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Abstract— Glass is generally utilized as a part of our lives 

through fabricated items, for example, sheet glass, 

containers, dishes. Glass is a perfect substance for reusing. 

The utilization of reused glass assists in vitality sparing. The 

expanding familiarity with glass reusing accelerates 

examinations on the utilization of waste glass with 

distinctive structures in different fields. One of its huge 

commitments is to the development field where the waste 

glass was reused for solid generation. The use of glass in 

structural concrete still needs change. Lab tests were led to 

further investigate the utilization of waste glass as fine 

aggregates for enhancing properties of concrete such as 

compressive strength and from the test conducted it is clear 

that optimum 10% of squashed glass can be added in 

concrete as substitution of fine aggregate. The study 

demonstrated that waste glass can adequately be utilized as a 

fine aggregate substitution without considerable contrast in 

quality and abatement in material expense of concrete.   
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I. INTRODUCTION 

Keeping in mind the end goal to make solid industry 

practical, the utilization of waste materials set up of 

characteristic assets is one of the best methodologies. A 

colossal amount of waste glass is produced all around the 

globe. In India, 0.8% of aggregate metro city waste 

produced embodies glass. Waste glass is squashed into 

demonstrated sizes for use as aggregate in distinctive areas, 

for example, water filtration, coarseness putting, sand spread 

for game turf and sand substitution in cement. Concrete is 

most comprehensively used man made improvement 

material and its advantage is extending regulated.. The 

utilization  of stream sand as fine aggregate prompts abuse 

of regular assets, bringing down of water table, sinking  of 

scaffold docks and disintegration of waterway bed. In the 

occasion that fine aggregate is supplanted by waste glass by 

specific rate and specifically size achieve, it will decrease 

fine aggregate substance and subsequently reducing the 

malicious effects of stream diving and in this way making 

strong collecting industry reasonable. The measure of waste 

glass delivered has bit by bit extended over the late years in 

light of the fact that of a regularly developing utilization of 

glass items. Most waste glass has and is being dumped into 

landfill destinations. The territory filling of waste glass is 

undesirable in light of the way that waste glass is non-

biodegradable which makes them actually less cheerful. 

Usage of this waste is the need of great importance. There is 

enormous potential for utilizing waste glass as a part of the 

solid development area. Right when waste glasses are reused 

in making concrete things, the creation cost of strong will go 

down. This move will fill two needs; in the first place, it will 

be environment agreeable; second, it will use waste set up of 

valuable and moderately costlier characteristic assets. The 

potential ecological advantages of this undertaking were: 

Enhance monetary feasibility and manageability of 

residential kerbside reusing.  

Decrease nursery gas outflows.  

Preserve vitality and material assets. 

RECYCLING OF GLASS 

Post-shopper glass compartments have generally been 

discarded either in residential cannot, which winds up in 

landfill, gathered in assigned accumulation spots for 

reuse/reusing, or gathered from kerbside and after that 

shipped to accumulation destinations. The significant point 

of ecological powers is to diminish, beyond what many 

would consider possible, the transfer of post-shopper glass 

in landfill and preoccupation to financially feasible glass 

item streams. Glass is an one of a kind dormant material that 

could be reused commonly without changing its synthetic 

properties. At the end of the day, containers can be smashed 

into cullet, then softened furthermore, made into new jugs 

without critical changes to the glass properties. The vast 

majority of the glass delivered is as holders, and the greater 

part of what is gathered post-purchaser is again utilized for 

making compartments. The productivity of this procedure 

relies on upon the system for gathering and sorting glass of 

distinctive colour. In the event that distinctive shading glass 

(clear, green, golden) could be isolated, then they could be 

utilized for assembling comparative shading glass holders. 

In any case, when the glass colours get blended, they get to 

be unacceptable for utilization as compartments, and are 

then utilized for different purposes, or sent to landfill. 

II. MATERIALS USED 

A. Cement  

PPC is made by inter grinding  OPC clinker with 15-35% of 

pozzolanic material. Pozzolanas are basically siliceous or 

aluminous material, which in itself has no cementitious 

properties, which will be in finely partitioned structure and 

in the vicinity of dampness respond with calcium hydroxide, 

freed in the hydration process, at standard temperature, to 

frame mixes having cementitious properties. The pozzolanic 

materials for the most part utilized are fly powder or 

calcined dirt. PPC creates less warmth of hydration and 

offers more noteworthy imperviousness to assault of 

forceful environment, gives long haul quality and upgrades 

the strength of structures. 

