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Abstract: Self-compacting concrete (SCC) has the ability to flow under its own weight, completely filling the
formwork and achieving full compaction even in the presence of congested reinforcement. It is an innovative
concrete that does not require vibration for compaction. Increasing demand and consumption of cement
investigators, researchers and scientist made in examination of alternate binders that are biodegradable and
contribute towards waste management. Sugarcane bagasse ash is a left-over industrial byproduct which is used
as a replacement of both natural sand and cement. Theuse of industrial and unindustrialized (agricultural) waste
produced by industrial processes has been the attention on waste reduction. Juices is dig out (extracted) from
sugar cane then ash is produced by burning. In this study, the mix proportion for SCC was arrived based on
Nan-Su et al. method of mix design. The trial mixes were subjected to fresh concrete tests based on EFNARC
guidelines. The trial mix which satisfied the slump flow, V-funnel, L-box and U-box tests was chosen for the
study. In this mix, cement was replaced with Sugarcane Baggase ash (SCBA) by varying proportions (10%, 20%
and 30%). Tests were performed to find the fresh and hardened concrete properties. Test results indicate a
reduction in 7 days compressive strength and a significant improvement in 28 days strength of SCC with 20%
Sugarcane bagasse ash. The percentage of water absorbed decreased with increase in SCBA percentage in SCC.
The increase in ultimate load capacity of SCBA concrete was observed to be 14% over control concrete.
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INTRODUCTION [6]. This amorphous silica content makes bagasse ash as

Initiatives are developing worldwide to control and ton  of  sugarcane  producesaround  25.65%  of bagasse
regulate the supervision of sub-products, residuals and (at a moisture content of 50%) and 0.61% of residual ash.
industrial wastes in order to preserve the environment The excess after combustion presents a chemical
from contamination. A good solution to the problem of composition controls by silicon dioxide (sio2) [7, 8]. From
recycling agro industrial excess would be by burning them the past investigates it is found that the bagasse ash
in a controlled environment and use the ashes (waste) for comprises of the properties of nature sand.
more polite means [1, 2, 3]. Utilization of such wastes as
cement and fine aggregate replacement materials may Need and Advantages
reduce the cost of concrete production and also minimize Need of Sugarcane Bagasse Ash (SCBA) Usage
the harmful environmental effects with disposal of these
wastes. Sugarcane is one of the foremost crops grown in Each ton of cement produces around about one ton
all over countries and its entire production is over 1500 of CO  and cement industry is answerable for the
million tons. After the extraction of all efficient sugar from release of about 5% of CO  worldwide.
sugarcane, large fibrous excess is obtained [4, 5]. When Has an effective impact in the economical point of
bagasse is burnt in the boiler of cogeneration plant under view.
controlled conditions, sensitive amorphous silica is When used as replacement for cement in concrete, it
formed due to the combustion process and is present in reduces the problem associated with their clearance.
the remaining ashes known as Sugarcane Bagasse Ash Decrease in the release of greenhouse gases.

a useful  cement  replacement  material  in  concrete. Each
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Advantages of Sugarcane Bagasse Ash Cement: Cement is the most important ingredient used in
Land Pollution: Predominantly the ash disposal problem
from sugar industry is reduced since it is usually disposed
off in open land area. 

Economy: Due to the non-availability of fine aggregate,
the worth of natural sand which is used as fine aggregate
has increased by three wrinkles in the past few months.
Hence the overall price involved in the construction is
reduced.

Future Demand: Partial replacement will also help in
meeting the increasing demand for fine aggregate in
future.

Experimental Investigation: In this project, for developing
rich concrete mix, it is important to select proper
ingredients, evaluate their properties and understand the
interaction among different materials for optimum usage.
The materials used for this investigation were the same as
that used for the normal concrete mix such as cement, fine
aggregate (FA), coarse aggregate (CA) and water. Along
with  these  materials,  Sugarcane Baggase ash (SCBA)
was used as a cement replacement material and
superplasticizer as a chemical admixture.

In this experimental work, a total of 45 numbers of
concrete samples were casted. The typical size of cube
150mm×150mm×150mm is used. The mix design
(procedure) of concrete was done according to Indian
Standard guidelines for M25 grade.Based upon the
quantities of component of the mixes, the numbers of
SCBA for 0, 10, 20, 30% and 40% replacement by weight
of sand and fixed replacement of 10% by weight of cement
were estimated. The ingredients of concrete were
thoroughly mixed in mixer machine till uniform
consistency was achieved. Before casting, machine oil
was smeared on the inner surfaces of the cast iron mould.

