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Abstract

High performing functional construction materials have gained attention due to their impact on the industry and economy, and
increase in the demand. Thereby, we have been focusing on the development of construction materials integrating nano- and bio-
technology. Nano-technology enabled a significant improvement in the performance of which cannot be attained in the micro-scale. A
typical examples of which were conducted by our research team include carbon-nano materials-based piezoresistive sensors,
electromagnetic wave shielding/absorbing materials, piezoelectric composites, self-heating elements, etc. Our study of BT-
construction converged technologies with an emphasis on bio-active rehabilitation capabilities is focused on crack repair of civil
structures by self-healing phenomena of micro-organism (bacillus) which precipitates calcium carbonate within cracks. In addition, we
will also present our progress on the PZT transducers, which was adopted for a structural health monitoring purpose. Our ultimate goal
of developing NT- and BT-integrated construction material is commercialization and utilization for the field application, and we
expect this to be accomplished in the near future.

Development of construction materials with a lower carbon footprint is a topic of numerous studies. Studies on geopolymer as an
alternative to Portland cement began decades ago and are still active. We will present our recent progress on this topic, specifically in
regard with alkali-activated slag or fly ash which can yield a comparable performance to Portland cement. We will also present the
mechanical properties and durability issues of geopolymer in view of materials science and based on fundamental atomic/nanoscale
chemistry.
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