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ABSTRACT 

The goal of this study is to determine the best concrete mix for stiff pavements with and without 

recycled concrete aggregates in various moisture conditions. The impacts of recycled aggregate (RCA), 

crushing sand (M-Sand), and fly ash use on concrete mixes with various proportions, as well as the impact of 

these substituted proportions of materials on the characteristic compressive strength of concrete, are 

discussed in this study. Pre-screening, crushing, screening, and blending can be used to recycle construction 

debris, such as waste concrete blocks, into stone aggregate. Fly ash, cement, crushing sand (M-Sand), natural 

sand, recycled aggregate (RCA), and natural aggregate are mixed in the right quantities to stabilise the 

material, which can then be utilised as a pavement base material.Fundamental concrete qualities such as 

compressive strength, flexural strength, and workability are discussed for various recycled coarse 

aggregate/natural aggregate combinations. From the standpoint of life cycle assessment (LCA) and 

persuasive reusing of development assets, the reuse of development trash is critical. To promote the reuse of 

development waste, three key principles must be realised: (1) confirmation of wellbeing and quality, (2) 

reduction of natural effect, and (3) reduction of development's cost viability. 

 

Key Words-- Recycled Concrete Aggregate (RCA), Crushing Sand (M-Sand) and Fly Ash, compaction test, 

Natural Aggregate (NAC). Life Cycle Assessment (LCA). 
 

INTRODUCTION 
 

A few materials are required for every structure to progress, such as solid, steel, block, stone, glass, soil, 

mud, wood, and so on. Regardless, the bond solid remains the most common development material used in 

development projects. The solid must be adequate and flexible in light of changing conditions so that it can 

manage assets, protect the environment, conserve, and lead to proper energy utilisation. To achieve this, a 

strong emphasis must be placed on the use of squanders as well as things in bond and cement for new 

construction. Because totals make about 75 percent of cement, the usage of reclaimed total is very 
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encouraging.It is a normal alternative for both development and maintenance in several countries, 

particularly if overall development is lacking. 

Demolished materials are thrown on land due to modernization and are not utilised for any purpose. Such 

circumstances have an impact on land fertility. According to a Hindu web study, India generates 23.75 

million tonnes of demolition garbage each year. According to the Central Pollution Control Board (CPCB) 

of Delhi, India produces 48 million tonnes of solid waste, of which 14.5 million tonnes come from the 

building waste sector, of which only 3% is used for embankment. 

From the standpoint of environmental protection and asset viability, cement must be reused. The majority of 

reused total is currently limited to sub-bases of streets and replenishment works. Transfer stations receive a 

significant amount of solid trash. There is expected to be an increase in the amount of solid waste produced, 

a lack of transfer destinations, and increased usage of certain assets. These results in the reuse of total in new 

solid generation, which is considered to be a more economically viable use of solid waste.Be that as it may, 

data on solid utilizing reused total is as yet deficient, and it will be fitting to get progressively point by point 

data about the attributes of solid utilizing reused total.However, data on solid employing reused total is still 

lacking, and it would be beneficial to obtain more detailed information on the features of solid utilising 

reused total. Reusing is the process of repurposing previously used materials to create new products. With 

the rapid development in the foundation area, the utilisation of normal total is becoming progressively 

amazing. Reused total can be used as a substitute material to reduce the consumption of conventional total. 

Smashed, assessed inorganic particles handled from materials used in the generation and destruction of 

flotsam and jetsam are included in the re-used total.The majority of these materials come from structures, 

roadways, scaffolds, and even natural disasters such as wars and earthquakes. 

RECYCLED AGGREGATE 

When compared to natural aggregate (NA) concrete, the use of recycled aggregate (RA) increases drying 

shrinkage and creep reduces compression strength and modulus of elasticity. The negative effects of 

recycled aggregate (RA) on the quality of concrete limit its application in structural concrete. However, the 

disadvantages of employing recycled aggregate can be mitigated by adding a small amount of fly ash to the 

concrete mix, as fly ash is known to lessen concrete drying shrinkage and creep. 

 

 

 

 

 

 

NATURAL AGGREGATE                        RECYCLED AGGREGATE 

Fig 1.1 

Represents the Difference between Natural Aggregate and Recycled 

0Aggregate 
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OBJECTIVE OF REPORT 

The major goal was to recommend performance-related testing methodologies as well as Portland 

cement concrete (PCC) materials for use as aggregates in unbound pavement layers. The goal of this 

research is to confirm the technical viability of using construction waste as a material for the base asphalt 

layers of street pavements. The purpose of the investigation was to propose systems for execution-related 

testing and the selection of reused HMA and PCC materials for use as totals in unbound asphalt layers, either 

alone or in combination with other materials. 

