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Abstract- The performance of road pavement is often poor
after every monsoon and shows cracking, potholes, differential
settlement at various locations etc. In Maharashtra most of the
part is covered by BCS. The BCS is hard when dry, but loses
its strength with rise in moisture content. Stability of BCS is
an acute problem that poses several challenges. Generally, the
problematic soils are either to be removed and replaced by
better quality material or stabilized using additives.
Demonstrate the potential of reclaimed waste pipe high
density polyethylene strips (HDPE) as soil reinforcement for
improving engineering performance of sub grade soil. HDPE
strips obtained from waste were mixed randomly with the soil.
A series of Unconfined Compressive Strength (UCS) test were
carried out on randomly reinforced soil by various aspect
ratios and percentage of HDPE strips. The feasibility of
adding HDPE waste plastic is concluded for improving the
engineering properties of Black Cotton soils. The optimum
fiber content corresponding to maximum improvement in UCS
was found to be AR 4 of 5%.

Keywords- BCS, HDPE, UCS.
1. INTRODUCTION

Generally, lands with Black cotton soils are fertile
and good for agriculture purpose. In India black cotton soil
covers about 20% of the total land. The BCS is hard when dry,
but loses its strength as well as increase volume with rise in
moisture content. Due to this unique behavior many structures
constructed on expansive soil severely distressed. In order to
overcome such type of problem there is a need to stabilize the
soil. Various methods are used to improve the engineering
properties of expansive soils. The problematic soils are either
treated using additive or removed and replaced by good
quality material. The stabilization of problematic soils is very
important for many of the geotechnical engineering
applications such as pavement structures, building foundations
etc. to avoid damage due to settle of soft soil or to the swelling
action of expansive soil. Stabilization broadly defines various
methods employed for modifying the properties of soil to
improve its engineering performance. The main objective is to
increase stability of soil and reduces construction cost by
making best use of locally available materials. Stabilization
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can be done by using admixtures like cement, lime, fly ash,
chemicals, reinforcing material like fibers, strips in different
proportions. Nowadays, plastic containers generally made up
of high density polyethylene (HDPE) are being increasingly
used for storage of various liquids. Most of these containers
are specifically having short life span and are being discarded
immediately after use. Though, at many places HDPE is being
collected for recycling or reuse. The quantity of HDPE that is
being currently reused or recycled is only a fraction of the
total volume produced every year. The best way to handle
such wastes is to utilize them for engineering applications.
Soil reinforcement technique used to improve the strength of
sub grade soils. This technique has been found effective and
reliable method to improve the strength of sub grade soils.

11. BACKGROUND

Soil fiber composites have been found effective in
improving the CBR value as reported in the literature. In
addition, use of polyethylene fiber (plastic waste) improved
ultimate strength of both reinforced and un-reinforced soil.
Strength and load bearing capacity of soil was enhanced
considerably when the soil is stabilized mechanically with
short thin plastic strips of different length and content. The
feasibility of reinforcing soil with strips of reclaimed high
density polyethylene has also been investigated to a limited
extent. It has been also reported that the presence of a small
fraction of HDPE fiber can increase the fracture energy of the
soil. In view of the above limited studies, present study has
been taken up with special reference to its feasibility for
application in embankment/road construction.

I1l. MATERIAL USED
Black Cotton Soil —
Natural black cotton soil was obtained from
Mhasawad, Jalgaon district in Maharashtra state. The soil was

excavated from an approximate depth of 1.0 m from the
natural ground level. The soil is dark grey to black in colour.
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Sr. No. Parameter Values Obtained
1 Specific Gravity 2603
2 Matural Water Content 1888
3 Liquid Lirmit JB358
4 Plastic Limit 4016
5 Plasticity Index 1242
G Shrinkage Limit 10.69
7 Swelling Index 37
2 MDD 1432
Q OMC 22094
HDPE-

HDPE plastic pipe for the present investigation was
collected from the Supreme Pipe factory located in Gadegaon
Jalgaon district was used as a stabilizing agent in this study. It
was collected in dry form from the ware house in plastic bag.

