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ABSTRACT 

Recycle Aggregate Concrete (RCA) is the concrete product produced with recycled aggregate to replace 

part or whole of natural aggregate. The purpose of this study is to find the properties of RCA and compare the same 

with the concrete produced with natural aggregates. 

Recycle Concrete Aggregate has also been described as “the most revolutionary development in concrete 

construction for several decades”. It has proved to be beneficial from the point of economic, environmental benefits 

and Preservation of non-renewable recourses 

This thesis presents a study conducted on mechanical and durability properties of recycled aggregates 

concrete. The investigation covered concrete mixes at water cementations material with ratio of 0.4. Ordinary 

Portland cement of 43-grade was used in this study. The percentage of recycled aggregates that partially replaced 

natural aggregates by weight were 0%, 10%, 20%, 30%, 40% and 50%. Concrete cubes and cylinders were casted 

and tested in laboratories. The optimum proportion of replacement was found by conducting tests on mechanical 

properties like Compressive strength test and Split tensile strength test. 

To assess the corrosion and durability characteristics of recycled concrete aggregates Acid and alkalinity 

resistance test, Ultrasonic Pulse Velocity (UPV) test, Initial surface absorption test and Capillary suction test were 

performed. 

The results show that the optimum replacement of recycled aggregates with natural aggregates was 30%. 

Up to 30% replacement, it is possible to gain the same strength as conventional concrete. Beyond 30% replacement 

the strength results following decreasing trend. Moreover, initial surface absorption increases with increase in 

replacement levels and the same is true for sorptivity. It was also found that the recycled aggregates concrete 

performs well in terms of UPV. 

 

1. INTRODUCTION 

1.1 GENERAL  

Now-a-days concrete industry is consuming lot of 

natural resources. This causes lot of damage to 

environment and mother earth. So, the less cement 

and natural aggregates that are used in concrete 

production, the lower the impact on environment. 

The increase in cost of landfill, scarcity of natural 

resources for aggregate, encourages the use of 

construction waste as a source of aggregate. 

A sustainable construction has become a 

great concern over construction practice at the 

expense of the future of our planet. This is due to the 

fact that the construction industry is a massive 

consumer of natural resources and a huge waste 

producer as well. High value of raw material  

 

consumption in the construction industry 

becomes one of the main factors that cause 

environmental damage and pollution to our mother 

earth and the depletion of natural and mineral 

resources. 

Every year, more than 165 million tons of 

natural aggregates are used in different civil and 

industrial constructions. Meanwhile, approximately 

109 million tons of construction and demolition 

residues are generated in the UK; around 60 million 

tons of this are derived from concrete. The resources 

such as coarse aggregates, sands and cements will be 

at a disadvantaged position, as these resources are not 

able to cope with the high demand in the construction 

industry. Therefore, utilizing the recycled aggregate 
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may be one of the significant efforts in achieving a 

sustainable construction. 

As Recycled Aggregate (RA) begin to be 

acknowledged and accepted as a viable alternative to 

Natural Aggregates (NA), it is important to 

understand how Recycled Concrete Aggregate (RAC) 

performs compared with conventional concrete. A 

correct mix design and the introduction of differently 

shaped aggregates and different super plasticizers can 

influence structural concrete‟s performance and 

provide it with strengths similar to the corresponding 

natural aggregates concrete (NAC), or even a 

possible enhancement, making it a feasible solution 

for the construction industry. 

 

Fig-1:Production process of recycled aggregates. 

The major difference between natural 

aggregate and recycled coarse aggregate (RCA) is the 

adhered mortar at the surface of the RCA. It is a 

porous material, exhibits lower bulk density and 

saturated surface dry density, 1290–1470 kg/m3 and 

2310–2620 kg/m3 respectively. The bulk density of 

the RCA is comparable to that of the lightweight 

aggregate. The higher porosity of the RCA is due to 

the higher content of adhered mortar responsible for 

its low resistance towards mechanical and chemical 

actions. Due to the presence of micro-cracks and 

residual cement paste bonded to the outer layer of 

recycled concrete debris, the increased porosity of 

aggregates generally results in a considerably higher 

water absorption which affects the „„free‟‟ water – 

i.e., the water available for the chemical reactions 

and, consequently, the actual water– cement ratio. 

