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Abstract—With rapid advancements in technology globally, the use 
of plastics such as polyethylene bags, bottles etc. is also increasing. 
The disposal of thrown away wastes pose a serious challenge since 
most of the plastic wastes are non-biodegradable and unfit for 
incineration as they emit harmful gases. And the foundation is very 
important for any structure and it has to be strong enough to support 
the entire structure. For foundation to be strong, the soil around it 
plays a very important role. Construction of buildings and structures 
on expansive soil is risky due to its high compressibility, low shear 
strength and high permeability that results in swelling, shrinkage and 
unequal settlement. Expansive soils like laterite red soil always 
create problems in foundation. Soil stabilization improves the 
engineering properties of weak soils by controlled compaction or by 
adding stabilizers like cement, lime etc and by many other methods. 
But these additives also have become expensive in recent years. 
Experimental investigation on reinforced plastic soil results showed 
that, plastic can be used as an effective stabilizer so as to encounter 
waste disposal problem as well as an economical solution for 
stabilizing weak soils. A paper is presented here to focus on soil 
stabilization by using waste plastic waste.This study presents the use 
of waste plastic strips to mechanically stabilize the soil. The purpose 
of this research work is to conduct tests in the laboratory by mixing 
different percentage composition of plastic strips for reinforcing the 
soil. The tests such as, water content, liquid limit, plastic limit, soil 
classification, standard proctor compaction test and finally CBR test 
have been conducted. The average relative density kept up 
throughout all the test is 50%. The soil is reinforced by using 
different composition of plastic strips (50-55μ) such as 1%, 1.5%, 
2%, 2.5%, 3% by weight and tests have been conducted. Finally the 
results of CBR test with varying composition of plastic strips as 
mentioned above have been compared to check the improvement of 
the CBR value and the properties of Laterite Red soil. From 
experimental results it is evident that there is appreciable increase in 
CBR value and bearing capacity due to reinforcement of red soil with 
plastic strip reinforcement. 

1. INTRODUCTION 

Every man-made structure resting on the ground needs safe 
and stable soil. To attain this safety and stability requirements 
the engineering properties of the soil beneath the structure or 
on the structure must be identified. However, obtaining these 
engineering properties of soils requires relatively more time 
and money. On the other hand, investigating the index 

properties of a soil is much easier than other engineering 
properties. Moreover, most of the engineering properties of 
soils depend upon their index properties. Therefore, by 
obtaining the index property of soil that involves simpler and 
quicker method of testing, the engineering properties can be 
predictedsatisfactory. 

Soil compaction, California bearing ratio and direct shear test 
are the most commonly used techniques in engineering 
projects such as highways, sub-grades, railways, pavements 
and foundations. The main purpose of these tests is to improve 
engineering properties of soils such as increase in dry density, 
reduction in compressibility leading to reduction in settlement, 
reduction in permeability, increase in shear strength and its 
load bearing capacity. Wattenberg’s limits and specific gravity 
tests are also considered to find out the moisture content of the 
soil. 

Ultimate bearing capacity means the load that the soil under 
the foundation can sustain before shear failure; while, 
Settlement consideration involves estimation of settlement 
caused by load from superstructure which should not exceed 
the limiting value for the stability and function of the 
superstructure. Ultimate bearing capacity problems can be 
solved with the help of either analytical solution or 
experimental study. 

The reinforcing materials like metal strip, geo- textile, plastic 
strips and geo-grid to enhance the ultimate bearing capacity of 
the foundation. Now a day’s use of plastic strips has increased 
due to its long service life, light weight, flexibility, water 
resistant, chemical resistant thermal resistant. Plastic is an 
organic material that contains such elements as Carbon (C), 
Hydrogen (H), Nitrogen (N), Chlorine (Cl) and Sulphur (S). 
Plastic is made by the polymerization of raw materials such as 
oil, natural gas and coal. 

1.1 SOIL STABILISATION 

Soil stabilization is a process which improves the physical 
properties of the soil, such as increasing in shear strength, 
bearing capacity etc.(modifying the properties of a soil to 
improve its engineering performance). Stabilization is being 
used for a variety of engineering works, the most common 
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Figure 4. Sample Preparation 

3. EXPERIMENTAL RESULTS 

The compaction was done to assess the amount of compaction 
and the water content required. The water content at which the 
maximum dry density is attained is obtained from the 
relationships provided by the tests. Load tests has been 
performed on cylindricalCBRmouldofsize10cmdiameterx12.7 
cm height filled with unreinforced as well as reinforced soil. 
For preparing reinforced soil, varying percentage (1%, 1.5%, 
2%, 2.5% and 3%) of plastic strips has been added and mixed 
with the soil. The California Bearing Ratio test is conducted 
for the reinforced soil to determine the strength of soil until the 
strength reaches the highest level and stop at the interval when 
strength decreasing from the highest. The bearing value for 2.5 
mm penetration and 5 mm penetration was calculated. 
Standard load for 2.5 mm penetration and 5 mm penetration is 
1370 kg and 2055 kgrespectively. 

Table 2: UNREINFORCED SOIL SAMPLE 

Sl. 
No. 

