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Abstract: The study which isinvolved in thisresearch paper with
partially replacement of Red-Mud in cements. By reading many
research papers| found that many authors has commonly shown
themix design for M30 concrete mix. There are varioustested has
been done which compressive strength, split tensile strength and
flextural strength. The author has different percentage of
replacement of Red-Mud has done with cement. But commonly
15% has increased in all the three types of test and there are
different resultsin there research.
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. INTRODUCTION

Red mud may be a mixture of compounds originally present
within the parent mineral, mineral and of compounds formed
during the Bayer process. Disposal of red mud isn't simple.
Everywhere the world disposal of red mud is being done
either toward land or within the nearby sea/ocean. Red mud
disposal presents a problem because it takes to up expanse
which might neither be designed on nor farmed, even once
dry. Itshigh pH scale is harmful to water, land, and air of the
encompassing area. Hence, mineral disposal poses very
serious and appalling environmental issues. The most
important result of environmental problem, for the aumina
industry it's the big quantity of red mud (bauxite residue) is
turn out for the assembly of alumina. India is manufacturing
over 4.71 million tons of red mud each year. Red mud may be
a solid waste to store the land areas and have an effect on the
natural soil. It's utilized in cement as a result of red mud may
be a smart binder material. The physical composition of red
mud is the fineness 1000-3000 sq. cm/gm and particle size
show’s in Fig 1.

Figurel: Red-Mud
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Red mud features aburnt siennacolor and a superfine, fine

particle-size distribution as its physical
characteristics, additionally as akalis, iron oxides and
hydrox-ides, aluminium hydroxides, calcium carbonate,

tita-nia, and silicainitschemical composition. The super-fine
particles characteristic of red mud makes this a promising
admixture for mortar and concrete .Clay mineras into
pozzolanic admixtures that are able to consume the calcium
hydroxide created by cement hydration.

Table 1 Chemical composites of Red mud and Cement

Ingredient Oxides % in OPC % in
RM
Lime Ca0o 62.0 3.50
Silica Sio2 22.0 9
Aluminium | Al203 5.0 22
Iron oxide | Fe203 3.0 47
Sodium Na20 - 35
oxide
Titanium TiO2 - 12.4
Alkalies - 01 -

[I. LITERATURE REVIEW PAPERI

The study says that various investigations and study has been
presently occurring to organize an aternative or property
material for concreting. Currently day’s construction value is
extremely high with victimisation standard materialsthanksto
inconvenience of natural materials. The matter will be
resolved by partial replacement of cement. The study is
conducted to research the workability, compressive strength
and split tensile strength of the concrete. Using partial
replacement of Pozzolona cement with red mud (Bauxite
Residue). The thesis work focuses on the quality of red mud
obtained for construction. 5 check teams are ingrained with
the replacement percentages 0, 5%, 10%, 15%, 20%, of red
mud in table 2, for M-25 grade of concrete and is tested for
optimum percentage [1].
Table 2 compressive strength and split tensile test of
M 25 grade of concrete.

Replacemen . lit Tensile,
t o.i‘pred mud Compresson f/IpPa
X Strength, MPa
with cement
28 days
0% 32.56 271
5% 33.56 2.73
10% 36.40 2.86
15% 37.1 3.04
20% 32.40 2.68
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I11. LITERATURE REVIEW PAPER II

Red mud is an industrial waste product generated throughout
production of alumina from mineral by bayer process. These
industrial wastes hold some serious metals that causes
venturousin nature and to the life of human health. The aim of
the paper is to research the chance of partly replacement
Portland cement in concrete by red mud and evaluating its
compressive and splitting tensile strength. This study
examines the impact of red mud on the properties of hardened
concrete and compares with the standard concrete. The test
results discovered that percentage of cement will be optimally
replaced by red mud on the far side that compressive strength,
split tensile strength and flexural strength starts decreasing.
Cement replacement by red mud up to 15 yields characteristic
strength larger than the standard cubes in table 3. Any
increase in percentage of red mud by 20, 25 and 30 minutes
tends to decrease the compressive strength. However, the
optimum replacement level was determined as 15% while not
decrease in strength [2].
Table 3 compressive strength, split tensile test and
flextural Strength of M 30 grade of concrete.

