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Abstract - Demand and consumption of cement is 

increasing  day  by  day  which  has  led  researchers  and 

scientists to search for locally available alternate binders that 

can replace cement partially and are eco friendly and 

contribute towards waste management. In this direction the 

industrial & agricultural waste play vital role. The 

agricultural waste product like Sugar Cane Bagasse Ash 

(SBCA) is used as alternate binding material in the present 

study. This will result in saving in cement production 

equivalent  to   the   alternative   binding   material   used   in 

concrete. The bagasse ash in  fraction is used in concrete as a 

partial replacement of cement in the ratio of 0%,5%,10%,15% 

and 20% by weight of the cement. Ordinary Portland Cement 

53  grade  cement  is  used   in   the   study.  The  effect  of 
replacement of cement by bagasse ash and varying the 
proportions of  sizes of  aggregates used on properties like 
workability for fresh concrete are tested and for hardened 
concrete compressive strength at the age of 7 days and 14 
days are determined.The aggregates proportions are varied in 
two cases.Case -I consists of 60% of 20mm aggregates and 
40%  of  10mm  aggregates and  case-II  consists of  40%  of 

20mm aggregates and 60% of 10mm aggregates.The mix 

considered   for    this    analysis   is    M40    concrete   mix. 
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1.INTRODUCTION 
Ordinary Portland Cement  has been certified with IS: 12269 
– 1987, Grade 53 which is known for its rich quality and high 

durability.It is  used  for  constructing bigger  structures like 

building foundations, bridges, tall buildings, and structures 

design to withstand heavy pressure.This environmental 

problem will most likely be  increased due to    demand of 

Ordinary Portland Cement (OPC). Therefore, Demand and 

consumption of cement is increasing day by day which has led 

researchers and scientists to search for locally available 

alternate binders that can replace cement partially and are eco 

friendly and contribute towards waste management. 

Currently,  there  has  been  an  attempt  to  utilize  the  large 

amount of Sugarcane Bagasse Ash (SCBA), the residue from 

an  in-line  sugar  industry  and  the  bagasse-biomass fuel  in 

electric  generation  industry.The  agricultural  waste  product 
like Sugar Cane Bagasse Ash   is used as alternate binding 
material in the present study. This will result in saving in 
cement production equivalent to the alternative binding 
material  used  in  concrete.  statistics  show  that  about  one 
million tone extra of Sugarcane Bagasse Ash remains in the 
country. Sugarcane consists about 30% bagasse whereas the 

sugar recovered is about 10%, and the bagasse leaves about 

8% bagasse ash as a waste. As the sugar production is 

increased, the quantity of Sugarcane Bagasse Ash produced 

will also be large and the disposal will be a problem. 

Sugarcane Bagasse Ash (SCBA) has recently been tested in 

some parts of the world for its use as a cement replacement 

material. The bagasse ash was found to improve some 

properties of the paste, mortar and concrete including 

compressive strength and water tightness in certain 

replacement  percentages  and  fineness.  The  higher  silica 

content in the bagasse ash was suggested to be the main cause 

for these improvements..Sugarcane Bagasse Ash, an industrial 

waste is used as fuel in the same sugar cane mill that leaves 

8.00% – 10.00% ash containing unburned matter, silica and 

alumina.  But  because  crystallization of  minerals  occurs  at 

high  temperatures,  these  ashes  are  not  so  reactive.    The 

bagasse husk used in this study   were obtained from 

yelahankha new town ,  which  was burnt  under controlled 

condition and sieved through sieve of size 150 micron and 

passing   out   fraction   is   used   in   concrete   as   a   partial 

replacement of cement in the ratio of  0% ,  5% , 10%, 15%, 
20% by weight of the cement. The effect of replacement of 
cement by bagasse ash on properties like workability for fresh 
concrete  are   tested   and   hardened  concrete  compressive 
strength at the age of 7 days and 14 days are determined 

2.SCOPE OF WORK 
In  the  present work, the  M40  concrete mixes  with partial 
replacement of cement with bagasse ash were developed using 

OPC 53 grade cement. A simple mix design procedure is 

adopted to arrive at the mix proportions. After getting some 

trail mix, cubes of dimensions 150mm x 150mm x 150 mm 

was casted and cured in the curing tank. Compressive strength 

was conducted to know the properties of the mixes. Initially, a
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sample  mix  design  was  followed  and  modifications  were 

made  accordingly while  arriving  at  the  trail  mixes  to  get 

optimized mix which satisfies both fresh, hardened properties 

and the economy. 

