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Abstract: This study is aimed at investigating the possibility of using thermoplastic as an alternative for road construction 

materials. This is with a view to recycling plastic wastes to stop the menace of environmental pollution. The lateritic soil used in 

this study was taken at Ajegunle, Abalabi (�� 53’ 13.758”N, �� 7’ 59.994”E) along Papa-Ilaro road, Ogun State, Nigeria and the 

solid thermoplastic wastes were taken from plastic recycling plant at Papalanto (�� 53’ 26.406”N, ��10’ 21.788”E), Ogun State, 

Nigeria. The thermoplastic were grounded into pellets passing through 5mm sieve and then substituted for lateritic soil from a 

range of 12% to 20% at 2% interval for California Bearing Ratio (CBR) soaked and unsoaked tests while 0% served as control 

experiment. The tests conducted in line with BS 1377 (1990) are soaked and unsoaked CBR. From the results, it was observed that 

medium dosage plastic pellet stabilized lateritic soil exhibit the same strength characteristic as lateritic soil. In addition, the CBR 

values increases as percentage of plastic pellet increases for both soaked and unsoaked medium dosage substitutions. Based on the 

results of this study, plastic pellet could be used as a substitute and stabilizing agent in lateritic soil for construction material. 

Therefore, environmental risk and hazard caused by plastic waste could be greatly reduced.
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Introduction 
Getting rid of plastic waste by burning of plastic wastes releases smoke which contaminates the air. The released smoke contains 

small particulates, hazardous substances and green house gases which eventually cause health hazard (Technical Brief, 2009). The 

disposal of plastic products also contributes significantly to the environmental impact. Most plastics are not biodegradable and can 

persist in the environment for many years. Indiscriminate of plastics waste into rivers, streams, drainage, etc. can cause blockage of 

drainage and sewage systems resulting in water logging, flooding and spread of water born diseases. This has been reported in 

many countries. With increasing plastic products in the market particularly packaging, being disposed off soon after their purchase 

and consumption, the landfill space required by plastics waste disposal is a growing concern. The best way to dispose plastic 

wastes and any other non-biodegradable wastes is through recycling. There are quite a number of benefits to be derived from 

recycling. This includes contributing to energy savings and the reduction of greenhouse gas emissions. In addition, it also saves 

non-renewable sources like oil and gas. Recycling provides livelihood for teaming populace as well as families in developed and 

developing nations, either in the form of direct employment or informal economic activities (Sophie, 2009) 

Background Study 
Lateritic soil layer is a soil that is rich in iron oxide and is derived from wide varieties of rock weathering under strongly oxidizing 

and leaching conditions. It is formed in tropical and sub-tropical regions where the climate is humid. Lateritic soils may 

contain clay minerals; but they tend to be silica-poor. This is because silica is leached out by waters passing through the soil. 

Lateritic soil is mostly used as sub grade and sub base materials in highway construction and sometimes used as earth work 

material in most civil engineering construction works such as dams, embankment, etc. From economic and political point of view, 

lateritic soil is considered as construction materials because it possessed low plasticity and good drainage ability; laterite could 

carry heavy imposed loadings; often become clayey and plastic to the depth disturbed. An extraordinary influence of the change in 

the natural moisture content on the plasticity and density characteristics of some lateritic clay of volcanic origin has been reported 

(Winterkorn and Chandrasekharan, 1951). There is now a rapid growth in plastic consumption in the developing nations of the 

world. Recent technology has increased the number of traditional additives that could be used for soil stabilization purposes and 

this includes polymer based products that significantly increase the load-carrying capacity as well as strength of treated soils. 

Others are copolymer based products, fiber reinforcement, calcium chloride, sodium chloride, etc. (Hans et al., 1951; Sophie, 2009; 

Verma, 2008; Jean-Piera, 2004; Olarewaju, 2016a; 2016b; 2016c and 2016d).  

