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ABSTRACT: Today the number of vehicles and its ratio with the population has become an index of nation’s
prosperity. This has resulted into paramount generation of scrap tyres and its severe consequences. In the present
era, sustainability has appeared as an important aspect of development. One of the most vital sectors for the economic
growth of a country is considered to be the construction sector. It provides the basic physical infrastructure needed to
initiate and sustain the economic development activities The natural aggregates are non-renewable sources. Their over
exploitation has created lot of environmental hazards So there is need to preserve the natural resources. The use of
alternative materials is a must needed which are waste materials. The use of waste tyre rubber in concrete is also
considered to be a best way .Also use of nanomaterials in concrete to enhance the properties of concrete is a new area
of study now a days .In this Research work,both the concepts are used together that ,the crumb rubber is used as partial
replacement of fine aggregate to produce rubbercrete & to use titania powder in rubbercrete The specimens are casted
with replacement of fine aggregate by crumb rubber in the range of 0%, 10%, 25%, 33%,50%,66%,75% by volume
of fine aggregate.Also titania is added in percentage 1%, 2% of weight of cement respectively. Thus the cubes of titania
based rubberized concrete are casted and the testing is done after curing and atmospheric exposure of concrete for 28
days, 6 months, 1 year,1.5year and two years. It has found that the titania blended rubbercrete ages, it looses its
structural strength.

KEYWORDS: Rubbercrete, compressive strength of rubbercrete, , titanium dioxide, nanomaterial

I. INTRODUCTION

Today the major environmental issue of conceren is discarded tyres. It has led to severe environmental degradation.The
disposal of these tyres is major problem causing environmental pollution. Owing to their non biodegradable nature they
create severe environmental havocs. One of the feasibility was identified as to use them in concrete. Construction
sector is growing rapidly, requires large amount of construction materials. The environmental concern is presently
growing as a major challenge pertaining to the natural concrete aggregate production. The natural aggregate is the
largest component material in concrete comprising 75% of the ingredient of concrete. The growing demand of
aggregate for the production of concrete necessitates excessive use of natural stone materials. This may destroy the
ecological balance of the environment. The rising population and industrialization will necessitate more construction
minerals for infrastructure and building works. The use of waste tyre rubber in some form in concrete is a alternative
way to solve the both problems with a single stroke. A great deal of effective research has been done for enhancing
the properties of concrete. One of the technique has been incorporating supplementary cementing materials such as
pozzolanas and nanoparticles .Titania and scrap rubber have been used in concrete for different objectives. It also gives
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some beneficial properties like reducing density of concrete etc., thereby making it suitable for specific non structural
applications.

In this Research work, fine aggregate are partially replaced by crumb rubber in the range of 0%,10%, 25%,
33%,50%,66%,& 75% by volume of fine aggregate.Also titania is added in percentage 1%, 2% of weight of cement
respectively. Thus the cubes of titania based rubberized concrete are casted and the testing is done after curing and
atmospheric exposure of concrete for 28 days, 6 months, 1 year,1.5year and two years. The present work is an attempt
to assess the long term performance of rubbercrete taking compressive strength as a reference parameter.

II. LITERATURE REVIEW

Desa et al., (2012) has pointed out the need of introducing the concept of recycled aggregates and alternative
aggregates in the syllabi of engineering. Also the government must set up standards for these aggregates with rapid
pace. The universities, which provide professionals for the construction industry, must be well trained in the aspect of
sustainable aggregate technology. Mass media can also be used to enhance awareness amongst the professionals
regarding use of alternative materials in construction industry.

The concept of rubbercrete was evolved in early 90s when a good number of research papers outcropped in that
duration (Zaher and Fouad 1999; Siddique and Naik 2004).

The global generation of large quantities of scrap tires each year is not only potentially an environmental threat, but
also result into fire hazards and serve as breeding grounds for rats, mice, vermin’s and mosquitoes (Parveen et al 2013).
Shuai Tian, Tong Zhang, Ye Li (2011) worked out the optimum proportion of rubber-particles in rubberized concrete to
be used for road. Their research indicates that less than 5% rubber proportion (by volume) in rubbercrete is optimum
for road concrete mix. This is a low proportion. They tried 12 different modifiers to improve the performance of
rubbercrete.

