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Abstract

The utilization of fibre in concrete production not only solves the problem of disposing this solid waste
but helps conserve natural resources. This study investigated the effect of waste aluminum shavings on
bond strength of laterized concrete. Laterized concrete spliced beams

of 150%250%2150mm150%x250%2150mm and 175%275%2300mm175%275%2300mm were
prepared. Fifteen specimens with 16 mm and 20 mm were cast with the addition of aluminium
shavings at varying percentages of 1vol%, 1.5vol% and 2vol%; another ten specimens with 16 mm and
20 mm diameter bars at 0% of aluminium shavings were cast as control. Concrete cubes of number
were prepared, three taken for each set of various percentages of aluminium shavings were used to
determine the concrete strength. It was observed from the analysis that the compressive strength
decreased as the percentage of aluminium shavings increased, while the aluminium shavings increased
the bond between concrete and steel. However, for normal concrete there was an increase in bond
resistance with increase in aluminium shavings. The bond resistance of 16 mm was found to be higher
than that of 20 mm in all the specimens tested.

Keywords

e aluminum shavings;

spliced beams;

o laterized concrete beams;

e reinforcing bar;

e bending;



o splice length

Acknowledgement
Supported by : University of Lagos

References

1. ACI-408 (2003), Bond and Development of Straight Reinforcing Bars in Tension, American
Concrete Institute; Farmington Hills, Manchester Institute, USA.

2. ASTMC 1064 (2008), Standard Test Method for Temperature of Freshly Mixed Hydraulic-
Cement Concrete; Annual Book of ASTM Standards, West Conshohocken, PA, USA.

3. BSI12:1996 (1996), Specification for Portland cement (Ordinary and Rapid-Hardening) Part 2;
British Standards Institution, London, UK.

4. BS8110 (1997), Structural use of Concrete Part 1. Code of Practice for Design and
Construction; British Standards Institution, London, UK.

5. Cairns, J. and Abdullah, R. (1994), "Fundamental tests on the effect of an epoxy coating on
bond strength", ACI Mater. J., 91(4), 331-338.

6. Hosford, W.F. and Duncan, J.L.. (1994), "The aluminum beverage can", Sci. American, 271(3),
48-53. https://doi.org/10.1038/scientificamerican0994-48

7. Kazim, T. and Ahmet, B. (2009), "Bond strength of tension lap-splices in full scale self-
compacting concrete beams", J. Sci. Direct. 3(9-11), 145.

8. Murali, G., Vardhan, C.V., Prabu, R., Khan, Z.M.S.A., Mohamed, T.A. and Suresh, T (2012),
"Experimental investigation on fibre reinforced concrete using waste materials", J. Eng. Res.
Appl., 2(2), 278-283.

9. Ofuyatan, O., Adedeji, A., Omeje, M. and Olawale, S. (2017), "Interaction assessment and
optimal design of composite action of plastered typha strawbale", Adv. Mater. Res., Int. J.,
6(2), 221-231. http://dx.doi.org/10.12989/amr.2017.6.2.221

10. Ofuyatan, O.M., Ede, A.N., Olofinnade, O.M., Oyebisi, S.O., Alayande, T. and Ogundipe, J.
(2018), "Assessment of strength properties of cassava peel ash concrete", J. Civil Eng.
Technol., 9(1), 965-974.

11. Osifala, K.B. and Akeju, T.A. (2010), "Effects of increased concrete cover on bond efficiency
of coated reinforcing bars", Australian J. Struct. Eng., 10(2), 179-190.
https://doi.org/10.1080/13287982.2010.11465043 https://doi.org/10.1080/13287982.2010.1146
5043

12. ACI-318 (2008), Building Code Requirements for Structural Concrete and Commentary,
American Concrete Institute; Farmington Hills, Manchester Institute, USA.

13. Seara-Paz, S., Gonzalez-Fonteboa, B., Eiras-Lopez, J. and Herrador, M.F. (2014), "Bond
behavior between steel reinforcement and recycled concrete", J. Mater. Struct., 47, 323-334.
https://doi.org/10.1617/s11527-013-0063-z https://doi.org/10.1617/s11527-013-0063-z

14. Yoo, D.Y., Shin, H.O., Yang, J.M. and Yoon, Y.S. (2014), "Material and bond properties of
ultra-high performance fibre reinforced concrete with micro steel fibres", J. Compos. Eng., 58,
122-133.
https://doi.org/10.1016/j.compositesb.2013.10.081 https://doi.org/10.1016/j.compositesb.2013.
10.081




(34141) Korea Institute of Science and Technology Information, 245, Daehak-ro, Yuseong-gu,
Daejeon TEL 042)869-1004
Copyright (C) KISTI. All Rights Reserved.