Table 4 compressive strength, split tensile test and
flextural Strength of M 30 grade of concrete.

Replacement | Comprestion | Split Flextureal
of red mud Strength, Tensile, | Strength,MP
with cement M Pa M Pa a
28 days
0% 45.04 3.96 5.87
2% 51.11 3.44 8
4% 52 3.63 8.8
6% 53.19 3.77 9.13
8% 55.85 3.96 9.73
10% 48.89 2.93 7.53
12% 48.15 2.88 7.2
14% 46.22 2.55 7.13
16% 44.44 25 7
18% 42.81 2.26 6.93
20% 40 212 6.8

Replacement | Comprestion | Split Flextureal
of red mud Strength, Tensile, | Strength,MP
with cement M Pa M Pa a
28 days
0% 33.02 4.38 4.02
5% 33.85 4.44 4.07
10% 35.75 4.56 4.19
15% 36.52 4.61 4.23
20% 33.85 4.44 4.07
25% 32.65 4.36 4

IV. LITERATURE REVIEW PAPER 1|

Rapid industrialisation ends up in the maximum discharge of
waste product that successively causes the environmental
hazards. These wastesis a substitute for typical material, once
utilised during a best manner. Red mud may be a waste
generated by the aluminum business (an average of four
million tons/year) in a very Bayer’s process and their disposal
may be a magor problem for these industries due to the
advanced physio-chemical properties of waste product that
are extremely caustic and causes ground water contamination,
resulting in health hazards [3]. To overcome this problem it's
significantly essentia to utilize the industrial waste materials
and by-products generated, in producing of cement and in
concrete construction. Here during this work by taking the
building material behavior of business wastes under
consideration, an experiment was applied to partially replace
the Portland cement by red mud in concrete in different type’s
percentages and aso there effects on the strength of the
concrete by compression test, split tensile and flexural
strength. One main objective of this work is to review the
results of red mud on properties of concrete of M30 grade.
The red mud percentage for replacement of cement is varied
as 0, 2%, 4%, 6%, 8%, 10%, 12%, 14%, 16%, 18% & 20%.
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V. LITERATURE REVIEW PAPER IV

Present study deal swith assessment of replacement of cement
by neutral red mud on the properties of fresh and hardened
M40 grade of concrete. Workability isthat the basic property
of fresh concrete considerably affects the strength of concrete
and is most demanded during the development phase. The
impact of replacement of red mud on workability was
assessed by observing the variations within the slump values.
The results show that, there's increase within the slump worth
for cement replacement up to 5 once that the slump reduces.
Similar observations are recorded for compaction factor take
alook at. Also 28 days compressive strength isn't alot of full
of replacement up to 15 it has shown in table 5. Hence present
study concludes that for M40 grade of concrete 15%
replacement is justified while not considerably moving
necessary properties of concrete [4].

Table 5 compressive strength of M 30 grade of concrete.

4178 & iences Publication

Replacement of | Comprestion Strength, M Pa,28 days
cement
0% 33.55 46.62
2.5% 33.60 46.9
5% 33.40 46.32
7.5% 32.74 45.25
10% 32.10 45.015
12.5% 31.42 43.12
15% 30.58 41.40
17.5% 29.66 39.97
20% 28.08 36.82
VI. LITERATURE REVIEW PAPERV

Nowadays, the wastes don't seem to be having any industrial
applications, thus it will be innovatively exploitation these
wastes as a raw material within the civil engineering field.
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Accessibility of raw material needed for producing of cement
and production of concrete are restricted in nature. Therefore
on overcome this problem it's substantially essential to utilize
the industrial waste materials and by-products generated in
producing of cement and in concrete construction. By taking
contentious behaviour of the red mud into consideration, an
experiment was administrated to partly replace the cement by
red mud in concrete for various percentages (0%, 5%, 10%,
15%, 20%, 25%) in table 6 and additionaly its effects on the
strength and different properties of the concrete is studied by
compressive strength ,split tensile strength for M30 grade
concrete [5].

