
 

 

Patil Uday Shankar1* Dr. Ramana Reddy Y.2 Dr. Indrajeet Yadav3 

w
w

w
.i
g

n
it

e
d

.i
n

 

169 

 

 Journal of Advances and Scholarly Researches in Allied Education 
Vol. 18, Issue No. 4, July-2021, ISSN 2230-7540 

 

A Review Study on the Aggregate Properties of 
Demolished Concrete 

 

Patil Uday Shankar1* Dr. Ramana Reddy Y.2 Dr. Indrajeet Yadav3 

1
 Research Scholar, University of Technology, Jaipur 

2
 Professor, Department of Civil Engineering, University of Technology, Jaipur 

3
 Professor, SMSMP Institute of Technology and Research, Akluj 

Abstract – The need for demolition, repairs and renewal of concrete and masonry structures is rising all 
over the world, more so in the developing countries. It is highly desirable that the waste materials of 
concrete and bricks generated after the demolition of old structures are reutilized in an effective manner 
to reduce the environmental damages caused by excessive reckless quarrying for earth materials and 
stones. Also, this will reduce pressure on finding new dumping ground for these wastes, thus further 
saving the natural environment and ecosystem. 

The present investigation is focused on use of demolished concrete in order to reduce construction cost 
and resolve housing problems faced by the low-income communities of the world. The crushed 
demolished concrete is segregated by sieving to obtain required sizes of aggregate. Several tests were 
conducted to determine the aggregate properties before recycling it into new concrete. This 
investigation shows that the demolished concrete that are obtained from site make good quality 
concrete. 
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INTRODUCTION 

Building material and the most important civil 
engineering component is concrete. There would be 
little other reason in the future to use concrete as a 
construction material. Beside the strength of the 
concrete, the durability, functionality, and a fair life of 
the concrete are all very important. For example, 
concrete should not only have a high force but also 
minimum shrinking and creeping characteristics on 
pre-stressed bridges of concrete. Concrete should 
offer complete fatigue for the ground and equipment 
center, ashore, bridges and structure, roads and 
airports. The concrete has a good thermal fracture 
resistance for high temperature-prone radioactive 
containers. In the development and function of (HPC) 
high-performance concrete, a focused approach was 
adopted to optimize the material's potential to increase 
its service life by about 100 years and its usage for 40 
to50 years and to provide adequate performance in 
uncommon harsh conditions. Motivating sustainable 
development requires the careful use of natural capital 
and the best recycling through research and upgrading 
of structures. The use of reuse aggregates in concrete 
manufacturing is one such possibility. 

The necessity to search for additional aggregate 
sources leads to increased demand and a decline in 
the supply of concrete aggregates. Constant 
assessment is made of the ecological nature of 
building items. The use of readily available cement 
as a source aggregate for new concrete saves 
ecosystem money and reduces waste demands. The 
concept of sustainable building efficiency covers the 
responsible use of natural resources and optimum 
recovery of building waste via research and 
development. The use of recycled aggregates in 
concrete building is one such possible reason. 

FINE AGGREGATE 

Scarcity of Natural Aggregate 

Concrete is typically grown on alluvial rivers with 
gravel and sand. The goods are widely and relatively 
cost-effective and thus often used for production. 
They also produce excellent concrete because to 
their physical characteristics such as shape, 
gradation, etc. Naturally over millions of years, these 
deposits have developed. The deposits were 
misused. There's little sand. Excessive sand removal 
leads to contamination of water and environmental 
problems. Some state governments prohibit mining 
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for the following purposes: I Excessive dredging of 
sand in the river bed is harmful for the ecosystem. (ii) 
the level of groundwater is influenced by the huge 
riverbank holes. (iii) Excess sand increases the 
deterioration of the adjacent areas. It is frequently 
demonstrated that the foundation of the bridges was 
exposed to the presence and protection of the bridges, 
due to the incorrect lifting of sand over the 
substructure. 

Need for Recycled Concrete Aggregate (RCA) 

In some areas, sand removal from river bottoms was 
banned by the authorities. The characteristics of sand 
and minerals that may be used must then meet the 
required criteria. 

