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Abstract - In recent times, with the increase in demand
for infrastructure , raw materials and fuels, soil
stabilization has started to take a new shape. With the
availability of better research, it is emerging as a popular
and cost effective method for soil improvement. Black
cotton soil are problematic in nature due to its low
bearing capacity,swelling and high compressibility. Due to
high plasticity, shrinkage and low strength, the soil is
regarded as unsuitable for construction.Thus it is
necessary to increase the strength of the soil by stabilizing
it and making it more suitable for construction. The main
objective of this paper is to investigate the effect of
ayurvedic waste on the strength parameters of black
cotton soil like compressive strength, CBR etc. These tests
are conducted on virgin soil and stabilized soil
samples.The results obtained are compared for the two
samples and inferences are drawn. Also if the waste
material proves to be an environment friendly successful
stabilizing agent, it may also prove to be a suitable waste
disposal method.
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1.INTRODUCTION

The Black cotton soil covers about 30% of land area in
India. The name “Black cotton” has an agricultural
origin. Most of these soils are black in colour and are
good for growing cotton. Due to it characteristics of high
plasticity, excessive swelling, shrinkage and low
strength when wet, soil is regarded as unsuitable for
construction. Stabilization incorporates the various
methods implement for modifying the properties of a
soil and improves the engineering properties and
performance of soil.

Soil stabilization could be applied to both sandy and
clayey soil through mechanical and chemical methods.
There are many common methods-mechanical or
chemical -found in the literatures that were used to
improve the physical properties of the soils.

The paper presents the effect of industrial waste
inclusion on the strength of black cotton soil. The mixing
of ayurvedic wastes may be considered same as other
admixtures used to stabilize soil. The purpose of this
paper is to evaluate black cotton soil behaviour induced
by ayurvedic waste inclusion.

1. MATERIALS USED

The black cotton soil needed for testing was collected from
Ahalia college campus. Ayurvedic waste of ksheerabala
waste was used as an industrial waste. Ksheerabala is an
ayurvedic drug used to treat arthritis, central nervous
system disorders and insomania. The main content of
Ksheerabala are kurunthotti and cow’s milk.The waste which
is obtained after the manufacture of medicine was collected
from Ahalia Medicine Manufacturing Unit.

Figure 1 : Ksheerabala waste collected

3. METHODOLOGY

The soil was collected locally and was kept for air drying
for 24 hours. The soil was then taken to the Geotechnical
Laboratory and various properties like natural water content,
free swell index, Specific gravity etc was determined. Then
the fundamental properties like liquid limit, plastic limit,
shrinkage limit and the particle size distribution was
determined.We also conducted compaction test and
unconfined compressive strength test and also classified the
Osoil. The ayurvedic waste was collected and different
percentages of it was added into soil. We conducted the test
with soil samples containing 5%, 10% and 15% waste. The
results obtained were compared and discussed.

Following tests were conducted on soil samples.

1. Unconfined compression test (as per is-2720(Part-
4):1985

2. Standard proctor compaction test (as per IS-
2720(Part-7):1980

3. Swell test(as per [S-2720(Part-4):1985

4. Atterberg limit test(as per IS-2720(Part-5):1985
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4.RESULT AND DISCUSSION

4.1. Variation of free swell index with various
percentage of waste added

The Free Swell Index test has been conducted on plain
soil sample. It is observed that, the free swell index
value of soil sample is 73.33%,which is very expansive.
It cracks up during dry season and becomes sticky when
wetted with water. The compound walls and light
buildings with shallow foundation around the region
having expansive soil show signs of distress like tilting,
lifting, cracking etc. From the graph the degree of
expansiveness is decreases with the addition of various
percentage of waste content. Hence strength of soil
increases.
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Chart -1: Variation of free swell index with various
percentage of waste added

4.2. Variation of liquid limit with various percentage of
waste added

The liquid limit has been conducted on soil sample with
the addition of 0%, 5%, 10% and 15% of waste content.
From the graph the liquid limit value increases with the
addition of various percentage of waste content.

85

82.57

79.006 /

%/
70 /
64./
65 &

60

=3
=}

75

Liquid limit(%)

[} 5 10 15
Percentage of waste added (%)

Chart -2: Variation of liquid limit with various
percentage of waste added
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4.3. Variation of plastic limit with various percentage of
waste added

The plastic limit has been conducted on soil sample with
the addition of 0%, 5%, 10% and 15% of waste content.
From the graph the plastic limit value increases with the
addition of various percentage of waste content.
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Chart -3: Variation of plastic limit with various
percentage of waste added

4.4.Variation of compaction characteristics with various
percentage of waste added

The compaction test has been conducted on soil sample
with the addition of 0%, 5%, 10% and 15% of waste
content. From the graph the maximum dry density value
is decreases and optimum moisture content increases
with the addition of various percentage of waste
content. Weight of waste is less than that of soil at the
same volume which lead to decrease MDD and
increasing the surface area of mixture (soil+waste)
needs more water to reach to the optimum which lead to
increase in the OMC.

I
o

Maximum dry density (gm\cc)

1.2 . . )
[¢) 5 10 15
Percentage of waste added (%)

Chart -4: Variation of maximum dry density with
various percentage of waste added.
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Chart -5: Variation of optimum moisture content with
various percentage of waste added.

4.5. Variation of compressive strength with various
percentage of waste added

The UCC test has been conducted on soil sample ~ with
the addition of 0%, 5%, 10% and 15% of waste content.
From the graph the UCC value is increases with the
addition of various percentage of waste content and
Strength of the stabilized soil is enhanced 3.5 times the
virgin soil.
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Chart -6: Variation of plastic limit with various
percentage of waste added

5. CONCLUSIONS

Stabilization of weak soil using industrial wastes are
gaining popularity nowadays due to the abundance in its
availability and low cost involved. This study is an effort to
stabilize black cotton soil using ayurvedic wastes and to
evaluate benefits of stabilization. The use of ayurvedic
waste has found to be suitable in behaving volume change
behaviour of expansive soil.

The addition of ayurvedic waste has resulted in the
improvement of strength characteristics of the black
cotton soil. A total of 28 samples were used for carrying
out the study. The results showed that the stabilization of
black cotton soil using ayurvedic waste is an efficient and

economic tool for improving the characteristics of black
cotton soil.

The conclusions drawn from the experimental investigations
done so as to bring out the effect of stabilization of black
cotton soil using ayurvedic waste were:

Addition of ayurvedic waste in varying percentage
resulted in the decrease of maximum dry density.

They showed a similar trend in the variation of OMC. The
OMC curve represented an overall increase in the OMC.

Addition of waste resulted in the decrease of degree of
expansiveness from 73.33% to 36.36%. Hence the
strength of soil increases.

The UCC test results showed a considerable increase in
the unconfined compressive strength of the soil from
2.791 kg/cm? to 9.793 kg/cm?

The strength of the stabilized soil is enhanced 3.5 times
the virgin soil.

The liquid limit of soil is increases from 64.75% to
82.57%

The plastic limit of soil is increases from 16.66% to
33.33%

Thus the ayurvedic waste has proved to be a successful
stabilizing agent for black cotton soil.
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