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Abstract 

This paper contains the utilization of reused fines to inclusive supplant normal fine aggregtae (sand) in the 
generation of concrete construction. To assess the suitability of this procedure, an experimental works 

was actualized  as to monitor the mechanical character of the concrete. The result from the experiments 

tests are accounted for: compressive strength, split tensile, flexural behaviour. From these outcomes, it is 

sensible to expect that the utilization of fine reused aggregates  in construction does not imperil the 

mechanical properties of cement after some percentage of replacement. 

Introduction 

In construction side there was an insufficient for 

the natural fine aggregates mean time lots of 

waste has no place to dump . There are 

numerous investigations that demonstrate that 

solid waste made with this kind of reused 

aggregates. Moreover it can have mechanical 

property like conventional concrete and even 

standard quality concrete is these days a 

conceivable objective for this ecologically stable 

practice [1– 3].  

Be like that, the final results of these reused 
aggregates has not been the subject of 

exhaustive comparative examinations since it is 

trusted that the fine part as with their particle 
size and different property. in the past  studies 

the consequences of a few examinations 

introduced with the current codes concerning 

reused aggregates in  solid generation as far as 

possible the utilization of these items [4– 6]. 

From the laboratory examination directed, the 

reused fine aggregate were acquired from 

various source and suerplasticizer were utilized, 

has created results that repudiate these 

underlying recognitions. This investigation 

shows effects of the exploration concerning 

compressive and split tensile, and flexural 

strength it makes a few determinations on the 

feasibility of utilizing fine reused solid 
aggregates in concrete, in particular by 

contrasting them and traditional concrete with 

the very same arrangements except for fine 
portion.  

1. Experimental research  

1.1. Recycled aggregate generation 

The whole research program, reused fine 

aggregate were utilized in acquired from various 

industry, with standard character  and properties, 

which exclusively turn to be suitable 

replacement material subsequently. By utilizing 

this system, it was conceivable to completely 

control the solid's structure and to decide its 

physical properties, which, if not known, could 

turn into an additional variable, while examining 

and finishing up to the accomplished exploratory 

outcomes. The physical structure can be seen in 

Table 1. 
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Table 1 Conventional concrete material 

 The normal compressive quality of the concrete, 

following a multiday time of wet curing, was 

30% increase in MPa. The replacement 

percentage of aggregate has various proportions 

on same grade of concrete on the 28th day and 

60th day result were accomplish, various 

properties of the aggregates were identify using 

the lab procedure with the code procedure. The 

aggregates were evaluated by their 

measurement, by mechanical sieving, and just 

the portions between 0.07 mm and 1.19 mm 

were utilized, so the molecule estimate run for 

characteristic of fine aggregate and fine reused 
aggregate would be the equivalent. Disregarding 

this, the reviewing strengthen characteristic and 

reused aggregates were different and therefore, it 

was important to modify the last to coordinate 

the former to accomplish a comparable fineness 
modulus. The replaced aggregates as indicated 

by their different molecule sizes to achieve the 

desired strength, it was important to isolate. 

After partition, the aggregates were casted in 

separate manner to identify the individual 

mechanical property. But the curing and casting 

were mostly as same procedure.The principle 

properties of normal concrete and replacement 

concrete were studied and are shown in Table 2.  

Table 2 Reused concrete material property 
 

Properties of reused aggregates 
 

 
Crusher 

sand 
M sand PET 

Quarry 

dust 

Specific 
gravity 

2.71 2.86 1.11 2.64 

Finess 
modulus 

3.17 2.88 3.21 3.54 

Water 
absorption 

 
2.11 5.4 1.12 1.54 

 

The values are referred with the earlier studies. 

The comparison table was located for earlier and 

present study. Finally the evaluation of the 

specimen was casted with PET and other 

replaced material has got the high peak value. 

2.2 mix proportions 

The different mix proportions were structured 

under code reference [8], with a typical slump 

value of 80 ± 10 mm to 110 ± 10 mm. The mix 

configuration was basically considered for the 

conventional concrete (CC), made just of normal 

aggregates. It was then adjusted for the 

remaining blends, considering the different 

replacement proportions, expected to increment 

alongside the reused totals substitution 

proportion table 3 shows the proportions of 

reused sand. 