Penetration 
(mm) 

Proving ring 
dial gauge 

reading 

Load (kg) CBR 
value 

1 0.0 0 0  

2 0.5 6 6.6  

3 1.0 11 12.1  

4 1.5 20 22  

5 2.0 28 30.8  

6 2.5 35.4 38.94 2.84 

7 3.0 43.4 47.74  

8 3.5 51 56.1  

9 4.0 57.3 63.03  

10 4.5 62.8 69.08  

11 5.0 68.1 74.91 3.645 

12 5.5 73 80.3  

13 6.0 77 84.7  

14 6.5 81 89.1  

 
Figure 5. Penetration Occurred inReinforced Soil Sample after 

CBRTEST 

Table 3: REINFORCEMENT OF 1% PLASTIC IN SOIL 
SAMPLE 

Sl. 
No. 

Penetration 
(mm) 

Proving 
ring dial 

gauge 
reading 

Load (kg) CBR 
Value 

1 0 0 0  

2 0.5 7.5 8.25  

3 1.0 12 13.2  

4 1.5 22 24.2  

5 2.0 35.5 39.05  

6 2.5 40 44 3.21 

7 3.0 46 50.6  

8 3.5 53 58.3  

9 4.0 60 66  

10 4.5 64 70.4  

11 5.0 73 80.3 3.90 

12 5.5 80 88  

13 6.0 86 94.6  

14 6.5 94 103.4  

15 7.0 100 110  

16 7.5 106 116.6  

17 8.0 113.5 124.85  

18 8.5 119 130.9  

19 9.0 126 138.6  

20 9.5 132 145.2  

21 10.0 140 154  

22 10.5 145 159.5  

23 11.0 151 166.1  

24 11.5 160 176  
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Figure 6. Penetration Occurred in Unreinforced Soil Sample 
after CBR TEST 

Table 4: REINFORCEMENT OF1.5% PLASTIC IN 
SOILSAMPLE 

 

Sl. 
no. 

Penetration 
(mm) 

Proving 
ring dial 

gauge 
reading 

Load 
(kg) 

CBR 
value 

1 0.0 0 0  

2 0.5 8.3 9.13  

3 1.0 15 16.5  

4 1.5 25 27.5  

5 2.0 39 43  

6 2.5 47 51.7 3.77

7 3.0 58 63.8  

8 3.5 69.5 76.48  

9 4.0 81 89.1  

10 4.5 90 99  

11 5.0 105 115.5 5.62

12 5.5 112 123.2  

13 6.0 121 133.1  

14 6.5 128 140.8  

15 7.0 136 149.6  

16 7.5 145 159.5  

17 8.0 156 171.6  

18 8.5 163 179.3  

19 9.0 173 189.2  

20 9.5 180 198  

21 10.0 189 207.9  

22 10.5 198 217.8  

23 11.0 205.5 226.05  

24 11.5 212 233.2  

 

Table 5: REINFORCEMENT OF 2% 
PLASTIC IN SOIL SAMPLE 

 
9 4.0 95 104.5  

10 4.5 108 118.8  

11 5.0 120 132 6.42 

12 5.5 127.5 140.25  

13 6.0 137 150.7  

14 6.5 144 158.4  

15 7.0 152 167.2  

16 7.5 160 176  

17 8.0 167 183.7  

18 8.5 175 192.5  

19 9.0 183 201.3  

20 9.5 191 210.1  

21 10.0 200 220  

22 10.5 207 227.7  

23 11.0 213 234.3  

24 11.5 219 240.9  
 

Table 6: REINFORCEMENT OF 2.5% PLASTIC IN 
SOIL SAMPLE 

 

Sl. 
No. 

Penetration 
(mm) 

Proving 
dial 

Load 
(kg) 

CBR 
value 

1 0.0 0 0  

2 0.5 15 16.5  

3 1.0 28 30.8  

4 1.5 43 47.3  

5 2.0 56 61.6  

6 2.5 69 75.9 5.54 

7 3.0 80 88  

8 3.5 91 100.1  

9 4.0 106 116.6  

10 4.5 116.5 128.15  

11 5.0 126 138.6 6.74 

12 5.5 135 148.5  

13 6.0 144 158.4  

14 6.5 152 167.2  

15 7.0 160 176  

16 7.5 167.5 184.25  
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8. From above result using 2cm length of plastic strips with 
percentage 2.5% is to be recommended for 
foundationconstruction. 

9. Overall it can be concluded that plastic strips reinforced 
soil can be considered to be good ground improvement 
technique specially in engineering projects on weak soil 
where it can act as a substitute to deep/raft foundations, 
reducing the cost as wellas energy. 

4. CONCLUSION 

The CBR was conducted for soil mixed with plastic 
strips.TheCBRtestisconductedforthesoil,adding 
the1%,1.5%,2%,2.5%,3%ofplasticstripestosoil 
anditisfoundthatthestrengthofthesoilis 

Increases with resultant bearing ratio of 3.21, 3.77, 4.85, 5.54, 
4.33 respectively. 

As it is economic in nature and hazard free, it is the one of the 
best solutions for reutilization of the plastic wastage. 
Producing useful materials from non-useful waste materials 
that lead to the foundation of sustainable society. 
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