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Abstract: Concrete is the material that acts as the 

fundamental structural component in all current civil 

engineering construction projects. The tensile strength of 

concrete is generally only approximately one tenth of its 

compressive strength. Concrete is regarded to be a 

particularly delicate substance. In order to compensate for 

the reduced tensile strength, concrete has been employed 

during the course of the years in combination with steel 

reinforced bars. However, thanks of the various limits of 

reinforcing bars, it is becoming an increasingly frequent 

technique to strengthen the concrete using small fibres that 

are spread in a random manner. This is done for a number 

of purposes. The use of fibres as reinforcement is another 

component that helps to the overall economics of building. 

Several distinct volume fractions of coconut fibres are 

incorporated into concrete for the aim of reinforcing in this 

investigation. This study resulted to the conclusion that 

coconut fibre, which is a natural fibre, may be exploited in 

concrete as a reinforcing element. In addition to this, it was 

found that the glass mortar demonstrated better values of 

strength sooner than the normal mortar did. This meant that 

it developed more than half of its strength in just three days 

of curing, but the Standard mortar exhibited lower strength 

values. The investigation employed a sort of flexural testing 

that was a duplicate of the flexure test that is prescribed in 

the British Standards. In order to establish whether or not 

the simulated test was correct, the results that were obtained 

were compared to Grimm's formula. As a consequence, the 

test yielded flexural values that were similar to the 

theoretical values. In addition, the findings of the 

comparison revealed that the flexural strength either 

improves or displays results that are virtually equal to those 

of the standard for the replacement of up to 10 percent. 

When the replacement was raised over 20 percent, however, 

the flexural strength was dramatically diminished. 
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I. INTRODUCTION 

Concrete, regardless of how unremarkable or severe it is, 

lends itself to a variety of creative design possibilities since it 

can be molded into any desired structure. In addition, it 

exhibits several desirable qualities, such as a high compressive 

strength and stiffness, as well as a low thermal and electrical 

conductivity. In spite of the fact that it has features such as 

poor tensile capacity, low ductility, and low resistance to noise 

mortal, it is nonetheless qualified for usage in a variety of 

applications. These attempts have been unsuccessful. 

Although both of these strategies provide tensile capacity on 

the actual components, they do not, however, raise the implicit 

tensile powerfulness of the target as a whole. 

 

Wastes of various kinds are being produced with the 

expansion of the human population on earth. The activity of 

non-decaying and low biodegradable squander materials, 

along with an ontogenesis consumer universe, has produced in 

a dilemma regarding act disposal. The articulate anxiousness 

stems from the need to search for aggregates for tangible and 

to inclination of the usage from a variety of goods. The 

construction industry now places a premium on 

environmentally responsible practices. Within the framework 

of the giving learn the recycled plastics, wastes constructed 

concrete, and so forth, a sustainable alternative to 

accumulation with the matter wastes was made available. 

There are recycling facilities all over the world, but the 

capability of recycled plastics to be recycled again and again 

decreases with each cycle. Recycling factories can't keep up 

with the demand for recycled plastics. Therefore, these 

polymers are destined to be used as connectors. In this 

situation, rather of recycling it endlessly, it might be used to 

teach aggregates for real, which would be very beneficial to 

the expressive business. The majority of the failures that occur 

in practical structures are brought on by the inability of factual 

aggregates to avert financial ruin. PCAs 

 

It is not a novel concept to use fibres or other forms of 

reinforcement, either. Since ancient times, fibres have been 

used in many applications including reinforcement. In the 

past, equid fabric was misapplied in howitzers and used in the 

production of mud bricks. In the 1900s, asbestos fibres were 

often used in the production of concrete. In the 1950s, the 

concept of using complete materials began to gain traction, 

and one of the areas of discussion at the time was fiber-

reinforced concrete. As soon as it was realised that asbestos 

posed a danger to human health, it became necessary to find 

an alternative substance that might serve as a suitable 

substitute for it in both the practical and aesthetic senses of the 

word "edifice." By the 1960s, brace, enclose (GFRC), and 

inductive fibres in concrete, such as plastic fibres, had become 

victims. Today, research on new types of fiber-reinforced 

concrete is still ongoing. 

