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[REHE] This lecture will present an attempt to overcome the disadvantages existing in current
seismic isolation systems by developing innovative periodic metamaterial-based seismic base isolators. These
periodic metamaterial-based seismic base isolators, in effect, use the foundation of the structure as the base
isolation system. The foundation is made of a new material, called periodic metamaterial, which can block, or
reflect, the damaging seismic motion being transmitted to the structure. Both the analytical and experimental
studies have performed to demonstrate the feasibility and effectiveness of the proposed periodic metamaterial-
based seismic base isolators. Guided by solid state physics, the periodic metamaterial-based seismic base isolators
can be made by the periodic metamaterial to exhibit special characteristics that are useful in resisting the loads
imposed on structures from earthquakes. Possessing distinct frequency band gaps, this periodic metamaterial will
block, or reflect, the incoming seismic motion with the frequencies falling between these gaps. The frequency band
gaps in the x, y, and z directions can be controlled by their design and manufacturing, exactly what is needed for
periodic metamaterial-based seismic base isolators. One can properly design the frequency band gaps to match the
fundamental frequency of the structure, so that its dynamic response will not be amplified; alternatively, one can
design the frequency band gaps to match the strong energy frequency components of the design earthquake.
Periodic metamaterial-based seismic base isolators have been proposed for engineering structures to mitigate the
potential damage caused by the earthquake and to increase the safety margin of the engineering structures. Also,
periodic metamaterial-based seismic base isolators can enhance the design of standard engineering structures,
which can be licensed and built at lower costs.
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