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Abstract: The aim of this experimental work is to find the 
properties of recycled coarse aggregate. For this purpose, 
Natural Coarse Aggregate (NCA) is replaced with Recycled 
Coarse Aggregate (RCA) 10%, 20% and 30% for M25 grade 
concrete mix respectively. The RCA is obtained from the 
demolished waste. Cement is partially replaced with silica 
flume and GGBS 10%&20% each separately. This study 
summarizes the effect or influence of recycled coarse 
aggregate on workability and mechanical properties such as 
compressive strength, Rebound Hammer and Ultrasonic 
Pulse Velocity for M25 grade of concrete. 

Keywords: - Recycled aggregate replacement of natural 
coarse aggregates, Silica fume and GGBS replacement of 
cement. 

1. INTRODUCTION  

As the cement industry releases a significant amount of CO2 
into the atmosphere, sustainability of construction materials, 
particularly concrete, is the most frequently discussed topic 
worldwide at the moment and will continue to be so in the 
future. There are two distinct phases in which cement 
production results in the emission of CO2 into the 
atmosphere. One is accomplished through the calcination of 
calcium carbonates, and the other is accomplished through 
the burning of coals as a source of energy for the production 
of cement. 

While cement only makes up a small portion of the concrete's 
volume, the coarse and fine aggregates make up the 
majority—roughly 75 to 80 percent. As a result of rapid 
industrialization and urbanization, there is an annual 
increase in the demand for aggregates and cement used in 
concrete around the world. However, there are troubling 
indications of a lack of natural aggregates sources, which may 
result in future shortages. On the other hand, a lot of 
construction and demolition (C&D) waste is made when new 
buildings are built and old ones are taken down, which causes 
problems with landfills all over the world. 

Globally, the construction and demolition industries use a lot 
of natural resources and dump a lot of construction and 

demolition debris in landfills. Not only are these methods 
harmful to the environment, but they are also regarded as 
unsustainable. Quarrying activities harm the environment 
and overuse of aggregates in concrete production results in 
overexploitation of natural aggregates. Recycled Aggregates 
(RA) as a viable source of structural material have rekindled 
interest as a result. Reused totals, acquired from 
neighborhood development and destruction squander, not 
just lessens the utilization of essential regular assets yet 
additionally works on the manageability by decreasing the 
utilization of significant landfill space. 

Cement use is rising as a result of infrastructure expansion 
and rapid industrialization. The production of cement uses a 
lot of energy and releases carbon dioxide, which pollutes the 
environment. As a result, utilizing Pozzolana materials for the 
preparation of concrete and reducing cement consumption 
are two potential solutions to these issues. According to 
previous research, using Fly Ash, Silica Fume, Matakaoline, 
Ground Granulated Blast Furnace Slag, and Rice Husk Ash as 
a partial substitute for cement results in decreased cement 
consumption as well as increased concrete strength and 
durability. 

To protect regular assets, various examinations have been 
performed by involving reused total in concrete, yet it 
generally brought about lower level of substantial qualities. 
This was because the cement paste and the recycled 
aggregates were not able to form a strong bond because there 
was still mortar on the surface. 

2.LITERATURE REVIEW 

2.1 Experimental investigation on Recycled Aggregate 
Concrete Made with Silica Fume 

Experimented with the characteristics of cement mortar 
containing silica fume particles and recycled aggregates, 
resulting in stronger blended mortars after seven and 28 
days. The microstructure analysis revealed that, in addition 
to serving as a filler to enhance the microstructure and an 
activator of the pozzolanic reaction, 20% silica fume was 
used as a partial replacement for cement on 20% recycled 
aggregates. 
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2.2 Study on properties of concrete using GGBS & 
recycled aggregates. 

Ggbs Ground granulated impact heater slag utilized in 
concrete as concrete substitution which is concrete saving, 
energy saving, cost saving and besides cause ecological 
financial 

•Impact heater slag is non-metallic side-effect delivered 
during the time spent iron making. 

• Blast furnace slag is not corrosive to steel embedded in 
concrete made with blast furnace slag cement or aggregates 
because it is slightly alkaline and has a pH in solution range 
of 8-10. 

•Portland cement and GGBS are combined to make concrete 
structures that are long-lasting. 

2.3 Study on Recycled Aggregate 

Commercial recycled aggregates with replacement rates of 
0%, 25%, 50%, and 100% for natural aggregates. At 28 days, 
100% recycled aggregate concrete's compressive strength 
was 12.2% lower than that of natural aggregate concrete. At 
a 20 percent replacement level of natural aggregate, the 
values of recycled aggregate concrete improved significantly 
after 90 days.  