Sr. Parameter Values or Data
No. Obtained
1 IUPAC Name Polyethylene or
Polyethylene
2 Abbreviations HDPE
4] MeSH Polyethylens
7 Chemical Formula (C:Had
2 Density 091096 gice
9 MMelting Point 113°C -135°C

IV. METHODOLOGY

Samples of soil and HDPE strips mixtures were
prepared by mixing the desired proportions of potable water,
soil and HDPE strips. A specific a width of 12mm and
thickness is as much less as possible, generally 3 mm. After
that selecting the size that is aspect ratio and proportion of
high density polyethylene. Aspect ratio is defined as the ratio
of length to width of material. These were cut into lengths of
12mm [Aspect Ratio (AR) =1], 24mm (AR=2) and 36mm
(AR=3), 48 mm (AR=4), 60 mm (AR=5)] considering a
different aspect ratios of high density polyethylene. The soil-
HDPE strips mixtures were prepared by first thoroughly
mixing dry predetermined quantities of crushed soil, HDPE
strips and in a mixing trey to a uniform paste. The required
amount of water determined from moistures density
relationship for soil- HDPE strips mixtures was later added to
the dry soil- HDPE strips. The experimental study involved
performing a series of laboratory UCS tests on HDPE strip
reinforced soil specimen.

V. RESULTS AND DISCUSSION
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The most important parameter for the strength is
UCS value. It is also an indirect method for computing soil
strength. Figs.1 to 5 presents the UCS values of reinforced and
unreinforced soil the most important engineering parameter to
evaluate a sub-grade or sub-base materials is UCS test.
Deformation of the soil specimen being predominantly shear
in nature, the UCS value can be regarded as an indirect
measure of strength. The values obtained from UCS tests for
soil with strip contents ranged from 0% to 6% for different
aspect ratios (AR=1 to 5) are shown in Figure through Figure.
It can be observed from these figures that mixing of randomly
HDPE strips in soil increased the load. The figures further
reveals that the initial slope of the line of UCS value is
significantly improved due to the incorporation of strips in
soil. The aspect ratio, it is deduced that so long as the strips
are short, smaller friction is developed at the ends of the strips.
With increase in aspect ratio/length, the friction and in turn the
tensile strength increases up to certain limit. Higher aspect
ratio or longer lengths will make strip surfaces slippery
resulting in lower values of CBR and strength of the soil.
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Fig. 1 Variation of UCS value of mixture of black cotton soil
and AR 1 HDPE strips
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Fig. 2 Variation of UCS value of mixture of black cotton soil
and AR 2 HDPE strips
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Fig. 3 Variation of UCS value of mixture of black cotton soil
and AR 3 HDPE strips
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Fig 4 Variation of UCS value of mixture of black cotton soil
and AR 4 HDPE strips
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Fig 5 Variation of UCS value of black mixture of black cotton
soil and AR 5 HDPE strips.

After that addition of 6% HDPE fiber strength
decreased as compared to peak value of UCS. It can be

observed from the graph that UCS value increases as the
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percentage of HDPE was increased up to 5%. After increase in
HDPE percentage results in decrease of UCS value. Such
behaviour of reinforced soil was probably exhibited because
of the size of mould, slippery reaction, less space for placing
of HDPE strips.

VI. CONCLUSION

The feasibility of soil reinforcement with HDPE by
variation of percentage and aspect ratio of strips may be
concluded from the study that —

e With increasing percentage of additives shows more
favourable results are obtained thereby enhancing the
properties of black cotton soil.

e After addition of HDPE fibre strips in black cotton soil
MDD of treated black cotton soil increases and OMC of
treated black cotton soil decreases.

e AR 4 (up to 5%) addition of HDPE strips to black cotton
soil mixture attains its highest value of unconfined
compression strength.

e The optimum fibre content corresponding to maximum
improvement in CBR value and UCS was found to be AR
4 of 5%.

e From this study an environmental friendly technology is
introduced which can benefit the society and nation,
through which the impact of solid waste on environment
is reduced and material can recycle in proper manner.

VIl. APPENDIX

AR - Aspect Ratio, BCS — Black Cotton Soil HDPE
— High Density Polyethylene

REFERENCES

[1] A.K. Choudhary, J.N. Jha and K.S. Gill, A Study on CBR
Behaviour of Waste Plastic Strip Reinforced Soil,
Emirates Journal for Engineering Research, 15 (1), (2010)
pp 51-57

[2] A. Fauzia, W. A. Rahmanb, Z. Jauharic, Utilization Waste
Material as Stabilizer on Kuantan Clayey Soil
Stabilization Malaysian Technical Universities
Conference on Engineering & Technology 2012, MUCET
2012 Part 3- Civil and Chemical Engineering.

