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Abstract - Nowadays, the whole world is occupied with plastic waste materials. Every year several quantities of plastic 

waste materials are manufactured around the world. Moreover, millions of tons of plastic waste materials worldwide are 

coated and extruded into millions of manufacturing products and packages. These plastic materials are strong, lightweight, 

and inexpensive. The disposal of plastics is one of the most challenging tasks in the environmental effect. Therefore, these 

plastic waste materials must be reprocessed and recycled. Hence, the key motive of this study is to utilize Plastic trash for 

creating materials for construction purposes. Initially, the collected Plastic Wastes (PW) are cleaned and shredded; 

consequently, the cleaned plastic wastes are melted with the help of a vessel and little fire. After that, ingredients like sand 

and crushed stone are added, and the mixer is applied to the block to mould the surface. The novel Grey Wolf-based 

Recurrent Estimation (GWbRE) paradigm is developed to estimate each substance's performance and characteristics. 

Moreover, the proposed technique is implemented in MATLAB simulation. Subsequently, the simulation outcomes of the 

proposed procedures are compared with existing techniques regarding compressive strength, compressive stress, flexural 

strength, and density. Thus, the comparison shows that the proposed method significantly improved the performance of 

plastic waste management compared with the other methods. 

Keywords - Compressive strength, Construction materials, Density, Flexural strength, Grey wolf-based recurrent estimation, 

recycle.   

1. Introduction 
Plastic usage is tremendously increasing in today's 

lifestyle [1]. Moreover, packing the product without Plastic 

has become a challenging task. Industrial applications' rapid 

growth and population increase plastic waste [2]. These 

waste materials are a significant cause of environmental 

threats [3]. In addition, most plastic wastes are non-

biodegradable [4]. Besides, domestic and industrial wastes 

have a sufficient polymeric substance that occupies many 

landfills [5]. Thus, recycling waste plastic for other uses is 

the most trending research topic in the digital industry [6]. 

 

Moreover, the recycling process might reduce the risks 

arising from plastic waste [7]. Furthermore, the recycling 

process is not eco-friendly; it is only a user-friendly 

paradigm. Plastic waste, biodegradable [8], is considered an 

eco-friendly substance [9]. Usually, it is inclined by the 

mode of land incineration of constituents that are termed 

hazardous [10]. 

 

Moreover, plastic adaptable to substantial equipment is 

more human-friendly, which may also become a major risk 

to the atmosphere and environment [11]. On the other hand, 

plastic substances are categorized as Melamine, Phenolic, 

Epoxy, unsaturated polyester, polyurethane, and silicone. 

Because of large-scale production and economics [12], 

Plastic is considered an effective and cheaper raw substance 

[13]. Several researchers plan to reuse these plastic wastes 

in constructions and other composite materials [27, 28]. The 

construction paradigm needs numerous substances, such as 

steel, concrete, brick, glass, stone, mud, clay, and so on 

[14]. Here, concrete, bricks, and cement blocks remain the 

essential building materials utilized in construction fields 

[15]. Hence, the construction process is defined in Figure 1. 

 

Moreover, the re-usage of hazards from agriculture and 

industries as construction materials emerges as a feasible 

solution for those plastic waste problems [16]; these 

building materials are high in cost [17]. Thus, various 

researchers developed several technologies for recycling 

Plastic and utilizing it for building applications, like 

dynamic programming [20], plastic numerical analysis [21], 

etc., and various methods. But in some cases, the developed 

strategy takes more time and is less efficient in recycling. 

Here, the merits and drawbacks of Plastic in construction 

materials have been studied to use plastic waste. 

https://www.internationaljournalssrg.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 1 Fundamental process of construction material preparation using plastic wastes 

Hence, a review of PW usage [29] in construction 

materials is conducted. It has afforded the finest pollution-

free environment. In addition, PW was utilized in different 

ways for improving the concrete strength, that is, PW as 

composites [30], PW pavements [31], masonry bricks from 

scrap PW [32], PW as grafting construction material [33], 

etc. Hence, the PW is used differently to improve the 

construction materials. The PW is suitable for all kinds of 

construction substances. But after designing the PW 

material, its chemical characteristics have been predicted to 

measure the flexibility range for different construction 

substances. At the same time, the mix of plastic substances 

has degraded the stability of the construction material. 