 IS Code 
(IS 269 – 

1989) 

1. Fineness  (Sq.m/Kg) 225 

2. 

Soundness 

a.) Lechatlier (mm)  max                                   

- 
b.) Auto Dave Max (%)                                     

- 

 

10 mm 

0.8 % 

3. 

Setting Time (mts) 

a.) Intial Setting Time (min)                              

- 
b.) Final Setting Time (max)                             

- 

 

30 minutes 

600 

minutes 

4. Compressive Strength  
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a.) 7 Day Min MPa                                            

- 
b.) 28 Day Min MPa                                          

- 

22 MPa 

33 Mpa 

Table 1: Physical Properties of Cement (Pozzolana Portland 

cement - Fly Ash Based) 

 IS Code 
(IS 1991) (Fly Ash Based) 

1489-Part-I 

1. 
Lime Saturation 

Factor 
Not  Specified 

2. Alumina ratio Min. Not Specified 

3. 
Insoluble Residue 

(%) Max. 

X+4(100-X)/4.  (X – denotes % 

of Fly Ash) 

4. MgO(%) Max. 6 

5. 
Max. Sulphuric 

Anhride 
3% Max 

6. 
Loss Ignition (%) 

Max. 
5 

Table 2: Compound Properties. 

B. Fine Aggregate 

Fine agggregate/sand is a gathering of grains of mineral 

matter got from the crumbling of rocks. It is recognized 

from rock just by the extent of grain or molecule, however is 

particular from muds which contain natural minerals. Sands 

that have been sorted out and isolated from the natural 

material by the activity of streams of water or by winds 

crosswise over dry terrains are for the most part very 

uniform in size of grains. As a rule business sand is gotten 

from stream beds or from sand hills initially shaped by the 

activity of winds. A significant part of the world's surface is 

sandy, and the sand is generally quartz and different 

siliceous materials. Sand is used to make mortar and 

concrete and for making molds in foundries. 

C. Coarse Aggregate 

Coarse aggregate are the pulverized stone utilized for 

making cement. The business stone is quarried, pulverized 

and reviewed. A significant part of the pulverized stone 

utilized is stone, limestone and trap rock. Pulverized granite 

stone metal of 10 mm size from a neighborhood source was 

utilized as coarse aggregate. The specific gravity of 2.7 and 

fineness modulus 6.06 was utilized. The coarse aggregate 

are granular materials got from rocks and pulverized stones. 

They can be moreover gotten from manufactured material 

like slag, shale, fly cinder what's more, mud for utilization 

in light-weight concrete. 

 

Material Sieve Size 

Percentage Passing 

40 20 10.5 10 4.75 2.36 1.18 0.6 0.30 0.15 

20mm 100 90.6 11.3 0.0 0.0 - - - - - 

12.5mm - - 98.6 83.7 - 1.3 0.0 - - - 

Sand - - - 100 100 93.4 65.3 38.8 12.5 0.7 

Table 3: Sieve Analysis of Aggregate. 

D. Glass Powder 

Waste glass was gathered from Glass House, comprising of 

waste window glass, Soda Lime glass. It was pulverised in 

Los Angeles abrasion apparatus and after that sieved 

through 1.18mm IS sieve. The specific gravity of waste 

glass was discovered to be 2.42. Chemical composition of 

glass is introduced in TABLE III. Fig.1 shows sieved glass 

powder and Fig.2 shows manual mixing of glass powder 

with sand. 

 

Oxides Percentage 

SiO2 70.3 

Al2O3 2.0 

Fe2O3 1.3 

MgO 10.2 

Na2O 14.0 

K2O 0.5 

Table 4: ./Chemical Composition of Glass. 

