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ABSTRACTABSTRACTABSTRACTABSTRACT 

Numerous waste materials are generated from manufacturing processes, service industries 
and municipal solid wastes. The increasing awareness about the environment has 
tremendously contributed to the concerns related with disposal of the generated wastes. 
Solid waste management is one of the major environmental concerns in the world. With the 
scarcity of space for land filling and due to its ever-increasing cost, waste utilization has 
become an attractive alternative to disposal. Today there are still many issues about landfill 
capacity problem. Plastics are one of the most widely used materials that change the human 
life for more than six decades ago. Plastic waste has a slow degradation rate. In this study 
Polyethylene Terephthalete (PET) is used as fibre to investigate the compressive and 
flexural behavior of concrete. To address this issue the fibers from used plastics were added 
in various percentages in the concrete. The aim of this research is to determine the strength 
of concrete produced using shredded plastic bottle fibre as reinforcement. The compressive 
and tensile strengths of various concrete specimens were tested to determine how the 
incorporation of recycled plastic as a replacement of coarse aggregate would affect the 
development of strength in the mixes. A series of five concrete mixes were compared at 
replacement increments of 0%, 5%, 10%, 15%, and 20%. All stages of plastic replacement 
showed a noticeable decrease in compressive strength. The test results were compared and 
the relationships between the observed and predicted strengths were given. It was observed 
that both the compressive and flexural strengths decreased with each increase in percentage 
addition of plastic. At 5% addition of PET there was a 20% decrease in compressive 
strength and a 40% decrease in flexural strength of concrete respectively. Thus, it was 
recommended that shredded polyethylene terephthalate can be used for non-structural 
elements. 
KeywordsKeywordsKeywordsKeywords: Evaluation, Strength, Properties, Shredded, Plastic, Reinforced, Concrete 

    
INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION    
With global solid waste generation growing faster than ever, urban planning 
experts warn that growth will peak this century and won't begin to decline 
without transformative improvements in how we use and reuse content. 
Daniel Hoornweg and Perinaz Bhada-Tata, urban development specialists at 
the World Bank, put global Municipal Solid Waste (MSW) generation rates 
by 2025 at approximately 1.3 billion tons per annum. The study also projects 
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that the global per capita rate of solid waste generation will grow from over 3.5 
million tons per day in 2010 to over 6 million tons per day in 2025. The 
specialists cautioned that with the 'business as normal' scenario, levels of solid 
waste production would reach 11 million tons per day by 2100 and population 
growth and urbanization would outpace waste reduction unless drastic steps 
are taken (Hoornweg, 2013).  
 
In today's world, the utility of plastic-based goods is rising day by day 
resulting in more plastic waste production leading to a crisis in waste disposal 
(Batayneh, Marie and Asi, 2007). Today, in almost every region, plastics are 
used, from small bottle caps to large containers such as laundry baskets and 
garbage pails. We are generating and using twenty times as much plastic as 
we did five decades ago. Plastic is a hydrocarbon monomer polymer and is 
widely used in everyday life in the form of polythene bags, food packaging 
products, water bottles, containers, cutting boards, electrical appliances, 
chairs, cars, plastic beverages, margarine, shampoo and detergent bottles, etc. 
In the modern world, plastic has become an essential part of everybody's life 
(Suganthy, Chandrasekar and Kumar 2013). Plastic related goods are used in 
every part of the world and hence the volume of waste generation is rising 
(Foti, 2013). 
 
The world's annual plastic material consumption in the 1950's was about 5 
million tons, now rising to 100 million tons in recent times, resulting in more 
plastic waste generation. Because of this plastic waste can be seen in every 
part of society everywhere (Sadiq and Khattak, 2015). Due to their poor 
biodegradability and existence in large amounts, the disposal of plastic waste 
in open environment contributes to numerous environmental problems, which 
disrupt the ecological balance of nature and are a major cause of health hazards 
to living beings (Merbouh et.al., 2014; Malak, 2015). Some of the rational forms 
for mitigating the effects of plastic wastes on the environment involves their 
use in other industries (Sadiq and Khattak, 2015). 
 