Because if the amount of PW and other particles are 

selected wrongly, then it has recorded very low tensile and 

compressive strength. Hence, the right mix selection is the 

major concern for improving concrete strength. So, the 

current research aimed to create an efficient novel 

optimization strategy to select the optimal mic and to 

increase the concrete strength and the advantages of PW 

utilization. The critical process of this research work is 

summarized as follows, 

• Primarily, the waste bottles are separated into two types 

that are mentioned below, 

1. The collected plastic wastes are freshened using 

water; then, the plastics are melted by fire. Here, the 

moisture content is removed. 

2. The second process is to utilize melted plastic waste 

to emphasize waste plastic blocks (the size of blocks 

is 150*150*150 mm). 

• Consequently, the sand and crushed stone are 

systematically added and assorted using a trowel and rod 

before hardening. The resultant mixture is adopted. Then 

the mixtures are applied to the block to mould the 

surface. 

• After this experimental calculation, the properties of the 

prepared material are analyzed using a novel GWbRE 

model. 

• Moreover, the proposed GWbRE model is implemented 

in MATLAB simulation. 

• Finally, the performance of the proposed numerical 

method is compared with existing approaches and 

has attained better results in terms of stress, strength, 

flexural strength, and heat flow. 

The structure of this work is discussed as follows; 

section 2 demonstrates the relevant existing works based on 

the usage of plastic waste construction materials, and 

section 3 describes the system's problem. Section 4 explains 

the process of the proposed technique, and section 5 

explains the proposed method application and analyzes the 

designed framework's performance. Finally, section 6 has 

ended the research arguments. 

2. Related Works 
A few recent pieces of literature about the usage of 

plastic waste in construction materials are summarized 

below. 

 

To make plastic resources user-friendly, Venkata Siva 

Naga Sai Goli et al. [18] made the properties analysis for 

plastic material with its applications and drawbacks. At the 

end of the research, possible recommendations are provided 

to improve the usage of plastic applications in the future. 

But, in some cases, recycling plastics also produces toxic 

gases. 

 

Considering the limitation and issues of plastic waste, a 

recycling procedure was introduced. It has been utilized in 

many composite material applications by recycling plastic 

waste. So P. O. Awoyera and A. Adesina [19] have 

conducted an experimental investigation on recycled Plastic 

in construction materials. Subsequently, mechanical and 

chemical behaviours are measured. But production of 

construction materials using plastics takes more time. 

 

D. Amsaveni et al. [20] proposed a dynamic 

programming procedure to diminish plastic usage in 

construction. Because the direct use of Plastic threatens 

society, it has also raised several health issues in humans. 
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So, here, dynamic modelling is utilized to optimize the 

immediate use of plastics and replace it with recycled 

plastics. Several function parameters are estimated to attain 

the best value of cement production using recycled plastics. 

However, the dynamic programming scheme has achieved 

poor performance if the large data size. 

 

Various products contain several kinds of plastic waste; 

Arslan Akbar and K. M. Liew [21] researched reinforced 

Plastic as composite materials. This research verified that 

adding reinforced Plastic to cement content could improve 

the mechanical behaviour of other substances. But it 

consumed more energy for preparation. 

 

Uche Emmanuel Edike et al. [22] made an 

experimental work on plastic waste to produce eco-bricks. 

Several function metrics are calculated to analyze the 

chemical and mechanical behaviour. Finally, the articles say 

that soil moisture content affects the echo bricks made by 

bottles. Hence, in some analyses, the bricks made from 

plastic waste have attained poor performance. 

