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Abstract— The recent studies have shown that the glass 

fibres can be a very good replacement of cement in concrete 

industries. The glass fibre has very good cementious 

properties thus they can be used as a substitute material for 

the cement. The production of cement accompanied with a 

large amount of carbon dioxide gas which is not good for the 

environment thus replacing cement by glass fibres has a good 

impact on the environment too. Also now days the glass 

industry is facing a disposal problem related to glass waste. 

This study is beneficial for both the industries. In this study 

the cement is replaced by glass fibres in the varying 

percentage of 10%, 20%, 30% and 40% by weight of cement. 

The test is performed on these varying percentages and 

observations are recorded. After this a M30 grade of concrete 

is made with the same amount of varying percentages and 

values are recorded. The final results are shown with the help 

of tables. 
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I. INTRODUCTION 

As concrete made possible to our every new construction 

and due to its discovery concrete changes world 

construction technology and speed up to the mark so that 

test of important properties of concrete like compressive 

strength has become so important. The main constitute of 

concrete is cement and production process of cement very 

long and not friendly to the environment and releases some 

greenhouse gases like CO2 etc and other pollutant but full 

replacement cement by any other substance could not 

possible so that work is going on the partial replacement of 

cement by some material like silica fume, fly ash, rice husk 

ash, etc. various research work have to be done to justify the 

replacement of cement by other pozzolanic material. Now in 

the present study we are replacing the cement by waste glass 

powder partially, main constituent of all type glass is silica 

(SiO2) as the large size particle of glass used as the coarse 

and fine aggregates in concrete but in this process main 

problem is alkali-silica reaction (ASR) which is hazardous 

to concrete so that to mitigate the alkali-silica reaction glass 

is used in very fine powder form, the particle size of glass 

powder less than 100 µm so as to minimize alkali silica 

reaction . 

A. Objectives 

The reason behind doing this research is to find out the 

various factors effect listed below: 

 To evaluate the pozzolanic activity of waste glass 

powder as a partial replacement of cement and 

recyclability of waste glass powder. 

 A comparative study of waste glass powdered cement 

mortar and conventional cement mortar. 

 A comparative study of waste glass powdered concrete 

and conventional concrete. 

II. LITERATURE REVIEW 

W P Prema Kumar et al (2014) studied that waste glass 

powder replace the cement in concrete  in steps of 5% from 

0% to 40% by volume and effects of this replacement on 

compressive strength, split tensile strength, weight density 

and workability are find out. This shows that the 

compressive and split tensile strengths of concrete enhance 

at first as the substitution percentage of cement with glass 

powder increases and become maximum at about 20% and 

after that decreases. The weight density and workability of 

concrete decrease simultaneously as the substitution 

percentage of cement with waste glass powder increases. 

The substitution of cement up to about 30% with waste glass 

powder can be made without any decrease in compressive 

strength of concrete. 

M. Iqbal Malik and Muzafar Bashir et al (2013) 

studied that 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, splitting tensile strength, durability (water 

absorption) and density at 28 days of age and the results 

obtained were compared with those of normal concrete. 20% 

replacement of fine aggregates by waste glass showed 15% 

increase in compressive strength at 7 days and 25% increase 

in compressive strength at 28 days. Fine aggregates can be 

replaced by waste glass up to 30% by weight showing 9.8% 

increase in compressive strength at 28 days. With increase 

in waste glass content, percentage water absorption 

decreases. With increase in waste glass content, average 

weight decreases by 5% for mixture with 40% waste glass 

content thus making waste glass concrete light weight. 

Workability of concrete mix increases with increase in 

waste glass content. Splitting tensile strength decreases with 

increase in waste glass content.  

Gunalaan Vasudevan and Seri Ganis Kanapathy 

pillay (2013) This study was conducted to investigate the 

effect of using waste glass powder in concrete. Laboratory 

work was conducted to determine the performance of 

control sample and concrete with used waste glass powder. 

The performance of these types of concrete was determined 

by the workability test, density test and compressive 

strength test. The workability of concrete is determined 

using slump test and compacting factor test. Meanwhile, 

compressive strength test is done to determine the strength 

of concrete. For each type of concrete, a total of six 150mm 

x 150mm x 150mm cubes were cast. The cubes were tested 

at the ages of 7, 14 and 28 days to study the development of 

compressive strength. The results indicate that the concrete 

with using waste glass powder were able to increase the 

workability of concrete and also the compressive strength. 



Feasibility Studies on Use of GFRP Rebar’s as Reinforcement in Concrete 

 (IJSRD/Vol. 4/Issue 07/2016/186) 

 

 All rights reserved by www.ijsrd.com 778 

However, the density is reduced compare to standard 

mixture of concrete. 

This result achieved from the slump test that use of 

waste glass powder were will increase the workability of 

concrete. In term of strength, concrete with using waste 

glass powder averagely have higher strength at 14 days but 

once the concrete reached at 28 days the control mix give 

more higher value compare to mix that contained waste 

glass powder but still give high value of the grade 30. From 

this research, using waste glass powder is giving positive 

value even though the value compare to standard mix it just 

less about 1N/mm2 Concrete become lighter when mix with 

waste glass powder. 

Dr. Keshav K. Sangle and Dhanaraj Mohan Patil 

(2013) In this study, waste glass powders have been used as 

replacements to the concrete ingredient i.e. cement and the 

mechanical properties like compressive strength are 

measured. Also we were studied the size effect of glass 

powder on strength of concrete. For checking strength effect 

of replacement of cement by glass powder, the cement is 

replaced at 10%, 20% and 30%. For study of size effect of 

glass powder the powder is divided in to two grades one is 

glass powder having size less than 90 micron and another is 

glass powder having particle size ranges from 90 micron to 

150micron. 