Concrete industry tends to be the most viable sector that can absorb large 
amounts of plastic waste (Kosmatka and Panarese 2002). Concrete requires 
three basic ingredients in its simplest form-cement (the binder), aggregates 
(ranging from fine to coarse) and water (Gambhir, 2013). The constituent 
materials of concrete are naturally available in all parts of the world, but with 
the growing demand for concrete in different construction industries, such 
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materials are becoming deficient every day (Kumar, 2014). Thus, both the 
problem of plastic waste disposal and the unavailability of the constituent 
materials of concrete can be managed effectively by using plastic waste in 
concrete. 
 
The efficient use of plastic waste in concrete can improve various properties of 
concrete such as ductility and tensile strength. Moreover, using plastic waste 
in concrete also decreases its weight and thus buildings can be made more 
resistant to earthquake by using concrete plastic waste (Akcazogolu and Atis, 
2010). Municipal waste management in Nigeria is still weak due to lack of 
equipment for the treatment and recycling of the waste. Third-world cities are 
rising at a very fast pace compared with developed nations. A UN-Habitat 
survey, for example, noted that Africa is the fastest urbanizing continent with 
cities such as Cairo, Lagos and Nairobi, Kinshasa among others growing at 
fast rates that would make them triple their current sizes by the year 2050 
(UN-Habitat, 2010). 
 
One critical concern is that while there is an excess of debris data in the 
aquatic world, there is a comparable lack of land-based plastic waste data. 
This is given the claim that 80% of plastic waste at sea is ground-based 
(Sheavly, 2005). The major terrestrial sources of aquatic plastic waste include 
stormwater runoff, combined sewage overflows, litter related to tourism, 
illegal dumping, manufacturing activities such as plastic resin pellets, accident 
and transport accidents, and landfill blowing (Allsopp, 2006). The ocean-based 
sources tend to be commercial fishing, recreational boaters, merchant/military/ 
research vessels, losses from transport, offshore oil and gas platforms 
(Sheavly, 2005). 
 
Plastic is a large amount of waste in the aquatic world. Plastics account for an 
estimated 10% of household waste, the bulk of which is disposed of in landfill 
(Barnes, 2009; Hopewell, 2009). Nevertheless, plastic accounts for 60-80% of 
the waste found on shore, floating on the ocean or seabed (Barnes, 2005).  
Landfills impact the soil and underlying landfill water surface (Salem, 2008) 
these water sources are heavily contaminated by waste. The chemical exude 
into the nearby water sources can cause damage to the resident 's atmosphere 
and health. These include ammonia (NH3), Dissolved Organic Carbon 
(DOC), nutrients and heavy metals (Melynk, 2014). All the chemical 
substances cause harm to the eco system surrounding, environment and health 
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of the resident. Since, most developing nations in the wake of urbanization and 
industrialization are still grappling with the problem of adequate management 
of solid waste being generated. The aspect of the economy re-cycling PET will 
consume more energy and money compared to reuse PET in construction. 
Thus, re-use PET in construction would be an alternative way to prevent 
littering of PET and also save the budget of recycle PET in industry. 
    
MATERIALS AND METHODSMATERIALS AND METHODSMATERIALS AND METHODSMATERIALS AND METHODS    
This study assessed the viability, workability, Density, compressive strength, 
flexural strength, and water absorption of concrete made with plastic fibre. 
 
MaterialsMaterialsMaterialsMaterials 
Ordinary Portland Cement (binder), fine aggregates (river sand), coarse 
aggregates (crushed stones), shredded PET bottles and portable water for 
mixing were used in the course of the study. Series of tests were carried out on 
the materials to determine to identify their categories and suitability. 
 
