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Abstract - Concrete is an artificial stone like material used for 
various structural purposes . It is made by mixing cement and 
various aggregates, such as sand, pebbles, gravels, shale, etc., 
with water and allowing the mixture to harden by hydration. 
An interesting point about the glass recycling process is that 
can be recycled as many times as required, without any 
deterioration in quality. Here is only a finite amount of 
resource on this planet. Although some are renewable our 
demand for resource is very high. By recycling, we reduce our 
demand for raw material to make the product we use. We 
return valuable materials back into the economic system, 
reducing our rate of resource consumption. 

 At present world concrete industry is one of the 
largest consumers of natural resource due to which 
sustainability of concrete industry is under threat. The 
environmental an economical concerned is the biggest 
challenge concrete industry is facing. In this paper, the issues 
of environmental and economic concern are addressed by the 
use of waste glass as partial replacement of fine aggregate in 
concrete. Fine aggregate were replaced by waste glass powder 
as 10%, 20%, 30% and 40% by weight for M30 mix. The 
concrete specimens were tested for compressive strength test 
and flexural strength test at 7 days and 28 days the results 
obtained were compared with those of normal concrete. In 
that study we use the glass powder as replacement of fine 
aggregate. And reduce the load on natural ingredients like 
Aggregate. And also create an option to natural aggregates. 
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1. INTRODUCTION  

1.1 GENERAL 

  Concrete is the second largest of widely used 
materials; but there are environmental issues related with 
its use which are needed to be taken under considerations. 
Due to various factories and industries large volume of 
waste produced daily .The disposal of the waste generated 
from industries has become serious issue. Solid waste 
management is one of the major environmental concerns in 
the world. Concrete is an all-round composite incorporation 
of materials consisting of cement, sand, coarse aggregate and 
water mixed in an appropriate proportion to obtain the 
desired strength. It has many advantages such as good 

compressive strength, durability, specific gravity etc. due to 
which it has proved its efficiency in the vast field of 
construction industry to build a typical infrastructural 
applications which include tunnels, large and small 
buildings, dams and a variety of other major structures in 
the universe. It has certain disadvantages which include 
brittleness, low tensile strength, low impact strength, heavy 
weight etc. These demerits have controlled the civil 
engineers to direct its ingredients by the addition of a 
suitable material to have a significant effect in order to 
develop its mechanical properties. Since long a variety of the 
materials have been used to avoid its drawbacks such as 
steel, glass and plastic fibers which have shown the fair 
results to improve the properties of the concrete.  

The glass is non-biodegradable material and it is not suitable 
for landfill although glass can be recycled and reused but the 
cost of recycled glass is more than that of the virgin glass. 
Glass is a general product that can be found in different 
types: bottles, jars, window, windshields, bulbs, and cathode 
ray tubes etc. These goods have a narrow lifetime and 
generally disposed of after its usage. Utilization of waste 
glass has fascinated construction industry due to its feasible 
utilization in concrete. Use of waste glass as aggregate in 
concrete has been attempted by many scientists. Fine 
aggregate was partially replaced with glass powder at 10%,, 
20%,30% and 40%  by weight of the fine aggregate and 
tested for its compressive strength and flexural strength at7 
days and 28 days was compared with conventional concrete. 
From the results obtained, it was found to be  glass powder 
can be effectively used as fine aggregate replacement. The 
recycling and reuse of the waste has become the best 
alternatives as their disposal problem of waste .The reuse of 
such waste will reduce the environment impact and is more 
economical the energy required to reuse the recyclable 
material is less than that of virgin materials. Use of natural 
aggregates at a great rate leads to a question about the 
preservation of natural aggregates sources. In addition, 
operation associated with aggregates extraction and 
processing is the principal causes environmental concern. 

