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Abstract 

 

Ordinary   Portland  Cement  is  recognized  as  a  major  construction   material throughout  the  world.   Researchers  all  over 

the  world  today  are  focusing  on ways  of  utilizing either  industrial  or agricultural waste,  as  a  source  of  raw materials  for 

industry. This  waste  utilization  would  not only  be economical,  but may  also  result  in  foreign  exchange  earnings  and 

environmental  pollution. wastes,  such  as  blast  furnace  slag,  fly  ash  and  silica  fume  are  being used  as  supplementary 

cement  replacement materials. A few  studies have  been  carried   out   on   the   ashes   obtained   directly   from  the industries 

to  study   pozzolanic  activity and  their  suitability  as  binders,  partially replacing cement. This project analyses the effect of 

SCBA in concrete by partial replacement of cement at the ratio of 0%, 5%, 10%, 15% and 20% by weight by using magnesium 

sulphate solution. The bagasse  is  an  important  by-product  of  the  sugar  cane  industry  and  most  of  it  is  used  to  produce 

steam  and  electricity  in  a  co-generation  plant  at  the  ethanol   plant.. This experimental study examines the compressive 

strength of concrete. The main ingredients used are Portland cement, SCBA, river sand, coarse aggregate and water. After 

mixing, concrete specimens were casted and subsequently all test specimens were cured in water at 7 days, 28days, 56days, 

90days, and 180days. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

 General: 

Researchers  all  over  the  world  today  are  focusing  on ways  of  utilizing either  industrial  or agricultural waste,  as  a  source  

of  raw materials  for  industry. This  waste  utilization  would  not only  be  economical,  but may  also  result  in  foreign  

exchange  earnings  and  environmental  pollution. Industrial wastes,  such  as  blast  furnace  slag,  fly  ash  and  silica  fume  are  

being used  as  supplementary  cement  replacement materials. Currently,  there  has  been an  attempt  to  utilize  the  large  

amount  of  bagasse  ash, the  residue  from  an  in-line  sugar  industry  and  the    bagasse-bio mass fuel   in  electric   generation  

industry. The present study was carried out on SCBA obtained by controlled combustion of sugarcane bagasse, which was 

produced from the Andhra Pradesh in India. Sugarcane production in India is over 300 million tons/year leaving about 10 million 

tons as unutilized and, hence, wastes material. This project analyzes the effect of SCBA in concrete by partial replacement of 

cementat the ratio of 0%, 5%, 10%, 15% and 20% by weight..  

When this waste is burned   under   controlled   conditions, it also gives   ash   having   amorphous   silica,   which   has    

pozzolanic properties. A few  studies have  been  carried   out   on   the   ashes   obtained   directly   from  the industries   to  

study   pozzolanic  activity and  their  suitability  as  binders,  partially replacing cement. Therefore,   it   is   possible   to   use  

sugarcane   bagasse   ash  as cement   replacement   material   to   improve   quality   and   reduce  the   cost   of construction   

materials   such  as  mortar,  concrete  pavers,  concrete  roof  tiles  and cement interlocking block etc. 

The main aim of the study is to investigate the changes in mechanical properties of concrete with addition of SCBA in 

concrete by partial replacement of cement at the ratio of 0%, 5%, 10%, 15% and 20% by weight by using magnesium sulphate 

solution. 

II. LITERATURE REVIEW 

Mehta and Haynes (1978): Dense concretes were in excellent shape but lean concrete showed loss of material and was soft and 

weak. A number of practical examples and results of a series of long-term investigations can illustrate successful use of blast 

furnace cements in offshore constructions. The storm surge barrier in the Netherlands was built with blast furnace cement. The 

expected service life of 200 years is an impressive sign of confidence in durable concrete with blast furnace cement. 
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Aigbodion,.Hassan, Ause and Nyior(1993) : In this paper, Bagasse ash has been chemically and physically characterized, in 

order to evaluate the possibility of their use in the industry. X-ray diffractometry determination of composition and presence of 

crystalline material, scanning electron microscopy/EDAX examination of morphology of particles, as well as physical properties 

and refractoriness of bagasse ash has been studied. 

BilodeauA,Sivasundaram, Painter and Malhotra(1994): This paper presents the results of investigations to determine the 

various durability aspects of high-volume fly ash concrete using eight fly ashes and two Portland cements from U.S. sources.  

Based upon the test results, it is concluded that regardless of the type of fly ash and the cements used, the air – entrained high-

volume fly ash concrete exhibited excellent durability characteristics in the tests investigated. 

