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Abstract: The present study was conducted to study the 
properties of concrete using red mud as replacement with 
basalt fiber. The addition of fibers & red mud in concrete 
matrix has significant effects on strength of concrete under 
all modes of loading which include, direct tension, shear, 
flexural and torsion loading.  Experiments have been 
conducted under laboratory condition to assess the strength 
characteristics of the red mud with basalt fiber. The project 
work focuses on the suitability of red mud obtained for 
construction. Five test groups were constituted with the 
replacement percentages 0%, 5%, 10%, 15%, 20% of red 
mud with 6% of basalt fiber in series of M-25, to achieve 
better performance of concrete.  

Key words: Red Mud, Basalt fiber, compressive strength, 
Flexural strength. 

Introduction: Red mud is solid waste material generated 
from aluminum industry. In recent year the disposal of red 
mud increase, with the growth of aluminum output. The 
amount of the red mud generated, per ton of the alumina 
processed, varies greatly with the type of the bauxite ore 
used from 0.3 ton to 2.5 tons for high and very low grade 
bauxites respectively [1]. As it is generated during alumina 
process, it is highly alkaline in nature having ph value range 
from 10-13. Due to environmental problem, it makes a great 
challenge to develop new method for disposal and 
utilization of red mud. 

Properties of Red Mud: Physical Properties of Red Mud: 
Color The usual color of red mud is pink but if there is lower 
iron content it may be of white color and if it have more iron 
the color may be reddish brown. 

A. Specific Gravity Property Red Mud Have Specific 
Gravity between 2.6 kg/m3 to 3.6kg/m3. Red Mud is used 
in our experiment was taken from BALCO aluminum plant 
and the specific gravity of this material was found to be 
2.7kg/m3. 
 
B. Chemical Property -The chemical composition of 
red mud contains six major constituent. As per chemical 
analysis done for red mud contains iron oxide, aluminum 
oxide, siliceous oxide, titanium oxide, Sodium oxide and 

calcium oxide. Typical chemical composition of red mud 
taken from BALCO. 

Effects of Red Mud on Environment  

A. Ground water pollution-when the red mud gets mix 
with water.  
B. Alkali seepage in to underground water-
Underground water resources such as wells, aquifer may 
get polluted.  
C. Impact on plant life-Alkaline air born dust fly with 
air and affects on transpiration process of plant Result in 
reduction of plant life.  

Experimental work 

 Concrete mix design was carried out by using 
Indian Standard Method (IS: 10262-1982). Mix design of 
grade M25 is used.  

Material Used:   

 Cement: OPC, Red mud, Coarse Aggregates- 20 mm, 
Fine Aggregates (Natural sand)  

 As per the mix design control mix was prepared. 
Cubes and cylinders were casted. After 28 days the 
compressive and split tensile strength was found out. 
Compressive and splitting tensile strength of Control mix 
was found to be 24.90 and 5.50 respectively.  

Study includes replacement of cement by red mud in varying 
percentages 5%, 10%, 15%, 20%, and 06% of basalt fiber in 
each series of M-25. These composite concrete specimens 
were tested after 28 days water curing. The compressive 
and split tensile strength of resultant concrete was found 
out and compared with controlled concrete results.  

Test Procedure 

1. Samples of concrete shall be taken for casting cubes 
15 cm x 15 cm x 15 cm or cylindrical specimens of 15 cm 
dia x 30 cm long. 
2. The concrete shall be filled into the moulds in 
layers. It would be evenly distributed and compacted.  
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3. The specimen shall be stored at site for 24+ ½ h 
under damp matting or sack. After that, the samples shall 
be stored in clean water at 27+20C; until the time of test. 
The ends of all cylindrical specimens that are not plane 
within 0.05 mm shall be capped.  
4. Just prior to testing, the cylindrical specimen shall 
be capped with sulphur mixture comprising 3 parts 
sulphur to 1 part of inert filler such as fire clay.  
5. Sample of specimen shall be tested immediately on 
removal from water. 
6. The bearing surface of the testing specimen shall be 
wiped and cleaned. In the case of cubes, the specimen shall 
be placed in the machine in such a manner that the load 
cube as cast, that is, not to the top and bottom. The 
maximum load applied to the specimen shall then be 
recorded and noted at the time of failure brought out in the 
report. 