It is necessary that sub-grade whether cut or fill must be well compacted and shaped in line with the requirements of the ministry 

of transportation. CBR strength is a principal factor used to determine the thickness of pavement while damages due to frost action 

and other factors must also be put into consideration. Experience has shown that on wet cohesive soils commonly found in Britain, 

reliable test results are difficult to obtain due to the influence of sample preparation and method of compaction and this does not 

exclude Nigeria and other countries. Table 1 shows a correlation between various CBR value and soil type based on British 

experience with a wide variety of sub-grades in their equilibrium moisture condition for high and low levels of water-table. This 

information is sufficient to give the appropriate CBR values for most practical purposes (Sophie, 2009; Verma, 2008; Jean-Piera, 

2004; Olarewaju, 2016a; 2016b; 2016c and 2016d). 
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Table 1:  Estimated laboratory CBR values for British soils compacted at natural moisture content (Road Note 29, 1970) 

Methodology 
The lateritic soil used in this study was taken at Ajegunle (Figure 1), Abalabi (�� 53’ 13.758”N,�� 7’ 59.994”E) along Papa-Ilaro 

road, Ogun State, Nigeria and the solid thermoplastic wastes were taken from plastic recycling plant (Figure 2) at Papalanto (��

53’ 26.406”N, ��10’ 21.788”E), Ogun State, Nigeria. The thermoplastic wastes were grounded into pellets passing through 5mm 

sieve and then substituted for lateritic soil in the range of 12% to 20% at 2% interval for California Bearing Ratio (CBR) test while 

0% served as control experiment. The tests conducted in line with BS 1377 (1990) are compaction, soaked and unsoaked CBR 

(Brian, 1980; Bowles, 1981). 

      

Figure 1: Location of lateritic soil sample (�� 53’ 13.758”N, �� 7’ 59.994”E) 
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Figure 2: Location of plastic waste (�� 53’ 26.406”N, ��10’ 21.788”E)

Results and Discussion
Results of load against penetration for soaked control and 12% plastic pellet substitution are presented in Figure 3 while the results 

of load against penetration for soaked control and 14% plastic pellet substitution are presented in Figure 4. In addition to this, the 

results of load against penetration for soaked control and 16% plastic pellet substitution are presented in Figure 5 while the results 

of load against penetration for soaked control and 18% plastic pellet substitution are presented in Figure 6. The results of load 

against penetration for soaked control and 20% plastic pellet substitution are presented in Figure 7 while the results of load against 

penetration for unsoaked control and 12% plastic pellet substitution are presented in Figure 8. Furthermore, the results of load 

against penetration for unsoaked control and 14% plastic pellet substitution are presented in Figure 9 while the results of load 

against penetration for unsoaked control and 16% plastic pellet substitution are presented in Figure 10. Finally, the results of load 

against penetration for unsoaked control and 18% plastic pellet substitution are presented in Figure 11 while the results of load 

against penetration for unsoaked control and 20% plastic pellet substitution are presented in Figure 12. 

Figure 3: Results of load against penetration for soaked control and 12% plastic pellet substitution 
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Figure 4: Results of load against penetration for soaked control and 14% plastic pellet substitution 

Figure 5: Results of load against penetration for soaked control and 16% plastic pellet substitution 
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Figure 6: Results of load against penetration for soaked control and 18% plastic pellet substitution 

Figure 7: Results of load against penetration for soaked control and 20% plastic pellet substitution 
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Figure 8: Results of load against penetration for unsoaked control and 12% plastic pellet substitution

Figure 9: Results of load against penetration for unsoaked control and 14% plastic pellet substitution



International Journal of Academic Research and Innovation 
(ISSN: 2545 – 5214) 

Akinola Johnson OLAREWAJU 

Open Access                                                                                            Volume 1, Issue 1, Dec., 2017, Pp 1-9 