 

In the past, natural fibres like as hay or enation have been used 

to make fiber-reinforced tangible. Although these fibres are 

what give the existence its strength, they also have the 
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potential to make it weaker if there are not enough of them. If 

the unbleached fibres are already decaying before they are 

included into the practical, then the decay might spread more 

quickly through the material. This still leads to the existence 

disintegrating from the wrong, which is why born fibres are no 

soul victimized in construction. 

 

Wastes used in cement mortar 

 

After progress in mortar discipline utilized a mix of oxide and 

writer, ancient mortars were manufactured from ruined 

gypsum and sand patch. These mortars reached their full 

potential very quickly (finished a touch of carbonation). Since 

some time about the year 1900, Portland cement has been 

combined with artillery to enable the use of significantly faster 

postures. The Neo Howitzer is resistant to cement and 

adhesive, as well as masonry/mortar cements, masonry soil, 

installation, and maybe a great number of admixtures. 

 

II. METHODOLOGY 

 

The experimental work that was done to investigate the effects 

of Plastic coarse aggregate (PCA) in concrete and the effect 

due to the treatment of Plastic aggregates is described in this 

section (Heating with Sand and NaOH Treatment). First, an 

explanation is given of the specimens' raw materials, mix 

proportions, production process, and curing time. After this 

comes a description of the many sorts of specimens that were 

utilized. 

 

Materials 

 

The components included OPC-53 grade cement, natural river 

sand sourced from the surrounding area, crushed stone with 

sizes of 20 mm and 10 mm, municipal tap water, and crushed 

plastic aggregates (Treated and Untreated). 

 

Mix Proportion 

 

In this experimental study, a total of ten distinct concrete 

mixtures, including one control mixture and nine mixtures 

containing PCA (three mixtures containing untreated PCA, 

three mixtures containing PCA that had been treated with 

NaOH, and three mixtures that contained PCA that had been 

heated with sand), were prepared using a mix ratio of 1:1:1. 

(1:1.5:3). The amount of cement, the aggregate size 

distribution, and the water-to-cement ratio were all maintained 

at the same level across all of the combinations. In the mixes 

that included PCA, the volume fractions of PCA in the 

mixtures ranged from 4% to 6% to 8%, respectively. The 

control mixture was denoted by the letter PC, and the PCA 

mixtures were given the following names: P4, P6, P8, A4, A6, 

A8, B4, B6, and B8. These names indicate the three distinct 

values of the percentage of volume fraction that PCA 

contributed to the mixture: 4%, 6%, and 8%. The control 

mixture was denoted by the letter PC. The ratio of water to 

cement (W/C) was maintained across all of the mixes at a 

value of 0.4. 

 

 

 

Table 1: Designation of various samples to be tested. 

 
In preparation for casting, each of the moulds was 

meticulously cleaned and oiled. Before casting, they were 

adjusted to the right proportions by being tightly tightened. It 

has been ensured that there are no voids or spaces that may 

allow slurry to escape and cause damage. The processes of 

batching, mixing, and casting were carried out according to a 

meticulous technique. To an accuracy of 0.5 grammes, the 

amounts were measured and weighed in accordance with the 

values that were computed for each mixture. Each batch of 

concrete was used to cast four cubes measuring 150 

millimetres on a side, six cylinders measuring 150 millimetres 

in diameter and 300 millimetres in height, and four beams 

measuring 100 millimetres on a side. The invigorating 

 

III. TESTING PROCEDURE 

 

The following composition was taken into consideration for 

the experimental investigation pertaining to the development 

of mechanical characteristics of a Plastic waste concrete of 

grade M20. The ratio of W to C is 0.4. The decision was made 

to use coarse aggregates, with the majority of the particle sizes 

ranging between 10 and 20 millimetres in size. 

