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ABSTRACT

Concretes are the major material that plays an important role in the modern construction. Fine aggregate is an
imperative for making concrete slurry. Nowadays the river sand has wide usage in concrete construction as a
fine aggregate. As we know river sand in non renewable resource and according to this we need to reduce the
usage of river sand partially or wholly. Waste glasses from industry cause severe effects on human beings,
animals and it cause severe damage to environment also, which in turn increase the land pollution. There is no
safe disposal of waste glasses. So instead of polluting the environment we can utilize them in various processes
as a raw material. In this paper, the replacement to fine aggregate has been made by waste dumped glasses. The
pulverized waste glass has been replaced as 10%, 20% and 30% as a partial replacement to fine aggregate. The
important Engineering properties of concrete such as strength and durability have been discussed by
experimental investigation between conventional concrete and glass powder replaced concrete.
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I. INTRODUCTION

Nowadays, many recycling company realize that they gain little or even have a loss of income by processing
glass. The general process recycling included of collecting, sorting, transporting, benefiting, and manufacturing
glass back into bottles, is the most common form of glass recycling and has costs embedded in each step of the
process . Glass is produced in many forms, including packaging or container glass, flat glass, bulb glass, and
cathode ray tube glass. .The plain glass dust waste can be recycled, but it is costly to remove the color from
colored glasses and recycle again. The glass waste was collected from shops with type bottles. Cathode ray tube
glass (TV screens, monitors, etc.) was not used in this study due to concern about hazardous metals content.
Glass containers compositions from abundant raw materials are sand, soda ash and limestone. The Glass
containers are commonly made with a combination of various oxides or oxygen based compounds and is
commonly referred to as “Soda-Lime” glass. Silica is the most common content among these. The dumping of
waste glasses from industry or other sources are not biodegradable, which create land pollution to living
things. When waste glasses are reused in concrete as a fine aggregate, the production cost of concrete will be
greatly reduced .This research has been conducted to identify the suitable composition of glass dust waste as
fine aggregate replacement material in concrete and also to study the compression strength of concrete.
Concrete is a widely used material in the world. Some alternative materials have already been used like fly ash,
slag, red mud, pond ashes were used in concrete mixtures as a partial replacement of natural sand. Similarly the
waste glasses were collected from the industry was used. The collected waste dumped glasses were crushed to
fine size and it could be used an alternate material for natural sand as partial replacement.

II. MATERILAS USED

The following materials have been used for making the concrete specimens for strength and durability tests.
1. Cement

2. Sand

3. Water

4. Glass powder
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Cement

Cement is a binder, a substance used for construction that sets, hardens, and adheres to other materials to bind
them together. Cement is seldom used on its own, but rather to bind sand and gravel (aggregate) together. In
this project OPC 53 grade has been chose for making concrete slurry. Because OPC 53 grade cement has wide
usage in construction industry.

Sand

Sand is a granular material composed of finely divided rock and mineral particles. River sand has been used for
making concrete slurry. River sand without clay lump has been chose to avoid reduction in strength and
durability of concrete during conducting test.

Water

Water is an integral part of construction. If the water quality is not maintained, the building gets damaged
easily and it can be easily visible. Water with PH value of above 6 has been chose for making concrete slurry.
And PH value of water should not be less than 6 also not more than 8. Water should be free from sulphates and
chlorides.

Glass powder
Waste glass is one materials when ground to a very fine powder shows pozzolanic properties which can be
used as a partial replacement for cement in concrete. In this project, an attempt has been made to find out the

strength of concrete containing waste glass powder as a partial replacement by 10%, 20% and 30% to fine
aggregate in concrete.

Figure 1: Glass powder

III. STRENGTH AND DURABILITY TEST ON SPECIMEN

Slump cone test

Concrete slump test or slump cone test is to determine the workability or consistency of concrete mix prepared
at the laboratory or the construction site during the progress of the work. Concrete slump test is carried out
from batch to batch to check the uniform quality of concrete during construction. The slump values were kept
between 50mm to 75mm to made concrete as good in workability.

Figure 2: Slump cone test for workability
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Compaction factor test

Compaction factor test is the workability test for concrete conducted in laboratory. The compaction factor is the
ratio of weights of partially compacted to fully compacted concrete. It was developed by Road Research
Laboratory in United Kingdom and is used to determine the workability of concrete. And the value of
compaction factor has found as 0.75

Figure 3: Compaction factor test for workability
Compressive strength test

The compressive strength of a material is that value of uniaxial compressive stress reached when the material
fails completely. The compressive strength is usually obtained experimentally by means of a compressive test.
Compressive strength of concrete is usually found by testing cube of size 150 mm X 150mm X 150mm concrete
specimens were casted using M20 grade concrete. Specimens with Nominal concrete and glass powder
concrete (glass powder is partially replaced by 10%, 20% and 30% with Natural sand) were casted. During
casting the cubes were manually compacted using tamping rods. After 24 hours, the specimens were removed
from the mould and subjected to water curing for 28 days. After curing, the specimens were tested for
compressive strength using a compression testing machine as per IS code provisions.

Split tensile strength test

Split tensile strength of concrete is usually found by testing concrete cylinders. Cylinders of size 150mm in
diameter 300 mm in depth were casted using M20 grade concrete. Specimens with Nominal concrete and glass
powder concrete (glass powder is partially replaced by 10%, 20% and 30% with Natural sand) were casted.
During casting, the cylinders were manually compacted using tamping rods. After 24 hours, the specimens were
removed from the mould and subjected to water curing for 28 days. After curing, the specimens were tested for
compressive strength using a calibrated compression testing machine.

IV.  RESULTS AND DISCUSSION

The compression test results of conventional M20 grade concrete and glass powder replaced concrete has been
plotted in bar chart. It clearly shows that increase in the percentage of glass powder gave decreased
compressive strength than the conventional M20 grade concrete at the age of 28 days. But almost similar result
has been achieved for 10% glass powdered replaced concrete at the age of 28 days like conventional M20 grade
and it gave low compressive strength at the initial stage.
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Figure 4: Compressive strength comparison graph

The split tensile strength results of M20 grade concrete and glass powder replaced concrete has been plotted in
bar chart. The tensile strength results at the age 3, 7 and 28 days of glass powdered replaced concrete were
almost similar to conventional M20 grade concrete.
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Figure 5: Split tensile strength comparison graph
V. CONCLUSION

The following conclusion has been made as per the Strength and Durability test of glass powder replaced
concrete and comparison done with conventional M20 grade concrete.

e The workability of both conventional M20 grade and glass power replaced concrete has been checked by
slump cone test and compaction factor test and the optimum range has been achieved by standard water
cement ratio as per IS code provions.

e The characteristic compressive strength of glass powder replaced concrete gave good result at the initial
stage of 3 days and the compressive strength decreased at the age 28 days with increased in glass powder
content. It clearly showed that we can get desired result up to 15% glass powder replacement to fine aggregate.
o The tensile strength of glass powder replaced concrete gave good result similar to conventional M20 grade
concrete. But after 30% replacement the strength will be decreased.
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