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Modeling of damage and restoration process of lifelines in an extreme complex
seismic and tsunami disaster
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Infrastructures such as road structural systems, water treatments, electric power
and gas supply systems and telecommunication networks were severely damaged due to the 2011 Tohoku
earthquake and tsunami, and it caused malfunctions of our interconnected societal and economical
activities. The associated big data on physical damage and functional disruption of the infrastructures
by the ground excitation, tsunami and liquefaction were collected and quantitatively summarized. Seismic
and tsunami damage functions were statistically modeled and used for understanding the novelty of the
infrastructure damage in the 2011 Tohoku earthquake and tsunami, classified as an extreme complex seismic
and tsunami disaster. Reasonable application of these damage functions for predicting the risks of
infrastructural physical damage and restoration process by the anticipated megatrust earthquake and
tsunami was also shown in order to reduce the future extreme complex disasters.
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