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Abstract - Soil Stabilization is the alteration of soils to
enhance their physical properties. Stabilization can
increase the shear strength of a soil and/or control the
shrink-swell properties of a soil, thus improving the load
bearing capacity of a sub-grade to support pavements and
foundations. Soil Stabilization can be utilized on roadways,
parking areas, site development projects, airports and
many other situations where sub-soils are not suitable for
construction. Stabilization can be used to treat a wide
range of sub-grade materials, varying from expansive clays
to granular materials. This process is accomplished using a
wide variety of additives, including lime, fly-ash, and
Portland cement. Along with these conventional additives
these are various other waste materials that have been
used for soil stabilization. One such material is plastic
which has raised a lot of concerns for the environment. Use
of plastic products such as polythene bags, bottles etc. is
increasing day by day leading to various environmental
concerns. Therefore the disposal of plastic in a way that will
not pose any hazard to the environment has become a
serious need. Thus using plastic waste in the stabilization of
soil can prove to be beneficial and economical in the same
time.
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1. INTRODUCTION

Increased use of plastics in day to day consumer
applications has resulted in the municipal solid waste, an
ever growing fraction of plastic materials which were used
for a short time and then discarded. The linear
consumption patterns of plastic bags involving single usage
and then disposal has led to environmental challenges such
as diminishing landfill space, marine and urban littering.
There is, therefore a growing need to find alternative uses
of reclaimed plastic bag waste to lengthen the usage time of
the plastic material and thereby save the degrading
environment. The concept of reinforcing soil masses with
strips of plastic cover may be relatively, a new
development. In contrast, the use of random-materials as
reinforcement for soil is probably not older than written
history, but only sparsely represented. The pursuit for
improved soil structure and its cost-effectiveness in
construction and in slope stabilization forms the basis of

this research. This study explored the possibility of
utilizing reclaimed plastic material from plastic covers as
tensile inclusions to reinforce soil for ground improvement
schemes in geotechnical engineering applications such as
embankments, slope stabilization, foundation slabs, dams,
sea walls, bridge abutment and retaining walls. The
specialty of soil reinforcement is its flexibility, which
enables construction on poor foundation soil, rapid
construction and low cost. Soil stabilization can be done in
many ways. But the stabilization using plastic waste fibers
is an economic method since the stabilizer used here is
waste plastic materials, which are easily available. A plastic
waste is any of wide range of synthetic or semi-synthetic
organic solids that are mouldable. Plastics are typically
organic plastics of high molecular mass, but they often
contain other substances. They are usually synthetic, most
commonly derived from petrochemicals, but many are
partially natural.

2. OBJECTIVES

1. To study the effect of inclusion of plastic fiber
over compaction and CBR parameters of soil.

2. To arrive at the optimum percentage of plastic
fibers to be introduced in the soil.

3. MATERIALS

1. Plastic in shredded form.

2. Soil taken from college premises.

4. METHODOLOGY

e The materials taken were soil and plastic waste
fibers.

e First we took the soil sample from college
premises (beside of block 1) and the soil was
kept in oven for 24 hrs.

o After 24 hrs. we took the soil from oven and
firstly performed sieving of soil. The soil which
passed from the sieve of 4.75mm was taken for
performing further tests on soil.

e After sieving was done the properties of soil
were determined by different tests like
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determination of water content in soil, liquid
limit by cassagrande’s apparatus, plastic limit,
and specific gravity by pycnometer.

The sample from plastic limit and liquid limit
tests and put the samples into oven for 24 hrs.

Due to the change in water content in the soil
the liquid and plastic limit were determined.

After this standard proctor test was performed
on unreinforced soil or original soil for
determination of its optimum moisture content
(OMQ).

We took 3 kg of 19mm sieved soil for
performing standard proctor test and for
preparing of sample 4% of water by weight of
soil was added initially into the soil.

Weight of the empty mould with base plate of
standard proctor test was taken.

Then soil was filled in mould in three layers
with twenty five blows in each layer with the
rammer of 2.89 kg and weighs it again with
filled soil and the weight of mould and soil was
taken.

The weight of soil and mould after compaction
was taken.

The sample of this compacted soil was taken
and kept in the oven for 24 hrs.

Remove the soil from the mould and add 3%
water by weight of soil.

For each addition of 3% of water the
corresponding weight and sample were taken.

The process was repeated until the weight of
mould+soil was less than the previous weight.

After 24 hrs., the sample was taken out from
oven and was weighed.

From the initial weight and final weight of the
respected sample the dry density value were
determined.

Corresponding to the maximum dry density the
corresponding moisture content i.e. optimum
moisture content (OMC) was determined from
the graph plotted between dry density and
moisture content.

For different oven dried sieved soil samples
their corresponding optimum moisture content
(OMC) the water was added to the soil sample
and California bearing ratio (CBR) test was
performed.

5 kg of soil sample was taken and water content
till OMC was added at proper limits.

The weight of empty mould was taken along
with the base plate and the soil was filled in the
mould in 3 layers with 56 blows each by

© 2019, IRJET | Impact Factor value: 7.211

rammer of 2.89 kg.

e After filling it upto top the collar was removed
and extra soil was removed by spatula.

e The mould was now placed in the cbr machine
and the load was determined for settlement
corresponding to 0, 0.5, 1, 1.5, 2, 2.5, 5, 7.5, 10
and 12.5 mm.

e The graph was plotted between load applied
and settlement in mm.

e The test was performed for unreinforced soil
and soil having plastic waste fiber of 2%, 2.5%
and 3% by weight of soil.

