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The thesis aims to: 1) integrate the separately proposed models to describe property damage, person entrapment
within buildings/streets, various activities by local residents at the time of a large earthquake; 2) construct a
simulation model that can estimate property and human damage caused by massive earthquakes at a
micro-spatial scale; and 3) evaluate the effects of various disaster mitigation measures by the simulation.

In Chapter 1, firstly, the progress of improving urban seismic vulnerability in densely built-up wooden
residential areas is reviewed. Secondly, the existing methods to evaluate disaster mitigation effects by some
measures and the previous studies related to activities by local residents in a large earthquake are summarized.

In Chapter 2, the five sub-models (property damage model, person entrapment model, rescue activity
model, firefighting activity model, and wide-area evacuation behavior model) constituting the simulation model
are constructed.

Using the simulation model, in Chapter 3, property damage and casualties in a typical densely built-up
wooden residential area are estimated under the assumption that the Tokyo Metropolitan Earthquake occurs.

In Chapter 4, as an example of disaster mitigation measures in each building, the effects of installing a
fire-extinguisher or a seismo-sensitive breaker into each building are demonstrated. As a result, it is clarified
that installation of seismo-sensitive breakers can more significantly reduce the number of burnt-down buildings
and deaths than that of fire-extinguishers.

In Chapter 5, it is shown that the success rate of firefighting activities by local residents can be increased
by countermeasures to delay the time before a fire spreads from the fire origin building to its adjacent
buildings. More specifically, the flame-retardation inside a building or planting trees/hedges between two
buildings can be effective even for fireproof-/bare-wooden buildings with small building area.

In Chapter 6, the effects of reducing property and human damage in a massive earthquake by various urban
improvement methods (e.g., preferentially widening the specific streets and converting their roadside buildings
to incombustible and quake-resistant ones) are evaluated.

Finally, Chapter 7 summarizes the main findings of this thesis and future tasks to utilize the simulation

model for assessment of disaster mitigation measures in densely built-up wooden residential areas.
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