Concrete was poured into the mould and compacted
carefully using table vibrator. The top surface was over
by means of a trowel. The specimens were removed from
the mould after 24hours and then cured under water for a
period of 7, 14 and 28 days. The samples were taken out
from the curing tank just prior to the test. The
compressive test was conducted using a 1000kN capacity
compression testing machine. This test was lead as per
the relevant Indian Standard specifications.

Material Details: The materials used in the investigations
are;

concrete. One of the important criteria for the selection of
cement is its ability to produce improved microstructure
In this study, the cement used as OPC 53 grade cement
available from KCP Cement Company and it conforming as
per IS 12269-1987.Tests were conducted on cement to find
its specific gravity, standard consistency, initial setting
time, final setting time and fineness modulus.

Fine Aggregate: For the present study, locally available
river sand was used as fine aggregate. The physical
properties like fineness modulus, specific gravity, bulk
density have been studied as per IS: 2386 – 1963.
Aggregates for the concrete wereobtained from approved
suppliers conforming to the specifications of IS 383 - 1970
and were chemically inactive(inert), spotless and robust.

Coarse Aggregate: Aggregates of size passing through
16 mm and retained in 12.5 mm IS sieves were used as
coarse aggregates. Tests were conducted to find the
physical properties of coarse aggregates like specific
gravity, bulk density in loose and rodded states as per IS:
2386-1963.

Sugarcane Bagasse Ash: Comprises high volume of sio2.
Therefore, it is classified as a good pozzolanic material.
SCBA can be used as aadd-onforcementitious material
due to its pozzolanicproperty.Sugarcane bagasse ash was
collected from M/s Ponni Sugars (P) Ltd., Pallipalayam,
Namakkal District of Tamil Nadu.

Water: A good potable wateravailable in the siteis used
for the construction purpose which conforming to the
requirements of water for concreting and curing as per IS:
456-2009.

Table 1: Physical Properties of Cement
Property Value
Specific Gravity 3.15
Standard consistency 32%
Setting time
(i) Initial setting time 90 minutes
(ii) Final setting time 210 minutes
Fineness 2.5%

Table 2: Chemical Composition of Cement
COMPONENT %
Sio 21.82

Al O 4.82 3

Fe O 3.82 3

CaO 63.3
SO 2.23

MgO 0.93
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Table 3: Physical Properties of Fine Aggregate

Property Value
Specific gravity 2.54
Fineness modulus 2.46
Bulk density 1.65 kg/m3

Type of sand Medium sand (zone 2)

Table 4: Physical Properties of Fine Aggregate

Property Value

Specific gravity 2.68
Density 1567 kg/m3

Fineness modulus 7.682
Impact value 22.12% < 45%
Crushing value 24.44% < 45%

Table 5: Physical Properties of Sugarcane Bagasse Ash

Property Value

Fineness modulus 2.12
Specific gravity 2.48

Table 6: Chemical Composition of Sugarcane Bagasse Ash

OXIDES SCBA MASS %

Silica (Sio2) 68
Alumina (Al2O3) 3.05
Ferric Oxide (Fe2O3) 3.72
Calcium Oxide (CaO) 5.1
Magnesium Oxide (MgO) 1.15
Sulphur Tri Oxide (SO3) 0.67
Loss of Ignition 4.5

Table 7: Concrete Mix Design Proportion (M20 Grade)

Mix CEM SCBA FA CA Wat SP
CC 390 - 994 825 195 3.9
SCBA10 351 39 994 825 195 3.9
SCBA20 312 78 994 825 195 3.9
SCBA30 273 117 994 825 195 3.9

RESULTS AND DISCUSSION

Slump Test: he slump flow is used to assess the
horizontal free flow of SCC in the absence of obstructions.
It was first developed in Japan for use in assessment of
underwater concrete. The test method is based on the test
method for determining the slump. The diameter of the
concrete circle is a measure for the filling ability of the
concrete. The workability is achieved by adding the super
plasticizers.

Funnel Test: The described V-funnel test is used to
determine the filling ability (flowability) of the concrete sand with sugarcane bagasse ash as 10%, 20%, 30% and
with a maximum aggregate size of 20mm. The equipment
consists of a V-shaped funnel.