E. Concrete Mix Design 

Grade of Designation  M-25 
Type of Cement  PPC confirming to Is1489 – Part I 
Maximum Nominal Size of Aggregate  20 mm 
Minimum Cement Content  300 kg 
Maximum water cement ratio  0.5 
Workability  60 mm slump 
Type of Aggregate  Crushed Angular aggregate 
Maximum Cement Content  450 kg/m3 
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Fig. 1: Sieved Glass Powder 

 
Fig. 2: Sand mixed with squashed glass 

III. TASK DESIGN 

The analyst accepts that glass containers can be handled into 

development grade cullet utilizing any advantageous 

mechanical strategy. For cullet-aggregate mixes, glass cullet 

can be mixed with normal aggregates by any advantageous 

mechanical strategy. Typical insurances ought to be taken 

after to anticipate isolation. Typical aggregates for 

development incorporate sands, rock, smashed shake and 

reused cement. The glass cullet and cullet total mixes ought 

to be contrasted and these standard particulars for every 

particular application. The analyst examines the impacts of 

utilizing waste glass as an option fine aggregate. As 

indicated in Fig.  3, the analysts utilized waste glass from 

glass house and various sources. This waste glass was 

cleaned to keep remote materials or chemicals from sullying 

the examples. Subsequent to cleaning, they were pounded 

physically and sieved to guarantee consistency in molecule 

size. The scientist utilized concrete mixture which has 1:2:4 

extent of bond, sand and rock separately. Some percentage 

of sand was supplanted by pounded waste glass (10%, 20%, 

30%, 40%, 50%) and control blend was likewise made 

accessible. Three (3) examples were gathered from every 

blend utilizing 100x100mm cubes and these examples were 

tried for compressive quality utilizing UTM upon its 7th, 14, 

21st, and 28th day of its curing. At that point, the outcomes 

were assessed. 

 
Fig. 3: Task Design 

IV. TASK ADVANCEMENT 

In this task, glass is delivered in numerous structures, 

including bundling of compartment glass (jugs, containers), 

level glass (windows, windscreens), bulb glass (light 

globes), cathode beam tube glass (TV screens, screens, and 

so on.), all of which have a constrained life in the structure 

they are delivered and should be reused/recycled keeping in 

mind the end goal to dodge ecological issues that would be 

made if they somehow managed to be stockpiled or sent to 

landfill. The vast majority of the glass created is as 

compartments, and the greater part of what is gathered post-

buyer is again utilized for making holders. The proficiency 

of this procedure relies on upon the system for gathering and 

sorting glass of distinctive colours. On the off chance that 

distinctive shading glass (clear, green, amber) could be 

isolated, then they could be utilized for assembling 

comparative shading glass compartments. On the other 

hand, when the glass hues get blended, they get to be 

unsatisfactory for utilization as holders, and are then utilized 

for different purposes, or sent to landfill. 

The stepwise procedures is as follows –  

- Materials required in the study were gathered. 

- The glass containers were cleaned to verify that it is 

free from contaminants. 

- Sieving and crushing is done physically. 

- Crushed glass is then used in concerete as an 

replacement for some percentage of sand. 

- Casting of the cubes is done. 

- Upon the 7th, 14th, 21st, and 28th day of its curing, the 

samples were tested using universal testing machine. 

V. TEST RESULTS 

Compressive Strength 

It is watched that when fine aggregate is supplanted by 10% 

glass squander, the compressive quality at 7 d is found to 

increment by around 47.45% by and large (Table V and Fig. 

4). In any case, it is obvious that increment in compressive 

quality at 28 d is just 3.30% at same substitution level. It is 

watched that on supplanting fine aggregate by 20% glass 

waste all things considered there is an increment in 

compressive quality at 7 d by 13.35% on the other hand, at 

28 d; increment in compressive quality is 2.20%. It is seen 
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that there is an increment in compressive quality at 7 d by 

around 11.28% though at 28 d compressive quality is 

diminished possibly at 30 and 40% substitution level. 

 
Fig. 4: Variety in compressive strength of glass waste 

concrete 

VI. CONCLUSION 

From the above discoveries, the accompanying conclusions 

might be made out of the study:  

1) While utilizing waste glass as fine aggregate 

substitution, 28 d strength is found to imperceptibly 

expansion up to 20% substitution level.  

2) Negligible lessening in strength is seen at 30 to 40% 

supplanting level of waste glass with fine aggregate.  

3) Waste glass can successfully be utilized as fine 

aggregate  substitution.  

4) The ideal substitution level of waste glass as fine 

aggregate is 10%. 
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