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Abstract - In this research Cement blended with glass
2Asst.

powder and partial replacement of Sand by torn steel waste
has been considered. Experimental study had been
conducted to evaluate the workability of fresh concrete and
strength characteristics of hardened concrete. Properties of
low strength and medium grade of concrete have been
assessed by blending cement with glass powder and partial
replacement of sand with torn steel waste. The cement
blended with 20% glass powder by weight of cement has
been used to prepare M- 15, and M-25concrete mix. The sand
has been replaced by torn steel waste accordingly in the
range of 0%, 10%, 15%, 20%, and 25% by weight of sand.
Concrete mixtures have been produced, tested and
compared in terms of compressive, strength with the
conventional concrete after 7,14, 28 days.

The replacement of natural resources or basic ingredients in
the manufacturing of cement concrete is a significant topic in
the present construction scenario. Glass powder and torn
steel waste are industrial by-product materials produced
from the process of manufacturing of glasses and iron. Use
of Glass powder and torn steel waste does not only reduce
the cost of construction but also helps to reduce the impact
on environment by consuming the material generally
considered as waste product. Hence, in the current study an
attempt has been made to minimize the cost of preparing
concrete of grades M-15 and M-25 by partially replacing
cement and sand with glass dust and torn steel waste in
concrete. It has been observed that replacing a fixed
percentage of cement and sand not only maintains the
economy of project but also manages the industrial waste.

Keyword- Glass Powder, Torn Steel, Conventional Concrete,
Eco-friendly

INTRODUCTIONThe most effective way to manage these materials is to
partially substitute the cement or sand with this
materials in different grades of concrete such as M30 and
M15 grades of concrete to facilitate the waste management.
The hardening is caused by chemical reaction between
water and cement and it continues for a long time, and
consequently the concrete grows stronger with age. The
hardened concrete may also be considered as an artificial
stone in which the voids of larger particles (coarse
aggregate) are filled by the smaller particles (fine
aggregate) and the voids of fine aggregate are filled with
cement. Properties of concrete with glass powder and torn
steel waste as partial percentile replacement have been
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been considered for all mixes and properties like
workability, density, water absorption, and compressive
strength at 7, 14, and 28 days have been analysed.

Literature Review
The influence of binary and ternary blend of mineral
admixtures on the short and long term performances of
concrete and brought to closed many improved concrete
properties in fresh and hardened states had been studied by
Meena and Singh [1].
Rudy [2] performed experimental study on Effect of
mixture composition and Initial curing conditions over
resistance of ternary concrete, revealed that the effect of
dissimilar proportions of ingredients of ternary blend
concrete mix on resistance of concrete at lower
temperatures.
By the addition of hydrated lime and silica fume the
properties of fly ash concrete investigated by Barbhuiya et
al. [3], and observed that accumulation of lime and silica
fume increases the early compressive strength and long
term strength development and resilience of concrete.
An experimental research on comparison of properties of
steel slag and crushed limestone aggregate concrete
performed Abdullah et al. [4], which concludes that
resilience characteristics of steel slag cement concrete is
better than crushed limestones aggregate concrete.
Patel et al. [5] performed an experimental work on broader
use of steel slag aggregate in concrete and revealed that
durability of steel slag aggregates concrete under freezethaw environment was the main goal in this research, as
there was a belief that the steel slag aggregates have
expansive characteristics and would cause cracking in
concrete.
Qasrawi et al. [6] performed Research work on utilization of
low CaO untreated steel slag in concrete as fine aggregate.
Finally concluded that compressive and tensile strengths of
concrete steel slag are more beneficial for concretes of lower
strength.
Boukendakdji et al. [7] studied the Effect of slag on the
theology of fresh self- compacted concrete observed by
performing experiments and concluded that slag can
produce good self-compacting concrete.
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MATERIALS AND METHODS
Torn Steel Waste- Torn Steel waste, which is produced
locally in great amounts from steel workshops and
factories, has a negative impact on the environment when
disposed. Partial substitution of sand in concrete
minimizes the energy consumption and thus, reduces the
content of cement or sand in the concrete mix. Torn steel
waste is added to cement concrete to improve its
properties, in particular its compressive strength. Torn
steel waste is consists of fine particles of size very small to
the average size. Because of its extreme fineness, torn steel
waste is a very effective alternative material.
Glass Powder- As the glass is primarily a silica-based
substance in amorphous form can be utilized in cementbased applications. The chief concerns for the use of crushed
glasses as aggregates for ordinary cement concrete are the
expansion and cracking caused by the glass aggregates due
to alkali silica reaction. The consumption of recycled waste
glass in Portland occupied significant amount of interest
because of higher dumping costs and environmental
hazards.

laboratory. Replacement of cement and sand with these
materials in different proportions

Experimental Results and Discussion
This chapter summarizes the results and discussion over
it. Following are the details of prepared specimens and
conducted tests Preparation of specimens- Five specimens are prepared
for each Concrete Mixes of concrete.
Table 1- Concrete mixes prepared for M-25 (1:1:2) grade
of concrete
Ingredients (Kg)
Mix
Design

TM1
(Plain
concrete)

TM2
(Blended
concrete)

Sample
no.

