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Abstract—Reinforced  earth  is  relatively  new  
construction   material  which  has  only   been  used  for  40 
years  or  so   for   ground  improvement. Now a days  usage  
of    plastic  products is increasing  day  by  day  and  
creating  the disposal problem  for   the  society.  Attempts  
are  therefore    being    made   to utilize   waste  plastic   as  
geotechnical  material  to solve  both    geotechnical and    
environmental  problem.  The  project  results  show  that  
there is considerable  increase in bearing   capacity  value   
with   the   inclusion   of  plastic  waste.  It   was  observed   
that  from    the    laboratory  test  results   of  unconfined 
compression  strength  test  there  is  a  considerable  
increase  in  strength  of  the  soil  with inclusion of waste 
plastic 

Keywords – waste plastic, ground improvement, 
unconfined compression strength, reinforcing material for 
soil. 

I. INTRODUCTION  
Plastics are considered as one of  the  most  important  
invention which has  remarkably  assisted  in   
different   aspect   of  life  whether  it  might   be  in   
scientific   field  or  others. As  plastics  are   non-
biodegradable    materials  which   have  given  and  
more problem to  the  users  and  also  destroyed  the  
component  of  the environment to   the  great  extent.   
There  are  difficult  ways  where  the  use  of  the  
plastic is  being  done  it  is not  only limited to 
shopping bags, storages and  marketing but also man 
bottles and other various things are made from plastic, 
which when thrown away creates many hazardous. 
Toward  this end; randomly reinforcing the   soil  by   
using   high  density  polyethylene  strips   obtained   
from   waste plastic  containers  may provide  an easy 
and  sometimes  an economical  means to  improve 
the engineering performance of  sub grade soils. 
 

II. LITERATURE REVIEW 
Studied on the  use  of  plastic  products  such  as  
polythene bags, bottles, containers  and  packing  
strips  etc. is  increasing  day  by  day. The disposal  
of the  plastic wastes without  causing  any  ecological 
hazards  has  become  a real challenge to the present 
society. Thus  using  plastic  bottles  as  a soil  
stabilizer  is  an economical and  gainful utilization  
since  there is scarcity of good quality soil for 
embankments  and  fills. Thus this project  is to  meets 
the challenges  of society to  waste materials that lead 
to the foundation of sustainable society. 
 

III. MATERIALS   
1.Soil 
     Locally available clay soil was used in this study. 
We are used in three samples from different locations. 
2) Plastic waste: 
     We are used in the three types of plastic. coloured 
plastic & PET bottles  plastic and tea cups plastic 
waste it is low tensile strength. 
 
1.Table 
 

Type of plastic Size 

Coloured plastic waste 72mm 

PET Bottle waste 36mm 

Tea cup plastic waste 1mm 

 

 
 
 

ISSN : 2348 – 8352                      www.internationaljournalssrg.org                       Page 384 



ISSN 

Typ

 Physi

water a

Mechan
Spec

Tensile
Po

Coeffic

IV.PREL

1.Specifi
      The 
using Pyc
The Thre
conducte
 

Specific 

Sample -

Sample -

Sample -

2.Sieve A

        Siev
soil samp
soil samp
Sieve An
1kg. 
 
SIEVE S
    4.75mm
150micro
 
SIEVE A

 
 

SSRG Intern

: 2348 – 83

pical propert

ical Propertie
Density 
absorption ,2

hours  

nical propert
cific gravity 

e modulus(Gp
oisson ratio 

cient of fricti

IMINARY TES

ic Gravity of 
specific grav
cnometer as p
ee soil sample
ed to Specific 

Gravity Test

1           =2.65

2           =2.72

3           =2.67

Analysis 

ve Analysis t
ple as per IS 2
ples are taken 
nalysis Test. W

SIZES 
m,2.36mm,1.
on,75micron,p

ANALYSIS SA

national Journa

352              

ty  of PET Pl
 

es  P
0.

24 0

ties P

pa)  
0

0.44(
ion 0.

ST 
Soil   

vity (G) has 
per IS 2720 (P
es are taken a
Gravity Test  

t Result 

5      

2 

7 

est has been 
2720 (Part IV
and three tria

Weight of soil

18mm,600mic
pan 

AMPLE-1 

al of Civil Engi

        www.

lastic values

PET 
.0499 
0.10 

PET 
1.38 
2-4 

0.37-
oriented) 
.2-0.4 

been determ
Part III/sec I) 
and three trial

conducted o
V) 1985. The T
als are conduct
 sample is tak

cron,300micro

ineering- (ICR

.internationa

mined 
1980. 
ls are 

n the 
Three 
ted to 

ken to 

on, 

 

Siev
 
Clas
 
By r
(IS: 
 

 
By r
(IS: 
 

SA

SA

SA

 
 
3.Co
      T
Casa
deter
shrin
Dish
 
A) L
       
samp
samp
Liqu
 
LIQU

 
 

TCETM-2017)

aljournalssr

e Analysis Te

ssification of 

ecommendati
1498-1970) 

Sample 

Sample 2

Sample 3

ecommendati
1498-1970) 

AMPLE-1 

AMPLE-2 

AMPLE-3 

onsistency Lim
The liquid l
agrandes App
rmined by rol
nkage limit ha
hes. 