3.MATERIALS AND METHODOLOGY 

3.1 SILICA FUME 

Micro silica, also known as silica fume, is a byproduct of 
making ferrosilicon alloys or silicon metal. It is a fine 
powder substance that ranges in size from 0.1 to 5 microns 
and is mostly composed of amorphous silicon dioxide  
(SiO2). Due to its high surface area-to-volume ratio and high 
reactivity, silica fume is an excellent pozzolanic material. 

In concrete mixtures, silica fume is frequently utilized as 
a additional cementitious material. Silica Fume reacts with 
the calcium hydroxide produced during cement hydration to 
form additional calcium silicate hydrate (C-S-H) gel when 
added to concrete. This enhances the concrete’s durability, 
strength and resistance to chemical attack. Concrete’s 
permeability is also reduced by silica fume, making it more 
resistant to water penetration and the harmful effects of 
freeze-thaw cycles. 

Silica Fume is utilized not only in concrete but also in 
ceramics, rubber compounds, refractory materials, other 

 

 

 

 

 
Fig No 3.1: Silica Fume 

Table No 3.1: Properties for silica flume 

S.NO PROPERTIES VALUE 

1 SIZE, MICRON 0.1 

2 SPECIFIC GRAVITY 2.2 

3 BULK DENSITY 576 Kg/m3 

4 SURACE AREA 20,000 m2/Kg 

 

3.2 GGBS (Ground granulated blast furnace slag) 

Ground granulated blast furnace slag (GGBS) is a 
byproduct of the production of iron that, when added to 
concrete improves its workability, strength and durability. 
Iron ore, limestone and coke are heated to approximately 
1500 degrees Celsius in order to produce this substance. 
The process of GGBS does not directly form in a blast 
furnace. The production of iron results in byproducts like 
molten iron and slag. Alumina and silica, in small amounts, 
as well as oxide, make up the molten slag. 

The granulation of the slag occurs as it cools. In order to 
accomplish this, it is permitted to travel through water of 
high pressure. The particles quench as a result, producing 
granules with a diameter of less than 5 millimeters. After 
that, it is dried and ground in a spinning ball mill into a fine 
powder, which is a spinning ball mill into a fine powder, 
which is caller ground granulated blast furnace slag. 

 

           Fig No 3.2: GGBS 
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   Table No:3.2 Properties of GGBS 

S.NO PROPERTIES GGBS 

1 COLOUR WHITE 

2 SPECIFIC GRAVITY 2.8 

3 BULK DENSITY     1200Kg/m3 

4 FINENESS 350m2/Kg 

                   

3.3 METHODOLOGY  

Past studies. Concrete tests are conducted to determine 
whether silica flume and ggbs20% are utilized in 
proportion Prior to beginning the work, the research 
consisted of a review of previously published to the cement 
content. PPC class 53, natural sand as fine aggregate, 
natural aggregate as coarse aggregate, and recycle 
aggregates of 20% were all used in this test. A nominal 
M25 design with a water-to-cement ratio of 0.45 and a 
ratio of 1.0:1.0:2.0 was used to test the samples. After 
seven days of curing, the first set was tested, and the 
second set was tested after 28 days. 

4 RESULT AND DICUSSION 

4.1 compressive test 

    In light of this test, one can either acknowledge or dismiss 
a substantial establishment. The quality of the materials 
used, the mix design, and quality control during concrete 
production all affect compressive strength as a concrete 
property. The most common test pattern is a cube 15 cm x 
15 cm x 15 cm, depending on the code. 

 

        Fig4.1 Compression strength test 

 

 

 

 

4.2 COMPRESSION TEST RESULT  

Table No 4.1 Compression strength of control Mix & 
RCA 

 

 

Graph No:4.1 Compression strength results for control 
Mix & RCA 

Table 4.2 Compression strength for RCA with silica 
flume 

 

 

Graph No 4.2 Compression test result of RCA with 
silica flume 
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Table No 4.3 Compression strength for RCA with 
GGBS

 

 

Graph No 4.3 Compression test result of RCA with 
GGBS 

5.0 CONCLUSION 

1.The compressive strength decreased as the percentage of 
recycled coarse aggregate increased to more than 20%, but 
this effect is unaffected when recycled coarse aggregate 
replaces natural aggregates up to 20%. 

2.As a result, recycled aggregates and 10% and 20% of GGBS 
and Silica Fume are utilized. 

3.When 10% and 20% of the cement are replaced with each, 
respectively, silica fume has a greater positive impact on 
compressive strength than GGBS. 
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