
 

 

 

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/313514914 

 

Structural Behaviour of Fibre Reinforced Concrete Using PET Bottles 1 

Article · April 2015 

 
 

  

CITATION 

1 

READS 

239 

 

3 authors, including: 

 
Ogunfayo Idowu Kaothara 

3 PUBLICATIONS  4 CITATIONS 

 
Jide Soyemi Soyemi O.B 

The Federal Polytechnic, Ilaro 

10 PUBLICATIONS 18 CITATIONS 
 

 

 
Some of the authors of this publication are also working on these related projects: 

 

Modelling of concrete structures with FEA software View project 

 
Investigating Local Materials for Use in Construction Works View project 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
All content following this page was uploaded by Jide Soyemi Soyemi O.B on 09 February 2017. 

 
The user has requested enhancement of the downloaded file. 

SEE PROFILE 

SEE PROFILE 

https://www.researchgate.net/publication/313514914_Structural_Behaviour_of_Fibre_Reinforced_Concrete_Using_PET_Bottles_1?enrichId=rgreq-13e48e838771c914218564d93079ce8e-XXX&enrichSource=Y292ZXJQYWdlOzMxMzUxNDkxNDtBUzo0NTk5OTE0ODEwOTgyNDBAMTQ4NjY4MTkyMzM2OA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/313514914_Structural_Behaviour_of_Fibre_Reinforced_Concrete_Using_PET_Bottles_1?enrichId=rgreq-13e48e838771c914218564d93079ce8e-XXX&enrichSource=Y292ZXJQYWdlOzMxMzUxNDkxNDtBUzo0NTk5OTE0ODEwOTgyNDBAMTQ4NjY4MTkyMzM2OA%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ogunfayo_Kaothara?enrichId=rgreq-13e48e838771c914218564d93079ce8e-XXX&enrichSource=Y292ZXJQYWdlOzMxMzUxNDkxNDtBUzo0NTk5OTE0ODEwOTgyNDBAMTQ4NjY4MTkyMzM2OA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jide_Soyemi_Soyemi_Ob?enrichId=rgreq-13e48e838771c914218564d93079ce8e-XXX&enrichSource=Y292ZXJQYWdlOzMxMzUxNDkxNDtBUzo0NTk5OTE0ODEwOTgyNDBAMTQ4NjY4MTkyMzM2OA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/The_Federal_Polytechnic_Ilaro?enrichId=rgreq-13e48e838771c914218564d93079ce8e-XXX&enrichSource=Y292ZXJQYWdlOzMxMzUxNDkxNDtBUzo0NTk5OTE0ODEwOTgyNDBAMTQ4NjY4MTkyMzM2OA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/project/Modelling-of-concrete-structures-with-FEA-software?enrichId=rgreq-13e48e838771c914218564d93079ce8e-XXX&enrichSource=Y292ZXJQYWdlOzMxMzUxNDkxNDtBUzo0NTk5OTE0ODEwOTgyNDBAMTQ4NjY4MTkyMzM2OA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Investigating-Local-Materials-for-Use-in-Construction-Works?enrichId=rgreq-13e48e838771c914218564d93079ce8e-XXX&enrichSource=Y292ZXJQYWdlOzMxMzUxNDkxNDtBUzo0NTk5OTE0ODEwOTgyNDBAMTQ4NjY4MTkyMzM2OA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jide_Soyemi_Soyemi_Ob?enrichId=rgreq-13e48e838771c914218564d93079ce8e-XXX&enrichSource=Y292ZXJQYWdlOzMxMzUxNDkxNDtBUzo0NTk5OTE0ODEwOTgyNDBAMTQ4NjY4MTkyMzM2OA%3D%3D&el=1_x_10&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jide_Soyemi_Soyemi_Ob?enrichId=rgreq-13e48e838771c914218564d93079ce8e-XXX&enrichSource=Y292ZXJQYWdlOzMxMzUxNDkxNDtBUzo0NTk5OTE0ODEwOTgyNDBAMTQ4NjY4MTkyMzM2OA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ogunfayo_Kaothara?enrichId=rgreq-13e48e838771c914218564d93079ce8e-XXX&enrichSource=Y292ZXJQYWdlOzMxMzUxNDkxNDtBUzo0NTk5OTE0ODEwOTgyNDBAMTQ4NjY4MTkyMzM2OA%3D%3D&el=1_x_7&_esc=publicationCoverPdf


VOL. 5, NO. 3, March 2015 

ARPN Journal of Science and Technology 
©2011-2015. All rights reserved. 