Torn
Glass
Cement
Sand C.A Steel
Powder
Waste

%
Torn
Steel
Waste

TM100

2

0

2

4

0

0

TM110

2

0

1.8

4

0.2

10

TM115

2

0

1.7

4

0.3

15

TM120

2

0

1.6

4

0.4

20

TM125

2

0

1.5

4

0.5

25

TM200

1

1

2

4

0

0

TM210

1

1

1.8

4

0.2

10

TM215

1

1

1.7

4

0.3

15

TM220

1

1

1.6

4

0.4

20

TM225

1

1

1.5

4

0.5

25

Table 2- Concrete mixes prepared for M-15 (1:2:4) grade of
concrete

Fig. 1- Torn steel waste

Ingredients (Kg)
Marble

TM3 (Plain
cement
concrete)
Mix

Design
TM4
(Blended
cement

Fig.2 - Glass powder
Methodology adopted in present research-For completing
the present research following steps are followed Collection of waste materials- Materials such as glass
powder and Torn steel powder had been collected from
different industries, these materials are stored at testing
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concrete)

TM 300

C.A.

TM 310

2
Cement
2

0
4
Powder
Sand
0
3.6

Sample
TM
315

2

0

3.4

TM 320

2

0

TM 325
no.
TM 400

2
1

TM 410
TM415

Torn
Steel
Waste

%Torn

0
8

0.4

0
Steel
Waste
10

8
8
8

0.6

15

3.2

0.8

20

0

3

8

1

25

1

4

8

0

0

1

1

3.6

8

0.4

10

1

1

3.4

8

0.3

15

TM420

1

1

3.2

8

0.2

20

TM425

1

1

3

8

0.1

25
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Table 3 - slump value (mm) for M25 and M15 grade of
Concrete

No effect on concrete as a replacement of cement
by marble powder.
5.

The workability of both concrete is decreased
using
replacement
of
torn
steel
waste and the concrete is less workable when
increasing the % of sharded steel waste.

6.

The cost of overall construction is also reduced
using blended cement and torn steel waste.
The overall conclusion are increased the
compressive strength using torn steel waste,
workability is reduced and cost is also reduced.
The setting of cement is same when marble
powder mix with torn steel waste.
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Graph 1- Compressive strength of M15 & M25 grade of
Concrete

CONCLUSION
Following are the Conclusions of present work
1.

When increasing the percentage of torn steel waste
in M25 grade of concrete the compressive strength
is increased and we achieved higher values of
compressive strength.

2.

When increasing the percentage replacement of
sand
using
torn
steel
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M15 grade of concrete the compressive strength
also increased and we achieved nearest values of
compressive strength.

3.

When blended cement and the replacement of sand
using sharded steel waste in M25 grade of concrete
the compressive strength is also increased and we
achieved
higher values of compressive strength.

4.

When blended cement and the replacement of sand
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the compressive strength is also increased and we
achieved higher values of compressive strength.

© 2018, IRJET

|

Impact Factor value: 6.171

|

[3] Barbhuiya S.A., Gbagbo, J.K., Russeli, M.I., Basheer,
P.A.M. “Properties of fly ash concrete modified with
hydrated lime and silica fume”, aCentre for Built
Environment Research, School of Planning,
Architecture and Civil Engineering, Queen‟s University
Belfast, Northern Ireland BT7 1NN, United Kingdom
Received 28 January 2009; revised 1 June 2009;
accepted 3 June 2009. Available online 15 July 2009.
[4] Abdullah A. Almusallam, Hamoud Beshr,
Mohammed Maslehuddin, Omar S.B. Al- Amoudi,,
“Effect of silica fume on the mechanical properties of
low quality coarse aggregate concrete”, Cement &
Concrete Composites 26 (2004) 891-900. [5] Patel, A,
Singh, S.P, Murmoo, M. (2009), “Evaluation of strength
characteristics of steel slag hydrated matrix”
Proceedings of Civil Engineering ConferenceInnovation without limits (CEC-09), 18th - 19th
September‟ 2009.
[6] Qasrawi, H., Shalabi, F., & Asi, I. (2009). Use of low
CaO unprocessed steel slag in concrete as fine
aggregate. Construction and Building Materials, 23(2),
1118-1125.
[7] Boukendakdji, O., Kenai, S., Kadri, E. H., & Rouis, F.
(2009). Effect of slag on the rheology of fresh selfcompacted concrete. Construction and Building
Materials, 23(7), 2593-2598.

ISO 9001:2008 Certified Journal

|

Page 2286

International Research Journal of Engineering and Technology (IRJET)

e-ISSN: 2395-0056

Volume: 05 Issue: 05 | May-2018

p-ISSN: 2395-0072

www.irjet.net

[8] Wu, S., Xue, Y., Ye, Q., & Chen, Y. (2007). Utilization
of steel slag as aggregates for stone mastic asphalt
(SMA) mixtures. Building and Environment, 42(7),
2580-2585.
[9] Gonen, T., & Yazicioglu, S. (2007). The influence of
mineral admixtures on the short and long-term
performance of concrete. Building and Environment,
42(8), 3080-3085.
[10] Maslehuddin, M., Sharif, A. M., Shameem, M.,
Ibrahim, M., & Barry, M. S. (2003). Comparison of
properties of steel slag and crushed limestone
aggregate concretes. Construction and building
materials, 17(2), 105-112.
[11] Siddharth, et al( 2015). Experimental Study On
Strength Properties of Concrete Using Steel Fibre And
GGBS As Partial Replacement Of Cement. International
Journal Of Engineering Research & Technology (IJERT).
ISSN: 2278-0181.

© 2018, IRJET

|

Impact Factor value: 6.171

|

ISO 9001:2008 Certified Journal

|

Page 2287