  In civil engineering construction, using alternative 
materials in place of natural aggregate in concrete 
production makes concrete as sustainable and 
environmentally friendly construction material glass powder 
being a hard and not easily degrade material if crushed to 
size of sand can be a potential material to substitute sand.  
Concrete is by far the most versatile and most widely used 
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construction material worldwide. It can be engineered to 
satisfy a wide range of performance specifications, unlike 
other building materials, such as natural stone or steel, 
which generally have to be used as they are .The properties 
of concrete depend not only on the various constituent 
materials but also on the way they are proportioned and 
mixed, as well as on the methods of placing and curing the 
composite. Waste recycling can provide an opportunity to 
collect and dispose it in an environmental and economical 
way and it can be also converted into a resource.  

 The utilization of industrial waste or secondary 
materials has encouraged the production of cement and 
concrete in construction field. Over recent decades, intensive 
research studies have been carried out to explore all possible 
reuse methods. Further investigations are needed to clarify 
for instance which are the possibilities and means to 
maximize concrete performance.  Materials accounts for 
about half of all materials used and about half the solid waste 
generated worldwide. Due to the increase in the economic 
growth after development and redevelopment projects in 
the country and subsequent increase in the urbanization in 
the cities has made construction sector to grow drastically 
on one side and on other side construction and demolition 
waste poses a great environmental impact due to increase in 
urban solid waste management. Construction and demolition 
waste is generated up to 25% annually in India. This has 
become scarce and highly expensive. Hence the need for an 
alternative for the river sand has become a major Concern 
for all. 

1.2 PROBLEM STATEMENT 

 Concrete is that pourable mix of cement, water, 
sand, and gravel that hardens into a super-strong building 
material. Aggregates are the important constituents in the 
concrete composite that help in reducing shrinkage and 
impart economy to concrete production. River sand used as 
fine aggregate in concrete is derived from river banks. River 
sand has been the most popular choice for the fine aggregate 
component of concrete in the past, but overuse of the 
material has led to environmental concerns, the depleting of 
river sand deposited and an increase in the price of the 
material. The developing country like India facing shortage 
of good quality of natural sand and particularly in India, 
natural sand deposits are being are be used up and causing 
serious threats to environment as well as society rapid 
extraction of sand from the river bed cause problem like 
deepening of river beds, loss of vegetation on the bank of 
river, disturbance to the aquatic life as well as agriculture 
due to lowering the water table in the well. etc. Therefore 
construction industries of developing countries are in stress 
to identify alternative materials to replace demand for river 
sand. Hence partial replacement of river sand by the other  
materials like a glass powder.  

  The reuse of these waste will help to save cost, 
conserve limited resources and ultimately protect the 
environment. 

1.3 OBJECTIVE 

1. To evaluate the utility of glass powder as a partial 
replacement of fine aggregate in concrete. 2.  To understand 
the effect on compressive strength of glass powdered 
concrete on convectional concrete.                                                                                                                                           
3. To study and compare the performance of convectional 
concrete and glass powder concrete.   

4. To improve the workability of concrete using glass waste.                                                            

5. To decrease the density of concrete.                                                                                             
6. To produce cost effective concrete. 

1.4   SCOPE OF THE PROJECT WORKS 

 This study can show an alternative use of glass 
powder by incorporating them into concrete construction in 
replacement of fine aggregate. Of course, the concept that the 
problem emerges from urbanization and the solution goes 
along with it can also be appreciated.  
 Therefore, the aim of this study is to introduce an 
environmental friendly technology, which can benefit the 
society and the nation and loss the effect on natural 
ingredients on convectional concrete.  

 In that study the replacement of fine aggregate in 
percentage of 0% to 40% at interval of 10%. In that project 
waste glass are recycled by waste glass as replacement of 
fine aggregate. Because of that these projects reduce the 
wastage of glass, it recycled very smoothly and the depletion 
of natural sand reduces. 

1.5 MATERIALS USED AND THEIRE PROPERTIES 

A) CEMENT 

 Cement is binder, a substance that sets and hardens 
and can bind other materials together. The word “cement” 
can be traced back to the roman term opus caementicium, 
used to describe masonry resembling modern concrete that 
was made crushed rock with burn lime as binder. (OPC  53 
Grade). 

