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ABSTRACT 
 

Storage and safe disposal of waste glass is a huge problem for municipalities everywhere. Reuse of waste glass 

eliminates/reduces this problem. In this experimental work, the effect of partially replacing cement in 

concrete by glass powder is studied. The cement in concrete is replaced by waste glass powder in steps of 5% 

from 0%, 5%,10%,15%,20% by volume and its effects on compressive strength and flexural strength are 

determined. It is found that the compressive strength of concrete increase initially as the replacement 

percentage of cement by glass powder increases, become maximum at about 15% and later decrease.  
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I. INTRODUCTION 

 

Concrete is one of the world’s most used 

construction material due to its versatility, 

durability and economy. India uses about 7.3 million 

cubic meters of ready-mixed concrete each year. It 

finds application in highways, streets, bridges, high 

rise buildings, dams etc. Greenhouse gas like co2 

leads to global warming and it contributes to about 

65% of global warming. The global cement industry 

emits about 7% of greenhouse gas to the 

atmosphere. To reduce this environmental impact 

alternative binders are introduced to make concrete. 

Glass is an amorphous material with high silica 

content making it potentially pozzolanic when 

particle size is less than 75µm. The main problem in 

using crushed glass as aggregate in port land cement 

concrete are expansion and cracking caused by the 

glass aggregate due to alkali silica reaction. Due to its 

silica content ground glass is considered a pozzolanic 

material and as such can exhibit properties similar to 

other pozzolanic material. In this study, finely 

powdered waste glasses are used as a partial 

replacement of cement in concrete and compared it 

with conventional concrete. Concrete mixtures were 

prepared with different proportions of glass powder 

ranging from 0% to 20% with an increment of 5% 

and tested for compressive strength after 7 and 28 

days of curing. 

Objective and scope  

Objective  

Experiments were conducted on concrete 

prepared by partial replacement of cement by waste 

glass powder of particle size 600 micron and 

downwards. The main objective of this investigation 

was to evaluate the effect of waste glass powder on 

the compressive strength and the other properties of 

concrete and to evaluate the possibility of using glass 

powder in concrete without sacrificing the strength. 

The following were also considered. 

• Partial substitute for the ordinary port land 

cement. 

• The objective to study the effect of the use of 

glass powder as a replacement of cement to 
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know the percentage of glass powder can 

replaced in concrete. 

• To determine the percentage of glass powder 

which gives maximum strength when compared 

to control concrete 

• To evaluate the utility of glass powder as a 

partial replacement of cement in concrete. 

• To study and compare the performance 

conventional concrete and glass powder 

concrete. 

• To study fresh and hardened properties of 

concrete mixes replacing 10%, 20%,30%,40% of 

cement by glass powder. 

Scope of the study 

This scope of study is part of comprehensive 

program where in experimental investigations have 

been carried out to evaluate the effect of partially 

replacement of cement by waste glass powder on 

compressive strength 7 and 28 days. M25 grade of 

concrete was considered for experimental study 

with specimens prepared along with partially 

replacement of cement by waste glass powder. 

 

Methodology 

 
Chart 1:Flow Chart 

 Materials 

Cement: 

The cement used in this study was 53 grade ordinary 

port land cement (OPC) confirming to IS: 269-2015 

as a basic ingredient of concrete. Compressive 

achieved by the cement at end of the 28th day 

should not be less than 53mpa or 53 kg/mm3 the 

color of cement will be grey. 

  

The BIRLA 53 grade brand cement available in the 

local area in local market was used for 

investigations. Care should be taken to see the 

procurement was made from single batching in air 

tight containers to prevent it. 

 

Table 1 : Physical properties of cement 

 

 
FINE AGGREGATE: 

Fine aggregate: sand is available of river for 

construction purposes sand the crushed sand is of 

cubical shape with grounded edges, washed and 

graded to as a construction material. The size of sand 

(River Sand) is less than 4.75mm. Locally available 

clean, well graded River sand was used as fine 

aggregate. The properties of the fine aggregate are 

represents the particle size distribution curve of the 

river- sand. 