5. RESULTS AND DISCUSSION

Table -1: Sieve analysis

Sieve Size Weight (%) soil
of soil passing
passed
()
475 mm 1599 01.16
2 36mm 1492 8506
1.18mm 1306 74.45
600 microns 1077 61.40
300 microns 487 27.76
150 microns 134 763
75 microns 18 1.02
7l
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PARTICLE SIZE DISTRIBUTION CURVE

Table -2: Specific gravity by pycnometer

sample number 1 2 3
Mass of empty bottle (M1) 1n gms. 600 600 600
Mass of bottlet+ dry so1l (M2) 1n gms. 800 798 801
Mass of bottle + dry soil + water (M3) in gms. 1450 | 1451 | 1450
Mass of bottle + water (M4) in gms. 1320 1322|1319
specific gravity 285 (291 283
Avg. specific gravity 1.86
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Table -3: Liquid Limit

Sample No. 1

Mass of empty can 6

Mass of can + wet soil in gm. 38

Mass of can + dry soil in gm. 30

No. of blows 25

Mass of soil solids 24

Mass of pore water 8

Water content (%)/ Liquid Limit (W) | 33.33

Table -4: Plastic Limit

Sample No. 1 2 3
Mass of empty can 4 4
Mass of (can+wet soil) in gms. o 13 10
Mass of (can + dry soil) ingms. |8 11
Mass of soil solids 4
Mass of pore water 1
Water content (%) 25 28 20
Average Plastic Limit 24.33

Plasticity Index:
[p,=WL-Wp=3333-2433=9

Based on,
Liquid Limit and Plasticity Index
This soil can be classified as:-
LOW COMPRESSIBLE SILT

5.1 Standard proctor test

Without plastic content
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Chart-2: MC vs DD curve for no plastic content
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Optimum Moisture Content (OMC) = 12.9%
Maximum Dry Density (MDD) = 1.88g/cc

With plastic content - 2% by weight
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Chart-3: MC vs DD curve for 2% plastic content

Optimum Moisture Content (OMC) = 17.02%
Maximum Dry Density (MDD) = 1.96 g/cc

With plastic content - 2.5% by weight
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Chart-4: MC vs DD curve for 2.5% plastic content

Optimum Moisture Content (OMC) = 17.6%
Maximum Dry Density (MDD) = 1.91 g/cc

With plastic content - 3% by weight
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Chart-5: MC vs DD curve for 3% plastic content

From the figure on the left side, it is evident that,
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Optimum Moisture Content (OMC) = 17.02%
Maximum Dry Density (MDD) = 1.96 g/cc
Optimum Moisture Content (OMC) = 18.18%
Maximum Dry Density (MDD) = 1.725 g/cc

5.2 CBR Test

Without plastic content
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Chart-6: Load vs Penetration curve
for no plastic content

At 2.5mm Penetration
11*4.88/1370=3.91%
At 5mm Penetration
16*4.88/2055 = 3.79%
CBR Value = 3.91%

With plastic content — 2% by weight
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Chart-7: Load vs Penetration curve

At 2.5mm Penetration

7*4.88/1370 = 2.49%

At 5mm Penetration

10*4.88/2055 =2.37%

CBR Value = 2.49%

With plastic content - 2.5% by weight
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Chart-7: Load vs Penetration curve
At 2.5mm Penetrdtio? 5% nlastic cantent
10*4.88/1370 = 3.56%
At 5mm Penetration
14*4.88/2055 = 3.324%
CBR Value = 3.56%

With plastic content - 3% by weight
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Chart-8: Load vs Penetration curve
for 3% plastic content

At 2.5mm Penetration
19*4.88/1370 = 6.76%
At 5mm Penetration
28%4.88/2055 = 6.64%
CBR Value = 6.76%

6. CONCLUSIONS

Plastic content in the soil was introduced in the
percentages of 2, 2.5 and 3. And after Performing Standard
Proctor and CBR test, following conclusions are drawn:-
From proctor test results data it has been found that the
dry density of unreinforced soil is 1.88g/cc which increases
to 1.96g/cc upon the addition of 2% plastic fibers and then
decreases to 1.91g/cc and 1.725g/cc with the addition of
2.5 and 3% plastic fibers respectively. Therefore It is
concluded that the addition of 2% plastic fiber content in
the soil will produce maximum dry density. A prominent
reason of this decrease in the dry density with the increase
in the plastic fiber content could be that, when the plastic
fiber content is increased, more and more soil solids are
replaced with the plastic fibers which in turn decrease the
weight of soil solids leading to an overall reduction in the
dry density of soil. On the other hand, The CBR test results
data have shown that the CBR value for unreinforced soil is
3.91% which doesn’t show any increase with the addition
of 2% and 2.5% plastic fiber content. But with the addition
of 3% plastic fiber content the CBR value increases to about
6.76% indicating better subgrade strength. Therefore It is
concluded that the addition of 3% or more plastic content
in the soil will result in better subgrade strength. Based
upon the test results data following recommendations can
be floated in:-
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In areas where the wheel load intensity is low and
the soil is of silty nature, 2% plastic fiber content
can be added to stabilize the soil followed by light
compaction thus ensuring that maximum dry
density is obtained enabling the soil to carry the
wheel load safely

For areas with silty soil and having high wheel load
intensity it is recommended to add 3% plastic fiber
content along with heavy compaction thus
ensuring high subgrade strength as well as high
dry density.
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