Dams are currently constructed in any river. These 
characteristics erode quite fast today. No nice sand 
ready. No excellent sand. Shipping expenses are 
greater when excellent sand has to be transported 
over a long distance. Mica, coal, fossils and other 
chemical contaminants are found also in the sand of 
the river. More than every proportion of the 
contaminants in the sand makes concrete jobs 
meaningless. Sanding materials such as bones, eggs, 
etc. decrease the stupendousness of the concrete. 
The sludge of the river sand reduces the strength of 
concrete and maintains moisture and slows down the 
concrete curing time. 

Therefore, an alternative sand replacement material is 
urgently required. One of these solutions is the 
recycled concrete aggregate. The "recycled concrete 
aggregate" (RCA) is a common misunderstanding 
about rock quarry screening. RCA is a fine 
replacement aggregate that may be utilized in the 
manufacturing of concrete. However, RCA says in this 
study that destroyed concrete is utilized and broken to 
provide new sand for use in structural cement such in 
bridges, floors, etc. 

Recycled Concrete Aggregates 

Reconstructive aggregates are already being utilized 
more and more in production. In the next years, the 
RCA will be increasingly prevalent. Different materials 
for the processing of leftover concrete may be utilized. 
Projects of demolition are popular. Often concrete 
structures such as buildings, bridges, highways and 
roads have been smashed to reuse or destroy 
property after time throughout their usage. Further 
environmental accidents such as avalanches, floods 
and tornados also resulted from any sources of 
dispersion. These are the two reasons why surplus 
materials may be handled in some way. A second 
study shows that only 10 percentiles of demolition and 
construction debris produced yearly by the United 
Kingdom are processed into aggregate for mainly 
carry-overs. The use of the RCA in concrete structures 
is another potential outlet for the chemical. Various 
studies were conducted on valued and hardened 
cement soil to evaluate the impacts of RCA. However, 
RCA concrete is insufficiently accessible for durability 

or long-term display. There is a tendency to decrease 
general concern that the use of RCA for actual 
activities may be endangered. RCA utilizes the 
demolition product for civil construction of concrete 
and fired clay brick. Reuse of trash is also dissipated 
and the distance between smashes granite new 
aggregates is minimized. The yearly demolition rate in 
major cities presently rises from 1 to 2 percent while 
the number of waste construction materials generated 
in India has not been measured adequately. 

Now traction is collected from the recovered concrete 
aggregate. In the next several years, the RCA will be 
increasingly prominent. Different sources of leftover 
concrete may be utilized for manufacturing. The most 
popular demolition projects. Limited concrete 
structures, such as buildings, bridges, walkways and 
roads, may be degraded to substitute or change the 
landscape for a certain length of time. Such waste 
streams frequently comprise natural phenomena like 
floods, avalanches and tornadoes. These two 
contribute in any way to dealing with huge quantities 
of trash. 

A recent study showed that demolition and 
construction waste had been aggregated for road 
refills for the majority of the two million tons collected 
yearly by the United Kingdom. The use of RCA in 
concrete buildings is another potential outlet for this 
chemical. Several investigations on the effects of 
RCA on fresh and hardened concrete products have 
been undertaken. However, RCA concrete is of very 
little durability or long-term effectiveness. Apart from 
the widespread worry that the use of RCA might 
endanger practical efficiency, its wider usage has 
also decreased. 

RCA utilizes concrete and burned brick masonry as 
the aggregate component of removal. Reuse of 
demolition debris recycling and assistance for 
reducing the gap between demand and supply of 
crushed fresh granites. While the amount of material 
produced in India has not been properly measured, 
in large cities the present yearly demolition rate is 
estimated at 1% to 2%. 

This is mainly explained by: 

• demolition of structures that have become 
obsolete, whether due to vital functions or a 
structural deterioration. 

• Building destruction to enhance economic 
performance (through new construction) 

• Waste construction materials produced by 
natural disasters such as storms, cyclones, 
flood and conflict – damage inflicted. 

The bulk of wastes generated by demolition methods 
are dispersed via disposal as landfill or for land 
recovery. But the location of residual materials, 
flexibility and land breadth are limited with demand 
for land increasing day by day. Furthermore, freight 
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expenses are a major problem for disposal. Reusing 
demolition debris thus appears to be an effective 
alternative, but concrete for new buildings as a whole 
will be the most appropriate and widely used. A variety 
of European countries (in particular Germany, England 
and the Netherlands) and Japan have been trying 
since World War II to study and utilize demolition 
materials in the construction of civil engineering works. 