 

Measuring mechanical properties is the most significant 

factor in improving concrete stability. So, Olatokunbo M et 

al. [34] have described the neural strategy for forecasting 

the mechanical properties of the designed PW construction 

bricks. Hence, by prediction, there is the minimum 

compressive rate in large particle sizes. Also, the concrete 

properties have been analyzed through the 3D structure. So, 

it has recorded high resource costs. 

 

In another case, the temperature increase has degraded 

the concrete's stability range.so Ercan et al. [35] have 

designed the thermal analysis system for the designed PW 

concrete. Here, the PW is employed as a biocomposite. The 

thermal conductivity that checks the concrete strength is 

0.048 W/m·K. Moreover, the artificial neural model has 

been utilized to predict concrete strength, and experimental 

data is considered input. So, the experimental data is 

complex; it requires more duration for the training process. 

 

The convolutional neural model has been implemented 

by Shengli Jiang et al. [36] to analyze the mixed PW 

characteristic. In addition, the support vector model is 

considered for specifying the plastic types and their 

elements. Here, the spectral data were trained to the system; 

it contains different PW behaviours, which is real-time data. 

Hence, the noise features in the data have degraded the 

prediction performance. 

 

Shakedown analysis was performed for the PW by 

Behnam Ghorbani et al. [37] for utilizing the PW as 

pavements. After creating the pavement, the sensor was 

fixed, and some neural models forecasted the concrete 

strength rate. From that prediction, the strain parameter's 

sensitivity graph has been gained. However, it is long terms 

process, only suitable for long-term projects. 

3. Problem Statement 
Plastic waste has caused many environmental threats 

that spoil land and soil behaviours. In addition, the plastic 

waste in the soil might be dangerous to all living organisms. 

Also, it tends to happen floods, water poisoning, and so on. 

Moreover, the leaking of Plastic additionally causes soil 

contamination. The basic system model is shown in Figure 

2. 

 
Fig. 2 System model 

Thus, there are several limitations to using plastic 

materials. At the same time, several applications are behind 

in plastic materials by recycling plastic waste. Moreover, 

using plastic waste in building materials has increased the 

sustainability rate. These reasons motivated this research on 

plastic waste in composite construction materials. 
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4. Proposed Methodology 
The novel grey wolf-based recurrent estimation 

(GWbRE) paradigm is developed to evaluate each 

substance's performance and characteristic. After recycling 

the plastic bottles, the characterization and cost estimation is 

done using the fitness of the Grey wolf. This current article 

uses plastic waste to create composite construction 

materials. The proposed architecture is described in Fig. 3. 

 

In the proposed GWbRE process, initialize the 

parameters based on the plastic waste materials. High-

density polyethylene material LDPEM
 
is represented as a 

low-density polyethylene material, PETEM
 

is the 

polyethylene terephthalate material, and A, B, and C are the 

vectors based on the plastic waste materials. Moreover, the 

maximum number of iterations is denoted as maxI . 

A


= BrB


−1.2     (1) 

22 rC =
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     (2) 

 

Fig. 3 Proposed methodology 

The value of the B vector is decreased linearly from 

mixing materials. After that, create the materials randomly 

based on the mixing size. Mathematically, these materials 

are expressed in Equation (3), 
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(3) 

S is denoted as sand, CS is represented as crushed 

stone, HLPM  is denoted as the mixer of high and low-

density polyethylene and polyethylene terephthalate 

materials, and iM
 

is the initial mixing value of each 

material. 