Chen Bing, and Liu Ning (2014) used higher proportion of tire-rubber particles as a replacement for coarse aggregate
in concrete. They replaced the coarse aggregate at content levels of 25, 50, 75, and 100% by volume in concrete. They
also used emulsified asphalt for enhancing the mechanical properties of rubberized concrete. An increase in rubber
content reduces compressive strength, elasticity modulus, and flexural strength owing to rubber’s lower hardness and
its inferior bonding with the rest of the concrete matrix.
At first the titania was incorporated in the cement with an objective of preparing white cement. the photocatalytic self-
cleaning and disinfection properties of nano sized TiO, in cementitious materials have been discussed extensively ,
Lee and Kurtis (2010) noted that in the process of cement hydration nano-TiO, is chemically inert. Yet, it provides
crystal nucleuses over which the cement hydration is promoted. This leads to a better completion of reaction and leads
to the increase of compressive strength of concrete.
Ali Nazari et al (2010) also observed that the nano-TiO, particles blended concrete successfully enhances the higher
split tensile and flexural strength of concrete. They mentioned that It is found that the 2.0% cement could be
beneficially replaced with nano-TiO,.

1. METHIDOLOGY

Materials Used

The material used for the work are cement, sand, aggregate ,crumb rubber & Titanium dioxide powder..
The cement used for the work is ordinary Portland cement..

Crumb Rubber: Crumb rubber is obtained from tyre remoulding factory

Locally available coarse &fine aggregates are used.

Concrete mix design: concrete mix design is done..

A nominal concrete mix of proportion 1: 1.5: 3 with water cement ratio 0.5 is prepared. Concrete mix is
prepared as per Indian Standards Code10262(2009)

Specimen Preparation

To prepare rubbercrete ,fine aggregate(sand) is partially replaced by crumb rubber in various proportion as
0%,10%,25%,33%,50%.66% &75%. Various blends of crumb rubber concrete are prepared.The compressive strength
of concrete cubes is determined after curing of 28 days and atmospheric exposure for 6 month,12 month,18 month &
24 month. Also in each case titania is added 1%& 2% respectively. Thus the various proportions of titania based
rubbercrete is prepared. The compressive strength is determined after curing of 28 days and atmospheric exposure for 6
month,12 month,18 month & 24 month.
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IV. RESULTS & DISCUSSION
Test on Fine aggregates (Sand)

The various characteristics of natural Fine aggregate (Sand) are presented in table.

Table 1: Tests on Sand (Fine aggregate)

Fineness ) ) )
Parameter Water absorption | Specific Gravity
Modulus
Value 2.52 0.72 % 2.64

Test on Coarse aggregates

The various characteristics of coarse aggregate are presented in table.

Table 2: Tests on Gravel (Coarse aggregate)

Parameter Specific Gravity Fineness Modulus Water absorption

Value 2.78 7.00 0.51%

Table 3: Tests on crumb Rubber Aggregate

Parameter Specific Water
Gravity absorption
Value 1.15 2.67 %

Test on Ordinary Portland cement:

The most important ingredient of concrete is cement. Its properties are summarized in table

Table 4: Tests on Ordinary Portland Cement

| | Compressive
Initia Fina Strength
Parameter CStar.ldard Soundness | Fineness Setting Setting
onsistency Time Time After 28 days
curing
Value 32% 3mm | 3.43% 53 330 53 25N/mm?
minute minute
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Table 5 shows Compressive Strength of rubbercrete with replacement of fine aggregate

Table 5: Compressive Strength of Concrete with Replacement of Fine Aggregate

Crumb Average Average
Average Average Average
Rubber ) ) compressive compressive )
compressive compressive compressive
proportion Strength 12 | Strength 18
Strength 28 day Strength, 6 month Strength 24 months
months months
(N/mm?) (N/mm?) s s (N/mm?)
(N/mm~) (N/mm”~)
0% 38.15 38.3 39.60 37.6 37.31
10% 3431 34 31.05 3035 30.18
25% 24.78 24.62 2285 21.80 20.78
33% 21.96 21.69 19.86 19.57 19.48
50% 15.73 18.15 16.52 15.95 15.52
66% 14.71 13.91 12.13 11.66 11.39
75% 10.00 9.02 7.70 7.02 6.87

