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Abstract— Glass is a very commonly used material in world. 

After using it, it can be dumped or converted in to other shape. 

It require lot of energy to recycle it and it is non-

biodegradable. It is a big issue for waste management sousing 

it in concrete is a good idea as up to some limits it save energy 

and reduce landfill problems that might come in future. After 

studying we found it can be replaced up to 25% maximum. If 

me further we increase the% compressive strength start 

decreasing. But in all the studies no use of admixture has 

taken place to here me null be using admixture to study the 

properties after the replacement in the % increased. 
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I. INTRODUCTION 

Concrete is very important in the construction industry. 

Concrete is mix of water, cement, coarse aggregate and fine 

aggregate. Due to continuous use of resources they will get 

depleted by some time. Mostly we use river sand, use of more 

river sand leads to reduce water table and erosion. We have 

to find alternate methods to replace them. Glass is a good 

material used by men in long period of time it made up of 

silica, soda ash and caco3. Glass is a material that can be fully 

used after recycling. The various examples where recycled 

glass is successfully used are cullet in glass production, as 

raw material for the production of abrasives, in sand-blasting, 

as an aggregate in concrete production, in road beds, 

pavement and parking lots, as raw materials to produce glass 

pellets or beads used in reflective paint for highways, to 

produce fiber glass and fractionators for lighting. 

(ramanaet.all) But the problem arises when the waste contains 

mixed color glass. Mixed color glass cannot be recycled and 

generally sent for landfilling 

Waste glass is very good material to replace fine 

aggregate because it is non-biodegradable and require lot of 

energy to recycle. After some study it crushed glass shows 

same properties as glass it is also safe, strong and economical. 

Due to use of waste glass in conerete the cost of construction 

goes down and land fill problems due to waste glass gets 

decreased and energy require to recycle is reduced less 

energy. Use of waste glass as fine aggregate puts fewer 

burdens on natural resources. 

In the glass main factor is ASR reactions. Silica react 

with alkali metals and produce cracking and damage but glass 

is non-reactive so it can reduce this effect. Due to its irregular 

shape it also shows good bonding properties with cement. 

Waste produced by urban areas in a day in India is 170000 

tons per day. And India is a growing nation so using waste 

glass as a replacement of fine aggregate is not a bad idea. 

A. Objective 

Main objective of this study is: 

 To find Compressive strength, tensile strength and 

flexural strength. 

 To find Workability of concrete. 

 To find increased Compressive strength by using 

admixture. 

II. LITERATURE REVIEW 

 It show briefly about previous studies 

Srivastva,Gupta,Sehmi,Kumar,Bhardwaj ; 2017 

 This study all show that compressive strength, workability, 

dry density of concrete and water absorption of concrete 

using glass powder in it. The compressive strength increases 

up to 16.55% for 20% replacement and after that, it starts 

decreasing. The workability of concrete increase with 

increase of glass content in it. Dry density of specimen is 

decreased as the proportion of glass increases and decreased 

by 6.242% at 40 % replacement level. 

 Saand,Keerio,Juj,Khoso,Bhangwar ; 2017 

The main purpose of this study is the replacement of river 

sand by fine glass powder to improve the quality of 

construction. As the glass powder concentration increases 

workability increases, water absorption decreases and density 

increases. The maximum increase in density has been taken 

at 12% addition of glass powder with fine aggregates 

replacement. Also compressive strength increases upto 12% 

addition of glass, on further addition it starts decreasing. On 

the bases of the results, 12% substitution of fine aggregate 

with waste glass fine aggregate (WGFA1) passing from 1.71 

mm sieve and retained from 1.19 mm sieve is optimum. 

 Hema;2016 

The ultimate aim of this work is to study the conventional 

concrete mixture and compared with modified concrete using 

glass powder as an aggregate. 

 Hussain Chandak;2015 

This paper examines performance of concrete containing 

waste glass powder as partial substitution of cement. Portland 

cement was partially replaced by waste glass powder as 10%, 

20% and 30% by weight for M-30 mix. The result show that 

up to 10%strenght of concrete decreases and at lower 

percentage than it is controlled. The specimen tested is cured 

at 200c. The level of 10 replacement of cement by glass 

powder meets maximum strength as compared to that of 

normal concrete than and other percentage of replacement of 

cement. 

 Singh,Srivastva,Aggrawal ; 2015 

In this paper an experimental study is done to explore the 

possibility of using waste glass as partial replacement of 

cement and fine aggregate in concrete. It is observed that with 

compressive strength increases replacement of cement with 

glass powder up to 20%. The highest percentage increase in 

the compressive strength was about 30% and flexural strength 

was about 22% at 20% replacement level. When the cement 

replacement level was increased beyond 20%, the 

compressive strength decreased. 

 Sumalatha, Reddy,Madhuri,Ashalatha ; 2015 
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In this study fine aggregates were replaced by waste glass 

powder (GP) as 10%, 20%, and 30% by weight for M20mix. 

The concrete specimens were tested for compressive strength 

at seven and 28 days of age and the results obtained were 

compared with those of normal concrete. The study indicated 

that waste glass can effectively be used as fine aggregate 

replacement (up to 20%) without substantial change in 

strength.20% replacement of fine aggregates by waste glass 

showed 35% increase in compressive strength at 7 days and 

30% increase in compressive strength at 28 days. 

