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Abstract: Waste glass is not just waste, but it can be seen as 

new resource. The glass items can sustain in the landfills for 

up to 4000 years. Mainly, beer, wine bottles and food jars 

etc., are among the few normal glass items put into landfills 

every day. Glass is amorphous and contain large amount of 

silicon and calcium, it has pozzolonic or cementitious 

properties when the size of the particle is finer than 75 

micron. The beauty of glass is that it is one of the few 

materials that can be recycled endlessly, but only 22% of the 

glass produced today comes from recycled materials. Recent 

work has shown that glass waste can be used effectively as a 

partial replacement for cement or fine or coarse aggregates. 

This position paper provides an overview of the progress and 

current state of glass waste recycling and indicates how to 

effectively use glass waste in the construction industry. This 

not only allows reuse of glass waste, but also creates an 

improved environment. 
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1. Introduction 

Glass is one of the oldest material that is used by mankind. It 

is manufactured in many forms, like packaging or container 

glass, flat glass, bulb glass, and cathode ray tube glass, this all 

have a limited years of useful life after that they need to be 

reused/recycled to minimize the environmental problems that 

are created by the waste glass. Glass can be recycled infinite 

times because there is no changes in its original quality. 

Several millions of tonnes of waste glass is generated due to 

urbanization and industrialization. Due to difficulties in 

removing impurities from waste glass majority out of that is 

sended to landfills. As glass is not biodegradable waste it will 

last in the environment for thousands of years causing major 

problems for upcoming generations. Waste glasses do not 

decompose easily by itself therefore do not provide 

environment friendly solutions. As a huge amount of waste 

glass is available this can be used sufficiently in construction 

industries to reduce the adverse impact on environment.  

Cement is one of the main components of standard concrete. 

About 2.35 billion tons of cement are produced each year. 

When a ton of Portland cement is produced, about a ton of 

carbon dioxide is emitted into the environment and 

contributes to greenhouse gases, the main cause of global 

warming and the destruction of the ozone layer. Reuse of each 

ton of glass saves over one ton of natural resources, and by 

recycling six tons of container glass we can reduce carbon 

dioxide emission by one ton. Several studies were carried out 

that showed that the resistance of the concrete when 

compressing, stretching and bending the concrete that 

contains glass residues in the form of fine aggregates shows a 

tendency to decrease when increasing the proportion of waste 

glass mix. It has been found that 30% of the glass powder can 

be introduced as a substitute for cement or cement in the 

concrete without long-term adverse effects. It should also be 

borne in mind that there is no silico-alkaline reaction with 

particles up to 100 mm in size, which indicates the possibility 

of reusing the glass waste in the form of fine aggregates in 

solutions and concrete. Significant improvement in the 

compressive strength of the glass concrete mixtures used at a 

later age, but the working capacity decreases as the glass 

content increases. It is proposed to use glass powder and glass 

aggregates in concrete mixtures at 40 MPa without side 

effects. 

 

1.1 Feasibility of Waste Glass Conversion into Various 

Materials 

The steps by which we can convert the glass waste in some 

valuable materials like aggregates for aesthetic purpose, as a 

replacement of concrete constitutes are shown in figure 1. 

First of all discarded waste glass is collected and sent for the 

process of washing and crushing then sieved from 5mm and 

10mm sieves for different usages. Particles having size of 

10mm and 5mm are can used as replacement of natural 

aggregates and replacement of cement respectively. 

 

 
 

Fig.1: Steps of converting waste glass to valuable materials 

Source: N. Tamanna et al., 2013 [3] 
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Table: 1 Chemical and physical properties of Waste Glass 

Chemical 

composition 

(%) Physical properties 

SiO2 67.72 Specific gravity 2.19 

Al2O3+Fe2O3 3.40 Density kg/m
3
 1672 

CaO 6.90 Finesse 

modulus 

2.36 

SO3 0.17 Absorption 0.39 

Na2O+K2O 10.75 Colour Light gray 

MgO 6 Pozzolanic 

index% 

80 

 

Source: Zainab Z. Ismail et al., 2008 [6] 

 

2. Literature Reviews 

Literature review is the core of the review paper. Following 

are some literature review from various national and 

international journals on use of waste glass in concrete in 

different ways. 

 

Tung-Chai Linga et al. (2012) were discussed current 

management and disposal of glass waste. In addition, a living 

and feasible application of glass and concrete products has 

been developed in the construction sector. The replacement of 

glass powder in cement and crushed glass particles in sand up 

to 20% increases compressive strength after 28 days by 

9.25%, 38.50%, 70.80% and 33% in the fraction of five 

respectively. [1] 

 

Ashutosh Sharma et al. (2015) conducted numerous tests to 

study the effect of replacing the cement with 5%, 10% and 

15% glass powder in the compressive strength and durability. 

