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Effect of Mixing Glass Powder and Steel Powder in Concrete
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Abstract— Civil structures are designed considering the
target compressive strength of the concrete. Although, few
other parameters such as workability, water to cement ratio,
setting time of cement and surface hardness influence the
performance of concrete. In the present research a series of
experiments had been performed to compare the use of glass
powder and steel powder as partial replacement of sand in
different proportions. Blended cement prepared by mixing
Portland cement with Fly ash in 1:0.5 and 1:1 proportion has
been used for this study. Concrete mixes are modified by
10%, 15% and 20% and 25% of glass powder and steel
powder in replacement. The main conclusions drawn are
inclusion of glass powder increases the compressive strength
up-to a certain proportions and then reduces the strength.
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I. INTRODUCTION

Partial substitution of sand in concrete minimizes the use of
natural resources and thus, decreases the global warming.
Current practice may permit up to a certain limit of reduction
in the content of sand in the concrete mix.

Glass powder-is a significant material utilized in the
building production Glass powder is added to improve the
properties of concrete, in particular its compressive strength,
and other resistance.

Steel powder is formed from steel cutting factories
during the sawing and finishing of steel parts, and almost 20
- 25% of the processed steel is converted into the powder. It
has been analyzed that typically compressive strength
increased with adding this powder in place of cement or sand.

Reprocess of these waste materials in construction
industry is an inventive run towards sustainable and
ecological construction. Utilization of waste materials in
construction has been considered as ecological, however, this
thought has been not accepted widely between the researchers
as these materials imposes severe deleterious effects on the
concrete.

Il. OBJECTIVES OF PRESENT WORK

In the present research a series of experiments had been

performed

1) To determine the effect on properties of concrete mixes
which are modified by adding 10%, 15% and 20% and
25% of glass powder and steel powder as partial
replacement of sand.

2) To study the variation of properties when ingredients are
mixed in M20 proportions. The properties studied are 3
days, lddays and 28 days compressive strengths,
workability and setting time.

I1l. LITERATURE REVIEW

The growth of concrete technology can reduce the utilization
of natural resources and energy sources and reduce the
trouble of pollutants on environment. Several researchers

utilizes the waste products to improve the properties of
concrete. Abdullah [1] carried out experimental work on the
high strength concrete containing natural pozzolana and glass
powder, hence concluded that use of natural pozzolana in
combination with glass powder in the production of high
strength concrete, and for providing technical and economical
advantages in specific local uses in the concrete industry.

Tasdemir [2] carried out experimental work on the
Effect of curing procedures on properties of glass powder
concrete hence concluded that Steam curing was found to
enhance the properties of glass powder whereas air curing
exhibited adverse effects as compared to moist curing.
Enhancement in the mechanical properties of glass powder
concrete caused by steam curing was manifested by strength
increase and permeability and permeable void volume
decrease.

Researchers also investigated appropriateness of
glass powder as sand substitution in concrete. Improvement
in the properties has been found in compressive strength.
Nevertheless, durability has been increased by replacing sand
with glass powder in mortar.

Khatib (2012)[3] investigated the efficacy of mix as
concrete containing glass powder as partial replacement of
cement. Investigations conducted are ultrasonic pulse
velocity, compression and absorption test.

Patil and Sangle (2013)[4] studied the employ of
waste glass powders as substitute to the concrete component
For examining strength consequences of substitution of
cement by glass powder, the cement is substituted in different
ratios. For studying the effect of glass powder size the powder
is distributed in to two categories.

Replacement of cement with glass powder decreases
the compressive strength of concrete up to 16% (Taha and
Nounu) [5].

IV. EXPERIMENTAL RESULTS

Compressive Strength of different concrete cubes casted
using ordinary cement and Fly-ash cement blended cement in
1:0.5 and 1:1 after 3, 14 and 28 days are tabulated in table 1.

Type of cement 3days | 14 days | 28 days
Ordinary Portland 9.54 15.91 19.43
concrete
Fly ash cement blend
(1:0.5) 8.87 14.82 18.57
Fly ash ‘Ei”i‘;“t blend | 555 | 1373 | 17.87

Table 1: results of compression test

A. Compression Test on Concrete by Replacing Sand

Experiments have been performed for evaluating
compressive strength of concrete blocks prepared by
replacing sand with glass powder and steel powder in
different percentage. Several concrete cubes have been
prepared by replacing 10%, 15%, 20% and 25%, sand by
weight with these waste materials. For preparing mix the
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cement, sand and aggregate have been batched as 1:1.5:3
proportions for forming M-20 mix. Cube moulds of 15 x 15
x 15 cm have been used for casting cubes. The weight of
constitutes and waste materials obtained by concrete mix
design, for each percentage of replacement has been
presented in Table 2.