 
AggregateAggregateAggregateAggregate 
Fine and coarse aggregate were sourced locally. The fine aggregate used for 
this experiment was river sand sourced from Jengre in Bassa Local 
Government Area of Plateau State of Nigeria. Sieve analysis, specific gravity 
as well as bulk density tests were carried out on the sand used for the research 
in order to classify and obtain other parameters. The coarse aggregates gravel 
used was machine crushed 18mm average size and was obtained from PW Nig 
Ltd crushing plant, which is located in Vom, Jos South Government Area of 
Plateau State, Nigeria. The grading of the aggregate size distribution affects 
the compaction and workability, thus the strength of concrete. Sieve analysis 
is carried out to determine the proportion of the various sizes of the particles 
in the aggregate so as to ascertain compliance with recognized standards. 
 
CementCementCementCement 
The cement is needed to provide the required matrix between the materials 
with the addition of mixing water. Dangote Ordinary Portland cement 
produced from Obajana plant in Kogi state was used for this research work. 
The tests carried out on the cement specimen include the initial and final 
setting times. 
Shredded Polyethylene TerephthalateShredded Polyethylene TerephthalateShredded Polyethylene TerephthalateShredded Polyethylene Terephthalate    
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Waste PET bottles were collected from refuse dumps and taken to Grand 
cereals at Rayfield, Jos where they were shredded mechanically in a shredding 
machine to an average of 7mm width and 10mm length. The shredded pieces 
were then weighed and added to the concrete at varying percentages by weight 
of the gravel. 
 
Physical Properties of Polyethylene Physical Properties of Polyethylene Physical Properties of Polyethylene Physical Properties of Polyethylene TerephthaleteTerephthaleteTerephthaleteTerephthalete    
A number of tests were carried out to determine the physical properties of 
shredded polythene. The result of the test is presented in Table 1. 
 
WaterWaterWaterWater    
Water suitable for drinking was used for the production of samples. Table 2 
presents the material constituents used in the study. 
 
Table Table Table Table 1111: Physical Properties of shredded Polyethylene Terephthalete: Physical Properties of shredded Polyethylene Terephthalete: Physical Properties of shredded Polyethylene Terephthalete: Physical Properties of shredded Polyethylene Terephthalete 
Un-compacted    
Bulk Density 
Compacted Bulk Density 
Apparent Specific gravity 
Colour 
Texture 

931kg/m3 

 
986kg/m 

1.16 
Transparent 
Smooth 
 

 
Table 2: Materials Per mTable 2: Materials Per mTable 2: Materials Per mTable 2: Materials Per m3333 

MaterialMaterialMaterialMaterial    Specific Specific Specific Specific 
GravityGravityGravityGravity    

Bulk Bulk Bulk Bulk 
DensityDensityDensityDensity    
(kg/m(kg/m(kg/m(kg/m3333))))    

Mix 1:4:6 @ 0.65 Mix 1:4:6 @ 0.65 Mix 1:4:6 @ 0.65 Mix 1:4:6 @ 0.65 
Water/Cement Water/Cement Water/Cement Water/Cement 
Ratio (litres)Ratio (litres)Ratio (litres)Ratio (litres)    

Quantity Per mQuantity Per mQuantity Per mQuantity Per m3333    
of Concrete (kg)of Concrete (kg)of Concrete (kg)of Concrete (kg)    

Cement 
Fine aggregates 
Coarse aggregates 
Water 

2.86 
2.6 
2.60 

1266 
1630 
1506 

����

�.�� 
 x 1 = 443 

����

�.�
x 4 = 2508 

�	��

�.�
x 6 = 3475 

1266 x 0.65 = 833 
 
 
 

����


.���
x 1 = 174 

����


.���
x 4 = 449 

�	��


.���
x 6 = 1244 

����


.���
x 0.65 = 113 

 
 

     