Table 3.a Reused % of crusher sand 

 

Table 3.b Reused % of M sand 

w/c ratio Cement Fine 

aggregate 

Coarse aggregate 

0.45 435 476     1245 

Material Crusher sand replacement percentage 

0% 10% 20 % 30 % 40% 50% 60 % 70% 80% 
90% 100

% 

Water 191 191 
191 191 191 191 191 191 191 191 191 

Cement 

(kg/m3) 
435 435 

435 435 435 435 435 435 435 435 435 

Fine 

aggregate 

(kg/m3) 

476 429 381 333 286 238 191 143 96 

 

48 0 

Coarse 

aggregate 

(kg/m3) 

1245 
1245 1245 1245 1245 1245 1245 1245 1245 1245 

124

5 

Material M sand replacement percentage 

0% 25% 50% 75% 100% 

Water 
191 191 

191 191 191 

Cement 

(kg/m3) 
435 435 

435 435 435 

Fine 

aggregate 

(kg/m3) 

476 357 238 119 0 

Coarse 

aggregate 

(kg/m3) 

1245 
1245 1245 1245 1245 
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Table 3.c Reused % of PET  

Table 3.d Reused % of quarry sand 

  

The expansion of water has prominent 

assimilation and to the more noteworthy need of 

blending water, by virtue of the more prominent 

molecule rubbing that reused aggregates [7].  

The workability of concrete ease with the 

homogeneity which can be mixed placed 

consolidated and finished. The normal wet 

curing process was held . the conventional 

concrete as set per the requirement. The final 

specimens were casted with the superplasticizer. 

The replacement of crusher sand has tends to 

produce the high strength concrete. Crusher sand 

replaced with the ratio of 10%, 20%, upto 100%. 

The replacement of M sand in concrete has 

improvement in performance of the concrete 

with the ratio of 0%, 25%, upto 100%. The 

replacement of quarry sand tends to good in load 

carrying capacity with the ratio of 0%, 15%, 

25%, upto 100%. The replacement of PET is 

essential in the part of environmental care. It 

replaced with the ratio of 0%,1%, 2%, upto 

10%. 

The water mix ratio as same for the both 

conventional concrete and the replacement 

concrete. The replacement of the crusher sand 

with 30% were attain the positive tends 

compare to other percentage. The replacement 

of the M sand with 50% were attain the good 

performance tends compare to other percentage. 

The replacement of the PET with 2% were 

attain the increasing in their compressive 

strength compare to other percentage. The 

replacement of the quarry dust with 45% were 

attain the priority compare to other percentage. 

The final specimen were casted with 

conventional concrete  and compare with PET 

(PET + other reused aggregate +based 

superplasticizer was utilized, 1.5% by weight of 

concrete.). 

The trial was look into partitioned in two 

particular stages: in the first stage, Conventional 
concrete compare with other reused material as 

individually. the objective of the second stage 

was to play out a starter assessment of PET into 

the concrete , in view of parameters both 

mechanical (compressive quality and shrinkage) 

and strength related (water ingestion) with 

primary reason for existing was to assess, as 

completely as would be prudent, the blends that 

displayed the most encouraging outcomes at the 

second stage.  

2.3 Testing  

First stage specimens were tested for 14 days 

and 28 days. The second stage specimens were 

tested for 14 days , 28 days and 60 days of wet 

cured. Compresive test were carried out on 

150mm size cubes according to the code. For the 

split tensile strength 150 mm dia cylinders with 

30 mm tall wet cured test. For the flexural 

Material PET replacement percentage 

0% 1.0% 2.0 % 3.0 % 4.0% 5.0% 6.0 % 7.0% 8.0% 
9.0% 10.0

% 

Water 
191 191 

191 191 191 191 191 191 191 191 191 

Cement 

(kg/m3) 
435 435 

435 435 435 435 435 435 435 435 435 

Fine 

aggregate 

(kg/m3) 

476 472 467 462 457 452 448 437 434 

 

433 429 

Coarse 

aggregate 

(kg/m3) 

