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Abstract : The aggregates are most significant materials utilized in development and furthermore impact solid properties and 

execution. Accessibility of aggregates is diminishing step by step because of higher pace of utilization in development for present 

day improvement around the world. Result show that RCA and NCA have comparable usefulness. The flexural quality of RCA is 

not exactly the NCA. The sorptivity and chloride particle porousness of the RCA is additionally more than that of the NCA. For 

high measurement of corrosive % change in weight for RCA was more than that of NCA. Increment in weight for NCA concrete 

and RCA concrete was practically same for salt assault test. 

 

IndexTerms - Recycled Coarse Aggregate, Demolished Building Waste, Crushing. 

I. INTRODUCTION 

 

The Construction business is draining ordinary resources and disposing of advancement and obliteration wastes in 

extraordinarily colossal degrees. The eco-obliging and budgetary effects of both these practices are not, now assessed helpful. 

Protection of newly developed resources and safeguarding of condition is the center of any progressing new development. 

Recycled Aggregates are generally delivered utilizing the materials which is normally recouped from annihilation broadens then 

crushed, disconnected and washed to make the principal evaluating. Commonly recycled aggregates are low-assessed than 

quarried aggregates notwithstanding the way this doesn't make them any less sensible. Recycled aggregates are the components 

for the quick drawing closer. These are conservative resources and it in like manner decreases the expense of created concrete. 

Wellspring of recycled aggregate depends upon physical rot of structures and their destruction. The recycled material is usually 

similar to original in quality and properties. The effect on the earth in light of the enormous proportion of building decimation 

wastes and building areas made isn't worthy. The ejection of this bothersome waste has gotten a cut off social and environmental 

issue. So this is become a significant issue on the world's typical resources and ceaselessly extreme issue for the solid waste 

organization. [1]  

 

 
 

Fig1. Recycled coarse aggregate (20mm and 12.5mm respectively) 

II. TYPE STYLE AND FONTS 

N. Kisku et al. (2017) [01]claimed that if a concrete is made with recycled aggregate or adding appropriate extent of admixture 

to recycled aggregate concrete blend and legitimate surface treated recycled aggregate then a few properties, for example, 

mechanical properties, strength, sturdiness, hardness and so on can be improved. Here number of blending type strategy that shows 

improvement in the properties of the RAC.  

 

K. UshaNandhini et al. (2016) [02] It was seen that RCA procures 3.75% higher redirection and 13.7% higher strain in the 

pressure zone of the bar. It is further involves more splits. The RA acquired from great quality concrete bestows great.  

 

OzgurCakir et al. (2014) [03] pondered the improvement in properties when silica exhaust participated in concrete mix plan 

which further improves the idea of recycled aggregate concrete. This RCA is resulted after missing the silica contents in the 

concrete makes sure about a diminishing in early age compressive nature of recycled aggregate concretes. The results shows it is 

better that the  standard aggregate concrete.  
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Shi-Cong Kou et al. (2013) [04]. The Concrete mix with 100% recycled concrete aggregates has higher unbending nature and 

extending carbonation coefficient then commonplace coarse aggregates. The examination similarly suggested that in the recycled 

aggregate concrete mixes half recycled aggregate can use at the spot of typical aggregates in ideal mix degrees and at the spot of 

standard Portland concrete.  

 

Ivan S. Ignjatovic et al. (2013) [05] inspected that compressive quality and usefulness of recycled coarse aggregate and 

trademark coarse aggregate have same worth. The lead of RAC emanates is depending just upon the material properties of both 

RAC and equivalent NAC.  