The investigation includes evaluating existing tests on totals that were previously known to predict 

unbending unbound asphalt execution for its immateriality RCP, as well as developing new tests or changing 

current tests. The results of research centre tests and the system utilised to create base gauges for RAP and 

RCP materials for use as unbound unbending asphalt are reported in this study. The major goal is to promote 

trash reuse and recycling, as well as other kinds of valorisation, in order to contribute to the long-term 

development of building operations. 

OUTLINE OF REPORT 

The results of the investigation of recycled coarse total cement (RAC) are compared to the typical 

smashed total cement in this research. Every single destroyed structure has four wellsprings from which the 

reused total is gathered. The most extreme size of total and blend extent is kept constant for the two types of 

cement, such as M-15. 

The compressive quality of reused concrete aggregate (RAC) was tested at 1,3,7,14, and 28 days; the 

advancement of tractable and flexural quality at 1,3,7,14, and the static modulus of flexibility at 28 years old 

days were also investigated. The results of the compressive tests show that reused total cement has flexural, 

compressive, and stiff characteristics that are 85 percent to 95 percent of the original total cement. The 

toughness criteria for these reused totals concrete (RAC) are also studied, and they are found to be in 

excellent agreement with BIS data. 

 LITERATURE REVIEW 
In comparison to traditional whole unbound base/sub base development, reused materials (RAP and RCP) 

were found to be a viable solution. Shear quality, firmness, strength, sturdiness, ice weakness, and 

penetrability are all properties of repeated totals that influence their presentation as unbound base/sub base 

layers. Different qualities have a greater impact on the presentation of an unbound total layer than solidity 

and shear quality. Huge scale solid chunks and fractionated recovered black-top asphalt (FRAP) were tested 

to partially replace the coarse total, as well as research centre estimated samples containing reused solid total 

(RCA). 

Most analysts discovered that the reused total used in cement has poor functionality and compressive 

strength. Reused complete cement has a greater compressive quality, according to a single analyst. He 

ensured that recycled total has a more rakish shape and a harsher surface contrast than new total. To improve 
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compressive strength, RA should be broiler dried, which will strengthen the interfacial bond between the 

concrete adhesive and the total particles (Poon, C.S., Shui, Z.H., Lam, L., Kou, S.C., 2004). 

Various surface treatment methods, such as washing the recycled aggregate with water and dilute 

acid, were examined to improve the quality of coarse RCA. The treated and untreated coarse aggregates' 

strength qualities were studied. The results showed that recycle aggregate has lower compressive, flexural, 

and split tensile strength than natural aggregate. 

In terms of structural performance, pillars with RCA demonstrated greater mid-range avoidance and 

fewer breaking minutes under administration stress. His inquiry resulted in the following findings: (1) 

Replacing NA with RCA in cement reduces compressive quality but increases component rigidity when 

examined. (2) The crack modulus of RCA cement was substantially lower than that of standard cement. (3) 

Because of the increasingly pliable total, the modulus of flexibility is lower than expected. RCA material has 

a minor impact on extreme minute. The lingering followed mortar on this total has an impact on total 

properties.Despite the fact that RCA is of lesser quality and has an impact on solid material qualities, large-

scale testing revealed that, when viewed as a whole, this RCA may still be used to manufacture a basic 

cement. 

MATERIALS AND METHODOLOGY 

Ordinary Portland Cement (OPC) 53-grade is a high-strength cement designed to suit the needs of customers 

who want stronger concrete. The minimum 28-day compressive strength of 53-grade opc shall not be less 

than 53 MPa, according to the Bureau Of Indian Standards (BIS). Specialized operations, such as precast 

concrete and pressurised concrete, necessitate constant high strength concrete. The use of 53-grade opc has 

been demonstrated to be beneficial. Higher-grade concrete is produced with 53-grade opc at a lower cement 

content. With the use of 53-grade opc in concrete mixed design, a reduction of 8 to 10% of cement can be 

achieved for concrete M20 and above grades. 

 

 

Cement Opc 53 grade 

Plan of Research 
 

The trial outcomes of Recycled coarse Aggregate Concrete (RAC) are compared to those of normal 

pounded total cement in this research. Every obliterated structure has four wellsprings from which the reused 

total is drawn. The compressive strength of recycled concrete aggregate (RAC) was tested at the ages of 



Juni Khyat                                                                                                     ISSN: 2278-4632 

(UGC Care Group I Listed Journal)                                        Vol-12 Issue-01 No.01: 2022 

Page | 750                                                                                  Copyright @ 2022 Author 

1,3,7,14, and 28 days using a constant water-cement (o45) ratio and nominal aggregate size of 20mmas, as 

shown in table 1 and material properties in table 2. At the age of 28 days, the static modulus of elasticity is 

studied. The test findings show that reused total cement has flexural, compressive, and rigidities that are 

85% to 95% of those of new total cement. Tables 3 and 4 show the grain size distribution of 20mm and 

10mm aggregates, respectively.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1.Mix calculations for 100% natural aggregates. 