Chatveerand, Lertwattanaruk[2008]: In this paper, agro-wastes from an electricity generating power plant were ground and 

used as a partial cement replacement. The durability of mortars under sulphate attack including expansion and compressive 

strength loss were investigated. For the durability of mortar exposed to sulphate attack, 5% sodium sulphate (Na2SO4) and 

magnesium sulphate (MgSO4) solutions were used. As a result, when increasing the percentage replacement of SCBA, the 

expansion and compressive strength loss of mortar decreased. At the replacement levels of 30% and 50% of SCBA, the 

expansion of the mortars was less than those mixed with sulphate-resistant cement. However, the expansion of the mortars 

exposed to Na2SO4 was more than those exposed to MgSO4. Increasing the replacement level of SCBA tends to reduce the 

compressive strength loss of mortars exposed to Na2SO4 attack. In contrary, under MgSO4 attack, when increasing the 

replacement level of SCBA, the compressive strength loss increases from 0% to 50% in comparison to Portland cement mortar. 

Results show that ground SCBA can be applied as a pozzolanic material to concrete and also improve resistance to sodium 

sulphate attack, but it can impair resistance to magnesium sulphate attack. The experimental study examines there compressive 

strength of concrete. The main ingredient consists of Portland cement, SCBA, river sand, coarse aggregate and water. After 

mixing, concrete specimens were casted and subsequently all test specimens were cured in water at 7 days, 28days, 60days, 

90days and 180days.  

III. EXPERIMENTAL STUDY  

 Materials used:  

In the present experimental investigation sugar cane bagasse ash has been used as partial replacement of cement as an additional 

ingredient in concrete mixes. The effect of adding different percentages of sugar cane bagasse ash as additional material to 

concrete mixes on their compressive strength, resistance to sulphates, were studied.  

 Materials and Their Properties 

Table – 1 

Physical properties of Portland cement (53 grade) 

S. No. Properties/Characteristics Test results Requirements as per IS 12269-1987 

1 Normal Consistency 32% --- 

2 

Setting time 

a) Initial Setting Time 

b) Final Setting Time 

 

64 minutes 

271 minutes 

 

Not less than 30 minutes 

Not more than 600 minutes 

3 Specific Gravity 3.10 --- 

4 Fineness of cement 2.82% <10% 

5 Soundness 1.29 mm Not more than 10mm 

6 Compressive strength of cement (28 days) 53 MPa 53 MPa 

7 Specific surface area 3200 cm2/gm --- 

Table – 2 

Physical Properties of SCBA: 

S. No. Property Test Result 

1. Density 575Kg/m3 

2. Specific Gravity 2.2 

3. Mean particle size 0.1-0.2 µm 

4. Min specific surface area 250m2/ kg 

5. Particle shape Spherical 

Table – 3 

Physical Properties of Fine and Coarse Aggregate 

S. No. Properties 
Test results 

Fine Aggregate Coarse Aggregate 

1. Specific gravity 2.60 2.74 

2. 

Bulk Density (Kg/m3) 

a) loose 

b) compacted 

 

1600 kg/m3 

1750 kg/m3 

 

1400 Kg/m3 

1580 Kg/m3 

3. Fineness Modulus 2.74 7.17 
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IV. EXPERIMENTAL INVESTIGATIONS 

 Compressive strength of M30 grade concrete: 

Table – 4 

Compressive Strength of concrete 

Sample 

Designation 

% of 

SCBA 

compressive 

strength 

at 7 days  ( ) 

compressive 

strength 

at 28 days 

( ) 

compressive 

strength 

at 60days 

( ) 

compressive 

strength 

at 90days 

( ) 

compressive 

strength 

at 180days 

( ) 

W-0 0 33.15 41.05 51.75 54.85 56.82 

W-05 5 33.95 42.03 52.46 55.15 57.14 

W-10 10 35.48 43.13 52.84 56.07 55.24 

W-15 15 32.12 40.46 50.19 53.09 54.93 

W-20 20 30.65 38.96 47.5 52.74 54.73 

 

 Durability Studies: 

Table - 5.1 

Compressive Strength results for cubes cured in 1% magnesium sulphate solution 

Sample 

Designation 

% of 

SCBA 

compressive 

strength 

at 7 days  ( ) 

compressive 

strength 

at 28 days  ( ) 

compressive 

strength 

at 60days  ( ) 

compressive 

strength 

at 90days  ( ) 

compressive 

strength 

at 180days  ( ) 

