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Abstract
This presentation will provide an overview of the research activities within the Department of Civil
Engineering at Monash University (Australia) on nano reinforced infrastructural materials. Since 2009,
Dr Duan’s group has investigated the effect of emerging nano particles extensively, including carbon
nanotubes (CNTs) and graphene oxide (GO) sheets on enhancing the mechanical properties and
durability of cement/polymer-based materials. Analytical, molecular dynamics simualtions, and
experimentation have been adopted in the research. In particluar, a theoretical framework with
supporting experiments will be disucssed to address the effect of ultrasonication energy for carbon
nanotube (CNT) reinforced OPC pastes. The distribution of CNT lengths and the concentration of
dispersed CNTs are characterized using scanning electron microscopy images and UV-vis spectra.
After ultrasonication, the length of CNT is found to follow log-normal distributions which show a
shortening effect. The concentration of dispersed CNT increases with ultrasonication energy but
reaches a plateau after about 250 J/ml. The distribution of CNT lengths and the concentration of
dispersed CNTs are incorporated into a micromechanics-based model to simulate the crack bridging
behavior of CNTs. In addition, the experimental results on graphene oxide (GO) reinforced OPC
pastes will be presented as well with the comments on the advantages/disadvantages of GO for
reinforcing purpose. Finally, the recent ARC Industrial Transformation Research Hub on nanoscience
based construction materials manufacturing will be introduced. The hub will draw on the expertise of
about 50 scientists and researchers from Monash and 30 partner institutions including CSIRO,
Australian universities and industry, international research centres and universities including the
National University of Singapore, Northwestern University (USA), and Princeton (USA). The
research hub will develop novel construction materials including binders, cement additives, high
performance concrete materials, concrete structural systems, polymer composites, and pavement
materials.
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