3.MATERIALS AND TEST METHODS 
 

CEMENT-OPC 53 Grade cement is required to conform to 

BIS specification IS:12269-1987 with a designed strength for 

28 days being a  minimum of 53 MPa or 530 kg/sqcm.Not 

only is this grade of cement stronger than other grades / types, 

it is also more durable. 
 

FINE AGGREGATE-In order to achieve adequate 

workability, the cement paste volume must be high enough to 

encapsulate all of the aggregate particles and to provide some 

workability while the concrete is fresh. The specific gravity of 

sand is 2.680. Those passing from 4.750 mm to 150 micron 

are known as fine aggregate, and the bulk density of fine 

aggregate (loose state) is 1393.17 kg/m3 and rodded state is 

1606.85 kg/m3. 
 

COARSE AGGREGATE-The crushed aggregates used were 

10mm and  20 mm nominal maximum size and are tested as 

per Indian standards and results are within the permissible 

limit. The specific gravity of coarse aggregate is 2.830; the 

bulk density of coarse aggregate is 1692.32 kg/m3 and rodded 

state is 1940.18kg/m3. 
 

SUGARCANE BAGASSE ASH-Bagasse is  the  dry  pulpy 

fibrous residue that remains after sugar cane or sorghum stalks 

are crushed to extract their juice. It is used as a biofuel for the 

production of heat, energy, and electricity, and in the 

manufacture   of pulp and    building    materials.   Sugarcane 

bagasse       contains       of        Cellulose 45–55        percent, 

Hemicellulose 20–25 percent,  Lignin 18–24 percent and Ash 

1–4 percent. 
 

WATER-The requirements of water for concreting & curing 

as per IS: 456-2000, after available in college campus. 
 

4.MIXING AND CASTING 
 

The required amount of materials were weighed and the 

materials were spread in  layers in  the  bottom of the  pan, 

coarse aggregate first, followed by cement, fine aggregate and 

finally the  sugarcane bagasse ash.  The  constituents of  the 

mixes were mixed dry for 1 minute in order to homogenize 

the batched mix; subsequently water was added and mixed for 

a further 3 minutes. The concrete was cast into the moulds in 

three layers, and 25 blows were given to each layer, using 16 

mm diameter bar, to remove any entrapped air. For each mix 

of varying percentages of sugarcane bagasse ash  the required 

numbers of cubes (total of 40 cubes) were casted.Out the 40 

cubes casted 20 cubes were of case-I with 60% of 20mm 

aggregates and 40% of 10mm aggregates and 20 cubes were 

of case-II with 40% of 20mm aggregates and 60% of 10mm 

aggregates.The moulds were covered by sacking for 24 hours 

at room temperature. The specimens were de-molded after at 

least 24 hrs and poured into the curing tank.The workability 

tests adopted for this investigation were the Slump Cone test 

and Compacting Factor test. The process of selecting suitable 

ingredients of concrete such as cement, sand, aggregate, water 

and determining their relative amounts with the objective of 

producing a concrete of the required, strength, durability, and 

workability as  economically as  possible,  is  known  as  the 

concrete mix design. The proportioning of ingredients of 

concrete such as cement, sand, aggregate & water is governed 

by the required performance of concrete in two states, namely 

the plastic and the hardened states. If the plastic concrete is 

not workable, it cannot be properly placed and compacted. 

The property of workability, therefore, becomes of vital 

importance. The compressive strength of hardened concrete 

which is  generally considered to  be  an  index of  its  other 

properties, depending upon many factors, for ex. Water 

Cement ratio quality and quantity of cement, water, aggregate, 

batching,  placing,  compaction  and  curing.  The  cost  of 

concrete is made up of the cost of material, plant and labour. 