 Algorithm 1. Proposed GWbRE technique 

Start 
 

 Create the initial 

parameters 

A, B, and C are the vector 

function 

 Initialize the 

Parameters based 

on the materials 

HDPEM , LDPEM , PETEM  

 Compute the fitness value of every material 

 Update the mixing value of the first iteration  

 For( maxI =1) 

  Update the mixing value of materials 

 End for 

 Update the mixing value of sand and crushed 

stone based on HDPEM  

 Update the mixing value of sand and crushed 

stone based on LDPEM  

 Update the mixing value of sand and crushed 

stone based on PETEM  

 Update the mixing value of sand and crushed 

stone based on HLPM  

 For(i=1;i>=12;i++) 

  Update the values in Equation (4) 

 End for 

 
maxI >= maximum number of iterations  

 Verify the stopping criteria 

 Whether the iteration reaches maxI  best 

possible solution is attained otherwise, go to 

the estimation part 

Stop  

 Output: Finest solution 
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Then, the fitness value of every mixing material is expressed 

in the following Equation (4), 

)}(............)()()({)1( xMxMxMxMM HLPPETELDPEHDPEx +++=+
(4) 

Where the individual fitness function the 

)()(),( xMandxMxM PETELDPEHDPE
 expressed in Equation (5), 

HDPEHDPE xCSxCxM |)()(|)( +=   (5) 

 

LDPELDPE xCSxCxM |)()(|)( +=   (6) 

 

PETEPETE xCSxCxM |)()(|)( +=   (7) 

 

HLPHLP xCSxCxM |)()(|)( +=   (8) 

 

Add the next mixing value of the materials using 

Equation (9), 

3

][
)2(

PETELDPEHDPE
x

MMM
M

++
=+

  (9) 

Subsequently, evaluate the fitness value of all materials. 

The proposed GWbRE is derived based on the hunting 

behavior of the gray wolf (GW) optimization. In this 

proposed GWbRE approach, the fitness function can predict 

the characterization and cost estimation. 

                                                                                   Fig. 4 Proposed flowchart 
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Fig. 5 Process of the proposed approach 

4.1. Preparation Process 

Collect plastic wastes from different sources, such as 

plastic bottles, bags, and polythene bags. Then the collected 

Plastic is sorted out, and the remaining plastic materials are 

safely disposed of. After that, the sorted plastic waste 

materials are cleaned with the help of a specific process. In 

this stage, unwanted items in the plastic waste materials are 

removed. The flow of each step process is defined in figure 

4; the working process is exposed in Figure 5 and Algorithm 

1.  

After the cleaning process, the materials are cut into 

small pieces; next, light a modest fire under the metal drum 

and delicately heat it. Then add the plastic waste. As it heats 

up, it will diminish in size. Ensure the fire doesn't get 

excessively hot and continue adding Plastic delicately along 

the edge of the dissolved until it melts down to a dark fluid. 

Continue adding Plastic until you have around a 20cm 

profundity of melted Plastic. 

 

4.1.1. Collection of Plastic 

Initially, collect the correct type of plastic waste 

because different plastics burn and melt at various 

temperatures. Also, plastics have some physical properties. 

A powerful assortment of plastic waste should be possible 

by distinguishing the wellsprings of plastic waste and the 

givers of the plastic waste. There are two sources where 

plastic waste discovers its approach to contaminating the 

climate: post-customer plastics (utilized by individuals) and 

post-mechanical plastics (from businesses).  

The plastic debris can be gathered for reusing from 

individuals in local locations by placing plastic waste 

canisters in vantage places for simple assortment later and 

collecting from the side of the road. Mechanical plastic 

waste can be gathered from business plastic items and 

wastes. In this research, only three types of materials are 

used, Low-Density Polyethylene (LDPE), High-Density 

Polyethylene (HDPE), and Polyethylene Terephthalate 

(PET). 

 

4.1.2. Sorting 

The next process is sorting; in this stage, the collected 

plastic waste materials are brought to the laboratory or 

reusing site. The collected plastic wastes are taken into the 

conveyor, and at this point, the plastic materials are separate 

from the different wastes, for example, metals and wood.  

Furthermore, the plastic wastes are arranged into 

various plastics by utilizing and reusing code for plastics, 

such as PVC (polyvinyl chloride). Arranging the plastic 

waste should be possible in manual arranging or mechanical 

arranging. In manual arranging, it includes using hands to 

isolate the plastics waste into various plastics or separate the 

metals, wood, and so on from the blended waste reusing. 