The aggregate was tested for its physical 

characteristics such as gradation, fineness modulus, 

specific gravity, moisture content, bulk density, 

water absorption in accordance with IS :383-2016 

 

 

 

 

Table 2 : Characteristics of River-Sand  
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Coarse Aggregate: 

Coarse aggregate used was 20MM and down size and 

specific gravity. Testing was done as per Indian 

standard specification IS: 383-2016. Crushed 

aggregate of 20mm and 12.5mm size produced from 

local crushing plants were used. The aggregate 

passing through 20mm sieve size and retained on 

6.3mm sieve is selected. The aggregate were tested 

for characteristics or physical requirements such as 

fineness modulus, water abruption, specific gravity 

and bulk density and dry density , moisture content 

accordance with IS 383-2016. 

 

Table 3: Properties of course aggregate 

 

GLASS POWDER 

Waste glass available locally was collected and made 

into glass powder the  specific gravity of 2.54 less 

than 90microns. Glass is a transparent material 

produced by melting a mixture of materials such as 

silica, soda ash, and caco3 at high temperature 

followed by cooling during which solidification 

occurs without crystallization. Glass is widely used 

in our lives through manufactured products such as 

sheet glass, bottles, glassware, and vacuum tubing. 

The amount of waste glass is gradually increased 

over the recent years due to an ever-growing use of 

glass products. Most waste glasses have been 

dumped into landfill sites. The land filling of waste 

glasses is undesirable because they are not 

biodegradable, which makes them environmentally 

less friendly. So we use the waste glass in concrete to 

become the construction economical as well as eco-

friendly. Composition of cement and glass powder is 

as shown in table 4 

 

Table 4 : Chemical properties of cement and glass 

powder 

 
 

CONCRETE MIX DESIGN 

The mix design is the practice of selecting 

appropriate constituents of concrete like cement, 

Fine aggregate, glass powder and coarse aggregate 

and water to optimize their relative proportion to 

meet the requirements of design. that is, it complies 

with the specification of structural strength 

required, the durability requirement in the 
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environmental in which it is used which also meets 

the workability requirements. That is it should be 

capable of being mixed, transported and compacted 

sufficiently and efficiently as possible and be 

economical without sacrificing the above 

requirement. 

Table 5 : Mix proportion after adding glass powder 

   

Results and Discussions 

 

The compressive strength of concrete with varying 

content of Glass powder at different ages, shown in 

Table 6 at 7 and 28 days, the strength generally 

decreases with glass powder content at 20%. The 

reduction in strength was observed for concrete 

with 20% of glass powder. And we can use glass 

powder upto 15% for construction purpose and its 

give good workability and strength compare to 

conventional concrete. 

 

Table 5 : Compressive Strength 

 

 
 

Concrete sample (Beam at 500*100*100*mm) of 7 

days were tested for its flexural  strength having 

different percentage of mixture of glass powder as 

replacement of cement. The level of replacement of 

Cement by mixture of Glass powder was 

0%,5%,10%,15%, &20%. Ten sample of beam were 

tested by using universal testing machine and the 

average strength of these two beam were taken and 

final results represented in table 6 

Table 6 : Flexural strength 

 
 

Conclusion 

 

• When used as additional supplementary 

cementitious material at 15% level, glass powder 

can be obviously reduces the porosity and the 

pore size distribution. Thus large increase in 

compressive strength, resistance to water and 

chloride penetration were observed. 

• Its increasing 22% of compressive strength 

compare to conventional concrete 

• It can used in rigid pavement construction 

• It gives better fire resistance compare to 

conventional concrete 

• An optimum cement replacement of 15% of 

glass powder was observed with respect to 

development of compressive strength of 

concrete after 7, 28 days. 

• The additional of recycle green building material 

such as glass powder can increase the slump of 

concrete, but an excessive addition may result in 

surplus mixing water that could result in slight 

segregation that can reduce the overall strength 

• Generally considered the similar performance 

with replaced material glass powder addition can 

reduce significant cost of cement production and 

co2 emission and save  the environmental by 

reducing greenhouse gas and particulate 

production. 
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