Box Test: The test assesses the flow of the concrete and
also the extent to which it is subject to blocking by
reinforcement. The apparatus consists of a rectangular-
section box in the shape of an ‘L’, with a vertical and
horizontal section, separated by a moveable gate, in front
of which vertical lengths of reinforcement bar are fitted.

Box Test: The test is used to measure the filling ability of
self-compacting concrete. The apparatus consists of a
vessel that is divided by a middle wall into two
compartments.

Compressive Strength Test: Compression test is the most
common test conducted on hardened concrete, partly
because it is an easy test to perform and partly because
most of the desirable characteristic properties of concrete
are qualitatively related to its compressive strength.
Compressive strength was done for the cube samples of
size 150 mm x 150 mm x 150 mm. concrete cubes are casted
with partial replacement of cement with sugarcane
bagasse ash as 10%, 20% and 30%. The test was
conducted after 7 days and 28 days of curing period. The
total number of specimens casted was 24.

Compressive strength constantly increases as the
curing period goes on increasing. Adding of increasing
quantities of SCBA generally decreased the strength at a
given age due to the greater porosity of the material as
specified by higher water necessity. The highest
compressive strength was achieved when the mixture
contained SCBA of 30% of cement replacement w/c ratio
of 0.46.

Split Tensile Strength Test: Split tensile test was done
on cylinder  specimens  of  size 150 mm  in diameter and
300 mm in length.

The cylinder specimen with partial replacement is
done which is carried out as same as the compressive
strength and it is verified at the age of 7, 14 and 28 days
The results are shown in Figure 2.

We observed that split tensile strength of cylinder
decreases as the percentagereplacement of SCBA reaches
40%. But with 10 % of replacement of cement and 30% of
the fine aggregate by SCBA gives greater strength
compared to normal mix.

Flexural Strength Test: Flexural strength test was done
on beam specimens of size 100 mm X 100 mm X 1000 mm.
The beam specimen with partial replacement of natural

40% and fixed replacement of 10% by the weight of
cement  and  it  is  verified  at  the age of 7, 14 and 28 days.
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Fig. 1: Comparision of Compressive Strength of Cubes for Different % of SCBA

Fig. 2: Comparision of Split Tensile Strength of Cylinder For Different % of SCBA

Fig. 3: Comparision of Flexural Strength of Beam for Different % of SCBA

However  Flexural   strength   constantly   increases as 10 % of replacement of cement and 30% of the fine
the  curing  period  goes on increasing. The control mix aggregate by SCBA gives greater strength compared to
had a  flexural  strength of 3.6 N/mm at 28 days.But with normal mix.2
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CONCLUSION 3. “An Experimental Study on the Compressive

Due to non availability of natural sand at sensible Cement with Sugarcane Bagasse Ash” – Lavanya
cost as fine aggregate and cement in concrete for various M.R, Sugumaran.B, Pradeep.T December – 2012.
motives, search for alternate material like SCBA which 4. “Use of Increasing Amounts of Bagasse Ash Waste
succeeds itself as a suitable standby for sand and cement to Produce Self-Compacting Concrete by Adding
at low cost. SCBA have its place to zone lV as per IS code. Limestone Powder Waste” – GritsadaSua-Iam,
The workability of all mixes was within permissible limit. NattMakul 2013.
The compressive strength for 28 days was higher when 5. “Effect of Use of Bagasse Ash on Strength of
compared with control concrete. Maximum strength was Concrete” – Mrs.U.R.Kawade, Mr.V.R.Rathi, July-
observed for 20% SCBA concrete.The flexural and split 2013.
tensile strength was also maximum for 20% SCBA 6. “An Experimental Study on Strength Properties of
concrete.Water absorption decreased with increase in Concrete when Cement is Partially Replaced with
addition of SCBA in concrete.The optimum replacement Sugar-Cane Bagasse Ash” – G. Sireesha, M.
level of cement with SCBA can be concluded as KantaRao, P. KantaRao October – 2013.
20%..Hence, self-compacting concrete with 20% 7. “A Study on the Mechanical Properties of Concrete
replacement of cement by rice husk ash can be effectively with Partial Replacement of Fine Aggregate with
used for a higher strength and less water absorbing Sugarcane Bagasse Ash” – T. Shafana,
concrete. R.Venkatasubramani January–2014.
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