M-11 0 30.32 37.65 47.85 51.45 53.28 

M-12 5 31.56 38.66 48.45 52.29 54.14 

M-13 10 32.09 39.84 49.68 53.74 54.32 

M-14 15 29.78 37.47 46.89 50.08 52.16 

M-15 20 29.22 36.07 45.2 49.36 51.32 

Table - 5.2 

Compressive Strength results for cubes cured in 2% magnesium sulphate solution 

Sample 

Designation 

% of 

SCBA 

compressive 

strength 

at 7 days  ( ) 

compressive 

strength 

at 28 days  ( ) 

compressive 

strength 

at 60days  ( ) 

compressive 

strength 

at 90days  ( ) 

compressive 

strength 

at 180days  (  

M-21 0 30.79 38.2 48.71 52.13 54.15 

M-22 5 31.87 39.61 50.47 53.58 55.6 

M-23 10 33.27 41.52 51.34 54.76 56.68 

M-24 15 30.81 38.58 48.46 51.39 53.4 

M-25 20 30.18 37.06 46.89 50.78 52.79 

Table - 5.3 

Compressive Strength results for cubes cured in 3% magnesium sulphate solution 

Sample 

Designation 

% of 

SCBA 

compressive 

strength 

at 7 days  ( ) 

compressive 

strength 

at 28 days  ( ) 

compressive 

strength 

at 60days  ( ) 

compressive 

strength 

at 90days  ( ) 

compressive 

strength 

at 180days  ( ) 

M-31 0 31.19 39.08 49.51 52.76 54.77 

M-32 5 32.41 40.12 50.63 53.58 55.6 

M-33 10 33.27 41.52 51.42 55.2 54.16 

M-34 15 30.81 38.62 48.2 51.68 53.67 

M-35 20 30.18 37.06 46.89 50.78 52.76 

Table - 5.4 

Compressive Strength results for cubes cured in 4% magnesium sulphate solution 

Sample 

Designation 

% of 

SCBA 

compressive 

strength 

at 7 days  ( ) 

compressive 

strength 

at 28 days  ( ) 

compressive 

strength 

at 60days  ( ) 

compressive 

strength 

at 90days  ( ) 

compressive 

strength 

at 180days  ( ) 

M-41 0 30.7 38.66 48.8 52.36 54.37 

M-42 5 31.84 39.62 49.57 52.84 54.88 

M-43 10 32.51 41.06 50.54 54.09 54.08 

M-44 15 30.29 38.06 47.66 50.49 52.5 

M-45 20 29.67 36.66 46.27 50.03 52.05 

Table - 5.5 

Compressive Strength results for cubes cured in 5% magnesium sulphate solution 

Sample 

Designation 

% of 

SCBA 

compressive 

strength 

compressive 

strength 

compressive 

strength 

compressive 

strength 

compressive 

strength 



An Experimental Study on Concrete with Sugarcane Bagasse Ash As A Partial Replacement of Cement using Magnesium Sulphate Solution  
(IJIRST/ Volume 3 / Issue 12/ 040) 

 