Therefore, this higher porosity plays a key role on the 

concrete performances in both fresh and hardened 

states. Moreover, the mechanical properties of 

hardened RCA are affected by the weakness due to 

the higher porosity of recycled aggregates. 

Generally, it is important that coarse 

aggregates have good strength, durability and 

weather resistance, that its surface be free from 

impurities such as loam, silt and organic matter, 

durable particle free from absorbed chemicals in 

permissible amount that will not affect hydration of 

cement and water, and bond of cement paste. 

Aggregates could be classified by their weight, rock 

type and their shape. The first and most important 

issue in choice of aggregate for concrete works is 

availability. Often the field engineers have to produce 

concrete from the aggregate generally available and 

close to the construction sites. 

2. LITERATURE REVIEW 

Literature review aims at collecting the 

important or useful data regarding the study from 

the previously published papers or journals. 

Brito et al (2013) carried out the study on 

the mechanical properties of recycled concrete 

aggregates (RCA) and the influence of super 

plasticizers on RCA. The relative influence on the 

mechanical properties such as compressive 

strength, split tensile strength, and abrasion test of 

various incorporation rates of coarse 

aggregates(i.e., 25%, 50%, 100%) recycled from 

concrete waste, considering simultaneously the use 

of two types of super plasticizers(of average and 

high water reducing capacity). It was found to be 

that the increasing the RA in the mix reduce the 

concrete splitting tensile strength, but this can be 

overcome by introducing super plasticizers. It was 

found to be the super plasticizers has the capacity to 

slightly increase the tensile strength and the 

compressive strength and has the capacity to reduce 

the water in the mix. 

Bhutta et al (2013) investigated the 
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properties of porous concrete from waste crushed 

concrete (recycled aggregate). Porous concrete with 

acceptable permeability and strength using recycled 

aggregate from waste crushed concrete was 

developed. Tests carried out on porous concrete are 

void ratio, coefficient of permeability, compressive 

and flexural strengths. The effect of recycled 

aggregate on total void ratio, strength and 

permeability was mentioned. The total void ratio of 

porous concrete incorporating recycled aggregate was 

larger than that of porous concrete with normal 

aggregate. The addition of polymer modification 

resulted in a slight decrease in total void ratio 

regardless of type of aggregate. The compressive 

strengths of porous concretes using normal and 

recycled aggregates were significantly improved by 

57% and 79% respectively, due to polymer 

modification. The use of recycled aggregate along 

with optimum content of polymer could produce 

acceptable porous concrete with both enough 

drainage and strength properties. 

Kou et al (2012) carried out the feasibility 

study of using recycled fresh concrete waste (FCW) 

as coarse aggregates. The workability, compressive 

strength, split tensile strength, static modulus of 

elasticity, chloride ion penetration, and drying 

shrinkage of new concrete were determined. The 

compressive strength decreases with increase in FCW 

aggregate content. But the specified 28-day strength 

(32-44 MPA) could still be achieved with a 

replacement contents of < 30% wt. It was found that 

slump value increased with increase in FCW content. 

The water absorption capacity of concrete was 

increasing with increase in FCW content. Decrease in 

tensile splitting strength for the mix at all the curing 

ages was observed to be with 15% FCW. Elastic 

modulus and resistance to chloride ion penetration 

was decreases with increase in FCW. The utilization 

of FCW reduces the density, and increases the water 

absorption of the hardened concrete. It was observed 

that with no more than 30% replacement of granite 

by FCW and with a w/c of 0.35, it is still possible to 

produce concrete with a target 28-day compressive 

strength of 40 MPa. 