The variation in the cost of material arise from the fact that 

the cement is several times costly than the aggregates, thus the 

aim is to produce as lean a mix as possible. The actual cost of 

concrete is related to the cost of materials required for 

producing a minimum mean strength known as characteristic 

strength that is specified by the designer of the structure. This 

depends on the quality control measures, but there is no doubt 

that the quality control adds to the cost of concrete. On the 

workability of mix the cost of labour depends. 
 

5.EXPERIMENTAL WORK 
 

In this experimental work, a total of 40 numbers of concrete 

specimens were casted. The standard size of cube 150.00 mm 

×150.00 mm ×150.00 mm is used. The mix design of concrete 

was done according to Indian Standard (IS) guidelines for 

M40 grade for the granite stone aggregates and the  water 

cement ratio are 0.5. Based upon the quantities of ingredient 

of  the  mixes,  the  quantities  of  Sugarcane  Bagasse  Ash 

(SCBA) for 0%, 5%, 10%, 15%, 20% & 25% replacement by 

weight were estimated. The ingredients of concrete such as 

cement, sand, aggregate & water were thoroughly mixed in 

tilting or non-tilting mixer machine till uniform thoroughly 

consistency was achieved. Before casting, machine oil was 

smeared on the inner surfaces of the Cast Iron (CI) mould. 

Concrete   was   poured   into   the   mould   and   compacted 

thoroughly using table vibrator or other types of vibrators. 

The top surface was finished with the help of a trowel. The 

specimens were  removed  from the  mould  after  24.00 hrs. 

Then cured under water for a period of 7 and 14 days. The 

specimens were taken out from the curing tank or water tank 

just prior to the test. The tests for compressive strength were 

conducted using a 2000.00 kN compression testing machine, 

These  tests  were  conducted  as  per  the  relevant  Indian 

Standard (IS) specifications.
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are  associated  to  physical  or  chemical  effects.  This  work  

investigates  the  pozzolanic  and  filler  effects  of  a  residual [5] SumrerngRukzon,              PrinyaChindaprasirt,      2012. 

SCBA in mortars. Initially, the influence of particle size of  Utilization of  Bagasse Ash in  High  Strength Concrete, 

SCBA on the packing density, pozzolanic activity of SCBA  Journal of Materials and Design 34, p. 45. 

and   compressive  strength  of   mortars  was  analyzed.  In   
addition, the behavior of SCBA was compared to that of an 
insoluble material of the same packing density. The results 
indicate  that  SCBA  may  be  classified  as  a  pozzolanic 

[6] V. S. Aigbodion, S. B. Hassan, T. Ause and G.B. Nyior, 

2010. Potential Utilization of Solid Waste (Bagasse Ash), 

 

 

 
material, but its activity depends significantly on its particle 

size  and  fineness.This was  due  to  the  combined effect  of 

relative  fineness and  the  Pozzolonic activity of  Sugarcane 

Baggage Ash (SCBA) and also may be due to the existing of 

crystalline silica (SiO2). According to Bui strengthening 

capability of a mineral admixture not only depends on the 

Pozzolonic reactivity, but also on the relative fineness of the 

filler material. Decrease in compressive strength values with 

increase in the substitution ratio indicated that filler effect was 

predominant only up to 10% ash substitution. The increase in 

compressive strength values in the sample is due to the 

combined effect of physical and chemical processes. Physical 

action was caused by the high specific surface area of 

Sugarcane Baggage Ash (SCBA) and chemical action was the 

Pozzolonic reaction between calcium hydroxide (CH) and 

silica (SiO2). 
 

7. CONCLUSIONS 
The  experimental  results  from  references  show  that  the 
strength of concrete is increased with the help of Sugar Cane 

Bagasse Ash (SCBA).Hence the effect of size of aggregate in 

varying proportions of sugarcane bagasse ash is analysed in 

this study.The mix proportion of case-1 ie 60% of 20mm 

aggregates and 40% of 10mm aggregates with 10% sugarcane 

bagasse ash is expected to give highest compressive strength 

compared to all other specimen samples.The actual results and 

observations would be published in the upcoming journal. 
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