[3] A. Chegenizadeh, H. Nikraz Study on Strength of Fiber
Reinforced Clayey sand Proc. of the International
Conference on Science and Engineering (ICSE 2011) .

[4] A. Patidar , H.K. Mahiyar An Experimental Study on
Stabilization of Black Cotton Soil Using HDPE Wastage
Fibers, Stone Dust & Lime International Journal of
Advanced Scientific And Technical Research Issue 4
Volume 6, Nov. — Dec. 2014

Www.ijsart.com



IJSART - Volume 4 Issue 2 - FEBRUARY 2018

[5] A. Mehrotral, H. Ghasemian, D.R. Kulkarni, N.R. Patil
Effect of HDPE Plastic on the Unconfined Compressive
Strength of Black Cotton Soil International Journal of
Innovative Research in Science, Engineering and
Technology Vol. 3, Issue 1, January 2014 pp 8382- 8389.

[6] C. H. Benson, M. V. Khire Reinforcing Sand with Strips
of Reclaimed High-Density Polyethylene ASCE library,
Volume 120 Issue (5): pp 838-855 1994

[71 G.L. Sivakumar Babu, S. Chouksey, Anoosha, G.
Manjari, K. Geetha Strength and Compressibility
Response of Plastic Waste Mixed Soil Indian
Geotechnical Conference — 2010, GEO trendz December
16-18, 2010 IGS Mumbai Chapter & IIT Bombay

[8] J. V. Kalliyath, J. T. Joy, J. M. Paul, A. M. Vadakkel Soil
Stabilization using Plastic Fibers IJSTE - International
Journal of Science Technology & Engineering VVolume 2
Issue 12 pp 484-487 June 2016

[91 M. H. saif Behaviour of Soils Strengthened by Plastic
Waste  Materials Journal of Engineering and
Development, Vol. 17, No.4, October 2013, pp 182-194.

[10] Meera S, H. Hassan, Experimental Investigation on the
Effect of HDPE Fibres on the Sub grade Strength of
Black Cotton Soil International Journal of Engineering
Research & Technology (IJERT) Vol. 4 lIssue 10,
October-2015 pp 360-367.

[11] O. O. Qjuri, O. C. Agbolade Improvement of Engineering
Properties of Ighokoda Standard Sand with Shredded
Polyethylene Wastes Nigerian Journal of Technology
(NIJOTECH) Vol. 34 No. 3, July 2015, pp. 443 -451

[12]P. Rawat, A. Kumar Study of CBR Behaviour of Soil
Reinforced With HDPE Strips Indian Geotechnical
Conference 1GC2016 15-17 December 2016, IIT Madras,
Chennai, India.

[13]R. K. Dutta, G. Venkatappa Rao Regression Models for
Predicting the Behaviour of Sand Reinforced with Waste
Plastic Turkish J. Eng. Env. Sci. 31 (2007), pp 119 — 126.

[14]S. Sadek, S. Najjar, A. Abboud Compressive Strength of
Fiber-Reinforced  Lightly-Cement  Stabilized  Sand
Proceedings of the 18th International Conference on Soil
Mechanics and Geotechnical Engineering, Paris 2013 pp
2593-2596.

[15] V. Mallikarjuna, T. Bindu Mani Soil Stabilization Using
Plastic Waste IJRET: International Journal of Research in
Engineering and Technology VVolume: 05 Issue: 05 May-
2016, pp 391-395.

[16]1S 2720 (Part VIII), “Determination of dry density and
optimum moisture content” Bureau of Indian Standards
(BIS), (1965), New Delhi, India.

[L7]11S 2720 (Part X), “Determination of Unconfined
Compressive strength test” Bureau of Indian Standards
(BIS), (1991), New Delhi, India.

[18]1 Dr. B. C. Punmia, Er. Ashok Jain Soil Mechanic and

Page | 981

ISSN [ONLINE]: 2395-1052

Foundations 17th Edition 2016 Laxmi Publication.

Www.ijsart.com