Recycling concrete is a very simple process. This 
means that the existing concrete of a certain scale and 
consistency content is broken, removed and broken 
up. The quality of concrete recycled concrete 
aggregates is highly dependent on the quality of the 
recycled contents. Steel removal may be an issue. 
Steel refurbishment and other embedded items should 
be removed in order to prevent contamination of other 
components. 

In the current facility, recycled concrete compounds of 
various sizes were manufactured, including 20 mm to 
10 mm, 10 mm5 mm and <5 mm primary or secondary 
crusher and screens. The percentage of concrete that 
is crushed below 5 mm is separated separately and 
stitched by I.S. The piece is 4.75 mm long. I.S. Sieves 
were used as a recycled cement aggregate to 
complement natural sands. 

The use of RCA in Ontario is becoming more 
widespread as more information of outcomes is made 
available and fewer natural aggregates are becoming 
more often used politically. Organizations like as 
Aggregate Recycling Ontario, who promote the use of 
RCA, have begun some municipal process 
modifications throughout Ontario. Bill 56 has just been 
introduced by the Legislative Assembly of Ontario. The 
proposal aims at prohibiting the use of virgin materials 
to limit programs in the public sector. In the past, 
offers that propose the use of recycled material must 
be rejected on that basis. The proposal was drawn up 
in the first and second reading houses and sent to the 
Standing Financial and Economic Affairs Committee; 
(Legislative Assembly of Ontario, 2013). 

RCA is considered to be the most prevalent technique 
in Ontario for complete form material. This comprises 
the use of the granular floor foundation, rear trench fill 
materials, planned filling, sub-grade stabilization, 
concrete sheet filling and shoulder paving 
development (Aggregate Recycling Ontario, 2011). 

In 2007, Ontario consumed about 13 million tons of 
RCA. This corresponds to around 7% of the total used 
in that year. Most of this RCA was used for road 
construction, as stated above (MNR, 2010). RCA is 
currently not extensively utilized in Ontario concrete 
production. 

RCA is a commodity with a high future availability that 
really surpasses production. This supply comprises of 
the existing structure of concrete, ultimately 
demolished. Although one of the major issues in this 
broad spectrum is the creation of a concrete 

composed of many components. These variables are 
based on structural circumstances, necessary 
components, year of concrete manufacture and many 
other considerations. The extensive change in the 
structure of the concrete causes a comparable 
alteration to the RCA owing to the concession of 
concrete. Because of the wide variety of RCA 
products, some materials are appropriate for the 
production of high-quality cement and other materials 
that may damage the performance of any concrete. 
Between these two serious RCAs, there exist wide 
ranges of RCAs that differ in specific performance. 

Whilst some RCAs may be impossible to achieve in 
concrete in this range, they are always regarded 
acceptable as granular contents in the filler or 
foundation applications. 

Inherent variability of the RCA creates issues 
between the Canadian specifications and concrete 
farmers and occasionally leads to the complete 
avoidance or limitation of lean concrete use of RCA 
or other comparable low-demand applications. 
Several experiments in concrete, Maruyama, Sato, 
Fonseca, De Brito, Evangelista, and Olarunogo, and 
Padayachee have demonstrated the potential to lose 
compressive strength and resilience with usage of 
RCA (2005). (2002). Limiting the use of RCA is 
generally regarded as a reasonable strategy for 
reducing the hazards in this previous study. 

In previous research, an RCA classification system 
has been created at the University of Waterloo, 
enabling different RCAs to be categorized for the 
best potential application. The applications range 
from structural reinforced concrete to the filling of 
goods merely. The approach is intended to make 
categorization rely mainly on aggregate testing. This 
allows the classification of RCA without knowing the 
specific origins, since the details for certain RCA are 
frequently not apparent. The system developed is a 
very excellent beginning to build a large-scale 
platform for the use of existing and prospective RCA 
in the industry. 