 

Wenguiliet al. (2012) [06]made a connection between's recycled aggregate concrete and normal concrete in the wake of 

thinking about the mechanical property, sturdiness and the auxiliary presentation of recycled aggregate concrete for around 10 

years (1996-2011). It was seen that the concrete organization interfacial zone of recycled aggregate concrete had free and 

penetrable hydrates and recycled aggregate concrete had cut down the mechanical properties, for instance, compressive quality, 

flexibility, and shear quality. Close by it recycled aggregate concrete had lower toughness properties the carbonation hindrance; 

chloride entrance resistance stood out from the standard concrete..[6] 

III. MATERIAL PROPERTIES 

In these present investigations, the Portland pozzolana concrete was used. The concrete using the  IS: 1489-1991 (Part-1). For 

the testing paramters[7] 

 

Table1. Specific Gravity of Cement 

 

 
 

Table.2 Sieve Analysis of Fine Aggregate (IS 2386 Pt-01) Weight of sample which are taken for the purpose of the sieve 

analysis = 500 g 
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Fig. 2 Particle Sizes Based Distribution Curve Graph  for Fine Aggregate 

 

 

Table 3 Dry Rodded Density of Recycled Coarse Aggregate (IS 2386 Pt 03) 

 

 
 

IV. EXPERIMENT ANALYSIS 

Steps: 

 

 List of the weights of all materials which are used and prepare the list according to their desired quantity or proportion in 

which they are required. 

 First of all the pan mixer is to be properly wiped out. 

 Now in the next step we have to apply the little amount of the cement, the coarse and also the fine sand over the inside 

area or surface of the mixer in order to prevent the material loss. 

 After that we have to put the coarse aggregate into pan mixer , after the coarse aggregate , it comes the turn of sand and 

cement. 

 After the process continues for 1 minute, add water in it. 

 Now we have to hold down the mixture for the perioid of first two minutes then  we have to chisel any of the material 

adhered at inward surface. 

 Now, for  two minutes keep the mixture as it is. 

 After that stop the process  and then measure the slump during the next three minutes.. 

 

Mould one which is shown in the fig 4.1 is manufactured in the hollow frustum type of shape by the use of the galvanized steel 

sheet, and also keeping its thickness between 1.5-2.0 mm. The foot-pieces and also the handles are provided in order to hold the 

mould during the time of the filling. Also then provided the smooth internal surface. 
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Fig 3. Typical Mould for Slump Test (in mm) 

 

A 600mm long shaft of 16±1mm in estimation is used for mixing of the concrete. It should have one of the end fixed for a 

partition of around 25mm to a roundabout condition of approximately 5 mm in span.  

 

Base plate (Fig. 4) must guarantee to be smooth, rigid material.  

 

 
 

 

Fig. 4 Testing of Slump 

 

Test Procedure:  

 

 Keep the interior surfaces of the shape ought to be perfect and furthermore be liberated from the set concrete.  

 

 Wipe the inner surfaces of the molds to keep it saturated by a wet material before doing each test.  

 

 Put the mould on the even leveled base spot and holds the molds appropriate at the hour of form filling.  

 

 Settle the concrete into the molds in the three of the layers of stature roughly 33% of the each.  

 

Experimental Setup  

 

A 30 ton limit stacking layout was acquainted with test all models. Methodology of testing was same for each model. Least 28 days 

were given to radiate for soothing. By then the shaft surface was washed and cleaned to check breaks. The most generally 

perceived used weight approach for testing of pillars includes two point stacking. The two point stacking gives a uniform preview 

of a little shear that enables the curving furthest reaches of bar as showed up in fig 4.5.A weight cell is used to send the load over 

the shaft. This bar bears on rollers arranged on steel plates had relations with on the test part. The test part was basically 

maintained.. A water controlled jack of cutoff 300kN was used for stacking. [8] 
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Fig. 5 Test Setup for Two Point Load Test 

 

Test Procedure  

 

Before the process of testing the member was then checked dimensionally, and the detailed visual inspection is also made , in 

which  all information are also carefully recorded. After the process of adjusting the dial gauge, the load was also increased 

gradually, with the loads and also the deflections recorded at each of the stages. Loads will then normally be increased again in the 

similar increments up to the failure. Cracking and failure was then observed visually and also load versus deflection curve was then 

prepared..[9] 

 

V. RESULT ANALYSIS 

5.1 Slump Test Result and its Analysis  

 

The water cement ratio was 0.35 for conclusive blend contained NCA and RCA and estimated slump was 90mm for NCA 

concrete and 85mm for RCA concrete. By this result we can say that RCA and NCA concrete have comparable functionality. 

