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Optimization on Redevelopment of Urban Areas Considering Disaster Prevention Abilities
- Study on the integration method of the evaluation indexes -
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Introduction

In this study, as the measures to the earthquake fire in the densely inhabited urban area, the suppression of the
expansion of fire damage is considered from the viewpoints of both the fire prevention and the arrangement of fire
hydrant. The prevention of fire spreading is taken into account of following methods, i.e.; the widening of the roads
which are selected as specific development roads by the reduction of site areas, and the relocation and the fireproof
of buildings and/or houses located in the reduction of site areas. In this study, an optimization system of both the
movement building and the arrangement of fire hydrant is developed using genetic algorithm (GA), and some
optimizations considering disaster prevention abilities are performed under different conditions. This study focus on
the movement building to study on the integration of the evaluation index and simulate various cases to compare and
inspect them. In this paper, the integration methods on the most suitable evaluation indexes in case of
redevelopment in consideration of disaster prevention abilities are discussed and clarified.

Outline of Proposed System

In this study, the system is developed using the 500m square area near the Hunkyu Okamachi Station in the east side
of Toyonaka City, Osaka. This area is expressed by the cell on a grid of 100 X< 100, and the size of a single cell is 5m
square cube. Here are assumed three types of the cell such as building, road and evacuation space. Building, road
and evacuation space cells are denoted as white, gray and yellow green in this system. In this system, the selected
roads are expanded, and buildings adjacent to expanded roads are moved in order to improve disaster prevention
abilities of this city. This system uses GA to optimize movement of buildings.

Simulation

In optimizations using GA, following three evaluation indexes are employed; evaluation on the placement of the
movement buildings named ‘buildings concentration’, evaluation on spread of a fire interception placement, and
evaluation on evacuation distance. In this study, weight coefficients to three evaluation indexes are changed, and
optimal results are compared regarding the integration methods of them. Nineteen simulations are performed under
same following conditions; all designated roads are expanded, and the number of the generation in GA is 400,000.

Conclusion

In this study, a simulation system that optimize the city area redevelopment in consideration of the fire disaster prevention
abilities at the time of the earthquake is developed using GA, and optimizations are performed under the different setting.
As a result, the effective integration method on the evaluation indexes is obtained regarding redevelopment in
consideration of a decrease damage by the spread of fire and securing the width of specific development roads.
Furthermore, it is clarified that the proposed optimization system was effective to improve disaster prevention abilities of
the city by obtained optimal results. In order to perform more realistic optimization, it is necessary to consider the usage
of buildings in the redevelopment area in optimization system in the future.
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