Kwan et al (2012) carried out study on the 

durability properties of RCA by replacing natural 

aggregates (0% 15% 30% 60% 80%) with recycled 

ones. Lower the w/c ratio enables the RCA to achieve 

higher strength. Strain gauge was used to determine 

shrinkage and expansion with a precision of 

0.001mm. The results indicate a decreasing trend in 

compressive strength with increase in RCA, but up to 

30% replacement would be optimum level. It was 

found to be the 24hr's curing after casting, could 

prevent the shrinkage to a minimum level. The 

highest intrinsic permeability was observed to be at 

80% RCA specimens at 7 days. The RCA is good in 

terms of UPV value and it generally achieves more 

than 4.0km/s at 56 days. It was observed to be that 

about 10% extra water is added to the mix to achieve 

the same slump. 

Isabel et al (2012) performed a study on the 

plain concrete made with mixed recycled coarse 

aggregates. Recycled aggregates used were furnished 

by RECINOR (Ferrol, Spain) recycling plant. The 

amount of water used was the amount needed to 

attain a w/c of 0.6 + any extra required to soak 

aggregates. It was observed that the poisons ratio 

depended neither on mix nor on the replacement 

ratio, higher replacement rate led to lower 

penetration, failure strain was observed to be rise 

with the replacement ratio. The density found to be 

declines linearly with rising replacement rates by 

around 7% in concrete with 100% replacement. The 

decline in compressive strength also found to be 

observed linear with rising replacement rates, ranges 

from 20% to 30% in concrete containing 100% 

recycled aggregate. It was found to be the Failure 

strain rises with replacement rates, 2.1% for natural 

aggregates, 2.3% for 50% replacement and 2.5% for 

100% recycled coarse aggregates. 

Seddik et al (2012) carried out study on the 

use of recycled concrete aggregate in Fly ash 

concrete. Engineering properties and durability 

performance was examined on both types (Portland 

cement and fly ash) for 0% 30% 50% 100% 

replacement of NA with recycled aggregates, 30% 

replacement of fly ash with cement. Engineering 

properties (compressive strength, flexural strength, 

elastic modulus and drying shrinkage) as well as 

durability properties (sulphate attack, carbonation, 

and chloride ions) were observed. Both carbonation 

depth and coefficient of carbonation were increases 

with increase in RCA content. The higher the 

compressive strength of concrete, the lower the 

carbonation coefficient was noted. Use of FA in RCA 
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improves resistance to chloride ingress and resistance 

of CA has no negative effect on properties of plain 

concrete (pc) and pc/30% FA concrete. Reduction in 

resistance to carbonation and sulphate attack was 

observed with increase in RCA proportions beyond 

30%, it was observed to be that 30% was taken as 

optimum level. 

Jaturapitakkul et al (2012) carried out a 

study on the effect of ground bagasse ash (GBA) on 

mechanical and durability properties of recycled 

aggregate concrete. Disposal landfill waste from 

sugar mill industries (baggage ash) is utilized as 

pozzolanic material and the same was used to replace 

cement at 20%, 35%, and 50% by weight of binder. 

Compressive strength, modulus of elasticity, water 

permeability, and chloride ion penetration depth of 

the concretes were determined. The modulus of 

elasticity of RCA with and without GBA was found 

to be lower than that of conventional concrete by 

approximately 19%. GBA was used effectively to 

reduce the water permeability, and significant 

decrease in chloride penetration depths was observed. 

The mechanical properties and durability properties 

of RCA were noted to be efficiently improved by 

using 20% of GBA in the concrete mixtures. 

Kou et al (2011) carried out the study on 

Comparisons of natural and recycled aggregate 

concretes prepared with the addition of different 

mineral admixtures, by performing chloride ion 

penetration test at curing period kept up to 90 days. 