Compressive Strength Result 

Red 
Mud 
(%) 

Basalt 
Fiber 

Slump 
Value in 
Mm 

Compressive 
Strength After 28 
Days (Mpa) 

0% 06 % 58 25.80 
5% 06 % 63 28.00 
10% 06 % 69 29.30 
15% 06 % 75 29.40 
20% 06 % 82 28.50 

 

 

Graph- Value of Compressive Strength with Different % 
of Red Mud 

Flexural Strength result: 

Red 
Mud 
(%) 

Basalt 
Fiber 

Slump Value 
in mm 

Flexural Strength 
After 28 Days 
(Mpa) 

0% 06 % 58 5.33 
05% 06 % 63 4.50 
10% 06 % 69 4.60 
15% 06 % 75 5.86 
20% 06 % 82 5.86 

 

Graph- Value of Flexural Strength with Different % of Red 
Mud 

Conclusion: From this research the following conclusions 
were made:  

1. Improves the compressive strength with increase of 
red mud up to 15%, increase of red mud beyond 15% makes 
reduction in strength.  
2. Improves the compressive strength with increase of 
basalt fiber.  
3. Improves flexural strength of concrete with 
increase of red mud up to 15%.  
4. We got optimum compressive strength flexural 
strength and i.e. 29.40 N/mm2 with 15% of red mud and use 
of basalt fiber 06 % of cement. 

References:  

1. Cablik V (2007). Characterization and applications 
of red mud from bauxite processing. Gospodarka 
Surowcami Mineralnymi (Mineral Resource 
Management) 23 (4): 29-38.  

2. Daniel Véras Ribeiroa, João António Labrinchab, 
Marcio Raymundo Morellia. Potential Use of Natural 
Red Mud as Pozzolan for Portland Cement. 
Materials Research. 2011; 14(1): 60-66  

3. L. Senff, D. Hotza, J.A. Labrincha .Effect of red mud 
addition on the rheological behavior and on 
hardened state characteristics of cement mortars. 
Journal homepage: 
www.elsevier.com/locate/conbuildmat  

4. P.E. Tsakiridis, S. Agatzini-Leonardou, P. Oustadakis 
.Red mud addition in the raw meal for the 
production of Portland cement clinker. Journal of 
Hazardous Materials B116 (2004) 103–110.  

5. Suchita Rai1, K.L. Wasewar, J. Mukhopadhyay, 
Chang Kyoo Yoo, Hasan Uslu. Neutralization and 
utilization of red mud for its better waste 
management. ARCH. ENVIRON. SCI. (2012), 6, 13-33  

6. M.S. Sheety. Concrete technology. 
7. Apak R., Tütem E., Hügül M., and Hizal J., (1998). 

Heavy metal cation retention by unconventional 
sorbents (red muds and fly ashes), Water Res. 32, 
pp. 430–440.  

24

26

28

30

0% 5% 10% 15% 20%

C
O

M
P

R
ES

SI
V

E 
ST

R
EN

G
TH

 A
FT

ER
 2

8
 

D
A

Y
S(

M
P

A
) 

Red Mud (%) 

0

5

10

0% 5% 10% 15% 20%

Fl
e

xu
ra

l S
tr

e
n

gt
h

 
A

ft
e

r 
2

8
 D

ay
s 

(M
p

a)
 

Red Mud … 



          International Research Journal of Engineering and Technology (IRJET)              e-ISSN: 2395-0056 

                Volume: 06 Issue: 08 | Aug 2019                    www.irjet.net                                                                           p-ISSN: 2395-0072 

 

© 2019, IRJET       |       Impact Factor value: 7.34       |       ISO 9001:2008 Certified Journal       |     Page 1287 

8. Atasoy A., (2011). Reduction of Ferric Oxides In The 
Red Mud by The Aluminıothermic Process. 6th 
International Advanced Technologies Symposium 
(IATS‘11), 16-18 May 2011, Elazığ, Turkey.  

9. Bauxite. Geology.com. 
(http://geology.com/minerals/bauxite.shtml)  

10. Bauxite. Wikipedia. 
(https://en.wikipedia.org/wiki/Bauxite)  

11. Bhatnagar A., Vítor J.P. Vilar, Cidália M.S. Botelho 
and Rui A.R. Boaventura., (2011). A review of the 
use of red mud as adsorbent for the removal of toxic 
pollutants from water and wastewater. 
Environmental Technology, Vol. 32, No. 3, February 
2011, 231–249.  

12. Bhattacharjee S.C., Pal D.K, and Philipose C.I., 
(1987). `Bauxite Tailings - Red Mud', A.S.Wagh and 
P. Desai, Eds. The Jamaican Bauxite Institute and the 
University of West Indies, Kingston , pp. 73.  
 

 

  
 

 

 
 

 