 Adaway,Wang ; 2015 

The study aimed to determine the level of glass replacement 

resulting in optimal compressive strength. Three concrete 

samples were tested at 7 and 28 days, for glass replacement   

proportions of 15, 20, 25, 30 and 40%. Compressive strength 

was found to increase up to a level of 30%, at that point the 

strength developed was 9% and 6% higher than the control 

after 7 and 28 days respectively. This demonstrates that 

concrete containing up to 30% fine glass aggregate exhibits 

higher compressive strength development than traditional 

concrete. Workability decreases due to irregular shape of 

glass replacement,of sand with fine glass aggregate was 

determined to be 30%. 

 Shekhawat, Aggarwal;2014 

From the above mentioned work of various researchers and 

our present experimental work, it is clear that glass can be 

used as a partial replacement of cement in concrete because 

of its increased workability, strength parameters like 

compressive strength, flexural strength and split tensile 

strength. Water absorption increased with increased glass 

powder content. Moderate substitution levels such as Mix 2 

with 5% of glass powder and Mix 3 with 20% of glass powder 

content achieved similar values to that of control mix. 

 Malik,Manzoor,Ahmad,Asima,Ali,Bashir ; 2014 

In this paper the issues of environmental and economic 

concern has been taken into consideration with the use of 

waste glass powder replacing fine aggregates with different 

proportions. Fine aggregates were replaced by waste glass 

powder as 10%, 20%, 30% and 40% by weight for M-25 mix. 

The concrete specimens were tested for compressive strength, 

durability (water absorption) and density at 28 days of age 

and the results obtained were compared with those of normal 

concrete. When replacement of 30% is done concrete shows 

30% more compressive strength in 7 days and 25% in 28 

days. Increase in waste glass content decreases water 

absorption. Workability increases with increase in glass 

content. 

 Krishnamoorthy,Zujip ; 2013 

This paper studies about the thermal conductivity of concrete 

using crushed recycled glass as a fine aggregate. The thermal 

conductivity increased with the increasing in percentage of 

crushed recycle glass. Crushed recycle glass has a good and 

excellent potential in construction industry not only in 

reducing energy costs and effects of global warming by 

recycle the glass but to providing good insulation in concrete 

especially foruse in tropical countries. 

 Ramana,Samdani ; 2013 

This paper studies the effects of using waste glass as a partial 

replacement for fine aggregate. Different concrete mixes 

were prepared by varying the amounts of crushed waste glass. 

The waste glass was used to replace fine aggregate in the 

proportions of 0%, 5%, 10%, 15%, 20%, 25%, 30%. Various 

properties like compressive strength, split tensile strength, 

flexural strength have been reviewed in this paper. Also silica 

fume is added as a partial replacement for cement in order to 

compensate the strength lost due to addition of waste glass. 

In this paper split tensile strength, compressive strength, 

flexural strength, workability and density of concrete using 

crushed glass has been tested. Compressive strength, split 

tensile strength and flexural strength increased upto 

15%replacement and thereafter decreased upto 30% 

replacement.  

A. Material used 

Material used in these project work are cement, sand, crushed 

glass, water and coarse aggregate. 

1) Cement 

Cement used as a binder in concrete mix. Cement used in this 

is OPC cement. The properties of cement are given below- 

Sr. No Properties Values obtained 

1 Specific gravity 3.13 

2 Initial setting time 54 min. 

3 Final setting time 260 min. 

4 Compressive strength 54MPa 

Table 1: Properties of Cement 

2) Aggregates 

River sand used as a fine aggregate. The properties are given 

below 

Sr. no. Properties Values obtained 

1 Specific gravity 2.65 

2 Finessmoduless 2.7 

3 Particle size 4.75mm 

Table 2: Properties of Fine Aggregate 

Sr.no. Properties Value 

obtained 

1 Specific garvity 2.73 

2 Maximum nominal 

size 

20mm 

3 Finessmoduless 4.6 

Table 3: Properties of Coarse Aggregate 

3) Water 

Water used in concrete is fresh, clean and free from organic 

metals. Tap water mostly used in concrete. 

4) Crushed waste glass 

Waste bottles collect from scrap and cleaned properly and 

crushed. The properties of glass is  

Sr.no. Properties Values obtains 

1 Color Color less 

2 Specific gravity 2.63 

3 Physical state Small in sizes 

4 Moisture 0.058% 

Table 4: Properties of Waste Glass 

B. Experimental Procedure 

Waste glass bottles will be collected from the shops and other 

areas. These glass bottles will be crushed further into fine size 

to be mixed in concrete thus replacing fine aggregates 

partially. Cubes, Cylinder and beam casting is to be done 

further with addition of admixtures and fine glass powder in 

different proportions The size of cube is 
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150mmX150mmX150mm, the size of cylinder is 150mm 

diameter and 300mm height and the size of beam is 

100mmX100mmX500mm.Mixing of concrete will be carried 

out in a mixer. The concrete casted in all the moulds would 

compacted by tamping rods. After that, vibrator will be used 

remove all the air voids. The specimens would be demoulded 

after 24 hours and cured for 28 days in curing tanks. 

III. CONCLUSION 

In the previous studies we found that replacement of glass as 

a fine aggregate is limited as does not show result after higher 

level of replacement. 

1) Workability of concrete is also decrease due to angular 

shape.  

2) Compressive strength start decreasing after 25% of 

replacement fine glass in it. 
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