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Abstract— In this study, the industrial solid waste, Bagasse 

Ash, is used as an admixture to mix with the expansive soil. 

Bagasse Ash is generally deposited in an unscientific and 

random manner and causes reduction of valuable space and 

also leads to various geo-environmental problems. In this 

study an attempt is made to utilise the waste Bagasse Ash. 

After mixing the Virgin Expansive Soil with the Bagasse 

Ash, the soil properties are studied and the changes in the 

properties of the soil are evaluated at different percentages of 

Bagasse Ash. An effort is made to improve the strength of the 

expansive soil and reduce the plasticity index of the soil. 
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I. INTRODUCTION 

Expansive soils are problematic in nature and are generally 

encountered by geotechnical engineers in the process of 

designing structures like highways, retaining walls, 

buildings, backfills etc. Expansive soils are normally 

abundant in semi-arid regions. The cause may be due to the 

difference in evaporation and precipitation. 

 For construction of any structure, it is duty of a 

responsible engineer to assess and evaluate the properties of 

the soil in order to know its geotechnical and engineering 

characteristics. After the evaluation, the properties can be 

modified suitably with various methods. In this work, an 

attempt has been made to modify the properties of expansive 

soil using industrial solid waste Bagasse Ash. 

 Clay mineral is the key element which divulges the 

swelling characteristics to any ordinary non-swelling/non-

shrinking soil. Montmorillonite, out of several types of clay 

minerals has the maximum amount of swelling potential. In-

situ formation of chief clay minerals occurs under alkaline 

conditions, or sub-aqueous decomposition of blast rocks can 

be seen the origin of such soil – expansive soil. These type of 

soil can also be formed due to weathering under alkaline 

environments, and under adequate supply of magnesium or 

ferric or ferrous oxides. Given there’s a good availability of 

alumina and silica, the formation of Montmorillonite is 

favoured. 

 Sabat (2015) described effect of lime on some 

geotechnical properties of an expansive soil stabilized with 

optimum percentage of quarry dust. The lime was added in 2 

to 7 % at an increment of 1%. Atterberg’s limit, compaction, 

consolidated un-drained tri-axial compression, and durability 

were tested on these mixes. The effect of 7 and 28 days of 

curing was studied on shear strength. It has been concluded 

that addition of lime has increases the plastic limit, shrinkage 

limit, cohesion angle of internal friction, optimum moisture 

content, and decreases the liquid limit, plasticity index, 

maximum dry density of the soil-quarry dust mixes, made the 

soil-quarry dust mixes durable.  The effect of industrial and 

agricultural wastes under equal proportioning on certain 

properties of soil such as Optimum Moisture Content, 

Maximum Dry Density, Unconfined Compressive Strength 

and California Bearing Ratio has been studied under both 

light and heavy compaction by Rajkumar (2015). Shriganesh 

et al. (2016) used Rise husk and ground nut shell dust 

separately at variable percentages (3% , 6% , 9%, 12%,15%) 

and carried out tests like CBR, standard proctor test for each 

percentages and found significant improvement in 

geotechnical properties of soil samples. Kumar et al. (2016) 

used rice husk ash and sugar cane straw ash with lateritic soil 

to improve the properties the soil, also added admixtures at a 

dosage of 2%,4%,6% & 8% of total weight of soil and the 

index properties and engineering properties were determined 

and compared with un-stabilized soil. 

II. EXPERIMENTS & RESULTS 

The objective of this study is to compare the various 

geotechnical properties of the Virgin Expansive Soil with the 

mixes of Virgin Expansive Soil and Bagasse Ash. To be 

specific, four types of mixes were prepared: 

 Virgin Expansive Soil + 3% Bagasse Ash by dry weight 

of Soil 

 Virgin Expansive Soil + 6% Bagasse Ash by dry weight 

of Soil 

 Virgin Expansive Soil + 9% Bagasse Ash by dry weight 

of Soil 

 Virgin Expansive Soil + 12% Bagasse Ash by dry weight 

of Soil 

 Virgin Expansive Soil + 15% Bagasse Ash by dry weight 

of Soil 

The experiments conducted in the laboratory are as follows: 

1) Determination of specific gravity of the expansive soil. 

2) Determination of Grain size distribution curve of 

expansive soil. 

3) Determination of Maximum Dry Density (MDD) and 

Optimum Moisture Content (OMC) of soil sample and 

different mixes of soil sample and Bagasse Ash by 

Standard Procter Test. 

4) Determination of Liquid limit of soil sample and 

different mixes of soil sample and Bagasse Ash. 

5) Determination of Plastic limit of soil sample and 

different mixes of soil sample and Bagasse Ash. 

6) Determination of Shrinkage limit of soil sample and 

different mixes of soil sample and Bagasse Ash. 

7) Determination of Free Swell Index of soil sample and 

different mixes of soil sample and Bagasse Ash. 

8) Determination of Unconfined Compressive Strength by 

UCS Test of soil samples and different mixes of soil 

sample and Bagasse Ash. 

Following table presents the results of above 

experimentations 

Sr. 

No. 
Soil Properties 

% of Bagasse Ash 

0% 3% 6% 9% 12% 15% 

1 Free Swell Index 44% 32% 34.6% 35.55% 37.9% 39.4% 
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2 Atterberg Limits 

 (a) Liquid Limit 47.2% 45.9% 45.12% 44.38% 42.44% 41.7% 

 (b) Plastic Limit 29.5% 30.4% 30.87% 31.43% 31.96% 32.38% 

 (c) Plasticity Index 17.7% 15.5% 14.25% 12.95% 10.48% 9.32% 

3 Compaction Characteristics 

 (a) Maximum Dry Unit Weight 17.3Kn/m3 16.6Kn/m3 16.1Kn/m3 15.7Kn/m3 15.3Kn/m3 14.6Kn/m3 

 (b) Optimum Moisture Content 18% 19.9% 20.8% 22.4% 23.7% 25.3% 

4 California Bearing Ratio Value 6.39% 9.23% 11.46% 13.72% 12.37% 11.95% 

5 
Unconfined Compressive 

Strength 

0.438 

MPa 

0.481 

MPa 

0.526 

MPa 

0.554 

MPa 

0.538 

MPa 
0.477 MPa 

Table 1: Results of Laboratory Experiments 

III. CONCLUSIONS & DISCUSSION 

The Bagasse was collected from the field where the Bagasse 

Ash was dumped in layers. The Bagasse was collected and 

packed and brought to the place of study. The Bagasse 

collected was dried in the sun and the lumps were broken. The 

Bagasse was burnt in the Muffle Furnace at 600 degree 

Celsius for 24 hours to devoid it of any organic matter present 

and thus to prepare the Bagasse Ash. The Bagasse ash was 

then cooled for 6 hours and was mixed with expansive soil to 

form various mixes. It has been observed that – 

1) Liquid limit increases with the increase in percentage of 

Bagasse ash 

2) Plastic limit decreases with the increase in percentage of 

Bagasse ash 

3) CBR increases with the increase in percentage of 

Bagasse ash upto 12% 
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