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ABSTRACT 

 
Nowadays, Demolition construction waste is in very high demand in the market and is also useful to improve the higher strength of designed 
ecofriendly concrete compared to Conventional Concrete. Natural sand and fine aggregate supplies are diminishing in the market as a result of 
large major building and the desire to minimize the cost of concrete production by using demolition construction waste as a substitute of fine 
aggregates in the modified green concrete. The utilization of demolition construction wastes as fine aggregate in concrete would also be 
beneficial in economic impact and also maintain the environment. The durability and mechanical properties of modified concrete are improved. 
Various Grade of mix design of concrete as per (IS 10262:2009) can give better results with demolition construction waste as replacement of fine 
aggregates at age of 28 days curing periods. From the various literature review, here various results obtained it is suggested that demolition 
construction waste with a replacement level of up to 20% can be used as a fine aggregate for improvement of modified concrete. 

Keywords: Concrete, Demolition Construction Waste, Fine Aggregates, Compressive Strength 

INTRODUCTION 
Demolition Construction waste is created from any development 

and construction activity such as building, roads, flyovers, bridges, 
subways, Reconstruction of Building, etc. It comprises generally 
inactive and non-biodegradable materials like cement paver blocks, 
concrete structures, plaster, bricks, metals, woods, plastics, etc. 
Construction Wastes such as various categories of coatings, 
blunder, dust soil, Steel iron, hardware, plastics, woods, or other 
materials are among the wastes obtained by structures. 

It is possible to carry out the practice of removing impurities and 
crushing rubble into a suitable and required aggregate particle size. 
Using appropriate mechanical equipment such as jaw and impact 
crushers, swing hammer crushers, and other similar devices.  The 
three methods for processing demolition waste are (i) Wet (ii) dry, 
and (iii) thermal, which can be employed separately or in 
combination [1].  

Wastes of Paints, adhesives, wall coverings, and dirt fasteners 
are commonly found. Fine aggregates, concrete, wood, paper, 
metal, and glass make up a heterogeneous blend of building 
components. These sorts of demolition waste are produced by the 
selective and total removal/demolishing of existing structures, 
which can be caused by man-made structures or natural calamities 
such as earthquakes, floods, landslides, and hurricanes, among 
other things. DC Waste is created during the construction, and 
demolition of building structures materials, highways, and other 
forms of constructive construction. In DC wastes, 

                                         

Corresponding Author: Sachin Sharma, Research Scholar, 
Department of Civil Engineering, Sangam University, Bhilwara 
Tel: +91- 7976851995 
Email: sachin2410s@gmail.com 

Cite as: J. Integr. Sci. Technol., 2022, 10(3), 185-188           
©Authors           ISSN: 2321-4635         http://pubs.iscience.in/jist  

mailto:sachin2410s@gmail.com


Sachin Sharma et. al. 

Journal of Integrated Science and Technology J. Integr. Sci. Technol., 2022, 10(3), 185-188          186 

concrete, asphalt, woods, gypsum, metals, plastics, and recovered 
construction components are all common materials. Demolition of 
Construction Waste is a difficult task to do because it is enormous, 
cumbrous, and inert, as well as a mixture of numerous materials 
with distinct qualities. With the introduction of sustainable methods 
in the various construction industries, DC waste generation and 
management challenges have become a focal point for achieving 
long-term sustainability goals. The recycling, reduction, and reuse 
attitude is extremely beneficial when dealing with Demolition 
Construction Waste.  Concrete that contains natural sand and coarse 
recycled aggregate use 6% more water than concrete that contains 
natural sand and fine recycled aggregate. Concrete might be 
manufactured successfully with recycled aggregates derived from 
demolition construction waste. The ever-increasing demand for 
natural fine aggregates in emerging countries such as India is the 
cause of a scarcity of excellent grade fine aggregates. Due to fast 
urbanization in towns and surrounding cities, demolition waste of 
ancient constructive structures for the adoption of new and modern 
advanced construction technology to meet growing economic needs 
increases demolition construction wastes [2]. The high industrial 
expansion has resulted in the emergence of important global 
concerns, such as a reduction in the number of natural aggregates 
and a massive amount of garbage generated by demolition and 
construction activities [3]. 

India is also benefitted from the construction boom, as are many 
other developing countries. With India's fast-growing construction 
industry, it's only natural to relate the production of demolition and 
construction waste to the industry's growth and challenges [4]. 