Previous study has developed an RCA 
categorization system at the University of Waterloo, 
which identifies various RCAs for optimum usage. 
These applications differ from the use solely of 
reinforced structural cement filling material. The 
method was intended to mostly rely on aggregate 
testing for the categorization. This allows you to 
categorize without knowing the root concrete of 
RCA, since that information for a specific RCA is 
likewise unknown. An important step in establishing 
a widely established industrial source network that 
ensures a considerably more efficient use of current 
and future RCAs. A significant step forward is the 
implementation procedure. 
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Internal Curing 

Internal curing offers numerous benefits of various 
concrete mixes. All of these benefits include 
reductions in rubber shrinkage, self-drying (and 
associated cracking) and hydration of rich compounds, 
improving compression power in later years and 
reduced concrete transport characteristics. Many of 
these benefits improve the hardness of rich 
compounds of concrete. Increasing water availability in 
comparison to the natural aggregate has enhanced 
the ITZ effect of internal treatment reservoirs (Bentz & 
Weiss, 2011). 

Lightweight aggregates are also utilized for internal 
treatment (LWA). The three most important criteria for 
the inner curative agent comprise in decreasing order 
of significance: suitable desorption at about 93 per 
cent RH, partial distance in the combination of less 
than 2-3 mm and the sufficient absorption capability 
for supplying water. The fine LWAs are all three of 
these situations. LWAs have an astoundingly high 
vacuum material that allows them to absorb water. 
Usually, the quantity of LWA in internal concrete is 
proportionate such that binder-rich mixes are fully 
hydrated with plenty of water. In general, the size of 
the fine LWA is small enough to spread across the 
whole cement matrix. The idea of the cushioned paste 
volume is the basis of the technique. Many LWAs also 
support the disease and make it a pioneer in internal 
therapy. Addresses more features of desorption. 

In many studies in the literature, the effectiveness of 
fine RCA as an internal healing agent has been 
examined. As the sole healing agent inside, the 
decrease in autogenous shrinkage resulted in 
significant loss of strength and little benefits. RCA and 
LWA mixes have nonetheless demonstrated similar 
results to low internal curing of LWA. For author's 
knowledge, the use of ground RCA in internal care 
services was not explored. 

Concrete Batching Procedure 

Several alternative batching methods have been used 
throughout the concrete production for a number of 
distinct reasons. The weather, kind of mixer, mixing or 
further cement material to be utilized as well as the 
distance from the batching factory, The RCAs have 
been subject to sophisticated batching procedures as 
to the high absorption of the material. These 
techniques are frequently employed in order to 
improve the functional efficiency of hardened concrete 
by checks on the initial usage of additional water for 
the concrete mix. Figure 1.1 shows the three batching 
techniques utilized for the production of RCA concrete. 

 

Figure 1.1: A) CAC Concept Guidance, B) Butler, 
C) Two Stage Mixing Summary of Batching 

Procedures 

Ferreira et al. investigated the effect of RCA pre-
saturation on the use of RCA in building demolition 
(2011). Based on a timed immersion according to 
prior absorption experiments, the research found 
that RCA reached about 80 percent of the absorption 
potential before it was combined. The optimum 
humidity was evaluated to reduce mixed water 
retention and to avoid bleeding. 

Process A) is concerned with the manufacture of 
natural and non-admixture regular concrete. B)C) A) 
B) 26 The CAC includes information on the nature of 
concrete mixes and their administration. (Cyprus, 
Czech Republic, CA). This involves covering the 
drum with 10% of the mixing water. It then adds all 
the stiffness to 80% of the water and then puts the 
remaining 10% of the water in the final mix until it is 
melted. Procedure) relates to the usage of RCA in 
the RCA pre-saturated Butler et al research (Butler 
et al., 2013b). This implies that the already 
absorbing cough RCA is combined along with the 
mixed water of one-third. The little cement and 
asphalt are also combined with two-thirds of the 
water. C) method for coarse RCA has also been 
developed by Tam et al. Before injecting cement, it 
was the primary purpose of the soil water 
aggregates to create a surface slurry to strengthen 
interfaces between the aggregate and the concrete 
paste, and to combine it with half the mixing water 
and the remainder of the mixing water. In 
comparison to the cement added via a traditional 
blending method comparable to procedure A, the 
pressure forces of RCA concrete were elevated early 
and later. 