ISSN 2225-7217 

http://www.ejournalofscience.org 

125 

 

 

Structural Behaviour of Fibre Reinforced Concrete Using PET Bottles 
1 Ogunfayo, Idowu Kaothara, 2 Soyemi, Olugbenga Babajide, 3 Mustapha I.A 

1 Principal Lecturer, Dept of Civil Engineering, the Federal Polytechnic, Ilaro. 
2 Assist. Chief Instructor, Dept of Civil Engineering, the Federal Polytechnic, Ilaro. 

3 Research Assistant, Dept of Civil Engineering, the Federal Polytechnic, Ilaro 
1 ogunfayoik@gmail.com, 2 j idesoyemi@federalpolyilaro.edu.ng 

 

ABSTRACT 
This research work reports the experimental study of Fibre Reinforced Concrete (FRC) using recycled PET bottle as the 

fibre. The PET fibre was added at 0.5%, 1.0%, 1.5%, 2.0%, 2.5% and 3.0% volume of the total aggregates. The 

workability tests and compressive strength tests were carried out and results of workability show that the volume fraction 

of fibre between 0.5% and 1.5% are workable with 0.6 water-cement ratio while that between 2.0 and 3.0 were not 

workable. Also too, the compressive strength for the volume fraction of fibre of 0.5% and 1.0% improve more than the 

control while those above 1.0% have a reduced strength compared with the control. It is recommended that PET bottle 

fibre up to 1.0% can be used for structural works particularly ground floors 
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1. INTRODUCTION 
Concrete is the most frequently use material in 

the construction world. However, it has low tensile 

strength, low ductility and low energy absorption which 

are caused by low toughness and the presence of defects. 

A way of improving the toughness and reducing the 

shrinkage due to defects is the introduction of small 

fraction (usually 0.5% - 3%) of short fibre to the concrete 

matrix during mixing. The introduction of the fibre in 
concrete has been seen to bridge the crack gaps and 

improve the tensile properties of concrete over plain 

concrete [1, 2, 3, 4] 

 

The development of fibre reinforced concrete 
started with earlier works by Norman de Bryne [5] in the 

United Kingdom. It was of great interest to the aviation 

industry. Keyvani and Saeki [6] found in a series of tests 

that steel fibre resulted in 94% increase in flexural 

strength, 113% increase in tensile strength, 62% increase 

in splitting tensile strength and 80% increase in the 

flexural toughness index compared to the control. Voldran 

[7], investigated the potential use of nylon fibre to reduce 

plastic shrinkage in concrete and found that the properties 
of the concrete (flexural, compressive and splitting tensile 

strengths) were not affected significantly by the inclusion 

of 0.6kg/m3. In a laboratory experiment conducted by 

Auchey and Dutta [8], using recycle High Density 

Polyethylene (HDPE) as fibre adding them at 0.1, 0.2 and 

0.4% by volume of concrete in an extremely freezing 

thaw. It was discovered that HDPE fibre reinforced 

specimens provided an equal or a higher resistance than 

the control specimen. 

 

Teng et al [9] presented a finite element study for 

interfacial stresses in reinforced concrete beams 

strengthened with a bonded soffit plate. They validated 

the results with the prediction of the approximate 

analytical solution by Smith and Teng [10]. Also too, 

Chen and Teng [11] developed a simple, accurate and 

rational design model for the shear capacity of FRP 

strengthened beams which fail mainly by FRP debonding 

which was validated against experimental data from 

existing research works. The model explicitly recognizes 

the non-uniform stress distribution in FRP along the shear 

crack as determined by the bond strength between FRP 

strips and concrete. 

 

Huang et al [12] presented an experimental study 

on strengthening reinforced concrete beams using pre- 

stressed glass fibre reinforced polymer (PGFRP). The 
ultimate loads and deflections of the strengthened beams 

using GFRP and PGFRP sheets were tested and 

compared. The results shows that the beams strengthened 

with PGFRP sheets can withstand larger ultimate loads 

than the ones strengthened with GFRP. Likewise the 

deflection is smaller in PGFRP reinforced concrete. 

 

In his parametric studies on the influence of FRP 

wrapping techniques, with carbon fibre reinforced plastic 
sheets, on the compressive behaviour of concrete prisms 

involving local reinforcement at the corners, continuous 

layers, horizontal and vertical continuous strips, Ginseppe 

[13] found that a good agreement with analytical model 

prepared to determine the maximum bearing capacity of 

compressed concrete members. 

 

Xiong et al [14] tried to device a way of 

preventing tension delamination of concrete cover at mid- 

span of FRP strengthened beams by combining CFRP and 

GFRP polymer sheets on the tension face of the beam 

continuously by using unidirectional carbon fibre 

reinforced polymer sheets on the tension face of the 

beams and bi-directional GFRP sheets wrapped on 3 sides 

of the beam continuously. They concluded that the hybrid 
CFRP-GFRP system could not only prevent the tension 

delamination of the bottom concrete cover, but also lead 

to a significant increase of deformation capacity of the 

strengthened beams. 