Sand and gravel are mined all over the world and together 
account for the most solid material extracted and the rawest 
material used on the planet after water (materials are mined around 
70-80 percent of the 50 billion tonnes per year). A massive volume 
of D&C waste has become available, posing a tremendous threat to 
the environment and civilization. Recycling concrete waste has 
been identified on large scale as the most convenient method to 
alleviate the increase the problem of disposal waste through 
landfills [5]. The world is experiencing a construction boom as a 
result of more rapid urbanization, which causes primary resources 
to be overstressed in response to changing market conditions. For 
example, over 100 percent of demolition construction waste in the 
case of cement and bricks, 40–60 percent steel, 85 percent paint, 
and 70 percent glass generated in India is used in the construction 
industry [6]. In several areas around the world, the evaluation of the 
utilization of DCW in the building industry has been stimulated, 
and many comparative studies have been developed to gain a better 
understanding of the role of these wastes in the development of new 
structures [7]. 

The earning society, along with the innovative transformation, 
has prompted the most monstrous creation of waste in humankind's 
whole history. This issue has prompted most nations to look for 
solutions to decline contamination rates in the world [11]. The 
development of the construction industry is as yet one of the biggest 
waste generators today [12-13]. The government authority 
prerequisite to relieve the ecological effect of the different 
development projects through the legitimate administration of the 
DCW potentiates their reincorporation into the development 

creation chain through reusing. Nonetheless, to involve this loss in 
new undertakings, it is important to assess the physical, compound, 
mechanical, and solidness qualities of the DCW [14-17].  Cakir et. 
al. [18] showed that the durability of concrete can be expanded up 
to 60% by utilizing recycled aggregates and a streamlined ball 
factory strategy. The review included compared of several 
aggregates, for example, natural aggregates, recycled aggregates, 
silica fume, basalt fiber, and recycled aggregates total and 
streamlined ball factory method. Diosa [19] carried out a test 
investigation of mechanical properties of high-strength concrete 
from reused aggregates sources, getting huge enhancements 
concerning mechanical resistance and durability. Hurtado [20] 
experimented on the impact of partial substitution of Portland 
cement by Ash from the paper business in the manufacture of 
mortar specimens; results showed that it is feasible to get better 
mortar workability however less mechanical resistance. 

In summary, the popularity of concrete, the natural aggregates 
for its manufacture, and the age of development and destruction 
waste the advancement of studies where some waste is utilized and 
fused into the manufactured materials such as concrete [21,22]. 
Cement is one of the ingredients of concrete which is high cost and 
with the production of cement more amount of CO2 is released 
during its manufacturing [24-29]. Concrete provides the best 
serviceability, durability, and availability compared to other 
components of building materials [30-32]. 

MATERIALS & METHODOLOGY 
The crushed concrete was sieved on an Indian Standard sieve to 

separate the fine aggregates, coarse aggregates, and cement 
powder. IS sieves of 80 millimeters, 40 millimeters, 20 millimeters, 
10 millimeters, 4.75 millimeters, 2.36 millimeters, 1.18 
millimeters, 600µ, 300µ, and 150µ were used. The fractions which 
pass through a 20 millimeters sieve and thus are retained on 4.75 
millimeter IS sieves be utilized as coarse aggregates in the modified 
green concrete as a replacement level. The different proportion ratio 
of concrete is Cement: F.A.: C.A. by weight as 1:1.67:3.33 with a 
0.50 w/c ratio. The characteristics target compressive strength was 
found at 31.6 MPa. This experiment used 100 mm cubes, which 
were evaluated at 7 and 28 days after the curing time with potable 
water [1]. 