Portland Cement ASTM Type, Metakaolin (MK) 

named metastar 450, condensed silica-fume (SF) 

named Force 10,000D micro silica, ASTM Class-F 

Fly ash and W/B ratio 0.50 was used. It was 

concluded that SF and MK can improve mechanical 

and durability properties of recycled aggregate 

concrete. The use of FA and GGBS was found to be 

significantly improved the durability performance of 

the recycled aggregate concrete. It was found that 

contributions of the mineral admixtures to 

performance improvement of the recycled aggregate 

concrete are higher than that to the natural aggregate 

concrete. 

Asamoah and Afrifa (2010) carried out 

study on concrete properties using phyllite as coarse 

aggregates. A total of 400 numbers of 100×100×100 

mm concrete cubes, 200 each of granite and phyllite 

were found to be cast and cured for 

3,7,14,28,56,90,180 and 360 days. Phyllite 

aggregates was flakier and elongated nature 

compared to that of granite aggregates and phyllite 

aggregate has good absorbance to shock. It was found 

that the physical and mechanical properties of 

phyllite aggregates satisfied the minimum 

requirements for aggregate suitable for concrete. 

Phyllite aggregate concrete become less workable 

when the fines on course aggregate are not properly 

removed and the rate of strength development in 

phyllite concrete (PC) was lower than granite 

concrete (GC). The compressive and bending 

strengths of PC were found to be generally 15-20% 

lower than those of corresponding GC mix ratios for 

all ages. 

Grdic et al (2010) carried out study on the 

properties of self-compacting concrete prepared with 

coarse recycled concrete aggregate. The potential for 

usage of coarse recycled aggregate obtained from 

crushed concrete for making of self-compacting 

concrete was researched additionally emphasizing its 

ecological value. On the other hand the issue of the 

waste disposal sites created by the demolition of old 

structures is solved. Three types of concrete mixtures 

were made, where the percentage of substitution of 

coarse aggregate by the recycled aggregated was 

observed to be 0%, 50% and 100%. Usage of 50–

100% of coarse recycled aggregate increase the water 

absorption by 0.15–0.37% , decreases the tensile 

strength by bending to 2.49–13.95% and decrease in 

compressive strength by 3.88% - 8.55%. It was found 

to be the difference is very less to use recycled coarse 

aggregates for making self-compacting concrete. 

Evangelista et al (2010) investigated the 

durability performance of concrete made with fine 

recycled concrete aggregates. It was observed that the 

parameters of mix proportions, such as Ordinary 

Portland Cement, fine recycled aggregates by 

crushing the waste concrete by impact crusher, 

natural coarse aggregates and W/C ratio 0.52 were 

used. The tests performed were water absorption by 

immersion, water absorption through capillarity and 

carbonation depth. It was found to be the addition of 

water absorption by both the above two methods was 

enormously increasing, when the percentage of fine 

recycled aggregates was increased. Carbonation 

resistance also found to be decreases by increasing 

the percentage of fine RCA. The feasible percentage 
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replacement of fine aggregates by fine RCA was 

found to be 30%. 

Cabral et al (2010) carried out the study on 

mechanical properties modeling of recycled 

aggregate concrete by varying water/cement ratio and 

substitution percent of natural aggregates by recycled 

aggregates. The experimental program used samples 

of main Brazilian C&D waste sources, which are 

concrete, mortar and red ceramic bricks as well as 

tiles. Results of concrete compressive strength and 

elastic modulus were found to be statistically 

analyzed and modeled. It was found that for both 

concrete properties, recycled coarse aggregate were 

more influential than recycled fine aggregate. The 

use of fine recycled red ceramic increased concrete 

strength. Coarse recycled red ceramic aggregate and 

fine recycled concrete aggregate were observed to be 

exercised the largest and the smallest influence, 

respectively, in concrete properties. 

Juan et al (2009) investigated the influence 

of attached mortar content on the properties of 

recycled concrete aggregate. The experimental 

relationships between the attached mortar content and 

other recycled aggregate properties, covering a wide 

range of different aggregates qualities was examined. 

