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Abstract 

The preservation of natural resources, the reduction of environmental pollution, and the 
appropriate utilization of waste materials are the fundamental goals of sustainable development. 
These goals can be achieved in concrete construction by partially replacing cement and 
aggregates with agro waste like rice husk ash, sugarcane bagasse ash, and so on. and industrial 
waste like steel slag, fly ash, coal bottom ash, and copper slag, among others the idea that 
sugarcane bagasse ash (SCBA) can be used in place of cement to create high- performance 
concrete [1,2]. By replacing cement, sugarcane bagasse ash, fly ash, and glass are used as 
mineral intermixtures in Portland cement to increase the tensile, compressive, and flexural 
strengths of concrete. As we've seen, every type of construction makes use of Portland cement. 
As construction grows, so does the availability of Portland cement. As a result, we use natural 
materials to replace cement. It may also have positive effects on the environment, such as 
reducing waste emissions and energy consumption as well as emissions of greenhouse gases. 
These admixtures also help us cut down on carbon dioxide (CO2) emissions [3,4]. Because of 
its high silica (SiO2) content, sugarcane bagasse powder (SCBA) can be utilized as a mineral 
admixture. We used sugarcane bagasse ash (SCBA) at 0%, 5%, 10%, 15%, 20%, 25%, 30%, 
and 35% in this experimental study. This indicates that, in comparison to standard concrete, the 
SCBA possessed significantly higher flexural, compressive, and split tensile strengths. When 
compared to conventional cement, the results demonstrate that Sugarcane Bagasse improves 
the workability of concrete. The findings demonstrate that SBA can be substituted for 15 
percent of conventional concrete [5,6]. 
 

Introduction 

Concrete is the world’s most consumed construction material because of its excellent 
mechanical and durability properties. Worldwide, the concrete industry produces over 10 
billion tons of concrete annually [Meyer 2006]. At present, concrete industry is cursed with 
the scarcity of the aggregate sand environment pollution from cement production. The 
cement industry has a significant contribution in global warming because combustion of 

fuel in the cement kiln and the electricity used for grinding the clinker, emit large amount 

of CO2. Cement industry is responsible for about of 5% of global CO2 emissions 

[Worrelletal 2001]. Furthermore, the natural resources of aggregates are depleting 
gradually due to development in infrastructure all around the world. The ban on mining in 
some areas is further increasing the problem of availability of natural aggregates [7]. 
Therefore, it becomes very essential and more significant to find out the substitutes for both 
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cement as well natural aggregates. Apart from it, the continuous growth of agro and 
industrial waste is the principle cause of many environmental concerns and burdens which 
can be reduced by using these wastes in concrete construction. It is well known that mineral 
intermixtures are very effectively implement as harmonious materials in Portland cement 
[8,9]. Rise husk ash, sugarcane bagasse used as mineral intermixtures in Portland cement 
to improve the, tensile strength, compressive strength, flexural strength of concrete by 
replacing of cement or sand. Portland cement is being used extensively for almost every 
construction [10,11]. 

Project Specific 

If we are successfully, replace it by cement the cost of concrete also reduced. It can also cause 
environmental advantages like minimizing in energy consumption or in greenhouse gas 
emissions and decrease of waste emissions. We also reduce carbon dioxide [CO2] emissions 
with these admixtures. Sugarcane bagasse ash [SCBA] can be utilized as mineral admixture 
because of its high percentage of silica [SiO2]. Cement containing ground bagasse ash includes 
different tests compressive strength, split tensile strength, flexural strength. Sugarcane bagasse 
ash [SCBA] is the most extensively material used in place of cement [12]. Brazil is the no.1 
country in the world to be known for producing sugarcane at large number of scale, which at 
720 million tons grows over 40% of world crop. In India Uttar Pradesh, Maharashtra and 
Karnataka are three largest states in India. India’s 2017-2018 sugar production likely to touch 
30 million tons. One ton of burned bagasse ash produce 25 kg of ash. Fineness modulus of 
bagasse ash is 0.6 to 1.2mm [13,14]. 

Objective 

1. To accomplish that the SCBA had highly strength for flexural, compressive and 
split tensile as compare to normal concrete. 
2. To accomplish that the Sugarcane Bagasse gives increment in the workability of concrete 
when contrasted with conventional cement. 
3. Reduce the cost of concrete [15]. 
 
