Gravity P.70
Fine aggregates or sand is an accumulation of grains of - ;
mineral matter derived from the disintegration of rocks. 4 Pulk Density(kg/m’) 1480-1610
Sands that have been stored out and separated from the 5  |Water Absorption (%) 0.12
organic material by the action of currents of water or by winds _
across arid lands are generally quite uniform in size of grains. 6 Aggfeggte Crushing 16.60
Usually commercial sand dunes originally formed by the Value (%)
action of winds.
7 IAggregate Impact Value 11.01
%)
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Water:-

The quality of water is important because contaminants can
adversely affect the strength of concrete and cause corrosion
of the steel reinforcement. Water used for producing and
curing concrete should be reasonably clean and free from
deleterious substances such as oil, acid, alkali, salt, sugar, silt,
organic matter and other elements which are detrimental to the
concrete or steel. If the water is drinkable, it is considered to
be suitable for concrete making. Hence, potable tap water was
used in this study for mixing and curing.

The PH value of water should be in between 6.0 and 8.0
according to 1S 456 —2000.

Workability Tests:-

»  Compaction Factor Test
*  Slump cone Test

Compaction Factor Test: -

Compaction factor of fresh concrete is done to determine the
workability of fresh concrete by compacting factor test.

—~—y

Compaction factor values:-

Fly ash% ECA % Compa\ité:lounes Factor
40 100 0.82
50 100 0.79
60 100 0.8

Slump Cone Test:-

The word ° workability’ signifies much wider and deeper
meaning than the other terminology “ consistency” often used
loosely for workability.

Slump Test Results:-

Fly ash% ECA % Slump Values
40 100 132
50 100 129
60 100 127

Compressive Strength Test:-

The compressive strength of any material is defined as the
resistance to fOailure under the action of compressive forces.
The compressive strength of a concrete is determined in
batching plant in laboratories for every batch in order to
maintain desired quality of concrete during casting.
Compressive strength is calculated by dividing the failure load
with the area of application of load, after 7, 14 and 28 days of
curing.

Compression Testing Machine

Compression Test Results:-

Compressive strength is defined as resistance of concrete to
axial loading. Cubes are put in the machine and after tighten
its wheel start button is pressed as pressure is begin to apply.
Reading of meter is note down when cracks are there on
cubes.

Compressive strength is calculated by following formula:
Compressive Strength = P/A

Where P = load

A = area of cube.

Compression strength test values:-

Fly ash% ECA% | 7 days l4days 28days
40 100 | 3.59 412 452
50 100 |4.25 4.32 4.80
60 100 |4.12 4.24 4.48
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u comp.sten| 7 days)
B comp.strn| 14 days)

® comp.stm|28 days)

40% 50% 60%

x- Axis: - Fly ash proportions
Y-Axis:- Compressive Strength Values (N/mm?)
Flexural Strength Test:-

The flexural strength is a stress at failure in bending. It is
equal or slightly larger than the failure stress in tension.
Concrete as we know is relatively strong in compression weak
in tension. The tensile stresses are likely to develop in
concrete due to drying shrinkage rusting of steel
reinforcement temperature gradient and many other reasons.

e s e
e s S

]

Flexural Strength

Test Flexural Strength Values:-

For flexural test beams of 150x150x700 mm3 size were
adopted. The load was applied without shock and was
increased until the specimen failed, and the maximum load
applied which is on the meter to the prism during the test was
recorded. The appearances of the fractured faces of concrete
failure were noted. Three-point load method was used to
measure the flexural strength of Coconut Shell Aggregate
Concrete. The flexural strength of the prisms was calculated
as per given equation

Modulus of rupture, fb = PL/bd2

Where P = Maximum load applied, N

L = Supported length of the specimen, mm
b = Measured width of the specimen, mm

Flexural strength values:-

Fly ash% ECA % 7 days l4days 28days
40 100 105 126 112
50 100 112 1.32 1.20
60 100 1.17 1.38 1.24

x- Axis :- Fly ash proportions
Y-Axis :- Flexural Strength Values (N/mm?)

40% FA and 100% ECA as replacement of cement CA has
achieved the normal compressive strength.

50% FA and 100% ECA as replacement of coarse aggregate
has achieved the maximum compressive strength.

60% FA and 100 % ECA as replacement of either cement or
coarse aggregate has achieved less compressive strength than
ordinary concrete after 28 days.

The data show the ECA and FA can be replaced in place of
cement. However, percentage ECA and Fly ash replacement
has influence on concrete properties. Compressive strength
was higher than control concrete for 100 % ECA and 50% FA
replacement at 7 and 28 days of curing ages.

I11. CONCLUSION

Regardless of the replacement level for all the mixes,
inclusion of fly ash and ECA has improved the workability of
a concrete due to the fineness and spherical shape of its
particles. Having fly ash in a concrete mix as a replacement of
cement or fine aggregate increases its compressive strength
due to the pozzolanic activity of the ash. The compressive
strength of a fly ash and ECA concrete keeps increasing over
a long time because the fly ash retards the hydration process
of cement, whereas ordinary concrete reaches its maximum
compressive strength after around 28 days.
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