It was found to be concluded that only recycled 

aggregates with mortar content under 44% could be 

used of structural concrete. It was also found that 

after this criterion, aggregates with bulk specific 

density higher than 2160 kg/m3, water absorption 

lower than 8% and Los Angeles abrasion loss under 

40% was observed 

3. MATERIAL AND METHODOLOGY 

3.1 Ordinary Portland Cement 

Cement used in the experimental work is Ordinary 

Portland Cement (OPC) of 53grade (ZUARI brand) 

conforming to IS: 12269-1987. 

3.2 Coarse aggregate 

The coarse aggregate is obtained from a 

local quarry. The coarse aggregate with size less than 

20mm and greater than 12.5 mm having a specific 

gravity 2.76 and fineness modulus of 7.36 is used in 

the present study. The rodded and loose bulk density 

values obtained are 1605 kg/m3 and 1477 kg/m3 

respectively and the water absorption is 0.41%. 

3.3 Silica Fume 

The terms of micro silica, condensed silica 

fume, and silica fume are often used to describe by-

products extracted from the exhaust gases of 

ferrosilicon, silicon. And other metal alloy smelting 

furnaces. However, the terms of silica fume and 

micro silica are used for those condensed silica fumes 

that are of high quality for using in the cement and 

concrete industry. In the European standard, the term 

of silica fume has been used. 

Silica fume was first discovered in Norway 

in 1947 when the environmental controls started the 

filtering of the exhaust gases from furnaces. The 

main portion of these fumes was a finely composed 

of a high per cent of silicon dioxide. As the 

pozzolanic reactivity for silicon dioxide was well 

known, many studies have been done on it. 

There are over 3000 publications that have been 

published about silica fume and silica fume concrete. 

Conforming to AASHTO M 307 ASTM C 1240, 

silica fume can be utilized as material for 

supplementary cementations to increase the strength 

and durability. According to the Florida Department 

of Transportation (2004), the quantity of cementation 

materials. Silica fume consists of the fine particles 

with specific surface about six times of cement 

because its particles are very finer than cement 

particles. Hence, it has been found that when silica 

fume mixes with concrete the minute pore spaces 

decreases. Silica fume is pozzolanic, because it is 

reactive, like volcanic ash. Its effects are related to 

the strength, modulus, ductility, sound absorption, 

vibration damping capacity, abrasion resistance, air 

void content, bonding strength with reinforcing steel, 

shrinkage, permeability, chemical attack resistance, 

alkali-silica reactivity reduction, creep rate, corrosion 

resistance of embedded steel reinforcement, freeze-

thaw durability, coefficient of thermal expansion 

(CTE), specific heat, defect dynamics, thermal 

conductivity, dielectric constant, and degree of fibre 

dispersion in mixes containing short microfibers. 

Also, addition of Silica fume decreases the 

workability of the mix. Silica fume can solve 

problems, because of its very loose bulk density and 

fine particles. However, it causes other problem such 

as stickiness, bridging in storage silos, and clogging 

of the pneumatic transport equipment. Silica fume 

used to increase strength and durability of concrete, 
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but generally requires the use of super plasticizers for 

workability. 

The use of silica fume will make concrete 

with the following properties: 

• Low heat of hydration,  

• Retarded alkali-aggregate reaction,  

• Reduced freeze-thaw damage and water erosion, 

• High strength,  

• Increased sulphate resistance, 

• Reduced permeability.  

Silica fume is also known for creating problems in 

handling and cracking related to its small particle 

sizes and increased water requirement. 

