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Abstract

Concrete admixture is added to enhance the properties of concrete to make its function as
required. In this paper analysis of properties of concrete using of glass powder as admixture to
concrete is studied and verified the strength of concrete and temperature emitted due to chemical
reaction to the normal Portland cement. Using of glass powder as admixture the temperature
emitted due to exothermal reaction of concrete has reduced. As glass has property of absorbing
high temperature. This gives better results hence we can use this glass powder as an admixture.
Where the reacting temperature and the emitting temperature place a crucial role in construction,
and as glass powder is rigid and non-crystalloid solid this increase bond strength in concrete to
increase its strength.
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1. Introduction

Glass powder is non-crystalline amorphous solid that is often transparent, white and has wide
spread practical, technological and decorative usage applications. The silica of ass formed from a
specific type of soda-lime glass, silicon dioxide, sodium oxide from sodium carbonate, calcium
oxide from sodium carbonate, calcium oxide also called time. Silica is common fundamental
constituent of glass [1]. However, its high melting temperature (17230) and viscosity make it
difficult to work with [2]. Extremely clear glass, used for fiber-optic wave guides in
communication networks [3]. As light losses through 1 km of glass fiber is 5% its intensity [4].
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Glass can be easily mold to any shape by melting it to its melting temperature. These are
different types of glasses formed due to advancement

e Fused quartz

e Soda-lime silica glass

e Sodium baron silicate glass

e Lead-oxide glass

e Alumina silicate glass

e Germanium-oxide glass etc

The advancement of glass has made to increase its bond strength, now a day’s glasses have
strength to withstand the velocity of speed of bullet.

Glass are produced widely because they have good transparency to pass light through it, the glass
can be reused, recycled. Glass can be manufactured to any color. Glass imposes a
microscopically smooth surface. Glass powder has good bond strength within which increases
strength of concrete if we see glass powder as admixture. Since very less number of literature
found related to the present study, the author just compared his work with general ordinary
Portland cement.

2. Methodology

The crushed glass powder collected from manufactures. This powder must not be exposed to sun
light and other chemicals. Instead packing powder in aluminum sheets or polythene cover helps
in protecting powder from atmospheric moisture. While mixing the powder must be free from
lumps. Target strength of concrete was determined by the equation. Target strength= f’ck= fck
+1.65(s)—|[eql], according to the standard code from 1S10262-2009 . The amount of crushed
glass powder was calculated from the following equation, volume of powder used = (mass of
chemical admixture/specific gravity of admixture *1000). The specific gravity of glass powder
was found 1.54 by Le-Chatelier principle [5] [6].

The cube casted for the size 15cm3. The compression and flexure strength were tested forl, 7,
14, 21 and 28 days after casting.

An empty spaced cube with bottom size of 10*10*10cm casted using concrete with glass
powder concrete and walls of thickness 1cm. Water of 1000c was filled in empty cube and the
time consumed for reduction of temperature of water to 400c were noted down. This gives the
time consumed by cube to reduce inner temperature of 1000c of water to 400c.

An empty cube casted by using crushed glass powder concrete size 10*10*10 was inserted into
another larger empty cube casted using plane cement concrete size of 15*15*10cm. 3cm
sufficient space was left between two cubes was filled with Water of 100c and top side of cube
was closed by lid. Water temperature was noted down after 8mins for 1, 7, 14, 21 and 28 days of
similar casted samples. The difference between the water temperature noted after 8min and the
temperature at room temperature gives the amount of heat transmitted through the walls of inner
cube.
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3. Results and Discussions
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4. Conclusions & Recommendations

From the fig(1) it is observed that the compressive strength has increased by using glass powder
as admixture as 20.49 and 28.67 M Pa compared to normal Portland cement gaining 19.71 and
27.72 M Pa compressive strength for 28 days, by using M20 and M30 grade of concrete.

From the fig (2) it is clear that flexural strength of concrete using glass powder as admixture is
greater that is 6.19 and 8.51 M Pa than ordinary Portland cement with 5.78 and 8.17 M Pa. By
M20 and M30 grade concrete, for 28 days respectively.

From fig (4) the transmitted temperature from glass powder concrete is less that is 1.130c and
1.090c where ordinary Portland cement transmits about 1.370c and 1.390c respectively for M20
and M30 grade concrete.

Fig (3) shows, time taken by each simple cool down from 1000c to 400c. The present study
reveals that glass powder concrete takes less time that is 34 min 4 sec and 38 min 31 sec
comparatively to the normal concrete 34 min 4 sec and 38 min 48 sec, by M20 and M30 grade
concrete respectively. Hence it says the temperature liberated during chemical reaction is less in
glass powder admixture concrete cube.

Hence glass powder is best admixture that can be recycled, reused and helps in increasing
concrete strength, decreasing reaction temperature.
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