
Copyrights @Kalahari Journals Vol.7 No.4 (April, 2022) 

International Journal of Mechanical Engineering 

941 

ISSN: 0974-5823   Vol. 7 No. 4 April, 2022 

International Journal of Mechanical Engineering 

Effect of using plastic granules on the characteristics 

of concrete 
Tejas Patil1, Dr. M.P. Verma2, Dr Sanjeev Kumar Verma3 

1,2 Department of Civil Engineering , Madhyanchal Professional University, Bhopal (M.P.) India 

3 Department of Civil Engineering , SAGE University, Bhopal (M.P.) India 

 

Abstract: Reusing of plastic is significant in the present condition. Consolidating the waste plastics in concrete by changing over 

them into aggregates is one of the potential ways for consuming them. In the current work usage of waste Low Density Polyethylene 

granules as partial substitution of coarse aggregate and its mechanical way of behaving is examined. Present work focuses on 

utilization of reused plastic and glass powder with concrete terms a fractional substitution of fine aggregate and Concrete. The waste 

plastic of LDPE is collected and blended in with OPC in different percentage (0%, 20%, 30%, 40%) as partial substitution of coarse 

aggregates. Blends were created by replacing concrete by glass powder in various extents, for example, 5%, 10% and 15% for every 

variety of plastic granules. The adaptability, compressive force and tensile test with splits were determined for prepared concrete 

mixes. 
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1. Introduction 

      There are great characteristics of waste material accessible like fly ash, silica fume, substantial waste, marble waste, modern 

waste, farming waste, red soils and so on. Utilization of a large number of this waste has become normal in creating different items 

like fly ash concrete, jute fiber and so on. One of such waste material is plastic delivered in enormous amount all through the world 

as plastic convey packs, poly-ethane bag, plastic jugs, plastic piece and so on. Removal of plastic waste in climate is viewed as a 

major issue because of its exceptionally low biodegradability and presence in enormous amounts. To investigate reasonable 

substitution, for substantial constituent, an exploratory program was attempted to supplant coarse aggregate with plastic. This 

exploration work subsequently manages concentrating on the presentation of cement by supplanting normal aggregate with plastic 

granules. Kind of aggregates influences the essential attributes of cement (Muhit et al. 2013). The significant goal of this research 

is to conduct a survey of various concrete cement characteristics created by utilizing plastic granules and glass powder as a concrete 

fractional substitution coarse aggregate, and Concrete with as far as rut worth and burden bearing limits. Taking over for concrete 

using glass powder lessens cement's compressive strength (Bajad et al., 2012).  

 

2. Literature Audit 

        Coarse aggregate is a central piece of concrete as it takes a raised level of cement. A few scientists' chips away at the mechanical 

properties of cement produced using contemporary shape aggregates. Joined impact flaky, and stretched aggregates based on 

strength and usefulness of cement has occurred communicated by Ponnada (2014). M 25 concrete is used for various proportions 

of loads of stretched in comparison to flaky aggregate and precise to add up to aggregate had been capable for various qualities of 

arranged concrete. 

          Muhit et al. in (2013) decide the properties of cement because of various sorts of aggregates alone. To watch the impact of 

coarse aggregates strongly kept different factors like w/c steady for every classification and of aggregates. Various shapes and 

projected aggregates have been joined and used to get ready various gatherings of cement with variable water-concrete. Aftereffects 

of research center assessment have been introduced by Jakarsi (2013) and assessed the impacts of flaky dimensioned aggregates on 

qualities of cement. Three types of flaky aggregateswere proportioned in the blend and had been considered in this exploration. 

Singh and Biswas (2013) saw that flaky aggregates have higher relative region which brings about higher prerequisite of bitumen 

in blend. Flaky aggregates likewise break when rolling and lessen the power of the asphalt layer. During the real execution of work, 

the evaluating and size of the aggregates change from the planned one in the gig blend strategy. 