Liquid limit 
Liquid Limit
ple as per IS 
ples are taken
uid Limit Test

UID LIMIT S

) - Special Issue

rg.org          

est Result 

Soil 

on s of IS Soi

1 

2 

3 

ons of IS Soil

SW-Well
sand

SC – Clay
san

SC – Clay
san

mits  
limit has be
paratus. The P
lling a thread 
as been deter

test has been
2720 (Part V
n and three t
. 

SAMPLE-1 

e – April 2017 

             Pa

il classification

Medium  sa

Medium san

Medium  sa

l classification

 graded sands
ds, little or no f

yey sands, poo
nd-clay mixtur

yey sands, poo
nd-clay mixtur

een determin
Plastic Limit 
of 3mm diam

rmined using 

n conducted o
V) 1985. The T

trials are con

ge 385 

n  

and soil 

nd soil  

and soil 

n  

s, gravelly 
fines  

orly graded 
res. 

orly graded 
res. 

ned using 
has been 

meter. The 
shrinkage 

on the soil 
Three soil 

nducted to 

 



SSRG International Journal of Civil Engineering- (ICRTCETM-2017) - Special Issue – April 2017 

ISSN : 2348 – 8352                      www.internationaljournalssrg.org                       Page 386 

Liquid limit results at corresponding to 25 blows 

 
By recommendation of Is soil classification  
(IS : 1498-1970) 
       
 

 
B) Plastic limit 
       Plastic Limit test has been conducted on the soil 
sample as per IS 2720 (Part-V) 1985. The Three soil 
samples are taken and three trials are conducted to 
Plastic limit Test. 
 
Plastic Limit Result: 

 
SAMPLE -1 24% 

SAMPLE-2 29% 

SAMPLE-3 26% 

 
 

B) Shrinkage Limit 
       Shrinkage Limit test has been conducted on the 
soil sample. The Three soil samples are taken and 
three trials are conducted to Shrinkage Limit Test. 
 

Shrinkage test result 

SAMPLE -1 13.35% 

SAMPLE-2 18.55% 

SAMPLE-3 25.73% 

 
4.Standard Proctor Compaction Test 

      Standard Proctor Test has been conducted as per 
IS 2720 Part (XXVIII) 1974. The Dry Density has 
been determined and has been plotted against the 
corresponding water Content to find the Optimum 
moisture Content and the Maximum Dry density. The 
Three soil samples are taken and three trials are 
conducted to Standard Compaction Test. 
  
Test Specifications:  
  Diameter of mould                   = 10 cm 
  Height of mould                       = 12 cm 
  Empty weight of mould (W0)   = 3959 g 
  Volume of mould                     = 942.478 cm3 
  Hammer weight                        = 2.60 kg  
  Number of blows                     = 25 
 

SAMPLE -1 23.16% 

SAMPLE-2 43.33% 

SAMPLE-3 38% 
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Proctor Compaction Test Result 
 
Sample -1 Dry density =2.15 g/cc 

Moisture content =12% 

Sample -2 Dry density =1.81 g/cc 

Moisture content =18% 

Sample -3 Dry density = 1.58 g/cc 

Moisture content =22% 

    
5.Unconfined compression test 
    This experiment is used to determine the 
unconfined compressive strength of the soil 
sample which in turn is used to calculate the 
unconsolidated, untrained shear strength of 
unconfined soil. The Three soil samples are 
taken and three types of Plastic wastes are used. 
The UCS tests were conducted on the PET Bottle 
Plastic Waste, Tea Cups Plastic Waste, Coloured 
Plastic waste on Clay Soil Sample and the 
plastics are added on the soil in 1%, 
2%,3%,4%,5%. 
 
