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Abstract: This study primarily deals with the characteristics
of concrete, including compressive strength and
workability. Moreover, this study also investigates the
thermal stability of all concrete mixes at elevated
temperature. Twenty-five mixes of concrete were
prepared at different replacement levels of scba (0%, 5%,
10%, 15% & 20%)) with cementand cba (0%, 10%, 20%,
30% & 40%) with fine aggregates. The water/cement ratio
in all the mixes was kept at 0.55. The workability of
concrete was tested immediately after preparing the
concrete whereas the compressive strength of concrete
was tested after 14, 28 and 60 days of curing. Based on the
test results, a combination of 10% scba and 10% cba is
recommended. This research also indicates that the
contribution of scba and cba doesn’t change the thermal
properties of concrete.
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I INTRODUCTION

Agro waste is the waste produced from
various agricultural goods. Bagasse from sugarcane,
wheat husk and wheat straw from wheat, groundnut
shell from groundnut, and rice husk from paddy are the
wastes of agriculture. Most of the developing countries
produced near about 400 million tons of agricultural
waste annually. Nowadays, some of the wastes such as
rice husk, bagasse, shell of ground nuts etc. Are partly
used as a fuel for power generation. This utilization
results into ash which causes the problem of disposal.
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Moreover, the chemical composition of the ash
has diverted these wastes into the useful materials which
can be used in concrete construction. Apart from
above mentioned agrowaste ashes, some researchers
identified that the sugarcane bagasse ash can also be used
as pozzolan in concrete. Sugarcane is one of the major
crops grown in over 110 countries. According to food and
agriculture organization(fao), india is the second largest
producer of sugarcane in the orld. It produces 340
million tons of sugarcane every year. The fibrous matter
that remains after crushing and juice extraction of
sugarcane is known as bagasse. When this bagasse is
burned under controlled temperature, it results into ash.
The resulting sugarcane bagasse ash (scba) contains
high levels sio2 and al203, which can help to enabling
its use as a supplementary cementitious material (scm).
The use of scba as scm not only reduces the production
of cement which is responsible for high energy
consumption and carbon emission, but also can improve
the compressive strength of cement-based materials
like concrete and mortar (janjaturaphan and wanson
2010). This improved compressive strength depends on
both physical and chemical effects of the scha. The
physical effect also called filler effect Which relates to
shape, size and texture of the scha particles while the
chemical effects relate to the ability of scha to
participate in the pozzolanic reaction with calcium
hydroxide by providing reactive silicious compounds
(srinivasan andsathiya 2010).

The aim of studying various properties of
material used is to check the conformance with codal
requirements and to enable an engineer to design a
concrete mix for a particular strength. The following
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materials were used in the present study.
Il METHODOLOGY AND PROPERTIES

Properties of cement

In present investigation opc of 43 grades was used.
The values are conforming to specifications given in
bis: 8112- 2013

The coarse aggregates used in present investigation,
were a mixture of two locally available crushed stone
of 10 mm and 20 mm size in 50:50 proportions. The
aggregates were washed to remove dirt, dust and then
dried to surface dry condition.

Properties of fine aggregates

Natural sand was used as fine aggregates, collected
from  godavri river. The specific gravity, water
absorption and fineness modulus of fine aggregates was
determined as 2.71, 1.21 and 2.67 respectively.

Properties of sugarcane bagasse ash

The boiler of a sugar mill in the hamlet of which is
located around 4 kilometres away from the Vizag Road,
was the source of the ash that was used in this procedure.
India was the location where this specific method was
carried out. Before the ash could be used in the building
process as an alternative to cement, it first needed to be
ground up into a finer consistency. After the grinding
process,

Properties of coal bottom ash

The ash was obtained from thermal plant in
Andhra Pradesh

Testing of concrete

In this study, the specimens were tested after
14, 28 and 60 days of curing to study the effect of scha
and cha in concrete while all the cubes were tested after
28 days of curing to study the effect of different
temperature ranges on compressive strength of all mixes.
The 24 mixes were prepared other than control mix. The
cement was replaced with different replacement levels
of scha (0%, 5%, 10%, 15% & 20%) while fine
aggregates was replaced with different rangesof cha
(0%, 10%, 20%, 30% & 40%). The water/cement (w/c)
ratio in all the mixes was kept 0.55. The cubes considered
in this study consisted of 225 numbers of 150mm side
cubes and same numbers of 100mm side cubes.

Mix design of concrete by BIS recommendations

The present investigation includes design of
concrete mix for M20 grade of concrete. The guideline
given in codes BIS: 10262-2009 and BIS: 456-2000 has
been adopted for mix design of concrete.
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Selection of water-cement ratio

Based on experience, adopt water-cement ratio as 0.55
maximum water cement ratio is 0.55, hence o.k.
Selection of water content

Based on experience, adopt 186 litres.

Proportion of volume of coarse aggregate and fine
aggregate content

Volume of coarse aggregate corresponding to 20 mm
size aggregate and fine aggregate (zone ii) for water-
cement ratio of 0.50 is 0.62.

Preparation of trial mixes

Based on the concrete mix design by bis method, four
trials mixes were prepared. Two trials mixes were
prepared with water cement ratio of 0.55 and other two
mixes were prepared with water cement ratio of 0.50.
The nine cubes were cast for each mix and were tested
at 3, 7 and 28 days.