The effect of particle size was evaluated using a glass powder 

whose size varies from 600 to 100 microns. The results 

showed that the maximum increase in concrete strength 

occurred when the pozzolanic behaviour was achieved with a 

10% replacement of the glass powder. At the beginning of the 

hydration, it reacts with the lime, forming an additional CSH 

gel, thus forming a denser cement matrix. [2]  

 

N. Tamanna et al. (2013) highlighted the recent progress and 

situation regarding the recycling of glass waste and suggested 

an address for the appropriate use of glass waste as a 

replacement for cement. The glass used can be effectively 

used in concrete as filler (fine or coarse aggregate) or as a 

substitute for cement. Being amorphous and containing 

relatively large amounts of silicon and calcium, the glass is 

theoretically pozzolanic or even cemented when the particle 

size is less than 75 microns. [3] 

 

G.Vijayakumar et al. (2013) studied the use of fine 

powdered restorative glass as a partial replacement of cement 

in concrete and compared it with ordinary concrete. Glass 

powder was partially replaced by 10%, 20%, 30% and 40%, 

and its compression, tensile strength, and bending strength for 

up to 60 days were tested and compared with ordinary 

concrete. ; The results show that glass powder can be used as 

a material to replace cement to a particle size of less than 75 

microns to prevent the reaction of alkali silica. [4]  

 

Sahar Mohsenian Hadad Am lashi et al. (2015) tested based 

on the trend of moisture density in recycled glass are similar 

to those of natural aggregates with a slight difference in shape, 

indicating a relatively low sensitivity to the densification of 

secondary glass particles with respect to moisture. The density 

of modified particles typical of dry glass was measured in the 

range between 17.5 and 19.5 kN / m
 3

 with an optimal water 

content between 5.5 and 11.2%. The results of several studies 

were compared and tables were presented for a better 

understanding of the effects of recycled glass. Because of the 

different properties it is combined with other materials. 

Studies show that recycled glass generally has the same or 

better technical properties than most natural aggregates. The 

properties of glass particles suggest that glass can be used in 

many applications, including bottom base, mastic, filler, etc. 

[5] 

  

Zainab Z. Ismail et al. (2008) studied the properties of 

concrete containing glass residues in the form of fine 

aggregate were studied. Resistance and expansion properties 

of ASR were analysed in terms of glass waste content. In 

partial replacement of 10%, 15% and 20% of sand for 900 kg 

of concrete, 80 kg of crushed glass were used. The results 

showed a pozzolanic activity of 80% expressed by the glass 

residues after 28 days. The flexural strength and compressive 

strength of samples containing 20% glass waste were 10.99% 

and 4.23% respectively, greater than those of the control 

sample after 28 days. [6] 

 

Nurhayat Degirmencia et al. (2011) showed that the strength 

characteristics of the solution with the expansion of the 

reaction of alkaline silica (ASR) and trash glass are analysed 

in terms of glass waste and glass colour. Three different 

colours (white, green and brown) of garbage cans are replaced 

by sand at 10%, 30% and 100% by weight. The compounds 

used in this study did not show a significant expansion of 

ASR. All lots expanded by less than 0.10%, indicating a 

harmless extension. However, these samples were extended 

for more than 14 days, which makes the test period sensitive 

to glass samples. [7] 

 

Sameer Shaikh et al. (2015) studied the use of powdered 

glass residues in concrete as a partial replacement for cement, 

and the use of crushed glass particles (CGP), which remain on 

the 1.18 mm screen and 2 36 mm as partial sand replacement 

which offers important advantages due to the resistance of the 

concrete and its respect for the environment. Attempts were 
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made to replace the cement partially and sand with scrap glass 

dust and CGP with a 5% to 20% substitution and monitor their 

effect on glass strength in concrete after 7 days and 28 days to 

heal. [8] 

 

C Meyer et al. (2001) discussed other materials, peeled and 

milled, to obtain an appropriate classification meeting the 

specifications of specific applications. Extensive research has 

been undertaken to solve the problem of the reaction of silica 

with alkali (ASR). Specific products such as pavers, concrete 

blocks, terrazzo and prefabricated concrete panels are close to 

industrial production. [9] 

 

S.P. Gautam et al. (2012) was found that when replacing the 

fine aggregates with 10% of glass residues, it turns out that 

the resistance to compression during 7 days increases on 

average 47.75%. However, it is obvious that the increase in 

compressive strength for 28 days is only 3.30% at the same 

level of replacement. However, after 28 days, the increase in 

compressive strength is 2.18%. During 7 days, an increase in 

compressive strength is observed in approximately 11.32%, 

while after 28 days the compressive strength decreases 

slightly at replacement levels of 30 and 40%.[10] 

 

M. Iqbal Malik et al. (2013) studied partial replacement of 

FA by 10%, 20%, 30% and 40% by weight of glass waste. 