Addition of Titanium Powder:

Titania is added 1%,& 2% in each blend of rubbercrete respectively. Thus the various proportions of titania based
rubbercrete is prepared. The compressive strength is determined after curing of 28 days and atmospheric exposure for 6
month,12 month,18 month & 24 month. Table shows Compressive Strength of titania blended rubbercrete

Table 6: Compressive Strength of 1% titania blended Rubbercrete

Crumb Average Average Average Average Average
Rubber compressive | compressive compressive | compressive compressive
proportion | Strength 28 | Strength, 6 | Strength 12 | Strength 18 | Strength 24
day month months months months
(N/mm?) (N/mm?) (N/mm?) (N/mm?) (N/mm?)
0% 38.15 39.26 40.8 39.5 38.8
10% 3431 33.2 31.2 29.8 27.5
25% 24.78 232 21.9 202 18.8
33% 21.96 19.8 18.2 16.5 15.1
50% 15.73 14 13.2 12.1 11
66% 14.71 12.8 10.7 8.9 8.1
75% 10 8.2 7.2 5.5 43
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Table 7: Compressive Strength of 2% titania blended Rubbercrete

Scrap Average Average Average Average Average
Tyre compressive | compressive compressive | compressive compressive
Rubber Strength 28 | Strength, 6 | Strength 12 | Strength 18 | Strength 24
proportion | day month months months months
(N/mm?) (N/mm?) (N/mm?) (N/mm?) (N/mm?)
0% 38.15 38.15 39.6 39.26 39.26
10%
0 334 324 29.4 27.9 26.5
2
>% 24.8 23.9 18.4 17.6 15.7
33% 21.6 22 17.5 16.3 14.1
0% 16.3 15.8 15 13.9 12.5
06% 12.3 12.8 11.1 9.9 8.2
5% 7.7 8.1 7.2 6.4 5.8

V. CONCLUSION

The use of rubber in concrete is getting popularity owing to both the reasons, the scarcity of natural aggregates and
environmental concerns. As the percentage of crumb rubber increases,the compressive strength of concrete decreases..
Although the use of Rubber in very small proportion (<10%) can be used in structural concrete. But it can always be
used for non structural members like partition walls.

Use of titania to enhance the structural performance of concrete is a well stablished concept. Sorathiya (2017) have
shown that the titania up to 1% is optimum for enhancing the structural strength of concrete. Higher proportion of
titania can reduces the structural strength. . It is seen that excess titania has detrimental impact on the compressive
strength of rubbercrete. Hence titania can be used safely in rubbercrete.

REFERENCES

1. Abhijeet Shukla, Rao Faraz Waris, Mohd Arhab, and Syed Sajid Husain (2018) A Review on Pollution Eating and
Self Cleaning Properties of Cementitious Materials, International Journal of Innovative Research in Science,
Engineering and Technology ,7 (3)

2. Ali Nazari, Shadi Riahi, Shirin Riahi, Seyedeh Fatemeh Shamekhi and A. Khademno (2010) Improvement the
mechanical properties of the cementitious composite by using TiO, nanoparticles, Journal of American Science,
6(4), 98 — 101.

3. B. Y. Lee and K. E. Kurtis (2010) “Influence of TiO, nanoparticles on early C;S hydration,” Journal of the
American Ceramic Society, 93 (10), 3399 — 3405.

4. Baoguo Ma, Hainan Li, Junpeng Mei, Xiangguo Li, and Fangjie Chen (2015) Effects of Nano-TiO, on the
Toughness and Durability of Cement-Based Material, Advances in Materials Science and Engineering, 2015,
Hindawi Publishing Corporation.

5. Beeldens L, A, Pimpinelli, N, Guerrini, G L Cassar (2007) “Photocatalysis of cementitious materials”, Int. RILEM
Symposium on Photocatalysis, Environment and Construction materials, Florence, Italy, RILEM Publications.

6. Chen Bing, and Liu Ning (2014) Experimental Research on Properties of Fresh and Hardened Rubberized
Concrete, Journal of Masters in Civil Engineering, 26 (8).