B)  WATER 

  Combining water with a cementations material 
forms a cement paste by the process of hydration. The 
cement paste glues the aggregate together, fills voids within 
it and makes it flow more freely a lower water-cement ratio 
yields a stronger, more durable concrete whereas more 
water gives a free-flowing concrete with a higher slump. In 
pure used to make concrete can cause problem when settling 
or in premature failure of the structure. 
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C) AGGREGATE  

  Fine aggregate, in building and construction, 
material used for mixing with cement, to form concrete or 
mortar. Fine aggregate size conforming to sieve passing 
through 2.36mm course aggregate are partial greater than 
4.75mm, but generally range between 9.5mm to 37.5mm in 
diameter. Maximum nominal size of course aggregate: 
20mm. 

D) GLASS POWDER  

  Glass Make a large component of household an 
industrial waste due to its weight and density. The glass 
component in municipal waste is usually made of bottles, 
broken glassware, light bulbs and other items. Adding to this 
waste is the fact that many manual methods of creating glass 
objects have a defect rate of around 40%. Glass recycling 
uses less energy than manufacturing glass from sand, lime 
and soda. 

2. METHODOLOGY 

2.1 COLLECTION AND PROPERTIES OF MATERIALS: 

                        To prepare concrete the material required is 
cement, aggregate, water, waste glass powder. We have 
collected these samples having standard properties. 

2.2 PRELIMINARY TEST FOR MATERIALS:  

                       Preliminary test which are to be perform on 
cement, aggregate, waste glass powder, are as follows:  

1. Cement: fineness test, consistency test. 

2. Aggregate: fineness test, specific gravity, water 
absorption test. 

3. Waste glass powder: fineness test, specific gravity. 

2.3 MIX DESIGN: For mix design the grade of concrete which 
is to be use is M30 and mix design is performed in 
accordance with IS 10262: 2009. 

2.4 CASTING AND CURING OF SPECIMEN: Cubes and 
beams are to be cast with proper compaction and curing of 
these will be done with specified period. 

 

2.5 TESTS ON CONCRETE:  

 

1. TEST ON FRESH CONCRETE: 

 To check the workability of fresh concrete slump 
cone test will be perform. 

2. TEST ON HARDEN CONCRETE 

2.1 COMPRESSIVE STRENGTH  

 Compressive strength test was carried out in 
accordance with [I.S.4031, part 6, 1988, 2000]. For each 
replacement level, 3 cubes were prepared, cured and tested 
and the average values of the 3 results were used. 

2.2 FLEXURAL STRENGTH  

Flexural strength test was carried out in accordance 
with [IS 516-2002]. For each replacement level, 3 beams 
were prepared, cured and tested and the average value of 
the three results was used.  

2.3 TEST SPECIMENS 

 The experimental work consisted of tests of 
standard size controlled specimens of concrete. The casting 
and testing were conducted to find the compressive strength 
on the cubes of size 150mmX150mmX150mm.For flexural 
strength test of concrete beams of size 100 mm X 100 mm X 
500 mm. 

 3. ANALYSIS AND DISCUSSION: 

 We have to perform the strength analysis of 
convectional concrete and concrete with waste glass powder, 
and then compare the results of both. 

4. RESULT OF PRELIMINARY TEST OF MATERIALS: 

4.1 TESTS ON CEMENT: 

1. Consistency of cement = 34 % 

2. Initial setting time = 72 min 

3. Final setting time = 180 min 

4.2 TESTS ON FINE AGGREGATE: 

1. Specific gravity fine aggregate = 2.64 

2. Fineness modulus = 3.1 mm 

3. Zone = Zone 3 

4.3 TESTS ON COURSE AGGREGATE: 

1. Water absorption = 5 % 

2. Specific gravity = 2.6 

4.4 MIX DESIGN- 1: 1.5:2.7 
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5. RESULTS 

5.1 WATER ABSORPTION TEST: 

 Water absorption test was carried out for all 
mixtures and percentage water absorption was measured. 