 

TESTS CONDUCTED ON FRESH CONCRETE 

 

Workability 

 

Workability is described as "the composite quality of fresh 

concrete including ease of placement and resistance to 

segregation." In other words, workability refers to how 

resistant fresh concrete is to being separated into its 

component parts. The workability of concrete is impacted by 

the ratios and qualities of its constituent components, 

including water, cement, aggregates, admixtures, and any 

other elements that are substituted. The workability of 

concrete may be improved by performing a variety of 

concreting procedures in the correct manner. To be more 

precise, the most important parameters that influence the 

workability of concrete are the percentage of water in the 

mixture, the size of the aggregates, the shape of the 

aggregates, the surface roughness of the aggregates grading, 

and the air entraining agents. The water-to-cement ratio of the 

mix is the primary factor that determines workability, and 

workability improves along with an increase in water content 

due to a larger degree of lubrication. The workability is also 

affected by the surface texture of the aggregates, which 

includes the size of the aggregate as well as the form of the 

aggregates. Workability is decreased when angular aggregates 
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are used. Aggregates that are more rounded and smoother 

need less water for lubricating than aggregates that are more 

angular and rougher. Therefore, the workability is improved in 

the first scenario while maintaining the same water-to-cement 

ratio 

 

Table 2: Workability Requirements by ACI code Provision 

 
 

When freshly mixed concrete is allowed to sit without being 

supported, it will flow over the edge, resulting in a loss of 

height. Slump is the term used to describe this vertical settling. 

Wetness of concrete (consistency), also known as water 

content, as well as qualities of fine aggregate to coarse 

aggregates to cement ratio all have a role in the ease with 

which concrete may be mixed, transported, placed, and 

compacted. Workability also relies on these factors. 

 

Workability is a characteristic that is associated with new 

concrete. Adjusting the quantity of plasticizer used in 

accordance with the kind of mix and the proportion of fibres 

in the mixture will bring the degree of workability up to the 

level that is required. 

 

Table 3: Slump and Compaction Factor of concrete 

 
TESTS CONDUCTED ON HARDENED CONCRETE 

 

Compressive Strength Test 

Cubes with a dimension of 150 millimetres are used for this 

examination. They are placed in a Compression Testing 

Machine (CTM) and loaded on opposing sides. Two samples 

each of the twenty different concrete mixtures 

In each casting, samples for ten different concrete mixes will 

be cast, of which one (10 for ten different concrete mixtures) 

will be tested after seven days, and the remaining (10 for ten 

different concrete mixtures) will be tested after twenty-eight 

days. We regard the load at which the first fracture appears to 

be the failure load, and we compute the compressive strength 

corresponding to this specific amount of load. Each specimen 

is required to be kept in the compressive testing machine 

throughout the testing process. The maximum load that may 

be placed on a concrete block before it fractures will be 

recorded. Using the following formula, the compressive 

strength may be determined based on the data that have been 

provided. 

Compressive Strength = Load / Area Size = 150mm x 150mm 

x 150mm 

 

 Split Cylinder Test 

 

The test is performed by positioning a cylindrical specimen 

horizontally between the loading surfaces of a compression 

testing machine. The load is then applied along the vertical 

diameter of the cylinder until it breaks. 

Because of the loading situation, there is a significant amount 

of compressive stress produced underneath the two surfaces 

that are being loaded. On the other hand, the more significant 

section that corresponds to depth is exposed to a constant 

tensile stress that acts in a horizontal direction. According to 

some estimates, the compressive stress only acts on one sixth 

of the depth, whereas the other five sixths of the depth are 

exposed to tension. Its magnitude in terms of cylinders Cubes 

with dimensions of 200 millimetres in length and 100 

millimetres in diameter are cast in a machine with the 

dimensions set up such that the load is applied to the 

machine's opposite side. The formula that is used is: 

Split Tensile Strength = 2𝑃⁄𝜋𝑑𝑙 

 

On beams, the flexural strength of the concrete is measured 

and evaluated. The loading that is being put on the beam is a 

two-point loading, which means that the loads are being put on 

the beam at points that are 1/3rd of the way along. When the 

beam is positioned within the testing apparatus, the load points 

are spaced 16.6 centimetres not only from one another but also 

from the respective supports. The load is raised until the 

specimen is no longer able to withstand it, and then the current 

load is recorded as the failure load. 