Total absolute volumeTotal absolute volumeTotal absolute volumeTotal absolute volume   7259 = 7.260m7259 = 7.260m7259 = 7.260m7259 = 7.260m3333    
litreslitreslitreslitres 

1980 = 1.9801980 = 1.9801980 = 1.9801980 = 1.980 

 
Methods 
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Sieve analysis was performed on the aggregates (fine and coarse) used, to test 
for their properties and classifications. Similarly, the physical properties of the 
polyethylene terephthalete were also determined. A mix ratio of 1:4:6 was used 
based on the mix design. A constant water/cement ratio of 0.65 was used to 
achieve good workability of the matrix as a result of addition of PET fibres. 
Before mixing the required quantities of sand, stones, polythene shreds and 
water for the batch were weighed, cement and sand were thoroughly mixed 
before the coarse aggregates were added and finally the shredded PET bottles. 
The mixing of materials was done using a hand shovel after which the required 
quantity of water was added. The combined constituents were then mixed 
thoroughly on a platform continuously until a workable, smooth and 
consistent mixture was obtained. 
 
Steel moulds were oiled in order to facilitate the easy demoulding of hardened 
concrete. The moulds were then filled with the mixed concrete, compacted and 
vibrated on a vibrating table for 1 minute. The samples were marked for easy 
identification and left for 24 hours to harden. After demoulding, the samples 
were cured in water for 7, 14, 21 and 28 days respectively. Water absorption and 
compressive strength tests were carried out on the concrete cubes moulded 
using (100 x 100 x 100)mm wooden moulds with varying percentages of 
polyethylene teraphthalete (5,10,15 and 20) respectively by weight of coarse 
aggregate (gravel). Similarly, tensile strength tests were carried out on the 100 
x 100 x 500mm concrete beams concrete beams. Some of the samples were 
casted using 0% by weight of shredded PET bottles to serve as the control 
specimen. A total of 45 cubes and 45 beams were casted with each percentage 
increment having 9 cubes and 9 beams respectively. 
    
TestsTestsTestsTests    
Compressive Strength Test on Sample CubesCompressive Strength Test on Sample CubesCompressive Strength Test on Sample CubesCompressive Strength Test on Sample Cubes    
The compressive strength test was carried out using the crushing machine 
which was electrically operated. It consists of a calibrated circular 
measurement gauge having two indicating pointers (red and black), these 
pointers were set at zero mark of the gauge before performing any test. The 
black pointer drops while the red pointer remains at the point of failure to take 
the reading during failure. The machine has a pressure pump which is manually 
operated to jack the load platform up or down, both for releasing the crushed 
cube sample from the load platform and for crushing the cube sample in 
between the platform. The compressive testing machine was used to test the 
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entire cubes for 7, 14 and 28 days respectively. The cubes were weighed on a 
scale before crushing. The weighing scale consists of a platform where the 
various samples were mounted for weighing and attached to it is a calibrated 
scale for taking the readings. The various weights were taken to determine the 
various densities of the sample produced. 
 
Flexural Strength Test on Sample BeamsFlexural Strength Test on Sample BeamsFlexural Strength Test on Sample BeamsFlexural Strength Test on Sample Beams    
The beam test in flexure used for rectangular beam specimens, is an indirect 
measure to predict the tensile strength of concrete. The exterior fibres stress 
calculated at failure of the beam specimen is called modulus of rapture 
(MOR). The test was carried out in accordance with BS 1881: Part 118 (1983). 
 
