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Abstract 

        To preserve the natural materials, applying the principles of sustainable 

engineering, to approach the principle of zero waste and to contribute the 

solution of the negative environmental impact of two decades, which is caused 

by excessive use of plastic materials (PVC) and bottles of polyethylene 

terephthalate (PET) in packaging, has led to the approach of alternative, clean 

and innovative technologies aimed at recycling and reuse to address this 

environmental problem. The disposed of such waste through using it as 

replacement for natural fine aggregate to be optimizes is of main concrete in 

this work. This study addressed the conduct of some important tests for 

concrete, thermal, acoustic insulation and some mechanical behavior of 

concrete containing granular Polyvinyl Chloride (PVC) waste as a sand 

replacement, The PVC waste collected from the plant of manufacture PVC 

doors and windows, was used to replace fine aggregate at ratios of 2.5%, 5%, 

7.5%, 10%, 12.5% and 15% weight ratio. Properties such as thermal 

conductivity, Acoustic Insulation, slump, fresh density, dry density, 

compressive strength, flexural strength, and Splitting tensile strength are 

studied. Curing ages of 7, 28, and 56 days for the concrete mixtures were 

applied in this work. This kind of study insures that using again waste plastic as 

a sand-substitution aggregate in concrete gives a good way to reduce the 

expense of natural materials and solve some of the solid waste problems posed 

by plastics waste. According to the results of this study, It is suggested to use 

12.5% fine PVC as a sand replacement weight percentage that can improve 

thermal insulation (82.48%) more than concrete not contain plastic waste, 

Acoustic insulation (43.09%) more than reference mix. This study attempts to 

get concrete that is friendly to environment with acoustic insulation and thermal 

higher than normal concrete. Coarse plastic aggregate (waste of Polyvinyl 

Chloride) has been replaced by four different ratios, (5%, 10%, 15%, 20%) by 

weight equivalent percentages of natural coarse aggregate for concrete, And 

also the replacement of coarse and fine natural aggregate together with four 

different ratios (1) 10% coarse 7.5% fine aggregate (2) 10% coarse 10% fine 

aggregate (3) 15% coarse 7.5% fine aggregate (4) 15% coarse 10% fine 

aggregate. The obtained results indicate that slump of fresh concrete decreases 

gradually when increasing the proportion of replacement by natural aggregates, 

and there is decrease in all of the compressive strength, bending strength and 

indirect tensile strength of concrete contained a plastic aggregate. Also less dry 



III 
 

and fresh-density of concrete to get high-performance light weight concrete. 

Thermal insulation of concrete increases up to 93% higher than reference 

concrete. Acoustic insulation of concrete was improved by raising the noise 

reduction coefficient (NRC) up to 88% higher than the reference concrete. It 

was proposed to re-use empty bottles as a way to get rid of them and benefit 

from them at the same time the, through this method the empty bottles are cut 

into fibers and using these fibers made of PET to improve the properties of 

concrete. The used percentages of fiber are 1%, 1.5%, 2%, 3%, 4%, and 5%. 

Suitable tests were performed to measure properties of concrete reinforcement 

by recycle PET fiber such as compressive strength, splitting tensile strength, 

four-point bending strength, modulus of elasticity and toughness index. 

Flexural toughness tests were conducted on concrete members reinforced with 

recycled PET fiber to determine the ductility capacities of PET reinforced 

concrete. The obtained results indicate Toughness index was enhanced by using 

PET fiber reinforced concrete specimens, as compared to no ductility 

performance of concrete specimens without fiber reinforcement. A significant 

change in ductility was observed when using PET used fiber with 3%. 

 