Test Specification: 
  Diameter of specimen = 38 mm 
  Length of specimen    = 76 mm 
  Area of specimen        =(  X 382)/4 

        = 11.35 cm2 

 

 
 
 
 

X-Direction represented by Strain 
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CONCLUSION  
 
From the above work the conclusions are given below  
 From Coloured plastic waste: 
    By addition of  4%  of  coloured  plastic  waste  
there  is  a  increase  in  shear strength     of  14.9  
KN/m2   of soil and   for   sample-2  the    shear  
strength increases  up to 14.8 KN/m2 and  for  sample 
-3  the  shear strength  increased up to 18.9 KN/m2  
only.  
  From  PET plastic bottles: 
 By addition of 4% of  PET   bottles   plastic   waste   
the   shear  strength  increase up to  32.5 KN/m2  by 
adding  4%  of  PET  bottles  plastic waste   and  for  
sample-2  they also have an increase in  shear strength 
up to  39.9KN/m2  and  for  sample-3  the shear 
strength also increased up to 34.5 Kn /m2 .   
From Tea cup plastic waste: 
   By addition of  3% of  tea cup waste the   increase in  
shear  strength  of  32.8 KN/m2    has been achieved,   
and  for  sample-2  it  has  been increased up to 34.5 
KN/m2   for 4% of plastics, and for  a   
sample -3    shear strength has increased upto  as  26.6 
KN/m2  only for  4%  of  tea cups plastic waste. 
 
From the above work  it  has  been  concluded  that  
addition  of  4%  PET bottle plastic waste can improve 
the shear strength of the soil sample up to 39.9KN/m2  
which  is  the  maximum  value  obtained .So,  from  
this  we  can suggest  that  4%. PET   bottle  plastic  
waste  can  be mixed with the soft soil to  get 
maximum supporting strength of soil in the 
foundations for the building. 
REFERENCE 

• Maha Hatem Nsaif, “Behaviour  of  Soils  
Strengthened  By Plastic Waste Materials”, 
Proceedings  of   Indian  Geotechnical  
Conference December 15-17,2011, Kochi 
(Paper No. H-304).  

•  Anas   ashraf,   aria Sunil, “Soil  stabilisation  
using  raw  plastic  bottles” Journal  of   
Engineering and Development, Vol. 17, 
No.4, October 2013, ISSN 1813- 7822. 

• Pragyan    Bhattarai, A.V.A Bharat Kumar, 
K.Santosh, T.C.Manikantanta & K.Tejeswini  
(2013), “ Engineering     behaviour of soil 
reinforced with plastic strips” , International   
journal   of Civil, Structural, Environmental 
and     Infrastructure   and   Engineering  
Research     and     Development 
(IJCSEIERD) ISSN 2249-6866, Volume 3, 
Issue 2, 83-88. 

• Abhishek patil,Girish waghere, 
“Experimental Review for Utilization of 
Waste Plastic Bottles in Soil Improvement 
Techniques”, International Journal of 
Engineering Research ISSN: 2319-6890. 

• Ankit Singh Negi, Mohammed Faizan, “ Soil 
Stabilization using Lime”, International 
Journal of Innovative Research in Science, 
Engineering and Technology ISSN:2319-
8753,Volume 2,Issuse 2, February 2013. 
 

• M.Aams joe, A.Maria rajesh, “Soil 
Stabilization by using Industrial Waste and 
Lime”, International Journal of Scientific 
Research Engineering and 
Technology(IJSRET), ISSN:2278-
0882,Volume 4,Issuse 7, July 2015 
. 

• Y.Keerthi, P.Divya Kanthi, “Stabilization of 
Clayey Soil using Cement Kiln Waste” , 
International Journal of Advanced Structures 
and Geotechnical Engineering ISSN 2319-
5437, Volume 02,No.02, April 2013.  
 

• M.Shahul Hammed, B.Sunantha, “Effect of 
Nano Particle (marble sludge powder) on 
Shear Strength of Soil to Strengthen the 
vembakottai Dam, volume 9, Issue 48, 
December 2016. 

 
 

• M.Shahul Hammed, B.Sunantha, 
“Experimental Investigation of Compressive 
Strength on Earthen Dam (Vembakottai 
Dam) ISSN:2319-7064.  

 
• Tang, C. S, Shi, B.,Gao, W.,Chen, F. J., and 

Cai,Y., Strength and mechanical behavior of 
short polypropylene fiber reinforced and 
cement stabilized clayey soil. Geotextiles 
and Geomembranes, Vol. 25, 2007, pp, 194–
202.  

 
• Ghiassian, H., Poorebrahim, G., and Gray, D. 

H., Soil reinforcement with recycled carpet 
wastes. Waste Management Research, Vol. 
22 No. 2, 2004, pp, 108–114. HMSO. (1952) 
“Soil Mechanics for Road Engineers” 
London.  
�

• Prof. G L Sivakumar Babu, “Laboratory 
Shear Strength Studies of Soil Admixed with 
Plastic Waste”, CiSTUP Indian Institute of 
Science. 

 
• B. C. Punmia (2005). Soil Mechanics and 

Foundations. Laxmi Publictions 
       

  

 

 


	I. Introduction 
	II. Literature Review
	III. Materials  
	IV.Preliminary test