IJIRSET © 2022 | AnISO 9001:2008 Certified Journal | 714


http://www.ijirset.com/
https://ascelibrary.org/author/Bing%2C+Chen
https://ascelibrary.org/author/Ning%2C+Liu

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

m | e-ISSN: 2319-8753, p-ISSN: 2347-6710| www.ijirset.com | Impact Factor: 7.569|
2 B R

IJ I RSET | Volume 11, Issue 1, January 2022 ||

| DOI:10.15680/IJIRSET.2022.1101102 |

7. Desa, A., Kadir, N. B. y. A., & Yusooff, F. (2012). Waste Education and Awareness Strategy: Towards Solid
Waste Management (SWM) Program at UKM. Procedia - Social and Behavioral Sciences, 59(0), 47-50. doi:

8. Eldin N. N, and Senouci, A.B. (1993) Rubber—tire particles as concrete aggregate, Journal of Materials in Civil
Engineering, 5 (4), 478-496

9. Guerrini G L (2010) “Photocatalytic cement based materials- Situations, challenges and perspectives” World
Cement, 28.

10. H. E. M. Sallam, A. S. Sherbini, M. H. Seleem and M. M. Balaha (2008) Impact Resistance of Rubberized
Concrete, Engineering Research Journal, 31 (3), 265 — 271.

11. Hernandez-Olivares F, Barluenga G (2004) Fire Performance of recycled rubber-filled highstrength concrete.
Cement and Concrete Research 34 (10): 109-117.

12. 1S:2386 (Part III)-1963. Indian Standard Methods of Tests for Aggregates for Concrete. Part III Specific gravity,
density, voids, absorption and bulking. Bureau of Indian Standards (BIS);1963.

13. 1S:2386 (Part IV)-1963. Indian Standard Methods of Tests for Aggregates for Concrete. Part IV Mechanical
properties. Bureau of Indian Standards (BIS);1963.

14. 1S:383-1970. Indian Standard Specification for Coarse and Fine Aggregates from Natural Sources for Concrete.
Bureau of Indian Standards (BIS);1970.

15. 1S:516-1959. Indian Standard Methods of Tests for Strength of Concrete. Bureau of Indian Standards (BIS);1959.

16. 1S:516-1959. Indian Standard Methods of Tests for Strength of Concrete. Bureau of Indian Standards (BIS);1959.

17. Jay Sorathiya , Siddharth Shah and Smit Kacha (2017) Effect on Addition of Nano “Titanium Dioxide” (TiO,) on
Compressive Strength of Cementitious Concrete, Kalpa Publications in Civil Engineering, 1,219 —225.

18. Jitendra Patil, Umesh Pendharkar (2016) Study of Effect of Nanomaterials as Cement Replacement on Physical
Properties of Concrete, International Research Journal of Engineering and Technology, 03 (1), 300 — 309.

19. M. A. Aiello and F. Leuzzi (2010) Waste tyre rubberized concrete: Properties at fresh and hardened state, Waste
Management, 30 (8 —9), 1696 — 1704.

20. Mazyad Al-Fadhl (2017) Properties of Concrete Containing Scrap-Tire Rubber, Int. Journal of Engineering
Research and Application, 7(3 Part -2), 36 —42.

21. Neela Deshpande. S, Kulkarni. S, Tejaswinee Pawar and Vijay Gunde, “Experimental investigation on Strength
characteristics of concrete using tyre rubber as aggregates in concrete”. International Journal of Applied
Engineering Research and Development, Vol. 4, Issue 2, pp 97-108, April 2014

22. Parmar K. A., Arora N.K. and Odedra R. K. (2014) "Photocatalytic Self cleaning Concrete ," International
Journal for Scientific Research & Development, 1 (11), 2521 —2523.

23. Parveen , Sachin Dass , Ankit Sharma (2013) Rubberized Concrete: Needs of Good Environment (Overview),
International Journal of Emerging Technology and Advanced Engineering, 3 (3), 192 — 196.

24. Rafat Siddique and Tarun R. Naik (2004) Properties of concrete containing scrap-tire rubber — an overview, Waste
Management, 24 (6) 6, 563 — 569.

25. Sallehan Ismaila,Kwan Wai Hoeb, Mahyuddin Ramlib “Sustainable aggregates:The Potential and Challenge for
natural resources conservation“Procedia - Social and Behavioral Sciences 101 (2013) 100 — 109

26. Shuai Tian, Tong Zhang, Ye Li (2011) Research on Modifier and Modified Process for Rubber-Particle Used in
Rubberized Concrete for Road, Advanced Materials Research Vols. 243-249.