 
 

 

Table 2 MATERIAL PROPERTIES 
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Table 3. Particle size division of 20mm Aggregate 

 

Sieve No. IS 
RetainedWt. 

(kg) 

RetainedCumulativ

e 

 (kg) 

% 

retainedCumulativ

e 

 

% finer 

single size 

20mmRemarks 

25 0 0 0 100% 

20 0.28 0.28 5.60 94.40% 

16 1.87 2.15 43.0 57.0% 

12.5 1.810 3.96 79.20 20.80% 

10 0.880 4.84 96.80 3.20% 

4.75 0.140 4.98 99.60 3.20% 

Pan 0.02 5 100 0 

 

 

 

 

 

 

 

Table 4. Particle size distribution of 10mm Aggregate 

 

Sieve No. 

IS 

Retained.  Wt. 

(kg) 

Retained(kg)Cumulative 

 

% 

retainedCumulative 

 

% finer single size 

20mmRemarks, 

16 0 0 0 100 

12.50 0 0 0 100 

10 0.44 0.44 14.67 85.33 

4.75 2.18 2.62 87.30 12.67 

2.36 0.36 2.98 99.30 0.67 

Pan 0.02 3 100 0 
 

 

COMBINE PLAN 
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According to IS 10262, the mix design is done for M-35 material status with varied preparation recycled 

aggregate replacement.  

Target strength of mix=fck +1.65*S =43.25 N/mm2 

Where fck = quality comp. strength at 28 days. 

     S = model difference. (From the Table-1 of IS:10262, S=5) 

 

HAND MIXING  
 

(i)Combine the bond and fine totals on a watertight, non-permeable stage until the blend is evenly 

blendedand shaded. 

(ii) Mix in the coarse total with the bond and fine totals until the coarse total is evenly distributed throughout 

the bunch. 

(iii) Blend in the water until the solid seems to be homogeneous and of the desired consistency. 

 

Examining  

 

 

I. Clean the hills and apply oil.  

II. Fill the solid in the melds in layers around 5cm thick   

III. Using a packing pole, compact each layer with at least 35 strokes each layer (steel bar 16mm distance 

across and 60cm long, projectile pointed at lower end) 

IV. Using a trowel, level and polish the top outdoors. 

V. Gradually apply the load without shock, at a rate of 140kg/cm2/minute, until the specimen fails. 

VI. Take note of the maximum load and any unexpected characteristics in the type of failure. 

Relieving  

 

After 24 hours of standard curing at room temperature, i.e. 27o + 20, four mixes were done, four without 

replacement of binding material and the remaining four with replacement of binding material. At the ages of 

one day, seven days, fourteen days, and twenty-eight days, thest was done. When three samples were 

evaluated for each age group, the strength of each sample varied by less than 15% compared to the average 

strength of three cubes. Tables below indicate the compressive strength of mixes at various ages. 
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4. RESULTS AND DISCUSSIONS  
 

Test results for 100% Natural total 

s.no %of replacement 

with Natural 

aggregates 

Reduce 

strength 

for 3-days 

Reduce 

strength for 

7-days 

Reduce 

strength for 

14-days 

Reduce 

strength for 

28-days 
1      100%  17.38 25.82 29.6 32.26 
2      100% 17.06 23.15 26.4 31.24 
3      100% 17.24 25.07 28.08 31.02 

 

 

Test results for 100% Recycled total 

 

S.no 

% of replacement 

with Recycled  

aggregate 

Reduce 

strength for 

3-days 

Reduce 

strength for 

7-days 

Reduce 

strength for 

14-days 

Reduce 

strength for 

28-days 

1 100% 17.38 25.82 29.6 32.26 

2 100% 17.06 23.15 26.4 31.24 

3 100% 17.24 25.07 28.08 31.02 
 

 

 
 

CONCLUSION 
 

This study backs up the claim that utilising a mix design that includes quality coarse recycled 

aggregates (RCA) of a certain size results in concrete that performs similarly to or better than virgin 

aggregate-containing concrete. The compressive strength ratings do not differ significantly. (100% virgin, 75 

percent RCA, and 100 percent RCA) The compressive strength of RCA declined as the percentage of 

recycled aggregate was replaced. The unconfined compressive strength of the mixture increased with the 

addition of cement at various ages. The unconfined compressive strength of the mixture improved with the 

replacement of recycled aggregate when the cement dosage was held constant; the unconfined compressive 

strength was highest when 20 percent recycled aggregate was incorporated.When recycled aggregate was 

entirely utilised, the unconfined compressive strength fell (100 percent recycled agg). Unconfined 

compressive strength and recycled aggregate replacement had a strong linear relationship. 
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