Water Absorption Test on Sample CubesWater Absorption Test on Sample CubesWater Absorption Test on Sample CubesWater Absorption Test on Sample Cubes    
The water absorption is measured based on the difference in weight between 
the samples in a saturated dry condition and that in the oven dry condition 
expressed as a percentage of dry weight. Water absorption for the samples 
were obtained by drying the samples in an oven to a constant temperature of 
250oC, after this the samples were immersed in water for a period of 24 hours. 
The difference in weight was obtained and the water absorption was 
calculated as follows: 

Water absorption = 
�� � ��

��
 x 100 

Where M1 = Dry weight of sample 
M2 = Saturated weight of sample 
 
RESULTS AND DISCUSSIONRESULTS AND DISCUSSIONRESULTS AND DISCUSSIONRESULTS AND DISCUSSION    
Physical Properties of Shredded Polyethylene TeraphthaletePhysical Properties of Shredded Polyethylene TeraphthaletePhysical Properties of Shredded Polyethylene TeraphthaletePhysical Properties of Shredded Polyethylene Teraphthalete    
The polyethylene terephthalete shreds used for this work have a smooth 
surface and are translucent in nature. The shreds are cut to a nominal average 
size of 7mm x 80mm with a general thickness of about 0.25mm. Table 9 shows 
the physical properties of the shreds used in this work. The polythene shreds 
have an apparent specific gravity of 1.16, they have a loose bulk density of 
931kg/m3 and a compacted bulk density of 986kg/m3. 
 
 
 
 
Hardened Concrete 
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Results of the influence of shredded polyethylene terephthalete as additives 
on the hardened concrete are discussed in terms of density, compressive 
strength, flexural strength and water absorption. 
 
Density of SpecimenDensity of SpecimenDensity of SpecimenDensity of Specimen    
It is seen that density decreases with increased shredded PET bottles content 
as seen in table 3 and 4. This may be due to the fact that shredded PET bottles 
are of light weight. However, the density of specimen was observed to increase 
with the days of curing, which suggest that there is no deterioration of the said 
concrete. 
    
Table Table Table Table 3333: Variation of Density of Cubes (kg/m: Variation of Density of Cubes (kg/m: Variation of Density of Cubes (kg/m: Variation of Density of Cubes (kg/m3333) with Hydration Periods (Days)) with Hydration Periods (Days)) with Hydration Periods (Days)) with Hydration Periods (Days)    

Hydration Hydration Hydration Hydration 
Period Period Period Period 
(Days)(Days)(Days)(Days)    

7777        14141414                                                                                                                                                                        28282828    

Addition Addition Addition Addition of of of of 
PET (%)PET (%)PET (%)PET (%)    

Average               Average               Average               Average               
weight (kg)      weight (kg)      weight (kg)      weight (kg)      

DensitDensitDensitDensit
y y y y 
(kg/m(kg/m(kg/m(kg/m3333))))    
    

Average                  Average                  Average                  Average                  
Weight        Weight        Weight        Weight        
(kg/m(kg/m(kg/m(kg/m3333))))    

Density                       Average   DensityDensity                       Average   DensityDensity                       Average   DensityDensity                       Average   Density    
    (kg/m(kg/m(kg/m(kg/m3333)                      Weight      (kg/m)                      Weight      (kg/m)                      Weight      (kg/m)                      Weight      (kg/m3333))))    
                                                                                                                                                (kg/m(kg/m(kg/m(kg/m3333))))    
    

0000 
5555 
10101010 
15151515 
20202020 

2.472.472.472.47    
1.961.961.961.96    
1.701.701.701.70    
1.551.551.551.55    
1.451.451.451.45    

2470247024702470    
1960196019601960    
1700170017001700    
1550155015501550    
1450145014501450    

2.542.542.542.54    
2.212.212.212.21    
2.132.132.132.13    
1.771.771.771.77    
1.551.551.551.55 

2540                            2.64            26402540                            2.64            26402540                            2.64            26402540                            2.64            2640    
2210                            2.18            21802210                            2.18            21802210                            2.18            21802210                            2.18            2180    
2130                            2.14            21402130                            2.14            21402130                            2.14            21402130                            2.14            2140    
1770  1770  1770  1770                                                                                                          1.96            19601.96            19601.96            19601.96            1960    
1550                            1.60            16001550                            1.60            16001550                            1.60            16001550                            1.60            1600 