  

Naidu and Adiseshu (2013) encountered that strength usefulness of hot blends exceptionally depend over actual properties of 

aggregate. Thick bituminous macadam blends had been examined with disparate extents of various states of aggregates studies. 

Meaning of the state of aggregate has been seen by Ryza et al. (2013). In particular, the state has been made up of aggregate particles 

connected with a few properties, for example, dependability, rut or shear stream, obstruction against shear, ductile and other 

behaviors.Inrecent years, Advanced Picture methods have been directed to observe the molecule shape attributes of aggregate. Patil 

and Sangle (2013) concentrated on the utilize of discarded glass powders as an alternative to the substantial part For analyzing 

strength results replacement for concrete by use of glass powder concrete is subbed in various proportions. For concentrating on the 

impact of glass powder size the powder is conveyed in to two classifications. 

  

Khatib et al. (2012) examined the viability of blend as in glass powdered concrete as an insufficient substitute of concrete. 

Examinations directed are ultrasonic heartbeat speed, pressure and retention test. 
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State of aggregate utilized in assembling of cement has momentous bearing on compressive strength and penetrability of pervious 

substantial This not set in stone by Jain and Chouhan (2011) by leading research center investigations on blends of pervious cement 

arranged utilizing aggregates of various shape with changing water concrete proportion. Adom-Asamoah and Afrifa (2011) 

examined the obstruction of a few built up concrete projected radiates made of coarse aggregates against the bowing and shear. 

Examples have been tried under disappointment load under of a few tests. It has been seen that the examples had been experienced 

untimely shear breaks more than passable. Diversions contrasted sensibly well and the plan code necessity however dislodging 

flexibility was low. 

  Othman et al. (2010) concentrated on that the marshal test consequences of various kind's coarse cubical aggregate in changing 

rates will show the sizeable impact of shapes on blend properties. Hamzah et al. (2010) introduced the discoveries of a research 

center review pointed toward exploring the consequences for combinations consolidating mathematically cubical aggregate to 

advance the plan. A few examples with a serious level of sharpness had been tried to decide security and stream. The Marshall 

Experimental outcomes uncovered the significant impact of aggregate shape on mechanical properties. 

 

Vyawahare and Modani (2009) played out a review to work on the usefulness and strength of cement with flaky and lengthened 

aggregates involving super-plasticizer with other admixture for deciding the admissible rates of aggregates in the substantial blends. 

Analysts likewise explored propriety Using glass powder as a sand substitute in concrete Taha and Nounu (2009) No significant 

contrast has been found in compressive strength. In any case, solidness has been expanded by supplanting sand with glass powder 

in mortar. 

 

Result of the different evaluating properties of fine aggregate, for example, sand has been researched by Agarwal et al. (2007) to 

set up a superior and improved substantial blend. Sand has been arranged in three classifications Fine, Medium, and Coarse. 

Chen et al. (2005) assessed aggregate qualities including shape and different elements impacting the attributes. A few molecule 

shapes had been chosen for this review. The change in revolution point of aggregates has been found to relate unequivocally with 

the inner opposition. The molecule file esteem connected well to aggregate mathematical qualities including prolongation 

proportion, evenness proportion and shape factor. Flaky or stretched aggregate have been uncovered to be less expensive similarity 

as well as increased breakage. Aggregates that are flaky impact the aggregate degree by lessening the substantial particles 

interlocking trademark. Amount has been adjusted into five varieties of flaky aggregate substance by Siswosoebrotho et al. (2005). 

The Marshall test had been directed with shifting the black-top substance, for example, by augmenting 0.5%. Every variety of flaky 

aggregate substance came about on divergent ideal black-top substance; 

 Kaplan (1958) researched a few kinds of aggregates to lay out the impact of their shape, surface of surface and penetrability or 

porosity on usefulness. A work has likewise been finished to audit these. Likewise, presumed that variety in the rakishness of 

aggregates have an improved result on the functionality of cement. 