��	���

http://ijari.org.ng

Figure 10: Results of load against penetration for unsoaked control and 16% plastic pellet substitution 

Figure 11: Results of load against penetration for unsoaked control and 18% plastic pellet substitution 
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Figure 12: Results of load against penetration for unsoaked control and 20% plastic pellet substitution 

From the results of plastic pellet substitution (medium dosage) ranges from 12% to 20% (at interval of 2) with 0% serving as 

control experiment for soaked and unsoaked (Figures 3 to 12), it was observed that the plastic stabilized lateritic soil behaves just 

like control experiment. The CBR value of plastic pellets substituted for lateritic soil, 12% to 20% is greater than CBR value of 

control experiment (0%). Lateritic soil in its natural state contains air content which when in contact with water can take moisture 

but plastic pellets in its natural state cannot absorb such quantity of water. The water absorbed by lateritic soil surrounded on its 

outer surface and normally act as lubricant between the soil particles whereas plastic pellets cannot retain such quantity of water. 

The more the outer surface the more water the soil particles absorbed. After the absorption of water, there will be rearrangement of 

soil particles which will eventually account for the reduction in the values of strengths parameters in its natural state compared to 

lateritic soil mixed with plastic pellets. The more the percentage of substituted plastic pellets, the more the strengths characteristics 

(Olarewaju, 2016a, 2016b, 2016c, and 2016d). 

From the CBR value result presented, this CBR value is related to the CBR value of sub-grade materials that is used to design 

other component of highway pavement (Road Note 29, 1970). The average CBR value of 4.63 was recorded for the soaked 

medium dosage while 5.76 was recorded for unsoaked medium dosage. According to Road Note 29 (1970), lateritic soils with 

CBR value above 4% and in water logged area is regarded as soaked CBR. This category of soil may be regarded as sandy clay 

and the expected traffic load must be determined before other components of a highway pavement can be designed. To estimate the 

expected traffic load for highway pavement design, life span of the pavement must be known as well as a constant growth. Once 

the expected axle load is determined, then Road Note 29 (1970) can be used to determine the thickness of the sub-base layer. For 

instance, the average CBR value (soaked) is 4.632 and if the expected traffic load is 0.01 x ��� cumulative number of standard 

axle, therefore, the sub base thickness will be 140mm with rolled asphalt road base of 60mm and surfacing (that is, base course + 

wearing course) of 50mm while ensuring adequate and permanent drainage is provided. Lateritic soil with CBR value above 5% 

and elevated surface is regarded as unsoaked CBR. This category of soil may be regarded as silt and the expected traffic load must 

be determined before other components of a highway pavement can be designed. To estimate the expected traffic load for highway 

pavement design, life span of the pavement must be known as well as a constant growth. Once the expected axle load is 

determined, then Road Note 29 (1970) can be used to determine the thickness of the sub base layer, for instance the average CBR 

value (unsoaked) is 5.76 and if expected traffic load is 0.01 x ��� cumulative number of standard axle, therefore, the sub base 

thickness will be 110mm with Rolled asphalt road base of 60mm and surfacing (base course + wearing course) of 50mm while 

ensuring adequate and permanent drainage is provided. Lateritic soil with heavy clay content needs to be stabilized so as to 

mitigate the effect of swelling or expansion in clay when wet and shrinkage when dry (Sophie, 2009; Verma, 2008; Jean-Piera, 

2004; Olarewaju, 2016a; 2016b; 2016c and 2016d).. 

Conclusion 
Medium dosage substitutions ranges from 12% to 20% (at interval of 2) plastic pellet substitutions for the soaked and unsoaked 

CBR and it behave like control experiment (0% plastic pellet substitution). There is increase in CBR value from 12% to 20% 
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plastic pellet replacement of lateritic soil. Recycling plastic waste for construction purpose will help in reducing huge capital 

invested on plastic waste treatment plants and also save the environment from problem of toxic smoke from incinerators.
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