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Abstract— Self-Compacting Concrete (SCC) is one of the
propelled kinds of solid which is broadly utilized in
structures were blocked fortifications are given.
Conventional self-compacting concrete is seen not as
appropriate in specific cases and required change required is
finished by a few inquiries about. When such changed SCC
is Light Weight Self Compacting Concrete (LWSCC), right
now endeavour is being mode to deliver LWSCC utilizing
different totals, for example, Pumice stone, Vermiculites
and Perlite within the sight of engineered super plasticizers.
Starting test is to test the nature of total were done according
to Indian Standard Codes and results got were utilized in
blend structure. Primer inspecting was done to check the
appropriateness of the chose aggregates in creating LWSCC
and its seen as reasonable further examinations will be done
to acquire quality and effect conduct of LWSCC utilizing
chosen admixtures.
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. INTRODUCTION

A. Self-Compacting Concrete (SCC)

Self-Compacting Concrete is described by its high stream
limit and can hence spreads through blocked support, fills
all open and restricted corners of the structure and merges
just by its own self weight. It's typically higher in glue
proportion and furthermore it's contains some mineral
expansion, for example, characteristic pozzolan, slag, and
silica seethe. The mix of a high volume of fly debris had just
a slight negative impact on functionality, while a high Rice
husk debris (RHA) volume would in general diminish both
usefulness and isolation. RHA perhaps will be utilized at a
degree of up to 25% and still gives palatable usefulness
(Gritsada Sua-iam et al., (2014)). SCC blends containing
20% fine and coarse reused solid totals neglected to fulfill
the EFNARC necessities for SCC (Vinay Kumar, et al.,
(2017)).

B. Light weight concrete

Light weight concrete has perceived itself as a reasonable
development material on each event reserve funds oneself
load of the structures and vitality preservations are
important, and at whatever point there is a huge amount of
common lightweight totals. They explained the consequence
of the bar width, installed length in solid, solid quality,
spread thickness and break dividing on the bond
strength.(Sancak, et al., (2011)), detailed lower bond quality
for twisted bars in auxiliary light weight concrete (ALWC)
as contrasted and that of ordinary weight total cement
(OWTC). They likewise saw that at a definitive burden the
slip of ribbed bars for both OWTC and ALWC examples not
altogether different. Field execution has illustrated.

C. Aggregates Used in Concrete

Aggregates are the indispensable constituents in concrete.
They supply reasonable structure to concrete, lessen
shrinkage and monetarily powerful. ahead of time totals
were estimated as artificially latent substances but at this
point it's been unsurprising that a portion of the totals are
synthetically exuberant and furthermore that positive totals
unequivocal compound bond at the limit of totals and glue.
The simple truth that the totals involve 70%-80% of the
degree of cement, there impact on different attributes and
places of cement is unquestionably enormous. To be
familiar with more noteworthy concerning the solid it is
significant that one need to know more prominent about the
totals which establishes significant degree in concrete.
Cement can be considered as two segment substances for
ease glue part and mix component.

D. Light-Weight Aggregates

Lightweight aggregates ready to be grouped into two
classifications to be specific regular light-weight total and
fake lightweight totals. Normal totals are not found in
numerous spots and totals are not of uniform quality.
Accordingly they are not utilized broadly in making
lightweight cement. To keep away from totals not to totally
retain the water required for concrete hydration and
accordingly change the rheology of the solid, it is important
to pre-wet totals (dry). This amount of water contingent
upon the water consumed by the dry totals 5 min after the
submersion. The amount of water relies upon the Aggrerates
dampness content.

E. Pumice Stones

Pumice is a mellow and permeable sort of pyroclastic
molten stone designed from the magma at some phase in the
hazardous volcanic emissions. The pumice has a cell
structure molded through the nearness of liquid magma
streaming through volcanoes, air pockets or air holes while
cooled (Kabay, et al., (2015); Hossain, et al., (2004)). Light-
weight Pozzolanic substances may furthermore have a
couple of cementitious habitations while made into
exceptionally fine powder. At the equivalent time, its
coupling limit increments simultaneously as joined with
concrete and lime (Kabay, et al., (2015); Sahin, et al.,
(2008)).

F. Exfoliated Vermiculite

Exfoliated vermiculite is a mica-like mineral with shiny
flakes which is one part of the phyllosilicate organization. It
can be enhanced to 30 times its unique quantity while heated
at 650-950°C. The elevated vermiculite (EV) reveals
prospective belongings as an example low thermal
conductivity, low bulk density, persistence, chemical
inertness and relatively excessive melting factor. The EV
has density of only 60 to 130 kg/m3. The concrete made
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with vermiculite as aggregate, therefore, will have low
density and hence low strength. This concrete will be used
for insulating purposes. It’s also used for insitu roof and
floor screeds or for the manufacture of blocks, slabs and
tiles which are used for sound insulation. Vermiculite
concrete products can be cut, sawn, nailed or screwed. This
also to be used as a heat resistant material being non-
inflammable. In india, mineral refining corporation at
mysore produces vermiculite in many grades used for
concrete industry.