In the design concrete, 20 beams and 30 cubes for a nominal mix 
of design concrete of M25 grade were cast with variable amounts 
of raw construction for various proportion ratios of 1:1.25:2.5 and 
1:1.5:3 using a w/c ratio of 0.46. [9]. Sizes of various concrete 
specimens as cube 100 mm3 were prepared for the investigation of 
the compressive strength of design concrete. All cubes were ready 
as per the following bureau of Indian Standard (IS: 516-1959). The 
size of the concrete specimen as Beam molds (100 millimeters x 
100 millimeters x 150 millimeters) was prepared for obtaining the 
flexure strength of the concrete specimens, as per IS 516:1959 
specifications [8]. Each batch of fresh design concrete must 
undergo a slump test, which has a measurement of the consistency 
of different batches for the workability of modified design concrete. 
According to IS 1199 – 1959 norms, the slump value (Workability) 
is measured [2, 23].  
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M20 grade of Concrete is ready for the plain concrete. Concrete 
specimens were made in various proportions of mix 
design according to IS 10262 – 2009. The concrete cube specimens 
were evaluated at three different times during the curing process: 
28 days, 7 days, and 3 days [9]. The blocks had a dimension of (25 
millimeters x 13.5 millimeters x 6 millimeters) and were prepared 
to acquire a good idea. To replace fine aggregates were used in 
various proportions ranging between 0.20, 0.40, 0.60, and 0.80. 
Various five different design mixes were produced with sand 
replaced by DC wastes at the various proportion of 0, 20, 40, 60, 
and 80 percent [4]. IS 10262:2009 is used to design concrete mixes 
for the M30 grade [10]. With a w/c level of 0.45, a mix design of 
M20 grade was used for concrete mixing [5]. Concrete of the M30 
grade was used. A total of 36 examples were determined with 
varied replacement levels of coarse aggregates & fine aggregates 
with DCW of various replacement levels of 0%, 20%, 30%, 40%, 
50%, and 60%. The compressive strength of all of the following 
specimens was tested for 7 days and 28 days [7]. 

RESULT & DISCUSSION 
The characteristics compressive strength of recycled design 

concrete ready with 10% various partial replacement levels of 
cement by destroyed waste powder is comparatively with 
conventional concrete in this investigation, however, the strength 
declines significantly beyond these varied replacement levels. 
When the waste powder is used to replace cement up to varied 
replacement levels of 20%, the M-25 grade of concrete is nearly 
attained. [1]. Compressive strength test done with three cubes 
specimens and also two-beam specimens were cast for the test of 
flexure strength after 28 days with 0%, 20% ceramic waste +0% 
demolition waste, 20% ceramic waste +10% demolition waste, 
20% ceramic waste + 15% demolition waste and 20% of ceramic 
and demolition waste with different replacement of fine aggregate 
used for design mix ratios of concrete was 1:1.25:2.5 and 1:1:5:3 
[2]. Whenever the replacement level of fine aggregate by C & D 
wastes was improved from the different percentage of 40 to 60, 
higher compressive strength of modified green concrete was 
desired [4]. 

Figure 3. Shows variation of the Impact of fly ash & aggregates 
blast furnace slag have a combined influence on the characteristics 
compressive strength of modified design concrete. It shows that 
replacing FA with Blast Furnace Slag increases the replacement 
level of Blast Furnace Slag produced and also Fine aggregates 
replaced Ordinary Portland Cement was a lower impact on curing 
28 days. Increasing compressive strength of design concrete with 
duration of 60 days. (Recycled Aggregates + 90% Fly Ash + 10% 
Blast Furnace Slag + 90% Ordinary Portland Cement + 10% Fly 
Ash) has a curing period of 28 days. The 20.06 MPa compressive 
strength of  which is almost same of TSN-1 (Recycled Aggregates 
+ sand + Ordinary Portland Cement) but TSN-12 (Recycled 
aggregates + 85% FA + 15% Blast Furnace Slag + 85% Ordinary 
Portland Cement +15% Flyash) was slightly increased compressive 
strength than TSN-1, in 28 day curing period [5]. 

 

 
Figure 1. M20 Concrete ratio with CTA replacement ranging from 0% 
to 30% and their targeted Compressive Strength at duration between 3 
days, 7 days, & 28 days [3] 

 
Figure 2. Mechanical properties of concrete mixtures: flexural 
strength, compressive strength 

According to the results of the various test experiments, 
construction and demolition waste with a replacement distance of 
up to 30% could be used effectively as a fine aggregate in modified 
design concrete production without affecting concrete 
characteristics [6]. 

 

 
Figure 3. Impact behavior of Fly Ash and Blast Furnace Slag on 
Compressive Strength of Concrete [5] 

 
With 20% substitution of fine aggregates by C&D waste, various 

test results of concrete's compressive strength were produced [7]. 
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CONCLUSION 
All Partially replacement fine aggregates with demolition 

construction waste could improve the mechanical and durability 
properties of concrete by up to 20%. M-25 grade of recycled 
concrete waste was prepared by replacing 10% level of cement 
through demolished waste powder, replacement level up to 20% of 
fine aggregates (Sand) with DCW, and enhancing the coarse 
aggregate replacement level to 30% with demolition construction 
waste for compressive strength. Also, Voids, Porosity, and Water 
absorption decrease with the addition of DC waste compared to 
conventional concrete. Reduces fine aggregates (Sand) mining by 
use of Demolition Construction Waste. 
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