Materials & Methodology 

Material Used 

Cement 
Cement is a binder that binds together the other materials. It has cohesive and adhesive 
properties in the presence of water. It is obtained by burning the mixture of calcareous and 
argillaceous materials. This mixture is properly intimated  and fused in kiln at about 1450°C 
and a product called clinker is obtained. The clinker is cooled and the cooled clinker is 
mixed with a few percent of gypsum, then ground to get cement. Cements used in 
construction can be characterized as being either hydraulic or non- hydraulic, depending 
upon the ability of the cement to set in the presence of water. Hydraulic cements such as 
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OPC set and become adhesive due to a chemical reaction between the dry ingredients and 
water. 

Coarse Aggregates 

Aggregates most of which is retained on 4.75-mm BIS Sieve are known as coarse 
aggregates. The various types of coarse aggregates described as: 
i) Uncrushed gravel or stone which results from natural disintegration of rock. 
ii) Crushed gravel or stone when it results from crushing of gravel or hard stone. 
Partially crushed gravel or stone when it is a product of the blending of above two. The 
shape of coarse aggregates is an important characteristic since it affects the workability 
and strength properties of concrete[16,17]. 

Sugarcane Bagasse Ash 

Sugarcane bagasse ash is produced when bagasse is reutilized as a biomass fuel in boilers. 
When this bagasse is burned under controlled temperature, it results in to ash. The ash 
obtained from the boiler of a sugar mill was used in this study. Shown in Figure 
3.1.Thesugar mill is situated at Kawardha area which falls at a distance of about  100 kms 
from Raipur [Capital of Chhattisgarh]. The collection of the ash was carried out during the 
boiler cleaning operation. 

Effect of Mineral Admixtures on Properties of Concrete 

Incorporation of mineral admixtures, particularly industrial waste by-products such as fly ash, 
blast furnace slag, and silica fume improves many properties of concrete significantly and 
favorably. Because of the spherical shape and small size of the glassy particles, the industrial 
by product admixtures tend to fill the void space between relatively large cement grains which 
is otherwise occupied by water[18,19]. In the water filled capillaries, the admixtures undergo 
pozzolanic reaction with Ca[OH], released during cement hydration. As a result, pore 
refinement occurs as larger size pores are transformed into smaller size pores. There is also a 
marked decrease in the volume of pores and as a consequence of both the physical and 
pozzolanic effects of these add mixtures, properties of concrete in both fresh and hardened state 
are affected. The extent of influence on concrete properties, however, depends on the type and 
amount of add mixture used, concrete mix proportions, addition of chemical add mixtures such 
as super plasticizer and air entraining agents, combined use of mineral admixtures, and many 
other factors[20,21]. 

Heat of Hydration 

Hydration of portland cement is an exothermic reaction accompanied by liberation of heat that 
results in temperature rise of fresh concrete. In mass concrete, sections thicker than 60 cm or 
so, depending on the type and amount of cement, thickness and type of formwork, ambient 
temperature and humidity conditions, the temperature rise at times may amount to 20°C to 50°C 
within 2 days to 5 days after concrete placement. On cooling a subsequent age, the concrete 
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with initial temperature rise may crack due to thermal stresses induced in hardened concrete. 
Additions of mineral admixtures such as natural pozzolans, fly ash, blast furnace slag in 
concrete as replacement of cement, result in reduction of temperature rise due to heat of 
hydration almost in proportion to the amount of cement replacement. Low calcium bituminous 
fly ashes tend to reduce the rate of temperature rise more than high calcium sub bituminous 
ashes as well as blast furnace slag and silica fume. 

Methods of Concrete Mix Design 

The process of selecting suitable ingredients of concrete and determining their relative amounts 
with the objective of producing a concrete of the required strength, durability and 
workability as economical as possible, is termed the concrete mix design. In present study mix 
design was done by BIS mix design method which is based on BIS: 10262- 2009.In this 
experiment, we used standard size of cubes with dimension of 150mm×150mm×150mm. From 
10262-2009 code, we designed a mix proportion of concrete. We used M40 grade of concrete. 
Ratio of cement, sand and aggregate is 1:1.56:2.42 with water cement ratio of 0.464. SBA 
replaces cement with ratio of 0% to 35%. The elements of concrete were completely blended 
in blender machine till we get uniform consistency of concrete. Machine oil was spread on 
the inward surfaces of cubes before casting. Concrete was filled with the cube and compacted 
altogether utilizing table vibrator. The surface was finalize by method of trowel [22]. The cubes 
were separated after 24 hours and cured submerged for 7 and 28 days. 
 