 

Fig-1: Silica Flume 

3.4 Admixture 

Water-reducing and set-retarding admixtures 

are permitted in order to increase the workability of 

the concrete and to extend the time of discharge from 

60 to 90 minutes. These admixtures are permitted and 

often required for superstructure concrete. Chemical 

admixtures and mineral admixtures as defined by 

ASTM C 494 are as follows: 

 Super plasticizer CONPLAST SP 430 is a 

chloride free workability retention admixture based 

on selected organic polymers. Designed to provide 

workability retention where rapid workability loss is 

caused by high ambient temperatures or to 

compensate for delays in transportation. It is 

particularly suited to concrete mixes containing 

micro silica. 

Silica fume was used as a mineral 

admixture. It acts as a filler material, and gives the 

early strength to the concrete. 

3.5 METHODOLOGY 

The Mix Design is done according to (BIS Method)  

Grade Designation  : M40 

Type of Cement   : OPC 53 grade 

confirming to IS 8112 

Maximum nominal size of aggregate: 20mm 

Minimum cement content : 300 kg/m3 

Maximum water cement ratio :  0.45 

Workability  : 100 mm slump 

Exposure condition  : Mild 

Method of concrete placing: Manual placement 

Degree of supervision  : Good 

Type of aggregate  : Crushed angular  

Maximum cement (OPC) content: 450 kg/m3 

Test data for materials: 

Cement used: OPC 53 grade confirming to IS 8112 

Specific gravity of cement : 3.15 

Specific gravity of coarse aggregate : 2.74 

 Fine aggregate    :  2.74 

Water absorption: Course aggregate : 0.5% 

Fine aggregate     : 1 %. 

Free surface moisture: Coarse aggregate   - NIL Fine 

aggregate       -   NIL 

Table 1. Details of Mix Proportions 

 

 

3.6 CASTING, CURING AND TESTING 

The study is conducted to analyse the 

properties of concrete when the base materials i.e., 
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when cement is replaced with gypsum and fine 

aggregate is replaced by stone dust, respectively. The 

cement is replaced at 0%, 10%, 20% and 30% by 

gypsum and fine aggregate is replaced at 20%, 30% 

and 40% by stone dust. 

As the aggregate of size less than 20mm and 

greater than 12.5mm is used, cube moulds of size 

150mmx150mmx150mm are used for compressive 

strength test and ultrasonic pulse velocity test. 

Cylindrical moulds of size 150mm diameter and 

300mm height are used for casting specimens for 

compressive strength test of cylinders, split tensile test 

and modulus of elasticity test. Moulds are removed 

after 24 hours of casting and cured in water up to the 

date of testing. The cubes and cylinders are analysed 

after their curing periods. The each test result is the 

average test results of three specimens. The results of 

the replacements proportions of concrete are compared 

with that of the controlled concrete. 

4. RESULTS AND DISCUSSION 

4.1 Compressive Strength 

Compressive strength test is the most common test 

conducted on hardened concrete as it is easy to 

perform and also most of the desirable characteristic 

properties of concrete are qualitatively related to its 

compressive strength. The tests are performed in a 

compression testing machine using cube and 

cylindrical samples. The compressive strength of 

concrete cubes are tested at 7, 14, 28, 56 and 90 days 

of curing period and compressive strength of concrete 

cylinders are tested at 28 days of curing period. The 

mean compressive strength is calculated and tabulated 

in Table 2. 

Table 2.Compressive Strength of Concrete Cubes 

 

 

Fig-3 Compressive strength of cube specimens for different 

concrete mixes 

From the above test results and the graphical 

variation as shown in Fig 3, it was observed that the 

compressive strength results of the M2, M3 and M4 

are comparable with the mix M1. This shows that the 

compressive strength of recycled aggregate concrete 

with up to 30% replacement of natural aggregates 

with recycled aggregates gives the same values as 

compared to the normal aggregates concrete or 

conventional concrete. The percentage loss in 

strength from 0%RA mix to 30%RA mix was 5.30% 

after 90 days, and at 28 days the loss of strength from 

M1 to M4 is 1.15%. After 30% replacement i.e., 40% 

and 50% replacement of NA with RA shows the 

irregular behaviour in compressive strength values at 

both 28 days and 90 days. At early age of curing i.e. 