 

3. Experimental Examinations 

Experimental examinations were completed in view of series of lab tests. A few substantial blends 20 MPa of target strength have 

been casted, Standard Portland concrete of grade 53 has been utilized as a fastener, and granular aggregate utilized was waterway 

2.27 fineness modulus sand, w/c proportion for each substantial blend is taken as from 0.45 to 0.55. In the pre-arranged 3D squares 

concrete is to some degree supplanted by glass powder and coarse aggregate is somewhat supplanted by Plastic granules. Arranged 

blends are introduced in Table 1. 

Table 1- Prepared concrete mixes 

Mix no. 

Mixes 

with 

glass 

powder 

Cement 
Glass 

Powder 

Aggregates 

% Plastic 

Granules Plastic 

Granules 
Normal Fine 

M1 

M11 0.95 0.05 

0 3.4 1.62 0 M12 0.9 0.1 

M13 0.85 0.15 

M2 

M21 0.95 0.05 

0.4 3.0 1.62 12 M22 0.9 0.1 

M23 0.85 0.15 

M3 

M31 0.95 0.5 

0.6 2.8 1.62 18 M32 0.9 0.1 

M33 0.85 0.15 

M4 
M41 0.95 0.5 

0.8 2.6 1.62 24 
M42 0.9 0.1 
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M43 0.85 0.15 

M5 

M51 0.95 0.5 

1 2.4 1.62 30 M52 0.9 0.1 

M53 0.85 0.15 

M6 

M61 0.95 0.5 

1.2 2.2 1.62 36 M62 0.9 0.1 

M63 0.85 0.15 

M7 

M71 0.95 0.5 

1.4 2.0 1.62 42 M72 0.9 0.1 

M73 0.85 0.15 

M8 

M81 0.95 0.5 

1.6 1.8 1.62 48 M82 0.9 0.1 

M83 0.85 0.15 

M9 

M91 0.95 0.5 

1.8 1.6 1.62 54 M92 0.9 0.1 

M93 0.85 0.15 

M10 

M101 0.95 0.5 

2.0 1.4 1.62 60 M102 0.9 0.1 

M103 0.85 0.15 

       

Table 2 provides the findings of studies conducted to assess compressive strength, workability and split tensile strength of the 

produced concrete, In order to be more specific, the following inferences have been made: –  

1. Increase in the amount of Plastic Granules decreases concrete's compressive strength and slump value. 

2. Increasing the amount of glass powder enhances the compressive strength for constant pressure Plastic Granules proportion. 

3. Increasing the amount of glass powder decreases the slump value for a given material Plastic Granules proportion. 

Table 2- Experimental results 

S. 

No. 

Mixes with 

variation in 

Glass 

powder 

% of Glass 

powder in 

Cement 

Plastic 

Granules / 

Normal 

Aggregate 

Compressive 

strength in MPa 

Slump in 

mm 

Split 

Tensile 

strength in 

MPa 

1 M11 5 

0 

19.1 97 5.1 

2 M12 10 19. 3 95 4.6 

3 M13 15 19.8 94 4.3 

4 M21 5 

12 

18.6 93 4.59 

5 M22 10 18.9 91 4.14 

6 M23 15 19.4 88 3.87 

7 M31 5 

18 

18.4 89 4.13 

8 M32 10 18.7 87 3.73 

9 M33 15 19.3 84 3.48 

10 M41 5 

24 

18.1 86 3.72 

11 M42 10 18.7 83 3.35 

12 M43 15 19.1 82 3.13 

13 M51 5 
30 

17.9 82 3.35 

14 M52 10 18.3 80 3.02 
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15 M53 15 18.6 77 2.82 

16 M61 5 

36 

17.6 79 3.01 

17 M62 10 18.2 77 2.72 

18 M63 15 18.5 74 2.54 

19 M71 5 

42 

17.1 76 2.71 

20 M72 10 17.8 73 2.44 

21 M73 15 18 72 2.29 

22 M81 5 

48 

17 73 2.44 

23 M82 10 17.4 70 2.2 

24 M83 15 17.9 67 2.06 

25 M91 5 

54 

16.8 68 2.2 

26 M92 10 17.4 65 1.98 

27 M93 15 17.7 63 1.85 

28 M101 5 

60 

16.2 64 1.98 

29 M102 10 16.9 62 1.78 

30 M103 15 17.3 60 1.67 

 

To obtain the combined effect of proportions of Plastic Granules and glass powder following figures 1 to 10 were drawn. All these 

figures present compressive strength variation and slump height with the change in proportion of glass in cement, at a constant 

percentage of Plastic Granules.  