Table No.1 Physical Properties of Sugarcane Ash 

 

Material Sugarcane bagasse Ash 

Specific gravity 1.85 

Bulk Density [g/cm2] 0.61 

Specific Surface[m2/kg] 958 

Mean grain size[um] 5.58 

 
The basic steps involved in the concrete mix design can be summarized as follows: 
1. Based on the level of quality control the target mean strength is estimated from 
the specified characteristic strength. 
2. The water cement ratio is selected for the mean target strength and checked for 
the requirements of durability. [23] 
3. The water content for the required workability is determined. 
4. The cement content can be determined from the water cement ratio and water content 
obtained in step [i] and [ii] respectively and is checked for the water requirements. 
5. The relative proportion of fine and coarse aggregates is selected from the 
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characteristic of coarse and fine aggregates. 
6. The trial mix proportions are determined. 
7. The trial mixes are tested for verifying the compressive strength and suitable 
adjustments are made to arrive at the final mix composition. 

Sieve Analysis for Coarse and Fine Aggregates as per BIS: 2386 [Part1] -1963 

1. The sample was dried on a hotplate or in an oven temperature of 110ºC [230ºF]. 
2. The air dry sample was weighed and sieved successfully on the appropriate sieves 
starting with the large. 
3. Each sieve was shaken separately over a clean tray until not more than atracepasses, 
but in any case for a period of not less than two minutes. The shaking was done with a 
varied motion, left to right, backward and forward, circular clockwise and anti- clockwise, 
and with frequent jarring, so that the material is kept moving over the sieve surface in 
frequently changing directions. 

Compressive Strength of Concrete as per BIS: 516-1959 

The quantities of cement, coarse aggregates [20 mm and 10 mm], fine aggregates, bagasse 
ash, coal bottom ash and water for each batch were weighed separately. Firstly, the cement 
and bagasse ash were mixed dry then after fine aggregates and coal bottom ash were mixed 
uniformly in dry form. The coarse aggregates were mixed to get uniform distribution 
throughout the batch. Water was added to the mix and then  mixed thoroughly for 3 to 4 
minutes in mechanical mixer. 

Figure 1: Casting of Cube Specimens 
 
 
 
 
 
 
 
 
 
Results and Discussion 

The present chapter deals with the results of tests conducted on materials used in research 
work. The performance of various mixes containing different percentage of SCBA. All the 
tests were conducted in accordance with the methods described in Chapter III. 
1. It indicates that SCBA provided highly flexural strength, compressive strength 
and split tensile strength as compare to normal concrete. 
2. The outcomes demonstrate that Sugarcane Bagasse gives increment in the 
workability of concrete when contrasted with conventional cement. 
3. The outcomes show that SBA can be utilized 15% substitution as compared to normal 
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concrete. 

Test Results for Compressive Strength Compressive 

Table 2: Compressive Strength for 7 days using Sugarcane Ash [SBA] 

 
% 

Replacement By 
SBA 

Casting I [Mpa] Casting II [Mpa] 
Casting III 

[Mpa] 
Average [Mpa] 

0% 34 35.80 30.50 33.43 
5% 43.12 40.90 42.70 42.24 

10% 42.56 44.66 45.00 44.07 
15% 44.80 43.33 46.85 44.99 
20% 42.95 40.18 40.73 41.28 
25% 39.17 39.51 40.34 39.67 
30% 40.55 39.41 38.15 39.37 
35% 38.15 38.97 38.84 38.65 

 
In table 2, it shows the compressive strength for 7 days and we successfully replace it by cement 
by 15% of sugarcane bagasse ash [SBA]. Expansion in compressive strength up to 15% 
concrete substitution of bagasse ash might be credited due to silica content, the strength 
abatements to a lesser incentive than that of normal concrete. In this manner, 15% bagasse ash-
mixed cement is by all accounts as far as possible. 

Figure 2: Average Compressive Strength for 7 days using Sugarcane Ash [SBA] 
Conclusion 
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1. In Figure 2 graph shows the Comparison of Average Compressive Strength Results 
for 7 days and 28 days using Sugarcane Ash [SBA]. 
2. In Figure  graph shows the Comparison of Average flexural Strength Results for 7 days 
and 28 days using Sugarcane Ash [SBA]. 
3. Reduce the cost of concrete. 

4. SBA reduces the CO2 emissions from the environment. 
5. SBA used as a admixture in different countries to reduce cement production and its 
usage in concrete. 
As geo-polymer concrete technology is a new one, there is lot of scope to work in this topic. In 
the present study we used sugarcane baggase ash as a binder. We recommended extending this 
topic by using byproducts like rice husk ash, GGBS, pulverized fuel ash etc 
.And also, investigation of Long term properties like durability, creep, drying shrinkage may 
also gives the suitability of geo-polymer concrete in the field. To implementing such a method 
the durability can be increased and strength of the material can also be increased.  
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