    
    
    
    
    
    
    
    
    
    
    
    
    
    
Table Table Table Table 4444: Average Density of Beams : Average Density of Beams : Average Density of Beams : Average Density of Beams afterafterafterafter    28 Days of Curing28 Days of Curing28 Days of Curing28 Days of Curing    



 

IJSAIRIJSAIRIJSAIRIJSAIR | | | | 9999  
 

    International Journal of Science and Advanced Innovative ResearchInternational Journal of Science and Advanced Innovative ResearchInternational Journal of Science and Advanced Innovative ResearchInternational Journal of Science and Advanced Innovative Research  
ISSNISSNISSNISSN:  :  :  :  2536253625362536----7315 (Print) 25367315 (Print) 25367315 (Print) 25367315 (Print) 2536----7323 7323 7323 7323 (Online)(Online)(Online)(Online) 

Volume Volume Volume Volume 6666, Number , Number , Number , Number 1111, , , , March 2021March 2021March 2021March 2021    
http://www.casirmediapublishing.comhttp://www.casirmediapublishing.comhttp://www.casirmediapublishing.comhttp://www.casirmediapublishing.com     

Addition of PET (%)Addition of PET (%)Addition of PET (%)Addition of PET (%)    Average Average Average Average 
Weight Weight Weight Weight 
(kg)(kg)(kg)(kg)    

Density(kg/mDensity(kg/mDensity(kg/mDensity(kg/m3333))))    

0000 
5555 
10101010 
15151515 
20202020 

12.9412.9412.9412.94 
12.6412.6412.6412.64 
10.8610.8610.8610.86 
9.909.909.909.90 
8.948.948.948.94 

2588258825882588 
2528252825282528 
2172217221722172 
1980198019801980 
1788178817881788 

 
Compressive Strength of Hardened ConcreteCompressive Strength of Hardened ConcreteCompressive Strength of Hardened ConcreteCompressive Strength of Hardened Concrete    
Results of the compressive strengths development with hydration periods of 
7, 14 and 28 days, at various percentages addition of shredded PET bottles are 
presented in Table 5 and 6. The results show that the compressive strength 
generally increases independently of the percentage addition of PET shreds 
with the hydration periods, which informs non-detoriation of the concrete.  
  
Table Table Table Table 5555: Variation of Compressive Strength of Cubes (N/mm: Variation of Compressive Strength of Cubes (N/mm: Variation of Compressive Strength of Cubes (N/mm: Variation of Compressive Strength of Cubes (N/mm2222) with Hydration Periods (Days)) with Hydration Periods (Days)) with Hydration Periods (Days)) with Hydration Periods (Days)    

HydratioHydratioHydratioHydratio
n Period n Period n Period n Period 
(Days)(Days)(Days)(Days)    

7777        14141414                                                                                            28282828    

Addition Addition Addition Addition 
of PET of PET of PET of PET 
(%)(%)(%)(%)    

AveragAveragAveragAverag
e               e               e               e               
Load Load Load Load     
(N)      (N)      (N)      (N)          

CompressiCompressiCompressiCompressi
ve Strength ve Strength ve Strength ve Strength 
(N/mm(N/mm(N/mm(N/mm2222))))    
    

AveraAveraAveraAvera
ge                  ge                  ge                  ge                  
LoadLoadLoadLoad    
    (N)(N)(N)(N)    

Compressive          Average     Compressive          Average     Compressive          Average     Compressive          Average     
CompressiveCompressiveCompressiveCompressive    
Strength                    Load            StrengthStrength                    Load            StrengthStrength                    Load            StrengthStrength                    Load            Strength    
        (N/mm(N/mm(N/mm(N/mm3333))))                                                                    (N)                (N/mm(N)                (N/mm(N)                (N/mm(N)                (N/mm2222)                              )                              )                              )                              
                                                                                                                        
