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Abstract

Smart metal-matrix composites, laminates and some others have been developed by the author and found to be useful in severe environments. In this presentation, two types are firstly introduced, and then, a new concept for disaster mitigation, that is, Disaster Mitigation and Sustainable Engineering based on smart materials, devices, structures, systems and related technologies, is introduced.
The two types are: (1) Type I that uses functional ceramics in a metal matrix to have robustness and be used in harsh environments, and (2) Type II that uses a couple of competitive structural materials without using functional materials to generate functional properties. The Type I could be realized by successfully embedding fragile functional fibres such as optical fibre, FBG (Fibre Bragg Grating) sensor and metal-core piezoelectric ceramic fibre in aluminium matrices by the Interphase Forming/Bonding Method. The Type II can be explained that composite of competitive structural materials may have not only high mechanical properties, but also functional properties generated by their inconsistent secondary properties. As examples of this type, CFRP/Al active laminates and Ti fibre/Al multifunctional composites were successfully developed.
[bookmark: _GoBack]Right after the 2011 great earthquake and tsunami disasters in Japan, the author proposed to use smart materials, structures and related technologies to enable disaster mitigation. A typical example is the deployable breakwater which can be used daily for energy harvesting, small enough not to be an obstacle, as well as a smart breakwater autonomously deployable by the force and material of tsunami or high wave. In this presentation, new ideas and developments for smart disaster mitigation toward future are described. To explain the proposed concept, two examples, that is, artificial forest and novel deployable structure based on honeycomb to be used against flooding etc. are demonstrated. Many other challenges and products are also introduced and future directions are discussed.
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