 

4.1.3. Cleaning 

In recycling plastic waste materials, something basic 

that should be done is the Cleaning process. The cleaning of 

the plastic waste materials should be either manually or 

automatically worked in a cleaning tank, whereby the water 

can be emptied without any problem. Since plastic waste 

materials are combined with a bulk amount of dirt, for 

example, oil, dust, etc., it is imperative to utilize the 

necessary surfactants (cleansers) and water (cold or hot) to 

slacken and eliminate the impurities. 

 

4.1.4. Shredding 

After the cleaning process, the sorted plastic waste 

material is shipped off be cut into little plastic chips. Large 

plastic materials are cut into small sizes before entering the 

shredder. The shredder is joined with a pivoting cutting 

sharp edge or shaper in a chamber; the plastic waste s are 

fed into the life, and the 19 turning edges inside the shredder 

cut the Plastic into the necessary little pieces, and these 

experience a section with little openings into chips 

authority.  

An electric engine or motor can control the sharp 

rotating edge of the shredder. The rotating edge is 

associated with the electric engine or the mechanical motor 

by a pulley belt with the pulleys of both the turning edge 

and the electric engine or motor. Through the transmission 

of intensity between the two, the border of the shredder 

turns at that point and starts the cutting cycle. The little bits 

of Plastic that come out during the cycle are gathered. 

 

4.1.5. Melting 

The melting process is done with the densifier. The 

vessel is the staple part of the construction apparatus in the 

plastic waste management and recycling process. The main 

of this densifier is to create thick material from soft 

materials to facilitate easier storage and management. 

Whether the final result is to be utilized as raw material for 

assembling new items or discarded, densification of some 

piece materials is an essential advance in reusing and 

removal. 

 

4.1.6. Mixing ingredients 

Other mixing materials like sand and crushed stone 

must be added with the melted Plastic. After melting sand 

and crushed stone are added, a vessel or mixer is 

continuously heated with oil. The mixer of other ingredients 

is shown in Table 1. 
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4.1.7. Casting 

Collect the melted plastic mixer by adding the other 

materials, and the plastic waste materials are poured into the 

mould. The mixer is cast in cubes of 
3151515 cm and 

cm7015  beam. 

Table 1. The mixing ratio of other ingredients 

Mixer Mixing materials 

HDPE Sand Crushed stone 

M1 50% 20% 30% 

M2 50% 50% - 

M3 50% - 50% 

 LDPE Sand Crushed stone 

M4 50% 20% 30% 

M5 50% 50% - 

M6 50% - 50% 

 PETE Sand Crushed stone 

M7 50% 20% 30% 

M8 50% 50% - 

M9 50% - 50% 

 HDPE LDPE PETE Sand Crushed stone 

M10 16.66% 16.66% 16.66% 20% 30% 

M11 16.66% 16.66% 16.66% 50% - 

M12 16.66% 16.66% 16.66% - 50% 

5. Results and Discussion 
The designed GWbRE method is executed in 

MATLAB simulation. The technique calculates 

compressive strength, stress, flexural strength, and density. 

Finally, the assessment is accomplished among the 

anticipated technique with existing current mechanisms. In 

addition, the presented model has gained a better outcome in 

all aspects. 

 

4.1. Case study 

The development of the construction industry fills in as 

the spine of each country and is a significant supporter of its 

economy. In this way, the possible utilization of plastic 

waste resources will recover the sustainability of expansion 

cycles and does. The innovative utilization of plastic wastes 

for expansion purposes likewise gives monetary advantages. 

The inventive feasible utilization of plastic waste in 

development applications will diminish the measure of 

plastic waste materials arranged in the marine climate. It 

will proffer elective resources to fulfil the need to develop 

structure materials. To utilize plastic waste materials for 

development determinations, it needs to fulfil both the 

motorised and toughness properties of the expected 

application. 