    

0000 
5555 
10101010 
15151515 
20202020 

133 
96 
77 
23 
15 

13.3 
9.6 
7.7 
2.3 
1.5 

142 
114 
77 
30 
20    

14.2                             206             20.6 
11.4                             164             16.4 
7.7                               126             12.6 
3.0                               52                5.2 
2.0                               40                4.0    

 
 
 
 
 
 
 
 
 
Table 6: Percentage Decrease in Compressive StrengthTable 6: Percentage Decrease in Compressive StrengthTable 6: Percentage Decrease in Compressive StrengthTable 6: Percentage Decrease in Compressive Strength    
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Addition of PET (%)Addition of PET (%)Addition of PET (%)Addition of PET (%)    Compressive Compressive Compressive Compressive 
strength at 28 Daysstrength at 28 Daysstrength at 28 Daysstrength at 28 Days    

% Decrease in % Decrease in % Decrease in % Decrease in 
Compressive Compressive Compressive Compressive 
StrengthStrengthStrengthStrength    

    

0000 
5                                                                            5                                                                            5                                                                            5                                                                            
10101010 
15151515 
20202020 
 

20.6 
16.4 
12.6 
5.2 
4.0 

---- 
-20 
-39 
-74 
-80 

 

    
FlexuralFlexuralFlexuralFlexural    Strength of the Hardened ConcreteStrength of the Hardened ConcreteStrength of the Hardened ConcreteStrength of the Hardened Concrete    
Table 7 and 8 shows the results of the flexural strength test at 14 days of 
curing. From the results obtained, it can be deduced that the behavior pattern 
of flexural strength follows that of compressive strength.  
 
FailuFailuFailuFailure pattern of Hardened Concretere pattern of Hardened Concretere pattern of Hardened Concretere pattern of Hardened Concrete    
The failure pattern of PET concrete under both axial and tensile loading was 
observed to be improved as the concrete tends to be more ductile than brittle. 
At failure, the cracks and in most cases the crushing was observed to be much 
minimal compared to conventional sample (control). This could be as a result 
of the PET shreds acting as fibre which tends to hold the concrete constituents 
together and hence behaving as ductile material. 
    
Table Table Table Table 7777: Flexural strength of Beams at : Flexural strength of Beams at : Flexural strength of Beams at : Flexural strength of Beams at 28 Days of Curing28 Days of Curing28 Days of Curing28 Days of Curing    
Addition of PET (%)Addition of PET (%)Addition of PET (%)Addition of PET (%)    Average Average Average Average 

Weight (kg)Weight (kg)Weight (kg)Weight (kg)    
Flexural Flexural Flexural Flexural 
(N/mm(N/mm(N/mm(N/mm2222))))    

StrengthStrengthStrengthStrength    

0000 
5                                                                            5                                                                            5                                                                            5                                                                            
10101010 
15151515 
20202020 
 

12.9412.9412.9412.94 
12.6412.6412.6412.64 
10.8610.8610.8610.86 
9.909.909.909.90 
8.948.948.948.94 

5555 
3333 
2222 
1.51.51.51.5 
1111 

 

 
    
    
    
    
    
    
Table Table Table Table 8888: Percentage Decrease in flexural Strength : Percentage Decrease in flexural Strength : Percentage Decrease in flexural Strength : Percentage Decrease in flexural Strength     
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Addition of PET (%)Addition of PET (%)Addition of PET (%)Addition of PET (%)    Flexural strength atFlexural strength atFlexural strength atFlexural strength at    

    28 Days28 Days28 Days28 Days    
% Decrease in % Decrease in % Decrease in % Decrease in     
Flexural StrengthFlexural StrengthFlexural StrengthFlexural Strength    

0000 
5                                                                            5                                                                            5                                                                            5                                                                            
10101010 
15151515 
20202020 
 