Weight (kg)

% of supplementary
sand Material as
replaced Cement | Sand | Aggregate replacement of

sand
0 7 10.5 21 0
10 7 9.5 21 1
15 7 8.5 21 2
20 7 7.5 21 3
25 7 8.5 21 4

Table 2: Weight of ingredients in each percentage
1) Replacement by Glass Powder
By replacing sand with glass powder in different percentages
following results have been obtained —

Type of r((;/;’ﬂ‘;izzngy 3 14 | 28
cement Glass powder days | days | days
0 9.54 | 15.91 | 19.43
Ordinary 10 10.82 | 17.2 | 20.84
Portland 15 11.65 | 17.97 | 21.09
concrete 20 12.35 | 18.54 | 22.85
25 13.05 | 19.13 | 23.12
0 8.87 | 14.82 | 18.57
Fly ash 10 9.58 | 15.71 | 19.50
cement 15 10.35 | 16.65 | 20.47
blend (1:0.5) 20 11.17 | 17.65 | 21.50
25 12.07 | 18.71 | 22.57
0 8.22 | 13.73 | 17.87
Fly ash 10 9.21 | 15.10 | 19.30
cement blend 15 10.31 | 16.61 | 20.84
(1:1) 20 1155 | 18.27 | 22.51
25 12,93 | 20.10 | 24.31

Table 3: Results of compressive test
2) Replacement by Steel Powder
By replacing sand with glass powder in different percentages
following results have been obtained -

Type of % of sand 3 14 28

cement replaced by days | days | days
steel powder

0 954 | 15.91 | 19.43
Ordinary 10 11.72 | 17.92 | 21.64
Portland 15 12.65 | 19.09 | 21.89
concrete 20 13.55 | 20.04 | 23.95
25 14.2 | 19.13 | 24.08
0 8.85 | 14.82 | 18,57
Fly ash 10 10.52 | 16.7 20.5
cement blend 15 11.35 | 1758 | 21.51
(1:0.5) 20 12.25 | 18.74 | 22.42
25 13.15 | 19.85 | 23.47
v ash 0 8.22 | 13.73 | 17.87
Cenfe%’taélen d 10 10.21 | 16.15 | 20.3
(1:1) 15 11.33 | 17.54 | 21.9
20 12.65 | 19.23 | 23.09

| | 25 | 13.97 | 21.2 | 25.18 |
Table 4: Results of compressive test

B. Slump Cone Test for Workability by Replacing Sand

1) Replacement of sand with glass powder

Along with compressive strength workability of concrete is
major parameter required for testing the quality of concrete
mix, again by mixing glass powder in cement concrete in
different proportions such as in 10, 15, 20 and 25% following
results were obtained.

MIX % Replacement | Slump Value

0 98

10 91

OPC 15 83
20 74

25 67

0 100

10 92

M1 (1:0.5) 15 87
20 79

25 71
0 110
10 102

M2 (1:1) 15 96
20 89

25 81

Table 5: Results of workability test with Glass Powder
2) Replacement of Sand with Steel Powder
Along with compressive strength workability of concrete is
major parameter required for testing the quality of concrete
mix, again by mixing glass powder in cement concrete in
different proportions such as in 10, 15, 20 and 25% following
results were obtained.

MIX % Replacement | Slump Value
0 98
10 93
OPC 15 86
20 78
25 69
0 100
10 95
M1 (1:0.5) 15 89
20 84
25 75
0 110
10 105
M2 (1:1) 15 102
20 95
25 87

Table 6: Workability Test Results with Steel Powder

V. CONCLUSIONS AND DISCUSSIONS

1) Experiments have been done in order to examine Steel
Powder and Glass powder as replacement of sand in
concrete.

2) Various Concrete mixes were prepared by replacing sand
with these materials for determining compressive
strength and slump values.
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3)

4)

5)

6)

(1]

(2]

(3]

[4]

(5]

It has also been noted that with the increase in content of
supplementary materials decreases the slump value or
workability.

Inclusion of glass powder increases the compressive
strength up-to a certain proportions and then reduces the
strength.

Steel powder increases the strength but reduces the
workability.

Comparatively higher early strength gain (3-days) is
obtained with steel powder concrete.
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