28 days, the difference in compressive strength of 

M1, M2, M3 and M4 is very less, whereas at 90 days 

the difference in compressive strength of M1, M2, 

M3 and M4 is large. So it was observed that the 

optimum percentage of replacement of NA with RA 

is 30%. Beyond 30% replacement the results showing 

decreasing trend in terms of compressive strength at 

all curing ages. 

4.2 Split Tensile Strength: 

Split tensile test is done by placing the 

cylindrical specimen horizontally between the 

loading surfaces of a compression testing machine 

and the load is applied till the cylinder failed along 

the vertical diameter. Split tensile strength of 

concrete mixes is determined at the age of 28 days. 
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The mean tensile strength is calculated and tabulated 

in Table 3. 

Split tensile strength = LOAD / AREA = 2P / LDπ 

Table 3: Split Tensile Strength of Concrete 

 

From the above test results and the 

graphical variation as shown in Table 3 and Fig 4, 

it was observed that the split tensile strength 

results of the M2, M3 and M4 are comparable 

with the mix M1. This shows that the split tensile 

strength results of recycled aggregate concrete 

with 30% replacement of natural aggregates with 

recycled aggregates gives the same values as 

compared to the normal aggregates concrete or 

conventional concrete. After 30% replacement i.e., 

40% and 50% replacement of NA with RA shows 

the irregular behaviour in split tensile strength 

values. The percentage loss in strength from 

0%RA mix to 30%RA mix was 5.01% after 90 

days, and at 28 days the loss of strength from M1 

to M4 is 0.7%. So the optimum percentage of 

replacement of NA with RA is 30%. 

 

Fig-4 Split Tensile strength of cube specimens for different 

concrete mixes 

Beyond 30% replacement the results 

showing decreasing trend in terms of split tensile 

strength. The highest value of split tensile strength 

was observed for mix with 0% recycled aggregates at 

both initial stage and later stages of curing. The 

lowest value of split tensile strength was observed for 

mix with 50% recycled aggregates at both initial 

stage and later stage of curing. The decrease in the 

split tensile value of recycled aggregate concrete 

from one mix to other is high in the initial stages i.e. 

7, 14, 28 days, whereas the decrease in split tensile 

value at 56, 90 days is uniform this can be clearly 

shown in the diagram. So, recycled aggregate 

concrete performed better with less than 30% 

replacement in the initial stages. 

 

CONCLUSION 

In this study, the mechanical and durability properties 

of concrete prepared with recycled aggregates were 

investigated. Based on the results of this 

experimental study, the following conclusions can be 

drawn Addition of fly ash to cement enhances the 

initial setting time whereas reduces the final setting 

time. 

• The higher water absorption capacity of recycled 

aggregates has great influence on the water 

added to the mix, which can affect concrete‟s 

workability. 

• It is possible to gain the same compression and 

split tensile strength as conventional concrete up 

to 30% replacement of natural aggregate with 

recycled ones. But from the overall study, both 

the compression and split tensile strength values 

are decreasing with the increase in replacement 

levels of recycled aggregates  

• The increase of recycled aggregates content 

beyond 30% has negative effect on compressive 

strength of recycled aggregates concrete. The 

reduction in compressive strength after 28 days 

is about 10% when 50% recycled aggregates are 

used. 

• Split Tensile results also show down trend like 

compressive strength beyond 30% replacement 

of recycled aggregates. 
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• The pores filling capacity of silica fume 

enhances the both mechanical and durability 

properties of recycled aggregates concrete. The 

uses of silica fume as a partial replacement of 

cement decrease the water absorption of recycled 

aggregate concrete. 

• Ultrasonic pulse velocity (UPV) values are 

decreasing with the increasing in the recycled 

content in the mix. But the overall performance 

of RCA on UPV test is good, and it generally 

achieves an average of 4.5km/s. 
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