 

 
 

Fig. 6 Slump Variation for Different Mixes 

 

5.2 Sorptivity Test Results and Analysis 

 

These results thus show that as per standard (ASTM C1585) that the rate of the water absorption of RCA concrete is slightly 

more than that of the NCA concrete. This might be a result of the high or a greater amount of the water retentions of RCA. Pace 

of water retention for both NCA and RCA concrete is discovered to be in satisfactory cutoff 0.13×10-4 m/s1/2.  
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Table 4 shows quality scope of concrete for sorptivity test. 

 

 
 

 

Table 5 show test results of sorptivity test. 

 

 
 

5.3 Rapid Chloride Permeability Based Test Results and Analysis  

 

The results demonstrated that the complete real charge went after the 28 days of the restoring through the NCA and the RCA 

example is 581 coulombs and 798 coulombs for RCA example. The maximum Current recorded is 31mA and 44mA 

individually. According to standard worth "AASHTO T277 (ASTM C1202)" it is seen that, the Chloride Permeability 

established low in determined 100 coulombs to 1000 coulombs for the concretes tested at the ages which are between the 28 

and the 56 days of the development.  

 

 
 

Fig 7 Results of the Rapid Chloride Based Permeability 
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Fig. 8 Rapid Chloride Based Permeability Test Setup 

 

5.4 Acid Attack Test Results and Analysis  

 

Test results show that with the rate increase in measurement of acid, weight reduction in both NCA and RCA example increments. 

After 4 cycle the distinction of weight reduction in NCA and RCA examples for the low measurements of acid is not as much as 

that for high dosage. 

 

Table 6. Change in Weight for Acid Dosage of 2.5% 

 

 
 

 
 

Fig. 9 Specimen at Different Cycles for 2.5% of Dosage 
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Fig. 10: The Load vs. Deflection Based Curve for NCA1 C-40 

 

 
 

Fig. 11. The Load vs. Deflection Based Curve for RCA1 C-40 

 

 
 

Fig. 12. The Load vs. Deflection Based Curve for RCA2 C-40 
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Fig. 13 Comparison of The Load vs. Deflection Based Curve for 40 mm cover beams 

 

 
 

Fig. 14. Comparison of Load vs. Deflection curve for 30 mm cover beam 

 

5.5 Salt Attack Test 

 

Sulphate attack also comprises the series of the chemical based reactions which are in between the sulphate ions and also the 

components of he hardened concrete. These test methods are required  to determine the resistance of concrete under sulphate 

exposure. Test procedures which is followed for the salt attack test included the following points : 

 

 The first requirement for the test is the cylinder which is of size 100mm x 200mm. 

 Note down the weights of all the specimen. 

 Teat the specimens in the concentration 2.5%, 5%, 10% of the ammonium sulphate ((NH4)2 SO4)  

 After that the specimens are required to be kept in the atmosphere for the period of 15-days. 

 Calculate the  percentage change in the weights. 

 

VI. CONCLUSION 

The main aim of our study is to find the physical properties of the recycled coarse aggregate and also to figure out the flexural 

properties of the reinforced concrete which is made by the natural coarse aggregate and also the recycled coarse aggregate. The 

purpose is to find out the durability which has its important application in the structural concrete. Several of the laboratory-based 

experiments were made in order to study the properties of the recycled aggregate with the influence of the 100 percent 

replacement of the natural aggregate with the recycled aggregate in the concrete. Point was to discover the toughness which has 

its application in basic concrete. Physical properties of recycled aggregate is similarly lower than that of the common aggregates, 

so because of the mortars one that remaining parts is joined yet the estimations of physical kind of properties are in passable 

range. The pace of water retention (sorptivity) of RCA concrete is more (14%) than that of NCA concrete. This might be a direct 

result of the high water based assimilations of the RCA. 
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