Application of Recycled Aggregates 

Recycled aggregates are utilized as a concrete bolt 
and gutter mixture in Australia. The 10mm recycled 
and recycled sand is utilized by Building Innovation 
& Construction Technology in Sydney's Lenthall 
Street Scheme (1999). 
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According to Recycled Aggregate Products (2001), the 
market development reports showed greater 
stabilization and improved floors for structure building 
work than natural sub-structure aggregates that 
recycled aggregates are utilized as a granular basis 
for road building construction. Recycled aggregates 
may be utilized in embankment filling. The rationale for 
its use in retention is the same as for the construction 
of granular base pathways. As paving pills in Hong 
Kong recycled aggregates were utilized. The 
recovered aggregate is utilized by the housing 
department as standard paving blocks (2002). Mehus 
and Lillestl observed that, following laboratory testing, 
recycled concrete aggregates may be utilized as a 
recharge material in the pipe sector, as well. The 
Norwegian Building Research Institute. Figure 1.2 
shows diagrammatically the natural and recycled 
aggregates. 

 

Figure 1.2 Natural and Recycled Aggregates 

Basic Properties of Concrete with Recycled 
Concrete Aggregate 

The most significant features of the recycled (RCA) 
and the urban mix of recycled concrete (RAC) 
combination are briefly presented in this research on 
the basis of experimental data. Recommendations are 
also given for the manufacture of RACs. A specific 
quantity of mortar and cement is transferred from the 
genuine concrete with the stone particles in recycled 
mix when destroyed concrete are overwhelmed. The 
reason for the poor quality of RCA compared with an 
herbal combination is this associated mortar (NA). 
RCA has households comparable to NA: 

- improved water absorption 

- reduced bulk density 

- reduced unique gravity 

- expanded abrasion loss 

- multiplied crushing ability 

- accelerated quantity of dust debris 

- multiplied quantity of natural impurities if 
concrete is mixed with earth at some stage in 
building demolition and 

- viable content of chemically harmful materials, 
depending on provider situations in building 
from which the demolition and crushing 
recycled aggregate is obtained. 

 

Figure 1.3: schematic flow diagram of small 
scale concrete recycling plant 

Advantages of recycling concrete 

The benefits of recycling of concrete are several: 

Reduce the quantity of concrete waste stepping into 
landfill sites. 

Reduce using natural assets in production. 

Contributes to the surroundings. 

• The use of recycled aggregate natural 
materials saves resources since it is 
cheaper. 

• Recycled trash is manufactured for resale 
less economically than the transfer of 
undesirable goods to waste disposal and 
waste fee incurred. 

• A "green" construction material is regarded 
to be a complete recycled aggregate. The 
use of recycled aggregates reduces the 
amount of fresh natural resource 
aggregates. 

• A The need for trash diverting sites to meet 
sustainable objectives and for waste 
disposal capacity is increasing, eliminating 
the use of recovered aggregates to disposal 
of wastes and fresh storage requirements. 
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• Studies have also demonstrated that recycled 
compounds are as durable and safe as native 
compounds 

PROPERTIES OF RECYCLED AGGREGATE 
CONCRETE 

1. Recycled aggregates influence durability and 
other concrete products in concrete mixtures. 
As research initiatives to integrate RA into the 
design industry, the following categories may 
be classified as: 

2. Policies, costs and benefits: aims at 
standardizing particular use of RA, highlighting 
capital costs and highlighting environmental 
and economic advantages. The main benefits 
of utilizing recycled materials in the 
construction industry are conservation of the 
land and natural resource management. 

3. Human and technological evaluation of RA 
characteristics. Concrete manufacture 
including absorption (crash form, amount of 
crushing stages), size and gradation overall, 
basic severity, density, consistencies of 
mortar, pollution content and grade, 
agglomeration power and abrasive strength, 
key factors that affect RA use. In particular 
Variations in load-related RA products 
influencing the RA-formed concrete property 
combined with crushing, corrosion, and 
contaminants including wood and plastic 
components. Depart from RA Mortar, become 
less dense, more absorbed and have a 
significant loss of LA. Moreover, by mass and 
alkaline content of less than 3.5 kg/m3, the 
amount of sulfate and alkaline ingredients can 
be controlled by a maximal level of 0.8-1.0 
percent ("Tam et al. 2008; De Juan and 
Gutiérrez 2009; McNeil & Kang 2013; De Brito 
and Saikia 2013; Akbarnezhad et al. 2014; 
Silva et al. 2014"). 