It is found from study, Initial strength gain is very 

less due to addition of GLP on 7th day but it increases on 

the 28th day. It is found that 20% addition of GLP gives 

higher strength. And also GLP size less than 90 micron is 

very effective in enhancement of strength. 

It is found from above result that addition of GLP 

in reduces the 7th day strength of all samples. It is seen from 

above result that GLP is not taking part in earl strength gain 

in concrete. Also it is observed that mixture containing 

cement replaced by 20% GLP get higher strength to that of 

10% & 30% replacement. 

T.E. Omoniyi et al (2014) This work examines the 

possibility of using Waste Glass Powder (WGP) as a partial 

replacement of cement in saw dust composite brick to assess 

its pozzolanic activity and its effect on the properties of the 

composite. WGP was used to partially replace cement at 

0%, 5%, 10%, 15%, 20%, 25%, and 30% in the production 

of test samples of100x100x100mm at binder sand mixing 

ratio of 1:6. After casting the cubes, they were tested for 

compressive strength, water absorption and capillary water 

absorption and volume porosity. 

The results indicated that WGP can be used as 

cement replacement material up to 30% at particle size less 

than 100μm to prevent alkali silica reaction and this can be 

utilized in the manufacture of non-load bearing sandcrete 

block without any unfavourable effect. The study further 

revealed that waste glass, if ground finer than 100μm shows 

a pozzolanic behavior because it reacts with lime at early 

stage of hydration forming extra CSH gel thereby forming 

denser cement matrix. The early consumption of alkalis by 

glass particles mitigate alkali-silica reaction by increasing 

durability of composite brick which is manifested in the 

result of volume porosity, water absorption, capillary 

absorption as well as in the results of sample densities. 

N. Tamanna and N. Mohamed Sutan et al (2012) 

This paper investigates the fineness properties of four sizes 

glass particles and strength characteristics of mortar in 

which cement is partially replaced with glass powder in the 

replacement level with 10%, 20%, 30% and 40%. Mortar 

cubes containing with varying particle sizes in the ranges of 

212μm, 75μm, 63-38μm and lower than 38μm and in a 

water to cement ratio 0f 0.50 and 0.45 have been prepared. 

Room temperature and relative humidity have been 

maintained 32ºC and 90% respectively during the curing 

process. 

In the present study, the glass powder can be used 

as a partial replacement of cement. Replacement of 10% 

cement with glass powder reveals the higher compressive 

strength at 28days than other levels of replacement. Finer 

size glass particle exhibits comparatively better result than 

coarser particles Particle size, finer than 38μm shows almost 

the same strength as Portland cement, due to the similar 

particle size distribution. 

III. METHODOLOGY AND RESULTS 

In this study we have replaced cement with glass powder in 

cement concrete paste and then check what changes occurs 

in the paste. We have performed various necessary test on 

cement and aggregates so that they can give satisfactory 

results and after the calculation we get following 

composition for M30 grade of concrete. 

 Cement= 410.42 kg/m3 

 Water   = 197 kg/m3 

 Fine aggregate = 729.90 kg/m3 

 Coarse aggregates = 1113.30 kg/m3 

 Water cement ratio = 0.48 

The results are as followed:  

A. Initial and Final Setting Time of Cement 

Sample 
Standard 

consistency 

Initial 

setting time 

(minutes) 

Final 

setting time 

(minutes) 

Normal OPC 

cement 
30.0 46 410 

With 10% glass 

replacement 
31.5 49 420 

With 20% glass 

replacement 
33.0 60 438 

With 30% glass 

replacement 
36.25 65 445 

With 40% glass 

replacement 
40.0 74 455 

Table 1: Initial and Final Setting Time of Cement 

B. Compressive Strength of various Samples (Cement 

Cubes) 

 
3 day 

strength 

7 day 

strength 

28 day 

strength 

Normal OPC 43 grade 21.67 31.53 41.53 

With 10% glass powder 18.13 29.36 40.33 

With 20% glass powder 17.55 28.2 40.9 

With 30% glass powder 17.0 28.16 41.23 

With 40% glass powder 16.47 25.8 39.73 

Table 2: Compressive Strength of Various Samples (Cement 

Cubes) 

From table we can see that 28 days strength of Glass Fiber 

Cement is approximately similar to strength of cement but 
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when we used 40% glass fiber strength of cement is 

decreasing. 

C. Compressive Strength of various Samples (Cement 

Concrete Cubes) 

Sample 
3 day 

strength 

7 day 

strength 

28 day 

strength 

Normal OPC 43 grade 19.48 23.99 29.03 

With 10% glass powder 18.49 23.92 28.96 

With 20% glass powder 17.56 23.47 28.74 

With 30% glass powder 18.22 23.69 28.59 

With 40% glass powder 16.44 19.62 27.31 

Table 3: Compressive Strength of Various Samples (Cement 

Concrete Cubes) 

From table we can see that 28 days strength of 

glass fiber concrete is approximately similar to strength of 

concrete but when we used 40% glass fiber strength of 

concrete is decreasing.   

IV. CONCLUSIONS 

We can see that the strength gets decreasing as we increase 

the percentage of the glass fiber. At 28 days strength of 

glass powder concrete and cement can be used since its very 

close to the required strength. From 10% t0 30% when we 

used glass fiber the strength is approximately similar but at 

40% it is decreasing. 
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