 

Furthermore, to present plastic-waste materials as a 

development substance, it ought to be savvy and reasonable 

to energize its utilization over different materials. Waste 

plastic packs, non-biodegradable, have to be reused to create 

tiles and floors with smaller combustibility and upgraded 

elasticity. It was indicated that plastic sacks regularly added 

to soil and water contamination helped form exceptionally 

lightweight solid items with new assets of self-solidifying 

concrete (SCC) fusing plastic waste as a fine total. This 

examination reasoned that the plastic usage expansion to 

SCC, at 12.5% weightiness of the fine total, the better 

quality of its new possessions, such as passing volume and 

satisfying ability. 

Table 2. Physical properties and possible construction materials 

application 

Plastic 

composition 

Properties Construction 

materials 

HDPE Inflexible Chairs, tables 

LDPE Flexible Blocks and bricks 

PETE Flexible and hard Blocks and bricks 

Contingent on the usage of the underlying Plastic, a few 

kinds of plastic waste are made out of High-density-

polyethylene (HDPE), polyethylene terephthalate (PETE), 

low-thickness polyethylene (LDPE), and so forth are being 

created. Most Plastic Waste is made out of LDPE. 

Nonetheless, the presence of HDPE and PETE is enormous, 

and like that of HDPE, the presentation of plastic wastes in 

fibre-strengthened solid pillars is important. A PETE was 

added to the solid in an offer to upgrade splitting tensile, 

compressive strength, beam flexural power and crack 

energy. This examination illustrates that the plastic wastes 

added to the concrete did not demonstrate any significant 

result in the breakdown manner; nevertheless, it improved 

the motorized performance of the beams in terms of first 

fracture weight and power. Physical possessions and likely 

building materials requests are shown in Table 2. 

 

4.2. Properties of Materials 

4.2.1. High-Density Polyethylene (HDPE) 

One of the essential advantages of this plastic material 

comes from its inalienable flexibility. HDPE dominates high 

melting point; HDPE stays unbending until exceptionally 

high temperatures. The characteristics of HDPE are 

described in Table 3. Notwithstanding, whenever it has 

arrived at its melting point, the plastic material can be 

rapidly and productively shaped across an assortment of 

novel applications containing milk containers, cutting 

sheets, plastic lumber, etc. The density range of HDPE is 

0.93 to 0.97 g, while the density of HDPE is slightly high 

than that of low-density polyethylene (LDPE). 

 

4.2.2. Low-Density Polyethylene (LDPE) 

Low-Density polyethylene (LDPE) is mainly used in 

packaging and non-packaging applications. LDPE has better 

chemical and electrical properties; however, it has a higher 

thermal extension, so it tends to fail under thermal and 

mechanical pressure. Moreover, strengthening gets better 

temperature resistance, inflexibility, and thermal extension. 

The characteristics of LDPE are described in Table 4. 
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Table 3. Properties of HDPE 

Sl. no Properties Values 

1 Melting point 
130.8 C  

2 Thermal conductivity 
0.44 W/m C  

3 Definite temperature 
1.9 kJ/kg C  

4 Particular heat 

capacity 

1340 – 2400 J/kg K 

5 hidden heat of fusion 178.6kJ/ kg 

6 Density 940 kg/m
3
 

Table 4. Properties of LDPE 

Sl. no Properties Values 

1 Melting point 105 - 115 C  

2 Maximum acceptable 

pressure 

6 to 17 Mpa 

3 temperature 80 C to 90 C  

4 Flexibility 50 to 60 % 

5 Density 917 to 930 kg/m
3
 

Table 5. Properties of PETE 

Sl. no Properties Values 

1 Melting point 260 C  

2 Boiling point > 350 C  

3 temperature > 60 C  

4 Softening temperature 70 C  

6 Density 1.38 /m
3
 

 

4.2.3. Polyethylene Terephthalate (PETE) 

Polyethylene Terephthalate (PETE) is otherwise called 

polyester. PETE is a lightweight and strong plastic material 

used in packaging foods, drinks, juice, etc. Moreover, PETE 

is a wetness tolerant material based on the accepted 

application. PETE is the most significant manufactured fibre 

in terms of weight delivered and worth. 

