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Abstract 
 
The Environmental effects and depletion of natural materials now a days 
dragging the researcher‟s attention towards replacement of sustainable 

materials in the construction field. At the same time dumping of solid wastes 

in to precious open lands leads to the invention of auxiliary sustainable 

materials in the preparation of concrete. In present research work the 
research study was done to find out the optimum substitution of river sandby 

glasswaste in the concrete preparation for M30 concrete grade. Waste glass 

was crushed and used in replacements percentages of 10, 20, 30and 40 of 
fine aggregate. Mechanical characteristics like strength in Bending, tensile 

and Compression are evaluated. At 30% substitution of fine aggregate in 

concrete the strength values were found to be maximum. Strength values for 

compression, tensile and flexural strengths are found at 30% substitution of 
glass in place of fine aggregate. The increment in strengths is obtained as 

3.01%, 35.06% and 15.88% respectively in compression, split tensile and 

flexure. Scanning electron microscopic (SEM) test was performed on cube 
specimens after curing for 28 days to attain the pattern of the particle 

distribution of the mix. 
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1 Introduction 
 

From decades it has been found that solid waste management becoming a 

major problem. It‟s also noticed such solid glass trash has been generated in 

immense volume and rising ascendingly from some business centers, 
infrastructure field and factories. Remains of glass waste usage in the 

infrastructure field is beneficiary  replacement in the form of aggregate or 

powder form during the concrete production and which in turn reduces the 

expense of production[1]. 
Generally in construction practices the nearby river sand is always be 

used Due to continuous dredging of river sand  making sand scarce and leads 

to invention of alternative materials in the river sand place for  filler material  
in mix substituting of riversandwith Waste crushed glass.It was noticed that 

strength in compression and bending values were increased by 13% for neon 

glass. The splitting strength was found to be 13% for green glass addition [9]. 
Compressive strength was raising with the escalating ratio of waste crushed 

glass found at 28 days. Water absorption has reduced with increase in glass 

effluent aggregate ratio [3,10]. 

The acid attack effect was gets reduced for the concrete with cement and 
fine aggregate replaced with crushed glass [4].When glass was used in 

preparation of concrete the effect depends on particle size of glass and color 

of glass. It was observed that waste glass can be used in construction 
practices. By using waste glass in construction practices one can reduce the 

open land dumping and C02 put prints [2]. Finely ground glass is most 

effective in taking care of ASR [5].Usage of  glass effluent in concrete is not 

only cost-effective, but effective in avoiding open land dumping with solid 
waste of glass [6].The glass wastes can be utilized in preparation of mix in  

place of aggregates as well for decorative purpose also [7]. Compared to 

strength properties concrete with fly ash strength properties of concrete with 
glass powder shows slightly higher values during early strength as well as 

later strength [8]. It is observed that usage of waste glass in fine state will 

reduce the chlorine penetration into the concrete with waste glass [11]. There 
by the reinforcement in the concrete will be protected from the effect of 

rusting. Scanning Electron microscopic test was also done on the prepared 

mix to know the particle distribution at micro level. 

 

2 Quantities of Material 
 

The Quantities of material were tabulated in table 1. 
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Table1: Materials Quantities 

No Mix 

 

Cement 

in  

Kgs for 

m3 

volume 

 

Fine 

Aggregate 

in 

Kgs for 

m3 volume 

 

Waste 

Crushed 

glass 

in 

Kgs for 

m3 

volume 

 

w/c 

ratio 

Plasticiz

er in 

Kgs for 

m3 

volume 

 

Coarse 

Aggrega

te 

in 

Kgs for 

m3 

volume 

 

1 MC0 413 673 0 0.45 0 1139 

2 MC10 413 605.7 67.3 0.45 6.19 1139 

3 MC20 413 538.4 134.6 0.45 6.19 1139 

4 MC30 413 471.1 201.9 0.45 6.19 1139 

5 MC40 413 403.8 269.2 0.45 6.19 1139 

 

3 Experimental Work 
 

3.1 Strength in Compression 
 

CompressionStrength is the most significant parameter in designing a 

structure with concrete as shown in figure 1. It is acquired by testing the cube 
of size 150x150x150 mm. The results obtained were tabulated in Table 2. 

 
Table 2: Compressive strength results 

 
 

 
Fig 1: Compression testing 
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Figure 2: Strength in Compression Vs Mix 

Compressive strength increases as % of Glass increases and got 
maximum strength at 30% replacement by 8.11% increment in strength 

compared with normal concrete. After 30% replacement compressive 

strength has been decreased by additional crushed waste glass in mix as 
shown in figure 2. 

 

3.2 Strength in Tension 
 
Strength of the concrete in tension is the significant property of the 

concrete to be checked as shown in figure 3. For testing concrete tensile 

strength, Split tensile is performed which is a indirect method for 
determining it .Test Specimen are of 100 mm × 300 of cylindrical shape .The 

values obtained were tabulated in table 3. 

 
Table 3: TensileStrength Values 

 
 

 
Fig 3: Tensile testing 
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Figure 4: Strength in Tensile Vs Mix 

 

From above figure, it has found by using 30% of waste crushed glass in 

place of river sand giving maximum tensile strength. Its strength increment 
has been found at 35% compared with traditional as ahwon in  figure 4. 

 

3.3 Strength in Flexure 
 

It is the capability of the concrete resistance in bending. It is also called 

as modulus of rupture, bending strength or transverse rupture strength as 

shown in Figure 5. It is also defined as stress just before it yields in 
flexureconcrete as per table 4. 

Table 4: Flexural Strength Values 

 
 

 
Fig 5: Flexure testing 
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Figure 6: Strength in FlexuralVs Mix 

From above figure, it has seen that by using 30% glass in place of River 

sand giving maximum bending strength. The strength increment was found at 

48% compared with traditional concrete as shown in figure 6. 

 

4 Conclusions 
 

The experimental work is performed to study performance of M – 30 , in 

which Glass Waste is used in place of river sand in examination with the 

regular concrete . In the concrete Crushed glass is added which has 

accompanying changes in performance of concrete. 
1. Compressive quality has been enhanced about 15.88% at 28 days 

contrasted with the regular M – 30 grade concrete. It has been observed that 

this is achieved by replacing the fine aggregate with crushed waste glass by 
30 percent.  

2. Split tensile strength has a great increment about 35.64% when 

compared with the regular M – 30 grade concrete. It has been observed that 
this is achieved by replacing the fine aggregate with crushed waste glass by 

30 percent.  

3. There is high rise in the flexural strength which is 48.54 % 

which is achieved by replacing the crushed glass by 30% in place of fine 
aggregate. 
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