During the testing, the beam specimens with dimensions of 

500 millimetres by 50 millimetres by 50 millimetres were 

used.  

 

TESTS CONDUCTED ON CEMENT MORTAR 

The program of evaluations involves a number of different 

examinations, some of which focus on the consistency, 

compressive strength, and flexure strength of the samples. The 

first test was the consistency test, which was carried out using 

vicat's equipment. The cement and cement substitutes that 

were used in the test were proportioned according to the table, 

which may be found here. The compressive strength was 

measured using a compression testing equipment, and the 

samples were subjected to the examination for three days, 

seven days, and twenty-eight days respectively. At 7 days, the 

flexural strength of the samples was evaluated using a 

universal testing machine (UTM). 
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IV. RESULTS AND INTERPRETATION 

PART I-CONCRETE 

This chapter covers the findings of the research as a whole, 

which came from the experimental work. Analyses are 

performed on the parameters evaluated on the control 

concrete as well as the Plastic Aggregate concrete. 

Comparisons are made between different mixtures based on a 

number of different criteria, including compressive strength, 

splitting tensile strength, flexural strength, and workability. 

WORKABILITY 

 

Table 4 displays the results of the workability test conducted 

on each of the concrete mixes, broken down into two 

categories: slump and compaction factor. The percentage 

slump loss factor was used for the purpose of conducting the 

comparative study of slump. 

Where, 

Slump loss (%) = (
𝑠𝑜−𝑠𝑓

) 100 

𝑠𝑜 

so = slump in mm of plain mix; sf = slump in mm of PCA 

mix. Design Mix = 1: 1.5: 3 (M20) 

 

Water-Cement Ratio =0.4 

 

Table 4: Slump of Different concrete mixture 

 
Figure 1:  28-day Compressive Strength 

Table 5: Comparison of 28 Day Compressive Strength 

(Coconut fibre) 

 

 
Figure 2:  28-day Compressive Strength of CRC 

 

SPLITTING TENSILE STRENGTH 

 

Table 6: 28 Day Splitting Tensile Strength (N/mm2) (PCA) 

 
 

V. CONCLUSION AND RECOMMENDATIONS 

The purpose of this research was to identify the most 

productive strategies to recycle the hard plastic waste particles 

and use them as concrete aggregate. The following are the 

findings of an investigation on the qualities of concrete 

incorporating recycled waste plastic pertaining to its strength. 

 

 

• Utilizing waste plastics as building materials is one 

option for properly getting rid of them. 

• Since the plastic waste cannot be employed as an 

acceptable replacement for the fine aggregate, it is 

used as a replacement for the coarse aggregate 

instead. 

• In contrast with controlled concrete specimens, the 

compressive strength and split tensile strength of 

concrete containing plastic aggregate is maintained, 

more or less, for substitutes of up to 4 percent. 

However, when the plastic content was more than 4 
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percent, regardless of whether or not treatment was 

given for PCA, there was a discernible drop in the 

material's strength. 

• The treatment of PCA with a solution of NaOH 

results in a little improvement in the strength of the 

concrete. On the other hand, heating the PCA with 

sand is recommended. 

• The PCA and sand may be heated together, which is 

a process that is both efficient and cost-effective for 

enhancing the strength of PCA concrete. 

• The difficulties of Bond strength and Heat of 

hydration of PCA Concrete may both be resolved by 

heating PCA in conjunction with Sand. As a result, 

this treatment for PCA Substitution in concrete is the 

superior option. 

• For PCA Heated with Sand, it is possible to draw the 

conclusion that 12 percent of plastic waste aggregate 

can be incorporated as a coarse aggregate 

replacement in concrete without any long-term 

detrimental effects and with acceptable strength 

development properties. This is true even if the 

concrete is allowed to cure for an extended period of 

time. 
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