5 
3 
2 
1.5 
1 

---- 
-40 
-60 
-70 
-80 

 
WaterWaterWaterWater    Absorption of the Hardened ConcreteAbsorption of the Hardened ConcreteAbsorption of the Hardened ConcreteAbsorption of the Hardened Concrete    
Table 9 shows the relationship between average water absorption of the cubes 
and the various percentage of addition of polyethylene terephthalate shreds. 
The results show values between 6.8% and 9.6%. It can be observed that the 
water absorption increases with increase in polyethylene terephthalete 
content. This could be due to open spaces created by the presence of 
polyethylene terephthalate. 
    
Table Table Table Table 9999: Variation of Water Absorption (%) with Polyethylene terephthalete at: Variation of Water Absorption (%) with Polyethylene terephthalete at: Variation of Water Absorption (%) with Polyethylene terephthalete at: Variation of Water Absorption (%) with Polyethylene terephthalete at    28 Days of Curing28 Days of Curing28 Days of Curing28 Days of Curing    

Addition of PET (%)Addition of PET (%)Addition of PET (%)Addition of PET (%)    Water/Cement RatioWater/Cement RatioWater/Cement RatioWater/Cement Ratio    Water Absorption at 28 Water Absorption at 28 Water Absorption at 28 Water Absorption at 28 
Days (%)Days (%)Days (%)Days (%)    

0000 
5                                                                            5                                                                            5                                                                            5                                                                            
10101010 
15151515 
20202020 
 

0.65 
0.65 
0.65 
0.65 
0.65 

6.8 
7.5 
8.1 
8.9 
9.6 

 
SUMMARY OF FINDINGSSUMMARY OF FINDINGSSUMMARY OF FINDINGSSUMMARY OF FINDINGS    
The following summaries were made based on the analysis of the experimental 
result on materials performed and presented in chapter three and four viz. 
(i) The specific gravity of the shredded polyethylene terephthalate was 

obtained to be 1.16 
(ii) The bulk densities of the uncompacted and compacted polyethylene 

terephthalete shreds were obtained to be 931kg/m3 and 986kg/m3 
respectively. 

(iii) The values of density recorded ranged between 1,450kg/m3 and 2,540kg/m3 
which decreased with increase in polyethylene terephthalete content. 
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(iv) The values of compressive strength ranged between 1.00N/m2 to 14.16 
N/mm2 up to 14 days of curing, the strength was also observed to increase 
with hydration period which inform non- deterioration of concrete. 

(v) The results for the values of flexural strength range between 1 to 5 at 14 
days of curing 

(vi) The addition of polyethylene terephthalete fibres to concrete is observed 
to improve the brittlesness as failure of the specimens does not result in 
excessive cracking of the specimen 

(vii) The results of water absorption give a range between 6.8% and 9.6% at 
28 days of curing, with the minimum value of 5% addition of polyethylene 
terephthalate which increases with the addition of polyethylene 
terephthalate shreds.  
 

CONCLUSIONCONCLUSIONCONCLUSIONCONCLUSION    
From the preliminary studies of the feasibility of using shredded polyethylene 
terephthelete as admixture in concrete production, the following conclusions 
were drawn; 
(i) Compressive strength of concrete is affected by addition of plastic pieces 

and it goes on decreasing as the percentage of plastic increases. The 
addition of 5% by weight of polyethylene terephthalate decreases the 
compressive strength of concrete up to 20% 

(ii) The use of the recycled plastic in the concrete reduced the overall concrete 
bulk density when compared to conventional concrete which lead to 
produce light-weight concrete. 

(iii) Flexural strength decreases as the PET aggregate content increases. The 
addition of 5% of polyethylene terephthalate decreases the flexural 
strength of concrete up to 40%. 

(iv) From the results of the water absorption test it is seen that water 
absorption increases with the addition of PET fibres with the optimum 
value being at 5% addition of polyethylene terephthalate fibres. 
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