G. Expanded Perlite

Perlite is a glassy volcanic rock that is considered a
pozzolanic material due to its high SiO, and Al,Os content
(Rashad, (2016)). (Ramezanianpour, et al., (2014)) exposed
that calcined raw perlite rock play a role in increasing the
durability of concrete. (Bektas, et al., (2005)) showed with
the use of both raw perlite rock and expanded perlite
contains properties that can restrain the alkalie silica
reaction. Though, (Yu et al., (2003)) reported that natural
perlite powder is characterized through its considerable
pozzolanic effect for concrete. In accumulation, (Okuyucu et
al., (2011)) showed that natural perlite powder resulted in a
considerable raise in the compressive strength of semi
lightweight concrete mixtures as compared to the control
mixtures.

.- MATERIALS

A. Ordinary Portland Cement

The specific gravity of Portland cement 3.15, standard
consistency 30%, Initial and Final setting time 30 minutes
and 1 hour, Fineness 1 g and Soundness test Imm.

B. Fine Aggregate

The satisfactory mixture used in this research was fine river
sand passing through 4.75 mm sieve with fineness modulus
3.69, particular gravity 2.60 and bulk density become 1.72

C. Coarse Aggregates

The Specific gravity 2.8, crushing strength 6.7%, impact
strength 29.6%, water absorption 2% were obtained from
the test results.

D. Water

Potable water was considered throughout this test for
diluting NaOH flakes, for manufacturing OPC concretes and
for preparing destructive liquids.

E. Pumice Stone

Pumice is rich in silica, alkaline and has a significant
sulfonium content. Among these aggregates, our choice
focused on porous and mineral aggregates, pumice used
directly in concrete, the value of the pumice density is 900
kg/m3. Pumice stone specific gravity is 2.3.

F. Vermiculite

Vermiculite is a mica-like mineral with shiny flakes which
is one member of the phyllosilicate group. It can be
expanded up to 30 times its original volume when heated at
650-950 C. EV in civil engineering field deals some
potential advantages and some disadvantages. In this

overview, the author summarizes the previous studies
regarding to using EV as a construction material in
traditional cementitious materials, geopolymers and other
binders. (Rashad A M (2016)).Specific gravity of exfoliated
vermiculite is 2.50.

G. Perlite

Different stages in the production of expanded perlite
provide various types of waste by-products that could be
used in the building industry, thus supporting a sustainable
environment. In this study, the use of waste perlite powder
(WPP) at a high content as a filler material in self-
compacting concrete (SCC) was investigated (Ahmed,
(2015)). Specific gravity of expanded perlite is 2.4.

I1l. METHODOLOGY

In this paper we had done the essential tests for fine total,
coarse total, concrete, pumice stone, extended perlite, shed
vermiculite. The tests like explicit gravity, mass thickness,
fineness test were accomplished for fine total and the
particular gravity, flakiness lengthening, squashing esteem,
water retention, sway test, scraped area steady loss, fineness
modulus test were accomplished for coarse total and the
particular gravity, consistency, starting setting time, fineness
tests were accomplished for concrete. The mineralogical
reads were examined for pumice stone, extended perlite,
shed vermiculite. Furthermore, the particular gravity of
pumice stone, extended perlite, and shed vermiculite
additionally found. The ordinary cement was set up for the
blend plan of M30 and the examples like 3D shape (9 no's),
cylinder(9 no's), crystal (9 No's), sway Specimen, (9 No's),
Beam (9 No's) were formed and took into account relieving
in cool water.

In the crisp solid Slum test, stream test, vee-honey
bee consistometer, compaction factor tests were arranged.
At last the Compression, Tension, Flexural test, for the
examples were investigated at seventh day, fourteenth day
and 28th day. At that point oneself compacting concrete was
set up for the blend plan of M30 in which the coarse total is
supplanted by pumice stone, vermiculate and perlite at
different rates like each 2.5%, 5%, 7.5%, 10%, 12.5% and
15%. In the crisp solid Slum test, stream test, vee-honey bee
consistometer, compaction factor tests were arranged and
the examples like 3D square (9 No's), chamber (9 No's),
crystal (9 No's), sway Specimen, (9 No's), Beam (9 No's) for
every rate were formed and took into consideration restoring
in cool water. At long last the Ultrasonic Pulse Velocity,
Rebound hammer, Compression, Tension, Flexural test,
Crack nature, Deflection, Durability for the examples were
dissected at seventh day,14th day and 28th day.

