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Introduction:-

Concrete is a mixture of cement, sand, coarse aggregate and water. Ordinary Portland cement is recognized as the
major construction material throughout the world. Industrial wastes, such as blast furnace slag, fly ash and silica
fume are being used as supplementary cement replacement materials. In addition to these, agricultural wastes such
as rice husk ash, wheat straw ash, and sugarcane bagasse ash are also being used as pozzolanic materials and hazel
nutshell used as cement replacement material [1]. India being one of the largest producers of sugarcane in the world
produces 300 million tons per year [2] and large quantity of sugarcane bagasse is available from sugar mills.
Sugarcane bagasse is partly used as fuel at the sugar mill. Only a few studies have been reported on the use of
bagasse ash (BA) as pozzolanic material in respect of cement paste [5]. Bagasse is a by-product from the sugar
industry and it is usually burnt at the mill to provide process power or steam. The resultant ash is a pozzolanic
material that would otherwise require disposal [4, 5, 7]. The sugarcane bagasse consists of approximately 50% of
cellulose, 25% of hemicelluloses and 25% of lignin. Each ton of sugarcane generates approximately 26% of bagasse
(at a moisture content of 50%) and 0.62% of residual ash. The residue after combustion presents a chemical
composition dominates by silicon dioxide (SiO2). In spite of being a material of hard degradation and that presents
few nutrients, the ash is used on the farms as a fertilizer in the sugarcane harvests. Report shown that the strength of
concrete is reduced when the percentage of BA is increased beyond 10% [1, 5].Researches has also been carried out
for different percentage of BA as replacement of OPC. Further replacement of cement by bagasse ash results in
better or similar concrete properties and further environmental and economical advantages can also be exploited by
using bagasse ash as a partial cement replacement material [3]. The present study involves the combination of BA
and M-Sand which gives a better perspective on the strength behavior of concrete.
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Materials:-

The Ordinary Portland cement of 53-grade was used in this study conforming to IS: 12269-1987 [9]. The river sand
is used as fine aggregate conforming to the requirements of IS: 383-1970 [10]. Coarse aggregate obtained from local
quarry units has been used for this study, conforming to IS: 383-1970 [10]. The water used for experiments was
potable water conforming as per IS: 456-2000 [11]. The Quarry Dust is used as fine aggregate in accordance with
BIS 2386-1963. Sugarcane bagasse ash was collected from the Ponni Sugars Limited, Erode. Bagasse ash used in
this study was obtained by burning BA at 600°C for 5 hours under controlled conditions. The specific gravity of
silica fume is 2.2. It consists of 0.1 to 1 micron sized fine, smooth spherical glassy particles with fineness of
20mz2/gm conforming to ASTM C1240-1999 standards.

Experimental Procedure:-

Concrete was produced with 10%, 20% and 30% of the BA as cement replacement (by weight), 10% of silica fume
in common and sand is replaced by M-Sand with 20% and 30% (by weight) with w/c ratio of 0.40. Ratio for M45
Grade as per 1S 10262:2009 (1:1.48:1.90) the mixes were designated in accordance with IS: 10262-2009 [10]. The
compressive and split tensile strength of the same was observed for 3, 7 and 28 days. A total of 63 cubes and 63
cylinders were casted during the experimental program. Ordinary water curing was done through the experimental
study.

Table 1. Comparison of Compressive Strength of Cubes with Bagasse ash and M-Sand

% Replacement of (BA and MS) 3 Days 7 Days 28 Days
CC 22.5 35.3 47.3
BA 10 % + QD 20% 24.5 38.5 53.8
BA 20 % + QD 20% 22.9 34.3 49.3
BA 30 % + QD 20% 21.3 33.02 48.6
BA 10 % + QD 30% 25.7 39.8 54.2
BA 20 % + QD 30% 23.1 37.6 51.7
BA 30% + QD 30% 22.7 34.58 49.4
B3 Days 07 Days 028 Days
60

:
1
i
50 ------m-- mmm e S
1
1
1
1
1
1

R R

40 +-----pl-- oLt -

30 +--

20 t

10

Compressive Strength of Cube (N/mm?)

SN
LTI T ]
| HEEEEEEEEEEN

+
| I I N N N |

NN NN RN NN

e
1
1

B bt el I E

kb b b b b b

Iy
rTITITIYY

cc BA10%+ BA20%+ BA30%+ BA10%+ BA20%+ BA30%+QD
QD 20% QD 20% QD 20% QD 30% QD 30% 30%

Fig 1:- Comparison of Compressive Strength of Cubes on 3, 7 and 28 Days
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Table 2:- Comparison of Split tensile Strength of Cylinder with Bagasse ash and M-Sand

% Replacement of (BA and MS) 3 Days 7 Days 28 Days
CC 1.69 3.26 5.16
BA 10 % + QD 20% 3.78 5.67 8.697
BA 20 % + QD 20% 2.44 4.78 6.786
BA 30 % + QD 20% 1.24 3.88 5.544
BA 10 % + QD 30% 4.66 6.53 9.322
BA 20 % + QD 30% 3.66 5.37 7.677
BA 30% + QD 30% 2.84 3.98 5.698
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Fig 2:- Comparison of Split Tensile Strength of Cylinders on 3, 7 and 28 Days

Results and Discussion:-
The compressive and split tensile strength of M45 grade concrete mix the following result are observed.

1. For M45 grade concrete the compressive strength at the end of 3, 7 and 28 days for BA 10% and QD 20% the
compressive strength showed an increasing value of 24.5, 38.5 and 53.8N/mm? as shown in Fig 1.

2. Asimilar trend of decreasing value was observed when the BA increased to 20%, 30% and QD 20% the value
obtained at the end of 28days for 49.3 and 48.6 N/mm? at the end of 28days as shown in Table 1.

3. A gradually increase of QD 20% to 30% and BA 10% showed an increasing trend in the compressive strength
at the end of 3, 7 and 28days for 25.7, 39.8 and 54.3N/mm?.

4. A similar trend of decreasing value was observed when the BA increased to 20%, 30% and QD 30% the value
obtained at the end of 28days for 51.7 and 49.4N/mm? at the end of 28days as shown in Table 1.

5. The split tensile strength at the end of 3, 7 and 28 days for BA 10% and QD 20% the split tensile strength
showed an increasing value of 3.78, 5.67 and 8.697N/mm?as shown in Fig 2.

6. A similar trend of decreasing value was observed when the BA increased to 20%, 30% and QD 20% the value
obtained at the end of 28days for 6.786 and 5.544N/mm? at the end of 28days as shown in Table 2.

7. A gradually increase of QD 20% to 30% and BA 10% showed an increasing trend in the split tensile strength at
the end of 3, 7 and 28days for 4.66, 6.53 and 9.322N/mm?.

8. Asimilar trend of decreasing value was observed when the BA increased to 20%, 30% and QD 30% the value
obtained at the end of 28days for 7.677 and 5.698N/mm? at the end of 28days as shown in Table 2.

Conclusions:-

A maximum Compressive strength was found for 10% BA and 30% QD in M45 grade of concrete. Hence the
concrete showed a better performance with respect to its compressive and split tensile properties. Since bagasse ash
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is a by-product material used as a cement replacing material reduces the levels of CO2 emission by the cement
industry and also economical in nature. The compressive strength of concrete decreases with increase in percentage
of BA.
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