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ABSTRACT- This experiment aims to examine the strength
characteristics of structural light weight concrete generated by
substituting light weight aggregates like Cinder (class-F) and
ECA for coarse aggregate in M30 grade concrete. Lightweight
concrete is created from cinder and ECA, with cement and
coarse aggregate substituted at 40%, 50%, 60%, and 100%.
The mix design for the project is 1:1.24:0.63. Using the
aforementioned mix percentage, we cast 15 brick specimens
measuring  0.61x0.20x0.10m and cylindrical moulds
measuring 0.15x0.3m. a whole of 7,14,28 days. Concrete that
is lighter by 25% to 35% has the same strength as concrete
that is heavier by weight.

KEYWORDS- Compressive Strength, Expanded Clay
Aggregate, Flexural Strength, Fly Ash, Tensile Strength.

I. INTRODUCTION

The light weight concrete aids in load reduction since the
density is lowered significantly from 2400kg/cubic metre to
1800kg/cubic metre. Light weight concrete is an improved
variety of concrete that has a lower density. When structural
problems necessitate a low dead load, light weight concrete is
employed. Because it is low in weight, it is simple to lift and
carry, which is a significant advantage of light weight
concrete.[1] It also has slower temperature transmission rates
than conventional concrete. When compared to standard
conventional concrete, the connection between the cement
and particles in light weight concrete is stronger. Because of
its low density and better strength, light weight concrete is
becoming more popular. [2]

The light weight concrete aids in load reduction since the
density is lowered significantly from 2400kg/cubic metre to
1800kg/cubic metre. Light weight concrete is an improved
variety of concrete that has a lower density.[3] When
structural problems necessitate a low dead load, light weight
concrete is employed. Because it is low in weight, it is simple
to lift and carry, which is a significant advantage of light
weight concrete.[4] It also has slower thermal transmission
rates than conventional concrete. When compared to standard
conventional concrete, the connection between the cement
and particles in light weight concrete is stronger.[5] Because

of its low density & better strength, light weight concrete is
becoming more popular.

Il. MATERIALS &PROPERTIES

A. Concrete

Concrete is a building material made of Portland cement and
water, as well as sand, gravel, crushed stone, or other inert
material such expanded slag or vermiculite. The cement and
water combine to produce a paste that hardens chemically into
a solid, stone-like lump.

B. Cement

Cement is a binder that sets and hardens on its own and may
bind other materials together. Cement is composed of four
major constituents: tricalcium silicate (3Ca0O SiO2), dicalcium
silicate (2CaO SiO2), tricalcium acuminate (3CaO Al203),
[5] and tetracalcium aluminoferrite (4caco AlI203 Fe203).
aluminoferrite tetracalcium (4CaO AI203 Fe203). Such
substances be labelled as C3S, C2S, C3A, and C4AF in a
shortened terminology that differs from the standard atomic
symbols, where C stands for calcium oxide (lime), S for silica,
A for alumina, and F for iron oxide. There are also trace
quantities of uncombined lime and magnesia, as well as
alkalis and trace amounts of other metals (see table 1 to 3).

Table 1: Properties of cement

. Test
S.NO Physical property result
1 Compressive Strength(Mpa) 48.35
2 Fineness (%) 6
3 Specific Gravity 3.06
Table 2: Fly ash Chemical properties
High
Chemical Low calcium fly calcium fly
compound ash Class F ash
Class C
Silicon dioxide 54.90 39.90
Aluminum 25.80 16.70
oxide
Calcium oxide 8.70 24.30
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Magnesium 1.80 4.60
oxide
Sulfur trioxide 0.60 3.30
Sodium oxide
and 0.60 1.30
potassium oxide
Iron oxide 6.90 5.80

Table 3: Fly ash physical Properties

Flyash Properties
Specific gravity 2.3
Moisture content 19.75%

Fineness 0.001-0.6mm
Maximum dry density 1.53
Cohesion 3- 34 Kpa
Compression index 0.15

C. Aggregates

Aggregates are essential components of concrete. These
provide the concrete structure, prevent shrinkage, and have an
economic impact. Previously, aggregates were considered.
Aggregates with a size greater than 4.75 mm are classified as
coarse aggregates, whereas aggregates with a size just under
4.75 mm are classified as fine aggregates.

» Fine aggregates
» Expanded clay aggregates

D. Fine aggregates

Fine aggregates, often known as sand, are an aggregation of
mineral matter grains formed by the dissolution of rocks (see
table 4).

Sands that have been preserved and isolated from organic
material by the operation of strong currents or breezes over
dry terrain are often fairly consistent in grain size. Typically,
industrial landforms are generated by the action of winds.

Table 4: Physical properties of fine aggregates

S.NO. Physical property Test result
1. Fineness modulus 2.45
2. Specific Gravity 2.56
3 Bulk Density(kg/m3) 1530-1600
Water Absorption
4 %) 0.80

E. Expanded Clay Aggregates

Light expanded clay aggregates. It is a kind of aggregates
created by the pyroclastic procedure in a rotating kiln at a very
elevated temp of 1,200 °C (2,190 °F). Because the organic
chemicals burn when exposed to high temperatures, the pellets
expand and develop a honeycombed structure. In contrast, the
exterior surface of each granule melts and sinters. Ceramic
pellets produced as a result are lightweight, porous, and have a
high crushing resistance. It is environmentally benign, fully
natural, and provides the same benefits as tile in brick form.
LECA is non-destructible, non-combustible, and resistant to
dry-rot, wet-rot, and insect assault.it shows that fig
1.Expanding clay aggegate.