4. Composition and proportioning of the 
mixtures: direct volume substitution, weight 
substitution and equal morter substitution, 
these are among the methods to create RA 
blends. The blending step also affects the 
overall concrete characteristics. In addition, 
the amount of substitutes and pre-harvester 
techniques showed improved characteristics 
of RA concrete (Tam et al. 2007a, b; Cabral et 
al. 2010; Fathifazl et al. 2009; Knaack and 
Kurama 2013; Wardeh et al. 2014). 

5. New, and hardened RA concrete assessment: 
a number of methods are evaluated for fresh, 
hardened cement with RA. Optimizations were 
also investigated to determine the percentage 
of RA that may be utilized without affecting 
short-term and long-term outcomes. Data-
based design methods were also drawn up 
from several sources. The use of repressed 

aggregates usually reduces all mechanical 
characteristics to influence new stage and 
concrete durability because to excessive 
absorption and porosity (Xiao et al. 2006; 
Yang et al. 2008; Kwan et al. 2012; Manzi et 
al. 2013; Akbarnezhad et al. 2013; Ulloa et al. 
2013; Xiao et al. 2014; McNeil and Kang 
2013; Silva et al. 2014). 

6. Improve RA concrete quality: long-term and 
durability issues are barriers to the adoption of 
RA in many applications. A concrete may 
consist of chloride conductance, permeability 
of oxygen and dry water, carbonating depth, 
alkaline aggregate reaction, sulphate 
resistance, shrinkage and creeping 
performance, abrasive resistance and freeze 
resistance. The huge number of holes leading 
to high permeability and water absorption 
made of concrete with RA is usually much less 
durable. Thanks to the cement paste on the 
surface, significant water absorption is 
necessary. Before combination, however, 
conditions for saturated dry surface (SSD) 
are established. This may be offset. This 
may not be feasible in certain sectors of 
mass production. Aggregate absorption may 
thus be considered during the mixing design 
phase by change in the water the recycled 
aggregate consumes. Surface coating was 
another way of protecting absorption and 
improving characteristics (Olorunsogo and 
Padayachee 2002; Zaharieva et al. 2003; 
Levy and Helene 2004; Ann et al. 2008; 
Yang et al. 2008; Abbas et al. 2009; Thomas 
et al. 2013; Lederle and Hiller 2013; 
Fathifazl and Razaqpur 2013; Xiao et al. 
2014; Ryou and Lee 2014). Many research 
projects have also demonstrated that the 
use of extra cement (SCM) as a 
replacement for the cement or as an addition 
of weight may enhance concrete's durability 
by improving pores and reducing the volume 
of pores. Fly ash, (25-35%), silica (10%), 
and ground granulate slaked oven blasting 
ovens (up to 65%) are the most common 
SMCs used to enhance concrete strength 
and durability characteristics (Berndt 2009; 
Kou and Poon 2012; Amorim et al. 2012; 
Eisa 2014). 

7. Crystalline grid, bond characteristics, 
Interfaces Zone (ITZ): Due to high porosity 
and absorption capability of highly recycled 
components, porous microstructure was 
revealed during the investigation near the 
Interfacial Transformation Zone (ITZ) 
Furthermore, potential breaking of 
hazardous aggregates on the surface may 
cause concrete fractures, cement unification 
and decreased add-ons because of grinding 
and treatment as well as exposure to 
specific chemicals and deposits. The 
blending stage, lower w/c ratio and inclusion 
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of the SCM will enhance IT-Z and bonding 
properties of recycled concrete. 

CONCLUSION 

This study identifies the main reasons of the concrete 
demolition substitution with ground concrete 
aggregates. The research has shown that disposal 
trash may successfully be used as an alternative in the 
building industry to partially replace natural 
aggregates. A demolition of the material is a waste 
form which, as a substitute for natural coarse concrete 
aggregates, is mixed with other materials. The use of 
destroyed aggregates of concrete as a foundation of 
road material reduces pollution from trucks. 
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