The concrete samples were analyzed to determine their 

compressive strength, tensile strength, durability (water 

absorption) and low weight for different percentages of glass 

waste. The results were compared with the results obtained for 

a conventional M-25 concrete mix, and it was found that the 

maximum compressive strength of a concrete mixture 

containing 20% glass waste in the form of fine 

aggregates.[11] 

 

S. Rahman et al. (2018) Compared to ordinary concrete, 

concrete with The cement replaced with glass powder showed 

better results result of the compressive strength when the 

percentages of glass powder was 20, but showed 

improvement. Result of 30% tensile strength of glass powder. 

[12] 

 

The following table 2 shows the literature review papers and 

its comparison. 

Table 2: Literature Review Papers and its Comparison 

Sr

. 

N

o. 

Author 

Name 

(year) 

Design 

mix / 

Grade of 

Concrete 

Replacem

ent 

percentag

e of 

Cement/F

A/CA 

Optimum 

replaceme

nt of 

Cement/F

A 

/CA 

Compress

ive 

Strength 

Flexu

ral 

stren

gth 

1 Sameer 

Shaikh 

et al. 

(2015) 

1:2.6:3.7 

(W/C 

ratio –

0.50) 

5%, 10%, 

15%, 

20%  

Replacem

ent of 

cement 

15% 70.80% 

increase 

44.85

% 

incre

ase 

2 G.Vijay

akumar 

et al. 

(2013) 

1:2.33:3.

6 

(W/C 

ratio – 

0.53) 

20%, 

30% and 

40% 

replacem

ent of FA 

30% 25.30% 

increase 

99.07 

% 

incre

ase 

3 Zainab 

Z. 

Ismail et 

al. 

(2008) 

1:1.88:2.

68 

(W/C 

ratio – 

0.53) 

10%, 

15%, 

20% 

replacem

ent of 

cement 

20% 4.23% 

increases 

11.20

% 

incre

ases 

4 Ashutos

h 

Sharma 

et al. 

(2015) 

   

1:1:2(W/

C ratio-

0.42) 

5%, 10%, 

15% 

replacem

ent of 

cement 

10% 52.60%(3 

days) 

- 

5 S.P. 

Gautam 

et 

al.(2012

) 

1:1.67:3.

33(W/C 

ratio-

0.50)  

0%, 10%, 

20%, 

30%, 

40%, 

50% 

replacem

ent of FA 

10% 3.30% 

increase 

 

 

- 

6 M.Iqbal 

Malik et 

al. 

(2013) 

M25(W/

C ratio-

0.45) 

10%, 

20%, 

30%, 

40% 

replacem

ent of FA 

20% 25% 

increase 

- 

7 Haider 

K. 

Ammas

h et al. 

(2009) 

1:1.5:3(

W/C 

ratio-

0.50) 

0%, 

10%,20%

, 30%, 

40%, 

replacem

ent of FA 

20% 8% 

decrease 

- 

 

3. Conclusion: 

From the above literature reviews following conclusion can be 

made: 

1) The direct use of glass debris as a concrete aggregate 

adversely affects the workability and strength of the 

concrete. But ground-glass powders have very good 

pozzolanic reactivity and can be used as a substitute for 

cement. Its pozzolana response capacity increases with its 

agility. If the aggregates react with the alkalies, the alkalies 

in a glass powder can cause an alkaline silica reaction. 

2) The evaluation of most recycled glass particles has 

shown that crushed glass is classified in sorted sand or 

gravel. The proportion of recycled glass particles ranged 

from 2.41 to 2.54, which is below typical values for most 

soils. 

3) It has been shown that very finely ground glass is 

excellent filler and may have sufficient pozzolonic properties 

to serve as a partial replacement for cement. The crushed 

glass particles retained in IS screens of 3.36 mm and 1.18 

mm also have a good filling material. 

4) The percentage of GT has a quite significant effect 

on the compressive strength. With high replacement rates of 

LS sand (limestone aggregate) with WG, the glass-

containing mortar exhibited a lower compression and 

flexural strength than 100% LS sand. The decrease in 
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resistance becomes considerable for samples containing 

100% WG. It is believed that such a decrease in strength is 

due to the decrease in the adhesion strength between the 

surface of the recovery glass and the cement paste. 

5) Powdered glass concrete effectively increases the 

compressive, tensile and flexural strength compared to 

ordinary concrete. 

6) The slump of the glass concrete samples decreased 

with the increase in the glass content used, which would be 

influenced by the shape of the glass grain used. Despite this 

decrease in the slump of these mixtures, they have good 

workability. 
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