IVV. RESULTS AND DISCUSSION

A. Tests on Fresh Concrete

1) Slump cone test

The mould for the slump test is a frustum of a cone, 30 cm
of height. The base is 20 cm in diameter and it has a smaller
opening at the top of 10 cm. The slump diameter obtained
6.0 to 6.5 cm for 2.5% to 15%.
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2) Compaction factor Test
Compaction factor = Weight of partially compacted
concrete Weight of fully compacted concrete
The compaction factor value increases adding these
aggregates in various percentage
3) Test on Hardened Concrete
Various tests on hardened concrete is done to find the
strength and durability of concrete is achieved. A most
hardened concrete tests are Compressive Strength Test, Split
Tensile Strength Test, Flexural Strength test for prism
4) Compressive Strength
For cube compression tests, concrete cube size of 100mm
was employed. The test was conducted as per IS 516-1959
provision.
Compressive strength = Load/Area in N/mmz2

B. Split Tensile Strength

The test was as per IS 5816-1999 codal provision. Split
tensile strength is one of the basic and important properties
of the concrete.

Split tensile strength= 2P/ (ndl) in N/mm?2
Where, P - Crushing load in N, d - Diameter of the specimen
in mm. | - Length of the specimen in mm
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Fig. 1: compression test results of conventional and LWSCC
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Fig. 3: Split tensile strength test results of conventional and
LWSCC
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C. Flexural Strength on prism specimens

Flexural strength, also known as modulus of rupture or
fracture strength. It is a mechanical parameter for brittle
material and is defined as a material’s ability to resist
deformation under load. Flexural strength represents the
highest stress experienced within the material at its moment
of rupture. Test was as per 1S 516-1959 codal provision.

Flexural strength f = PI/bd2 in N/mm2
Where, P — Ultimate load applied to the specimen
in N, I — Length of specimen between supports in mm
b — Breadth of the specimen in mm.
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Fig. 5: Flexural strength test results for conventional and

LWSCC
LWSCC 150
UWSCC125% e
—_ |
e E H
- [ |
_ 7
LWSCC 7.5 %
5 10 15

Fig. 6: Weight of prism
D. Impact test on cylinder

Impact tests are designed to measure the resistance to failure
of a material to a suddenly applied force. Test measures the
impact energy or energy absorbed prior to the fracture.
Impact energy is a measure of the work done to fracture a
test specimen. Cylinder mould of size 100 mm diameter and
64mm height is used for this study. The discs adopted to
drop weight test following the guidelines of ACI committee
544.2R-89. The test conducted of repeated application of
impact load in the form of blows, using a 44.5 N hammer
falling from 457 mm height on the steel ball of 63.5mm
diameter, placed at the centre of the top surface of disc. The
impact energy was calculated for each concrete specimen
using the following equations,

Impact energy U = nMV?2/2 Where n- Number of blows,

M- Mass of hammer,

V- Velocity of hammer at impact. H- Falling height
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Fig. 7: Impact test on cylinder (Impact Energy in KNmm)
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E. Flexural Strength on beam specimens

Flexural strength, also known as modulus of rupture or
fracture strength. It is a mechanical parameter for brittle
material and is defined as a material’s ability to resist
deformation under load. Flexural strength represents the
highest stress experienced within the material at its moment
of rupture. Test was as per 1S 516-1959 codal provision. It is
a measure of a reinforced concrete beam or slab to resist
failure in bending. Flexure strength was measured by
loading 150 mmx150mm x700mm concrete beams with a
span at least three times the depth. Flexural strength was
measured as modulus of rupture. Test specimen was cured
for 28 days and tested for maximum load.
Flexural strength fe= Pl/bd? in N/mm?

Where, P — Ultimate load applied to the specimen
in N
I — Length of specimen between supports in mm b — Breadth
of the specimen in mm.
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Fig. 8: Flexural strength of concrete beams

V. CONCLUSION

The experimental results of Light Weight Aggregates and
super plasticizer as a admixture in concrete is presented in
this work. The comparison of mechanical properties and
behaviour of the ordinary concrete and replacement of
aggregates in concrete is discussed. The fresh and hardened
concrete properties are analyzed and compared for all the
trials.Use light weight aggregate replacement for course
aggregate varying percentage like 2.5% to 15%. Up to 7.5%
replacement gave good results. Use light weight aggregates
produced light weight concrete. The 15% replacement
produced light weight concrete but the hardened properties
values are less.
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