Il RESULTS AND DISCUSSIONS

Table 1: Residual compressive strength of concrete mixes at
different temperature

Mix SCBA CBA Residual compressive strength (N/mm?) at
(%) (%) different temperature ranges
Room 150°C 300°C 600°C
Temperature

D1 0 29.85 26.54 24.45 12.03
D2 5 30.84 28.49 25.46 1037
D3 10 0 31.24 28.36 2570 11.02
D4 15 30.77 2695 2530 1044
Ds 20 29.68 26.42 23.84 10.15
D6 ] 29.14 26.15 231 11.86
D7 5 30.56 2735 23.80 12.80
D3 10 10 30.92 2738 25.63 1157
D9 15 30.03 26.69 2453 12.07
D10 20 28.99 25.97 22.64 1134
Dil 0 28.41 2571 23.21 10.85
D12 3 29.49 26.57 23.97 1037
D13 10 20 30.14 2734 24.84 11.02
D14 15 2931 26.95 2531 1044
D15 20 28.38 2535 2273 11.75
D16 1] 27.82 2426 21.73 12.19
D17 5 29.22 25.60 23.05 11.86
D18 10 0 2951 25.68 2343 10.96
DI1% 15 28.72 2532 2348 11.62
D20 20 21.77 24.65 22.66 1041
D21 0 27.04 2415 21.74 11.74
D22 3 28.34 25.14 22.83 10.96
D23 10 40 28.46 25.16 23.39 10.78
D24 15 28.12 2539 21.40 11.77
D25 20 2698 24,28 22.47 11.09
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Table 2: Percentage loss in compressive strength at different
temperature range
Mix SCBA CBA Percentage loss (-) in compressive strength
(%) (%) with increase in temperature
Room Room Room
Temperature | Temperature | Temperature
to 150°C to 300°C to 600°C
D1 0 111 181 597
D2 5 16 174 664
D3 10 0 86 17 647
D4 15 124 178 66.1
D5 0 11.0 194 638
D6 0 103 07 593
D7 5 10.5 21 381
D§ 10 114 171 62.6
10
D$ 15 119 183 59.8
D10 20 104 K] 60.9
D1l 0 9.5 183 61.8
D12 5 99 187 64.8
DI3 10 93 176 634
0
Di4 15 8.1 206 644
DI3 20 10.7 199 586
Di§ 0 128 19 562
D17 5 124 11 594
D3 10 129 206 629
30
D19 15 118 181 595
D20 20 112 184 625
D21 0 10.7 19.6 56.6
D22 5 119 200 61.6
D23 10 11.6 178 621
40
D24 15 9.7 201 58.1
D5 20 10.0 190 589
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Fig 1. Compressive strength of concrete at different temperature
ranges withdifferent replacement levels of cement with SCBA and
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Fig 2. Compressive strength of concrete at different temperature
ranges withdifferent replacement levels of cement with SCBA and
10% CBA

g w7 —_
3 ‘ Tk .
S 30 4 w —A—
= ’ET | - ] =600
© £ { y -
e i =300
T / RT 150
3 0k ‘ [ 10
&} / ERT
— 2 8 [ 30
e /
0% SCBA gor cpn - — /00
15% SCBA
20% SCBA

Fig 3. Compressive strength of concrete at different temperature
ranges withdifferent replacement levels of cement with SCBA and 20%
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Fig 4. Compressive strength of concrete at different temperature
ranges withdifferent replacement levels of cement with SCBA and
30% CBA
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Fig 5. Compressive strength of concrete at different temperature
ranges withdifferent replacement levels of cement with SCBA and
40% CBA
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Fig 6. Compressive strength of concrete at different temperature
ranges withdifferent replacement levels of fine aggregates with
CBAand 0% SCBA
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Fig 7. Compressive strength of concrete at different temperature
ranges withdifferent replacement levels of fine aggregates with
CBA and 5% SCBA
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Fig 8 Compressive strength of concrete at different temperature
ranges withdifferent replacement levels of fine aggregates with
CBA and 10% SCBA
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Fig 9. Compressive strength of concrete at different temperature
ranges withdifferent replacement levels of fine aggregates with
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Fig 10 Compressive strength of concrete at different temperature
ranges with different replacement levels of fine aggregates with
CBA and 20% SCBA

IV CONCLUSION

As the SCBA and CBA content of concrete rises, the
material becomes more difficult to work with. The slump
value was reduced from 110 millimetres to 45
millimetres due to the addition of 40% CBA and 20%
SCBA.

At each and every curing age, a rise in the amount of
SCBA in the concrete results in a greater compressive
strength. When 10 percent of the SCBA is replaced, the
compressive strength improves to its highest level,
however, once this threshold is passed, the strength
begins to decrease. When just 20 percent of the SCBA is
replaced, there is a considerable drop in the material's
compressive strength.

When CBA is added to concrete, the compressive
strength of the finished product diminishes over the
whole curing age range.

SCBA can be used to replace up to 15% of the cement,
and CBA can be used to replace up to 10% of the fine
aggregates.Both of these substitutions are possible. It is
advised that a mix of 10% SCBA and 10% CBA be used
in order to achieve increased strength while maintaining
an appropriate level of workability.

During the heating process, the contribution of SCBA
and CBA does not alter the attributes of strength that are
possessed by concrete. When heated to a greater
temperature, the strength of any and all concrete mixtures
will decrease.

Up to 150 degrees Celsius, there is only a little decrease
in strength. The strength decreases by 7.1 to 12.9 percent
at temperatures between 71 and 12.9 degrees Celsius, and
by 22 percent at temperatures above 300 degrees Celsius.
At a temperature of 600 degrees Celsius, the material
begins to seriously degrade. The concrete loses about half
of its initial strength after being exposed to water.
According to the findings of statistical analysis, the
combination of SCBA and CBA has a substantial impact
on the compressive strength after 14, 28, and 60 days.
On the basis of cost analysis, it is advised to utilise these
waste materials in concrete, which has potential
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environmental as well as economic advantages for
concrete manufacturers. These benefits include possible
savings in energy consumption.
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