 

Therefore, some important metrics should be validated 

to calculate the proposed model's efficiency, such as 

compressive strength, stress, flexural strength, and density. 

The characteristics of PETE are defined in table 5. 

 

4.2. Compressive Strength 

Compressive strength is the capacity of a material to 

convey loads on its surface territory with no avoidance or 

breaks anyway. Applying compressive strength to a material 

will generally decrease the size of the material, dependent 

on the following Equation (10), 

 

CS

SS
A

M
C =     (10) 

Where ssC  is denotes compressive strength, M is 

represented as a mixer of materials and csA  denoted as an 

area of the cross-section. The compressive strength is 

described in Figure 6. 
 

Increasing the plastic waste materials reduces the range 

of compressive strength. Moreover, depending on the 

experimental investigation of increasing the plastic waste 

mixers, the compressive strength value decreases based on 

the additional ingredients such as sand and crushed stone. 

 

4.3. Flexural strength 

Flexural strength is the capacity of a material, for 

example, cement, to oppose disappointment under bowing 

pressure. It can be assessed by coordinating the three- or 

four-point twisting elasticity test. Flexural strength is 

determined by the following Equation (11), 

mm

s
HW

M
F =     (11) 

Where sF  represented as flexural strength, M is 

represented as a mixer of materials mm HandW
 and 

is 

denoted as the width and height of the moulded material, 

respectively. Moreover, Flexural strength is shown in Fig. 7. 

 

The applicable blender is adding waste plastic material 

to solid changes the estimation of flexural strength. At 

restoring with the expansion of waste plastic materials, 

flexural strength gives preferable modulus of crack other 

than cement with no waste plastic material expansion of 

plastic waste, the estimation of flexural strength increase 

Paver blocks are made with plastic waste like bottles etc. 

Moreover, the flexural strength is described in Figure 7, and 

compressive strength is described in Figure 6. Moreover, 

plastic paver blocks have good heat resistance compared 

with other concrete paver blocks. The density validation is 

given in Figure 8. 

 
Fig. 6 Compressive strength 
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Fig. 7 Flexural strength 

 
Fig. 8 Density validation 

 
Fig. 9 Compressive stress validation 

Compressive stress is the strain developed since the 

pressure is applied to the plastic paver blocks. Moreover, the 

plastic paver block is compressed using a particular external 

force applied to the paver block's surface medium. 

Accordingly, the restoring force is created on the surface of 

the moulted substance. Moreover, compressive stress is 

shown in Figure 9. Here, the graphical representation shows 

that the created plastic paver block is compressed, and the 

volume decreases simultaneously. Compressive stress 

allows the material to shorten in the particular volume 

detailed in Figure 9.  

 

4.4. Performance Analysis 

The need and the successive score of the designed 

framework have been described by validating the 

performance metrics of the built model. The effectiveness of 

the proposed method is examined with existing methods like 

the Particle swarm model (PSM) [25], Grey Relational 

analysis (GRA) [24], Recurrent Model (RM) [23], Grey 

wolf Algorithm (GWA) [26]. Here, a novel GWbRE has 

been built for the optimal mix selection process and 

behaviour prediction. 
 

4.4.1. Error rate 

Here, the error validation is described to find the 

misclassification detection outcome. RM has reported error 

values as 0.9%, the GRA model has gained 2% error, PSM 

has exposed a 1.5% error rate, and the model GWA has 

recorded a 1% error value. Considering this validation, the 

presented novel GWbRE has recorded the less error value as 

0.2%, which is very less and in a negligible state. It has 

verified the need for a novel solution in the prediction and 

mix selection process. Hence, the error statistics are shown 

in Figure 10. 
 