 
All rights reserved by www.ijirst.org 257 

at 7 days  ( ) at 28 days  ( ) at 60days  ( ) at 90days  ( ) at 180days  (  

M-51 0 30.64 38.52 48.72 52.31 54.27 

M-52 5 31.75 39.55 49.51 52.78 54.74 

M-53 10 32.47 41.02 50.5 54.04 54.20 

M-54 15 30.27 38.02 47.58 50.45 52.43 

M-55 20 29.63 36.62 46.24 49.99 52 

Table - 6.1 

Reduction in Compressive strength due to 1% MgSO4 Cured for 7 days 

Sample Designation % of SCBA ( ) ( ) % reduction 

M-11 0 33.15 30.32 8.54 

M-12 5 33.95 31.56 7.04 

M-13 10 35.48 32.09 9.55 

M-14 15 32.12 29.78 7.29 

M-15 20 30.65 29.22 4.67 

Table - 6.2 

Reduction in Compressive strength due to 1%MgSO4 Cured for 28  days 

Sample Designation % of SCBA ( ) ( ) % reduction 

M-11 0 41.05 37.65 8.28 

M-12 5 42.03 38.66 8.02 

M-13 10 43.13 39.84 7.63 

M-14 15 40.46 37.47 7.39 

M-15 20 38.96 36.07 7.42 

Table - 6.3 

Reduction in Compressive strength due to 2% MgSO4 Cured for 7 days 

Sample Designation % of SCBA ( ) ( ) % reduction 

M-21 0 33.15 30.79 7.12 

M-22 5 33.95 31.87 6.13 

M-23 10 35.48 33.27 6.23 

M-24 15 32.12 30.81 4.08 

M-25 20 30.65 30.18 1.53 

Table - 6.4 

Reduction in Compressive strength due to 2%MgSO4 Cured for 28  days 

Sample Designation % of SCBA ( ) ( ) % reduction 

M-21 0 41.05 38.2 6.94 

M-22 5 42.03 39.61 5.76 

M-23 10 43.13 41.52 3.73 

M-24 15 40.46 38.58 4.65 

M-25 20 38.96 37.06 4.88 

Table - 6.5 

Reduction in Compressive strength due to 3% MgSO4 Cured for 7 days 

Sample Designation % of SCBA ( ) ( ) % reduction 

M-31 0 33.15 31.19 5.91 

M-32 5 33.95 32.41 4.54 

M-33 10 35.48 33.27 6.23 

M-34 15 32.12 30.81 4.08 

M-35 20 30.65 30.18 1.53 

Table - 6.7 

Reduction in Compressive strength due to 3% MgSO4 Cured for 28  days 

Sample Designation % of SCBA ( ) ( ) % reduction 

M-31 0 41.05 39.08 4.80 

M-32 5 42.03 40.12 4.54 

M-33 10 43.13 41.52 3.73 

M-34 15 40.46 38.62 4.55 

M-35 20 38.96 37.06 4.88 

Table - 6.8 

Reduction in Compressive strength due to 4% MgSO4 Cured for 7 days 

Sample Designation % of SCBA ( ) ( ) % reduction 

M-41 0 33.15 30.7 7.39 
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M-42 5 33.95 31.84 6.22 

M-43 10 35.48 32.51 8.37 

M-44 15 32.12 30.29 5.70 

M-45 20 30.65 29.67 3.20 

Table - 6.9 

Reduction in Compressive strength due to 4% MgSO4 Cured for 28  days 

Sample Designation % of SCBA ( ) ( ) % reduction 

M-41 0 41.05 38.66 5.82 

M-42 5 42.03 39.62 5.73 

M-43 10 43.13 41.06 4.80 

M-44 15 40.46 38.06 5.93 

M-45 20 38.96 36.66 5.90 

Table - 6.10 

Reduction in Compressive strength due to 5% MgSO4 Cured for 7 days 

Sample Designation % of SCBA ( ) ( ) % reduction 

M-51 0 33.15 30.64 7.57 

M-52 5 33.95 31.75 6.48 

M-53 10 35.48 32.47 8.48 

M-54 15 32.12 30.27 5.76 

M-55 20 30.65 29.63 3.33 

Table - 6.11 

Reduction in Compressive strength due to 5%MgSO4 Cured for 28 days 

Sample Designation % of SCBA ( ) ( ) % reduction 

M-51 0 41.05 38.52 6.16 

M-52 5 42.03 39.55 5.90 

M-53 10 43.13 41.02 4.89 

M-54 15 40.46 38.02 6.03 

M-55 20 38.96 36.62 6.01 

V. CONCLUSIONS 

1) The specific surface area OF SCBA is 420 m2/kg greater than 330 m2/kg of cement. The workability of SCBA concretes 

have decreased in compared with ordinary concrete. It is inferred that reduction in workability is due to large surface area of 

SCBA 

2) The compressive strengths of concrete (with 0%, 5%, 10%, 15% and 20%, weight replacement of cement with SCBA) cured 

in Normal water for 7, 28, 56, 90 and 180 days have reached the target mean strength. 

3) The compressive strengths of concrete (with 0%, 5%,10%,15% and 20%, weight replacement of cement with SCBA) cured 

in different concentrations of (1%,2,%,3%,4%,5%)  Magnesium sulphate solution  for 7, 28, 56 ,90 and 180 days (Table 9.1 

to Table 9.5), indicate that at 5% replacement there is increase in strength and it extended in 10% replacement also and then 

decrease in strength is noticed at 15% and 20% replacements. 

4) Due to slow pozzolanic reaction the Sugar Cane Bagasse Ash (SCBA) concrete achieves significant improvement in its 

mechanical properties at later ages. 

5) Based on the experimental results we observed that in concrete, cement can be replaced with 20% SCBA without sacrificing 

the strength. 
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