27. Siddiquel R. and Naik T.R. (2004) Properties of concrete containing scrap tire rubber —an overview, Waste
Management, 24, 563 — 569.

28. Srivastave A., Bansal A. Kumar J. (2013) "Production of self-cleaning cement using modified titanium dioxide,"
International Journal of Innovative Research in Science, Engineering and Technology, 2 (7), 2688 — 2693.

IJIRSET © 2022 | AnISO 9001:2008 Certified Journal | 715


http://www.ijirset.com/
https://www.sciencedirect.com/science/article/abs/pii/S0956053X10000899#!
https://www.sciencedirect.com/science/article/abs/pii/S0956053X10000899#!
https://www.sciencedirect.com/science/journal/0956053X
https://www.sciencedirect.com/science/journal/0956053X
https://www.sciencedirect.com/science/article/abs/pii/S0956053X04000212#!
https://www.sciencedirect.com/science/article/abs/pii/S0956053X04000212#!
https://www.sciencedirect.com/science/journal/0956053X
https://www.sciencedirect.com/science/journal/0956053X
https://www.sciencedirect.com/science/journal/0956053X/24/6
https://www.scientific.net/author-papers/shuai-tian-3
https://www.scientific.net/author-papers/tong-zhang-36
https://www.scientific.net/author-papers/ye-li-43
https://www.scientific.net/AMR.243-249

INTERNATIONAL
. d ® STANDARD
N ~ SERIAL
<. P
u) SRAER - sl'ef \ NUMBER
IF Scientific Journal Impact Factor Cros - INDIA

Impact Factor:
1.569

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN SCIENCE | ENGINEERING | TECHNOLOGY

[) 9940 572 462 [© 6381907 438 (3 ijirset@qmail.com |

www.ijirset.com



	V.  CONCLUSION
	The use of rubber in concrete is getting popularity owing to both the reasons, the scarcity of natural aggregates and environmental concerns. As the percentage of crumb rubber increases,the compressive strength  of concrete decreases.. Although the us...
	Use of titania to enhance the structural performance of concrete is a well stablished concept. Sorathiya (2017) have shown that the titania up to 1% is optimum for enhancing the structural strength of concrete. Higher proportion of titania can reduces...
	REFERENCES
	1. Abhijeet Shukla, Rao Faraz Waris, Mohd Arhab, and Syed Sajid Husain (2018) A Review on Pollution Eating and Self Cleaning Properties of Cementitious Materials, International Journal of Innovative Research in Science, Engineering and Technology ,7 (3)
	10. H. E. M. Sallam, A. S. Sherbini, M. H. Seleem and M. M. Balaha (2008) Impact Resistance of Rubberized Concrete, Engineering Research Journal, 31 (3), 265 – 271.
	19. M. A. Aiello and F. Leuzzi (2010) Waste tyre rubberized concrete: Properties at fresh and hardened state, Waste Management, 30 (8 – 9), 1696 – 1704.
	21. Neela Deshpande. S, Kulkarni. S, Tejaswinee Pawar and Vijay Gunde, “Experimental investigation on Strength characteristics of concrete using tyre rubber as aggregates in concrete”. International Journal of Applied Engineering Research and Developm...

	24. Rafat Siddique and Tarun R. Naik (2004) Properties of concrete containing scrap-tire rubber – an overview, Waste Management, 24 (6) 6, 563 – 569.
	25. Sallehan Ismaila,Kwan Wai Hoeb, Mahyuddin Ramlib “Sustainable aggregates:The Potential and Challenge  for natural resources conservation“Procedia - Social and Behavioral Sciences 101 (2013) 100 – 109
	26. Shuai Tian, Tong Zhang, Ye Li (2011) Research on Modifier and Modified Process for Rubber-Particle Used in Rubberized Concrete for Road, Advanced Materials Research Vols. 243-249.
	28. Srivastave A., Bansal A. Kumar J. (2013) "Production of self-cleaning cement using modified titanium dioxide," International Journal of Innovative Research in Science, Engineering and Technology, 2 (7), 2688 – 2693.