4.4.2. Compressive strength prediction accuracy 

The compressive score has been maximized when the 

particle substances' size has been maximized. Moreover, the 

compressive score is varied based on the moister content in 

the construction material. Hence, the proper mix has a better 

compressive strength for the optimal model. Moreover, the 

mix selection performance has been measured with different 

performance parameters. The comparative assessment of the 

compressive rate is defined in Figure 11.  

 
Fig. 10 Error rate assessment 
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Fig. 11 Assessment of compressive rate and prediction accuracy 

 
Fig. 12 Tensile strength validation 

Table 6. Comparative analysis 

Comparison statistics 

Methods Compressive 

strength 

(MPa) 

 Error 

(%) 

Compressive 

strength 

prediction 

accuracy 

(%) 

Tensile 

strength 

(MPa) 

RM 9 0.9 88.2 3 

GRA 9.9 2 80 4.8 

PSM 11 1.5 88 6.3 

GWA 10 1 85 7 

Proposed 15 0.2 92 12 

Moreover, a compressive prediction system is also 

implemented in this present novel GWbRE framework for 

selecting an optimal mix. The optimal compressive state has 

been fixed in the grey wolf fitness model. During the 

execution, the compressive rate was found for every mix. At 

that time, the gained compressive score was predicted by 

GWBRE. Then, the high compressive score near the fixed 

optimal compressive value was selected. Moreover, the 

gained compressive score has been tuned by the wolf fitness 

by again choosing the optimal mix selection.  

 

predictionTotal

predictionExact
Accuracy =   (12) 

 

This process has been continued till the desired 

compressive rate has been gained. This process has helped 

to gain the finest outcome in tensile strength, compressive 

strength, and error rate. Hence, the prediction exactness was 

defined by Equation (12), and the comparison statistics of 

detection accuracy are defined in Figure 11. 

 

4.4.3. Tensile strength 

The designed construction material should be fine in 

both climate conditions that are wet and dry. Hence, 

compressive and tensile rates have been measured to 

measure the concrete strength. Here, the tensile score 

describes the concrete straightness during the dry condition. 

Also, the high compressive score has afforded the best 

concrete strength score in wet conditions.  

 

The proposed framework has recorded the maximum 

tensile rate over other compared models, 12 MPa. 

Moreover, the tensile score is defined in Figure 12, and 

overall comparison statistics are described in Table 6. 

 

The compared models were implemented in the same 

platform, and the performance was noted. Hence, the 

comparison statistics are tabulated in table 6. Hence, the key 

novelty of this work is designing the optimization and 

intelligent model in a single framework for prediction and 

selecting the optimal mixes. This combined process has 

tended to gain the most acceptable concrete strength 

outcome. The mix selection process has been iterated 

continuously to gain the fixed optimized compressive 

strength. If the desired concrete strength is recorded, the 

iteration process has been stopped. From all the 

performance metrics, the presented novel GWbRE has 

recorded the most satisfactory performance outcome over 

other compared models, proving the proposed model's 

necessity in mix selection. 

5. Conclusion 
Plastic waste plays an important role in modern society, 

and also, in the end, plastic waste creation is inevitable. 

Therefore, organizing plastic waste properly due to the 

improvement of the sustainability of the environment and its 

utility for different construction is a viable option. 

Consumption of waste plastic materials also helps decrease 

the utilization of fresh raw materials. It decreases pollution 

by reducing the demand for predictable waste material 

disposal and greenhouse gas emissions. This article 

proposes the novel Grey Wolf-based Recurrent Estimation 
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(GWbRE) replica for reusing plastic waste materials in 

construction materials. Moreover, the proposed approach is 

to compute the performance and characteristics of prepared 

materials. Finally, the presented model has attained 92% 

accuracy in predicting the physical and mechanical 

parameters of the designed bricks. It has maximized the 

accuracy score by 4% compared to other models. It has 

proven the robustness of the designed model. 
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