        From all the figures it has been discovered that with the increase in glass powder percentage compressive force increases when 

compared to concrete prepared by using ordinary 53 grade of cement and natural aggregates. Slump height or workability has been 

decreases by increasing the amount of glass powder used.  

 

(i) Plastic Granules 0%  

 

Fig 1 – 0% Plastic Granules 

 

        When no Plastic Granules has been added or used to replace normal aggregates, the compressive the proportion of strength 

grows with the percentage of glass powder and almost equal to the strength obtained by using 100% cement. However, workability 

in terms of slump height reduces when proportion of glass powder increases. Same trend of variation has been observed in concrete 

with 12% replacement of normal aggregate with Plastic Granules however, initial strength obtained is lower than above case. Hence, 

it may be said that with the increase in Plastic Granules compressive strength decreases.   

(ii) Plastic Granules 12%  
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Fig 2 – 12% Plastic Granules 

Fig. 1 and 2 also indicates the same trend, however, initial values of compressive strength and slump height is lower than previous 

cases. 

 

(iii) Plastic Granules 18% 

 
Fig 3 – 18% Plastic Granules 

 

(iv) Plastic Granules 24% 

 

Fig 4 – 24% Plastic Granules 

(v) Plastic Granules 30%  

 

Fig 5 – 30 % Plastic Granules 
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       In the figure 5, it has been presented that with 30% replacement of aggregates with Plastic Granules both compressive strength 

and workability reduces considerably. Workability of concrete after 10% replacement of cement with glass is very poor, so, working 

with this type concrete is very difficult. Same, conclusions can be drawn from fig. 6 

. 

(vi) Plastic Granules 36%  

 

Fig 6 – 36% Plastic Granules 

(vii) Plastic Granules 42%  

 

Fig 7– 42% Plastic Granules  

In the above fig. 7, slump height is much below 80 mm for all the percentage of glass powder, which indicates that strength as well 

as workability of concrete reduces significantly when the percentage of Plastic Granules is more than 40%.  

 

(viii) Plastic Granules 48%  

 
Fig 8 – 48% Plastic Granules 

            Hence, it has been observed that replacing normal aggregate with Plastic Granules reduces the workability of concrete, and 

after 40% replacement concrete becomes very poor in terms of workability.  

 

(ix) Plastic Granules 54%  

 
Fig 9 – 54% Plastic Granules 
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(x) Flaky aggregate 60%  

 

Fig 10 –60% Plastic Granules 

 

4. Conclusions and Discussion 

        An experimental research was carried out to assess the joint impact of employing partly Plastic Granules and glass powder 

more than the compressive strength, Split Tensile strength as well as concrete's workability. The observations are as follows:– 

1. It was discovered that concrete mixes prepared with 0% and 12% substitution of conventional aggregate with Plastic Granules 

is nearly similar to 100 percent normal aggregate values. 

2. With the rise in the ratio of Plastic Granules compressive strength values, Split Tensile strength as well as the slump cone.  

3. The effect of glass powder variation in addition to the effect of Plastic Granules has been determined by substituting cement 

with glass powder in various amounts such as 5%, 10%, and 15% for each variation of Plastic Granules. 

4. Increasing the amount of glass powder improves compressive strength and tensile strength in the case of a Plastic Granules 

percentage. 

5. Increasing the proportion of glass powder decreases the slump value for a Plastic Granules ratio 

6. Hence, it has been observed that replacing normal aggregate with Plastic Granules reduces the workability of concrete, and 

after 40% replacement concrete becomes very poor in terms of workability and strength.  
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