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1. Introduction
1.1

Abstract

In the recent years, the use of the binding materials and the substitute
materials of different types in addition to cement or to fine aggregate has become
very wide in the production of mortars, such as blending of portland cement with
marble dust, so it is necessary to investigate the influence of the binder and the
substitution material on the mortar properties. In order to assess the performance
of this type of mortar, it is important to understand the changes in the mortar
properties. The main objective of the research work is to investigate the possibility
of utilizing marble dust as a partial replacement of cement or fine aggregate.
Several mortar pastes were prepared using marble dust. In order to evaluate the
effects of the marble dust on the mechanical behavior, many different mortar
mixtures were tested. Mixtures were evaluated based upon cement or sand
substitution by the marble powder. The percentage of marble dust that replace the
cement or the fine aggregates in this research was 10%, 20% and 30% by volume.
Compressive and bending test were performed in order to find the perfect
combination of marble dust waste as a replacement material. The main conclusion
of the project is that in terms of compressive and tensile strength it can be said
with certainty that the optimum proportion when using dry marble dust is S30-D
and when using pre-wet marble dust is S10-D.

1.2

Introductive information
1.2.1

Sustainable thinking
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In almost all the cases except S20-D the compressive strength is higher
than the reference one. It is interesting to see that in case of sand replacement
the compressive strength it tends to get better results in case of 10%
replacement and 30 % replacement and in 20% the compressive strength is
lower than the reference one. When cement is replaced with pre-wet marble
dust the compressive strength is higher than the reference but is getting lower
the more cement is replace

5. Conclusion
1.In terms of compressive and tensile strength it can be said with certainty that
the optimum proportion when using dry marble dust is S30-D and when using
pre-wet marble dust is S10-D.
2.Compressive strength in case of dry marble dust is higher than the reference
one for all the mixes.
3.When using pre-wet marble dust tensile strength tends to get lower with more
fine aggregate or cement replaced.
4.In case of cement replacement with dry marble dust the tensile strength is
getting higher with more cement is replaced.

6. Acknowledgements
This work can be developed by the collaboration with Investment Group
IT 781-13.
The investigation was made with the support of Associate Professor
Aimar Orbe Mateo.

7. References
[1]. Sakai K, Noguchi T. The sustainable use of concrete. CRC Press – Taylor &
Francis Group; 2012. ISBN 978-0415667203.
[2]. Oluborode, K., Olofintuyi, I., 2015. Self-compacting concrete:
strength evaluation of corn cob ash in a blended Portland cement.
Am.Sci. Res. J.Eng.Technol. Sci.(ASRJETS). ISSN: 2313-4402 13 (1),
123e131.
[3]. Siddique, R., 2004. Performance characteristics of high-volume class F fly ash
concrete. Cem. Concr. Res. 34 (3), 487e493.
http://dx.doi.org/10.1016/j.cemconres.2003.09.002.
[4]. Aruntas¸ , H.Y., Gürü, M., Dayı, M., Tekin, _I., 2010. Utilization of
waste marble dust as an additive in cement production. Mater. Des. 31
(8), 4039e4042. http:// dx.doi.org/10.1016/j.matdes.2010.03.036
[5]. Nagarajan, V.K., Devi, S.A., Manohari, S.P., Santha, M.M., 2014.
Experimental study on partial replacement of cement with coconut shell
27