Table 1 – Water absorption test results for cube specimen 
of size 150mm x 150mm x 150mm 

Waste 
glass 

Content 

Average 
dry 

weight 
before 

curing ( 
g ) 

Average 
wet 

weight 
after 28 

days 
curing ( 

g ) 

Water 
absorbed           

( g ) 

Percentage 
of water 

absorption   
( % ) 

O % 8810 8903 93 1.056 

10 % 8720 8790 70 0.803 

20 % 8420 8484 64 0.761 

30 % 8340 8393 53 0.636 

40 % 8140 8182 42 0.516 

 

 

Figure 1- Water absorption test 

5.2 DRY DENSITY OF CONCRETE: 

 Average dry weight of cube specimens of each 
mixture as compared to reference mix was studied and it 
was observed that density decreases with increase in waste 
glass content. 

 

 

Table 2- Lightweight test results for cube specimens of 
size 150mm x 150mm x150mm. 

Waste glass 
Content 

 

Average dry 
weight of 

cubes 

( g ) 

Dry density 

( KN/m3 ) 

Percentage 
change in 

weight with 
respect to 

reference M30 

cube 

0 % 8810 25.60 0 % 

10 % 8720 25.34 - 1 % 

20 % 8420 24.47 - 4.59 

30 % 8340 24.24 - 5.30 

40 % 8140 23.66 - 7 .56 

 

 

Figure 2- Lightweight test 

5.3 COMPRESSIVE STRENGTH OF CONCRETE: 

 The compressive strength of all the mixes was 
determined as per IS 516 ( 1959 ) with cubical specimens of 
size 150mm x150mm x150mm.The specimens were tested 
after curing period of both 7 days and 28 days. 

Table 3- Compressive strength test results 

Waste glass 
Content 

Compressive 
strength of concrete 

at 7 Days 

( N/mm1 ) 

Compressive 
strength of concrete 

at 28 Days 

( N/mm2 ) 

0 % 24.07 34.86 

10 % 26.66 37.51 

20 % 27.05 38.51 

30 % 27.34 38.21 

40 % 22.36 33.03 
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Figure 3- Compressive strength of concrete at 7 days and 
28 days. 

5.4 FLEXURAL STRENGTH OF CONCRETE: 

 The Flexural strength of all the mixes was 
determined as per IS 516 ( 1959 ) with  specimens of size 
100mm x 100mm x 500mm .The specimens were tested 
after curing period of both 7 days and 28 days. 

Table 4- Flexural strength test results 

Waste glass 
Content 

Flexural  strength 
of concrete at 7 

Days 

( N/mm1 ) 

Flexural strength 
of concrete at 28 

Days 

( N/mm2 ) 

0 % 3.38 4.11 

10 % 3.58 4.33 

20 % 3.74 4.45 

30 % 3.64 4.38 

40 % 3.55 4.05 

 

 

Figure 4- Flexural strength of concrete at 7 days and 28 
days 

6. CONCLUSIONS: 

 On the basis of results obtained, following 
conclusion can be drawn: 

1. When we replacing fine aggregate by waste glass               
powder up to 30 % replacement compressive 
strength of concrete increases. 

2. When we replacing fine aggregate by waste glass               
powder up to 30 % replacement flexural strength of 
concrete increases. 

3. With increase in waste glass content, percentage 
water absorption decreases 

4. with increase in waste glass content density of 
concrete decreases. 

5. Use of waste glass in concrete can prove to be 
economical as it is non-useful waste and free of cost 

6. Use of waste glass in concrete will eradicate the 
disposal problem of waste glass and proved to be 
environment friendly thus paving way for greener 
concrete. 

7. Use of waste glass in concrete will preserve natural 
resources particularly river sand and thus make 
concrete construction industry sustainable. 
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