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ABSTRACT

The project was based on the research works aimed to develop advanced
functional cement based materials and test their properties. Further developments of
0-3, 1-3 and 2-2 lead free piezoelectric ceramic- cement based composites were
carried out and new data were generated. Lead free piezoelectric ceramics used are
barium titanate (BT), barium zirconate titanate (BZT) and bismuth sodium titanate
(BNT). Acoustic impedance, dielectric, ferroelectric hysteresis, piezoelectric and
electromechanical coupling coefficient of the lead free piezoelectric ceramic- cement
based composites were investigated. These composites were found to have higher
piezoelectric voltage coefficient and lower acoustic impedance value than pure
ceramic. The results show that the acoustic impedance of the composites can be
tailored to match that of the host structure concrete and are ideal for use as sensors in
smart concrete structures application.

In addition to the work on piezoelectric ceramic-cement composites, advanced
cement based materials with sub-micron and nano size additives were developed and
investigated. Effects of zinc oxide nanoparticles, as an additive material, on properties
of cement-based material on setting time, compressive strength and porosity of mortars
were investigated. The effect of limestone powder on the heat of hydration of Portland
cement and high-calcium fly ash FA systems were also investigated. Effects of high-
calcium fly ash and silica fume as a binary and ternary blended cement on compressive
strength and chloride resistance of self-compacting concrete were investigated.

Keywords: Cement; Composites; Piezoelectric ceramic; Fly ash, Sub-micron and nano

size additives
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