Table 6 compressive strength and split tensile test of M 25

grade of concrete.
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Comparsion of M30 Grade of concrete in
compression strength of author's

10% 15% 20%

0% 5%

B Author-1 @ Author-2 @ Author-3 [ Author-4 @ Author 5

Fig 2, Comparison of M 30grade of concretein
compression strength of thetest author
Compressive strength has be done by al the author and it is

mentioned in fig 2.
Table 8, Comparison of M 30grade of concretein
compression strength of thetest author

Replacement Comprestion Split Tensile,
of red mud Strength, M Pa M Pa
with cement 28 days
0% 33.42 45.09
5% 33.42 45.09
10% 34.15 46.01
15% 36.12 46.87
20% 38.5 48.39
25% 35.32 46.37

VII. RESULT AND DISCUSSION

The result which has study from the different author’s and
their various percentage of replacement of Re-mud with
cement in concrete.
The author used M25 grade of concrete and achieved the
result of 37.1 MPa at compersive strength and 3.02 MPa at
split tensile test which givesin 15% at 28days of curing [1].
The author used M30 grade of concrete and achieved the
result of 36.52 MPa at compersive strength and 4.56 MPa at
split tensile test which givesin 10% at 28days of curing [2].
The author used M30 grade of concrete and achieved the
result of 48.89 MPa at compersive strength and 2.93 MPa at
split tensile test which givesin 10% at 28days of curing [3].
The author used M30 grade of concrete and achieved the
result of 32.1 MPa at compressive strength which gives in
10% at 28days of curing [4].
The author used M25 grade of concrete and achieved the
result of 38.5 MPaat compressive strength and 48.39 MPa at
split tensile test which givesin 20% at 28days of curing [5].
Table 7, Comparison of M 30grade of concretein
compression strength of the test author

Author-1 | Author- | Author-3 Author 5

S | % 2

N split tensile test

1 0 2.71 4.38 3.96 45.09
2 5 2.73 444 3.77 45.09
3 10 | 2.86 456 2.93 46.01
4 15 | 3.04 461 2.50 46.87
5 20 | 2.68 444 2.12 48.39

Author | Author | Author- | Author | Author
S |% |[-1 -2 3 -4 5
N compressive strength
1 |0 |3256 |3302 |45.04 3355 | 3342
2 |5 |335 |338 |5319 3340 | 3342
3 |10 ]3640 | 3575 |48.89 3210 | 34.15
4 15 | 37.1 36.52 44.44 30.58 36.12
5 |20 ]3240 | 3385 |40.00 28.08 | 385
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Comparsion of M30 Grade of concrete in
Split Tensile test of author I, 11 & 1l

- ilhlJal,

0% 5%

10% 15% 20%

@Author-1 MEAuthor-2 [EAuthor-3

Table 8, Comparison of M30grade of concretein
compression strength of the test author
In this comparison result author I, I1 and I11 has done the split
tensile test and author V have don the experiment but the
values are high so it’s not mention in the fig 3.

VIII. CONCUSSION

In M30 grade of concrete partially added of Red Mud by
replacing of cement. All the five author has done many
experiment test reports in which | have considered the
common experiments (compression test and split tensile test)
for thisliterature study. The author I, 11, Il and IV they have
achieved the good result in 10 to 15 % of replacement in red
mud with cement. In author V has achieved very low in
compression and very high in split tensile test in 20% of
replacement.
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