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Abstract 
 
The use of the construction and demolition waste in concrete as a replacement of the natural aggregates 
is recognized as a viable way to effectively utilize this waste. These aggregates are known as recycled 
concrete aggregates. Glass is widely used in our lives through manufactured products such as sheet 
glass, bottles, glassware, and vacuum tubing. Glass is an ideal material for recycling. The study 
indicated that waste glass can effectively be used as fine aggregate replacement (up to 20%) without 
substantial change in strength. By using partial replacement of waste glass powder in fine aggregates 
which give rise to a strengthening of recycled aggregate concrete. 
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1. Introduction 
 
The concrete industry makes up approximately 30% of the total market for aggregates 

and it is estimated that 165 million tones are used annually in concrete. There is, therefore, 
considerable incentive to develop alternative aggregate sources based on waste materials. 
The aggregate products currently coming from most aggregate recycling plants are unbound 
fills, capping, sub-base and pipe bedding as the recycled concrete aggregate (RCA) or RAC 
is blended with other materials and is thus unsuitable for ready-mixed concrete. There have 
been some site trials with RCA supplied in ready-mixed concrete, but these were not 
mainstream options (Baruah and Talukdar, 2007). 
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Trench arising, containing stone, concrete, brick, asphalt and clay, are produced by 

utilities companies, which can then be incorporated into a low strength concrete producing a 
cost- effective trench fill material. Foamed concrete using the <4mm fines from RCA is also 
used in trench reinstatement and there is potential to use incinerator bottom ash aggregate in 
foamed concrete as well. The concrete standard BS 8500 has improved the potential for use 
of recycled aggregates in concrete as BS EN 12620, Aggregates for concrete. It is expected 
that there will be an increase in the use of recycled aggregates for concrete in the next few 
years, but currently it is not widely available. 

The use of recycled glass helps in energy saving. The increasing awareness of glass 
recycling speeds up inspections on the use of waste glass with different forms in various 
fields. One of its significant contributions is to the construction field where the waste glass 
was reused for concrete production. The application of glass in architectural concrete still 
needs improvement. 

Discarding of waste glass is creating major ecological issues across the globe. In 
recent years, the rate of disposal of this material has amplified. One conceivable approach is 
to employ this rejected material as a substitute of fine aggregate in concrete. From previous 
research, it indicates that inclusion of waste glass has led to the enhancement in quality of 
microstructure up to 20% substitution of fine aggregate. This has improved the mechanical 
properties of such concrete mixes. It is observed that water absorption and water 
permeability are negatively affected with increment of waste glass in concrete. Hence, it can 
be concluded that 20% of fine aggregate can be replaced by waste glass to manufacture 
concrete for non-aggressive environment (Hawkins et al., 2003). 

The main objective of this study is to analyze the environmental sustainability for the 
current construction and demolition waste. So, with these materials the optimum mix 
proportion will be obtained. The fresh properties of concrete using recycled aggregate and 
glass powder waste in suitable percentages will be used. The hardened properties of concrete 
using recycled aggregate and glass powder waste (Pappu et al., 2007) 

Coarse aggregate was 100% replaced by recycled aggregate brought from a site where, 
a construction of 20 years old was demolished. The waste concrete brought was crushed and 
aggregate was carefully scrutinized and then it was taken into concrete making. Along with 
RCA, glass powder which was brought from a local glass company, which is actually 
wastage for them was taken and replaced in fine aggregate up to 20% (Turgut and Yahlizade, 
2009). 

 
2. Materials and methods 

 
PPC cement was used. Recycled aggregate brought from a construction site where a 

20 year old building was demolished and concrete was crushed in crusher and aggregates 
were taken out and were sorted and used in concrete for coarse aggregate replacement. 

As we know that direct usage of recycled aggregates in concrete may not give good 
strength to the concrete, any other replacement to fine aggregate may help in such cases. So 
glass waste which is available in glass industries is been taken and fine aggregate has been 
replaced 20% by glass powder. So, conventional concrete and concrete with 100% recycled 
aggregate as coarse aggregate and 20% glass powder replaced in fine aggregate has been 
compared (ASTM, 2003; ASTM, 2012). Cubes and cylinders have been casted and 
compressive strength and split tensile strength test have been conducted. 
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3. Results and discussion 
 
This paper presents the comparison of conventional concrete (MIX 1) and concrete 

with 100% recycled aggregate as coarse aggregate and 20% glass powder as fine aggregate 
(MIX 2).  

 
 

3.1. Compression Strength test 
 
Compressive strength is the resistance to force acting towards the body. The result of 

compression test carried out on both conventional & RCA concrete is presented in Fig. 1. 
The blue bars in the graph represent compressive strength of cubes while the 

conventional materials were used and the orange bars represent compressive strength of 
cubes while RCA and glass powder were used. As the time period of curing increased the 
load bearing capacity of the cubes increased in mix1 and mix2. 

 

 
 

Fig. 1. Compressive strength test 
 

Each reported result as presented in the Figure was obtained as the average value of 
three tested specimens. The results of compressive strength for both conventional & RCA 
concrete mixes fall within the acceptable allowance limit for the target compressive strength 
of 20 N/mm2 for this study. The compressive strength of mix 2 at 7 days is in the range of 
50-55% of Mix 1, but shows a potential of greater compressive strength at 14 days and 
beyond. 
 
3.2. Split tensile strength 

 
The tensile strength of concrete is one of the basic and important properties which 

greatly affect the extent and size of cracking in structures. As compared with the 
conventional concrete at the initial stage of curing, the tensile strength of concrete with RCA 
and glass powder is less because of poor bonding.  But as the curing period increased, due to 
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hydration and development in bonding, the tensile capacity of the concrete with RCA and 
glass powder has developed and almost became similar to that of conventional concrete. 

 

 
 

Fig. 2. Split tensile test 
 

4. Concluding remarks 
 
Recycling and reuse of building wastes have been found to be an appropriate solution 

to the problems of dumping thousands of tons of debris accompanied with shortage of 
natural aggregates. The use of recycled aggregates in concrete proves to be valuable building 
material in technical, environmental and economical respect. 

• Recycled aggregate and glass powder were used as replacements for concrete 
conventional materials. 

• Recycled aggregate brought from a construction site was used as a 100% 
replacement for coarse aggregate. 

• Glass powder waste brought from a glass industry, pinnet glass, was replaced for 
fine aggregate, 20% as taken from previous research. 

• Usage of glass powder gave little more strength to the concrete mix. 
• Compressive strength was more when recycled aggregate and glass powder were 

replaced with conventional materials, where as tensile strength results were almost 
similar in conventional mix and mix with recycled aggregate and glass powder. 
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