Before choosing on a material to be utilized as aggregate, it
must meet the IS: 1343 criteria. Because we are concerned

with the mix design, basic tests were carried out and the
findings were decided(see table 5).

Figure 1: Expanded Clay Aggregate

Table 5: Physical properties of ECA

[ SNO Physical property I Test result

1 Maximum Size (mm) 20

2 Fineness modulus 7.25

3 Specific Gravity 2.70

4 Bulk Density(kg/'m3) 1480-1610

5 Water Absorption (%) 0.12

6 Aggregate L(nm)shmg Value 16.60

"0

7 Aggregate Impact Value (%) 11.01

F. Water

Water quality is critical because pollutants can reduce concrete
strength and induce corrosion of steel reinforcing. Water used
in the production and curing of concrete should be relatively
clean and devoid of harmful chemicals such as oil, acid, alkali,
salt, sugar, silt, organic matter, and other materials that are
harmful to the concrete or steel. If the water is drinkable, it is
deemed adequate for concrete production. As a result,
drinkable tap water was employed in this investigation for
mixing and curing.

As per IS 456 -2000, the PH value of water should range from
6.0 to 8.0.

G. Workability Tests

« Compaction Factor Test
* Slump cone Test

H. Compaction Factor Test

The compacting factor test of fresh concrete is used to measure
the workability of fresh concrete(see table 6).

Table 6: Compaction factor values

Fly ash% ECA % Compaflion Factor
. Values
40 100 0.82
30 | 100 0.79 -
60 100 0.8

. Slump Cone Test

The phrase "workability" has a considerably broader and
deeper meaning than the other term "consistency," which is
sometimes employed interchangeably with workability (see
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table 7).
Table 7: Slump Test Results
Fly ash% ECA % Slump Values
40 100 132
50 100 129
60 100 127

J. Compressive Strength Test

The compressive strength of any material is defined as its
resistance to failure when subjected to compressive pressures.
The compressive strength of concrete is determined at
batching plants in labs for each batch in order to preserve the
required quality of concrete throughout casting. After 7, 14,
and 28 days of curing, compressive strength is determined by
dividing the failure load by the area of applied load (see figure
2).

Figure 2: Compression Testing Machine

K. Compression Test Results

Compressive strength is defined as its resilience to axial
loading. Cubes are loaded into the machine, and after
tightening its wheel, the start button is pressed as pressure is
applied. When fractures appear on cubes, the meters reading
is recorded. The test result to analyze the figure 3
comparission Testing Machine.

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

Where P = load

A = area of cube.

Table 8: Compression strength test values

Fly ash% ECA% |7 days l4days 28days
40 100 3.59 .12 14.52
50 100 i4.25 .32 14.80
60 100 K.12 .24 14.48

Figure 3: Compressive strength (x- Axis: - Fly ash proportions
and Y-Axis:- Compressive Strength Values (N/mm2))

L. Flexural Strength Test

Flexural strength is defined as the stress at failure in bending. It
is the same as, or slightly more than, the failure stress in
tension. As we all know, concrete is reasonably strong in
compression but weak in tension. Tensile stresses are likely to
form in concrete as a result of drying shrinkage, corrosion of
steel reinforcing, temperature gradient, and a variety of other
factors.in that fig 4 shows that flexural Strength ( see table 8).

Figure 4: Flexural Strength

M. Test Flexural Strength Values

Flexural test beams with dimensions of 150X150X700 mm3
were used. The force was applied without shock and increased
until the specimen failed, and the highest load delivered to the
prism throughout the test was recorded on the metre. The
indications of concrete failure broken faces were detected. The
flexural strength of Coconut Shell Aggregate Concrete was
determined using the three-point load technique. The prisms'
flexural strength was determined using the provided equation.
Table 5 and 6 shows the test flexural strength vales( see table
9)..

Modulus of rupture, fo = PL/bd2 Where P = Maximum load
applied, N
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L = Supported length of the specimen, mm
b = Measured width of the specimen, mm

Table 9: Flexural strength values

Fly ash% ECA % 7 days | l4days 28days
40 100 105 | 1.26 112
50 100 1.12 1.32 1.20
60 100 1.17 1.38 1.24

Figure 5: Flexural Strength (X- Axis:- Fly ash proportions Y-
Axis :- Flexural Strength Values (N/mm2)

The usual compressive strength was attained using 40% FA
and 100% ECA as a substitute for cement CA.

The greatest compressive strength was reached by replacing
coarse aggregate with 50% FA and 100% ECA.

For 28 days, the compressive strength of 60% FA and 100%
ECA as replacements for either cement or coarse aggregate
was lower than that of conventional concrete.

The statistics demonstrate that ECA and FA may be used
instead of cement. However, the percentage of ECA and fly
ash replacement has an effect on the characteristics of the
concrete. At 7 and 28 days of cure, 100% ECA and 50% FA
replacement had greater compressive strength than control
concrete.

111. CONCLUSION

Because of the fineness and spherical form of its particles,
the addition of fly ash and ECA has increased the
workability of a concrete regardless of the replacement level
for all mixes. Because of the pozzolanic activity of the ash,
using fly ash as a replacement for cement or fine aggregate
in a concrete mix boosts its compressive strength. Because
fly ash slows the hydration process of cement, the
compressive strength of fly ash and ECA concrete increases
over time, whereas regular concrete reaches its maximum
compressive strength after around 28 days.
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