 

2. METHODOLOGY [EXPERIMENT] 
This study is an experimental work. It was aimed 

at studying the impact of using PET bottle as a fibre in a 

concrete matrix. Apart from this, the used PET bottles are 

http://www.ejournalofscience.org/
mailto:ogunfayoik@gmail.com
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causing nuisance to the environment. The PET bottles 

were collected from open sources, thoroughly cleaned and 

extruded, cut into strips with average nominal length of 
60-90mm with average width of 1.5mm and thickness of 

0.6mm with aspect ratio ranging from 40 to 60. Sieve 

analysis of the coarse and fine aggregate was carried out 

to ascertain the particle size distribution. 

 

The method used for mixing the concrete was 

weight batching method. The quantity of materials 

required were calculated using mix ratio [1:2:4]. Having 

obtained various mix portions with the addition of PET 

fibres in the volume ratio of 0.5%, 1%, 1.5%, 2%, 2.5% 

and 3%, a water cement ratio of 0.6 was then added. The 

workability was determined by the slump [vertical cone] 

and compacting factor tests which were carried out 

according to BS 1881. The essence is to determine how 

workable the concrete is. The mixed concrete was then 
placed in the 150mm cube mould and compacted. 

 

The cube samples were de-moulded after 

24hours and cured in the curing tank for a period of 7, 14 

and 28 days. At the end of each period, the samples were 
tested for deflection using the compression testing 

machine. 

 

3. RESULTS 
The workability tests and corresponding water- 

cement ratio for each mix is shown below: 

 

Table 1: Workability tests 

 

Mix proportion Volume fraction of fibre (%) w/c ratio Workability tests Results 

1:2:4 0% 

(Control) 
0.6 Slump test 5mm 

Compacting Factor test 0.86 

1:2:4 0.5 0.6 Slump test 4mm 

Compacting Factor test 0.83 

1:2:4 1.0 0.6 Slump test 1mm 

Compacting Factor test 0.83 

1:2:4 1.5 0.6 Slump test 1mm 

Compacting Factor test 0.72 

1:2:4 2.0 0.6 Slump test 0mm 

Compacting Factor test 0.69 

1:2:4 2.5 0.6 Slump test 0mm 

Compacting Factor test 0.66 

1:2:4 3.0 0.6 Slump test 0mm 

Compacting Factor test 0.62 

 
 

 
Graph 1: Workability Tests 
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From the workability test table in Table 1, it 

shows that as the percentage of fibre increases, the slump 

and compacting factor tests values decreases which made 
the concrete workability to reduce. 

Compressive strength after 7, 14 and 28 days are given 

below: 

 

Table 2: Compressive Strength after 7, 14 and 28 days 

 

Volume fraction of fibre (%) 
Compressive Strength (N/mm2) 

7 days 14 days 28 days 

0 16.91 18.67 21.75 

0.5 21.83 24.91 18.50 

1.0 14.92 14.00 23.42 

1.5 11.67 16.50 19.92 

2.0 6.08 9.50 12.83 

2.5 3.33 6.83 8.42 

3.0 7.92 6.17 7.16 

 
 

 
 

Fig 1: Compressive Strength at 7, 14 and 28 days 
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Graph 2: Compressive Strength at 7, 14 and 28 days 
 

As noticed, the control and up to 1% volume 

fraction of fibre provided the same flexural properties and 

have about the same strength across 7, 14 and 28 days, 

while volume fraction from 1.5% and above have a drastic 

reduction in strength from the control 

 

4. CONCLUSION AND 

RECOMMENDATION 
The workability reduced as the amount PET fibre 

increased thus the addition of PET fibre will requires 

more water to improve the workability. However addition 

of more than 1.0 % PET fibre did not lead to any 

improved properties. This research clearly shows that 

increases in the volume fraction of fibre to the concrete 
matrix will lead to an increase in the amount of water 

required for a workable concrete. 
 

The 0.5% and 1.0% volume fraction of fibre 
were able to attain comparable strengths as that of the 

control mix. Hence the addition of 1.0% PET fibre by 

volume produces a higher compressive strength and thus 

is recommended for attaining concrete with improved 

properties as ordinary concrete. It can also serve as a 

crack resistance both in floor and walls. With good quality 

control mechanism, the 1.5% can be used where low 

strength concrete is required particularly in lintels while 

the remaining can be used for non-load bearing 
component of structures. The use of PET bottles can 

reduce the environmental pollution and conserve our 

natural resources. 
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