1245 
1245 1245 1245 1245 1245 1245 1245 1245 1245 1245 

Material Quarry sand replacement percentage 

5% 15% 25 % 35 % 45% 55% 65 % 75% 85% 95% 100% 

Water 
191 191 

191 191 191 191 191 191 191 191 191 

Cement 

(kg/m3) 
435 435 

435 435 435 435 435 435 435 435 435 

Fine 

aggregate 

(kg/m3) 

453 405 357 310 262 218 172 123 74 

 

36 0 

Coarse 

aggregate 

(kg/m3) 

1245 
1245 1245 1245 1245 1245 1245 1245 1245 1245 1245 
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strength the prism were casted with 

100mmX100mmX500mm. 

Result and Discussion  

3.1. Compressive quality  

Quality of the different cement concrete in 

relation to the conventional concrete and the 

quality varieties among first and second stages 
are additionally appeared. It is conceivable to 

understand that, inside each stage, the quality 

opposition had insignificant varieties and no 
visible pattern. When contrasting the 

consequences of the different stages, the 

differences between them are replacement of 

aggrgates, in spite of the fact that the second 

stages commonly present somewhat lower 

compressive quality protections than the first 
organize. A sensible clarification for the support 

of the compressive quality with expanding fine 

aggregate substitution has been proposed by 

Katz [16], which concluded that reused totals 

have large amounts of matrix, that can reach as 

much as 11% of its weight, expanding the 

aggregate sum of concrete in the proportion. 

Despite the fact that the differences between the 

first and second stages were little, a conceivable 

reason for the slight resistance misfortune has 

been proposed by Poon et al. [17] and Barra de 

Oliveira and vasquez [18], that reasoned that the 

satu-apportion dimension of the reused totals 

may affect the quality of the cements, since at 

higher immersion levels the mechanical holding 

between the bond glue and the reused totals ends 

up flimsier. In this manner, as in the second 

stages the blending time frame was longer than 

in the first one, that may have prompted a more 

fragile performance of those cements. The 

variety of compressive quality with time ,made 

solely with characteristic totals, nearly balanced 

out following 28 days of age as shown in Fig 1.  

Figure 1 Compression Test Result 

 

3.2. Split tensile  

The rigidity of concrete is exhibited in Table 6, 

which demonstrates a reasonable descrese  of 

this property with the expansion of concrete, just 

as the quality varieties in respect to the 

conventional concrete. As per Coutinho [19], the 

elasticity isn't as affected by the bond content as 

the compressive quality, so the rigidity does not 

standard cement content with  benefit from the 

extra concrete that is incorpote to evaluated 

alongside the aggregate. In this way, it is 

superbly common that a decline happens as the 

substitution proportion ascends, because of the 

more permeable structure of the reused concrete.  

 

 

 

 

 

Figure 2 Split tensile Test Result 
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3.3 flexural strength  

The result accomplished for flexural strength of 

the different reused aggregates are introduced in 

Table 7, where flexibility of concrete contrasted 

with conventional concrete. As appeared, there 

is a slight decrease with various percentages 

while for the reused aggregate with full 

substitution that the flexibility diminishes with 

the substitution proportion.  

 

Figure 3 Flexural strength Test Result 

4. Conclusions  

A experiment program was directed to think 

about the utilization of fine reused aggregates as 

incomplete or worldwide substitutions of natural 

fine aggregate in the creation of natural concrete. 

The test results demonstrate that it is feasible to 

create concrete made with fine reused aggregates 

reasonable for natural concrete, considering that:  

 

1. the compressive quality does not appear 

to be affected by the fine total substitution 

proportion, at any rate for up to 30% substitution 

proportions and the quality dimensions 

considered in this investigation;  

2. Both pliable part [21] and modulus of 

versatility are diminished with the expansion of 

the substitution proportion; however, the 

qualities got for the two properties are as yet 

satisfactory, particularly for sensible dimensions 

of the substitution proportion (30%);  

3. The scraped area opposition appears to 

increment with the supplanting of fine normal 
with fine reused concrete aggregates. It ought to 

be noticed that the utilized were gotten from 

cement concrete particularly delivered in 

research center, which prompted controlled 

smashing and sieving of the reused totals.  
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