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Studies on Floodproofing Plans of Buildings
and Their Cost-effectiveness

Nozomu KIUCHI*1, Taku NAKANQO*2

ABSTRACT

As occurrence of flood disasters became more frequent and severe, recently in Japan,
so has the necessity of urban planning based on the premise of flooding, and the
countermeasures against flood disasters in the field of building. Efforts to reduce flood
damage have so far been regarded as an issue in the field of civil engineering, or as a
traditional issue in a limited area, and have not been dealt with much as a modern research
issue in the field of urban planning and building. However, among the ideas of “watershed
flood control” based on the severe future climate change prediction, measures for housing
and buildings in areas with a high risk of flooding, and regulation and guidance to building
and land use are also coming into view. These efforts have begun with the increasing social
demand.

On the other hand, there is no clear method other than using hazard maps and flood
risk area maps as given conditions to determine the goals and level of countermeasures that
should be taken in each location. In flood hazard area maps based on the Flood Control
Law, there are cases where extreme figures are shown in a wide range of urban areas, and
the reality to take countermeasures by the premise level is difficult. Therefore, in order to
explore urban land use and guidance measures in areas with flood risk, we considered that it
1s necessary to investigate the cost-effectiveness of flood damage countermeasures at the
building and site level based on the flood risk of the location. There are various types of
buildings and construction activities, and it is assumed that the hardware and software
issues in implementing flood countermeasures will be different for each type. Therefore, in
this research, we assume three cases; 1) when constructing a new wooden detached house; 2)

when renovating an existing condominium; 3) when a business establishment moves into the
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first floor of a RC building (infill). Then a model examination of flood countermeasures was
carried out. After establishing standard design proposals for each of them, several design
proposals with floodproofing measures were examined, and the construction and other costs
were calculated for each proposal. Moreover, additional construction costs caused by
floodproofing measures are included as expenses, and the reduction in damage to buildings
(including equipment) and furniture, fixtures, and products (restoration costs) associated
with floodproofing measures are included as effects, and the frequency of floods is also
considered in calculating the cost-effectiveness.

In the following, an outline of the studies in each chapter is described.

In Chapter I, we organized and described the background, purpose, and method of
the research. As the background and position of the research, the situation surrounding
flood damage countermeasures for buildings, the actual results of flood damage in the past
and the actual situation of flood risk, the situation of research and development including
Europe and the United States, etc., are described, and the method and configuration of this
research is explained.

Chapter II deals with new construction of wooden low-rise detached houses, which
are vulnerable to flooding and have many damage records. Assuming a two-story wooden
detached house located in an urban area, 1) consideration of a construction plan for water
resistance, 2) trial calculation of the additional construction cost required for water
resistance, and 3) trial calculation of the amount of mitigation of property damage in the
event of a flood by floodproofing measures, 4) analysis of cost-effectiveness under various
inundation risk conditions, etc. were conducted. Furthermore, based on the study, the
applicability of floodproofing measures of wooden detached houses were considered, and it
was concluded that such measures have a certain degree of applicability in areas with
relatively high risk of flooding.

In Chapter III, we dealt with the renovation of existing condominiums to prevent
flooding. During the 2019 Typhoon Hagibis (No.19) attack to eastern Japan, many
condominiums suffered damage centered on facilities due to flooding, and such interest is
growing since then. In doing so, it is important to consider cost-effectiveness to persuade

the owners of the condominium to bear such costs. Assuming two types of locations, one

Vi
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located in the city center and around the station, and the other located in a suburban
residential area, a typical condominium model and the hazards to be assumed are set. A
procedure for verifying the applicability of countermeasures was presented by considering
countermeasure points and inundation countermeasure costs.

In Chapter IV, we assumed floodproofing of a small-scale business establishment
located on the first floor of an RC building in an urban area, in the event of occupation and
interior construction. From the perspective of restoration and reconstruction of
flood-affected areas, we believe that it is important not only to protect homes and lives, but
also to take measures for business establishments that support the local economy and
liveliness. Four types of establishments and models were assumed. The study consisted of,
1) collection of information on flood damage and countermeasures, 2) assumption of
preconditions for the study and the approach to countermeasures, etc., 3) study and trial
design of floodproofing plans based on a standard plan, and 4) estimating the additional
costs for floodproofing and the restoration cost in case of flooding, and 5) estimating
floodproofing cost-effectiveness based on expected values and studying the applicability of
floodproofing.

In Chapter V, we summarized the whole and presented the concept of
cost-effectiveness of inundation countermeasures, as well as the concept of inundation

countermeasures and future technological development issues.

*1 Research Coordinator of Building Technology, Building Research Institute. Dr. Eng.
*2 Researcher, Department of Housing and Urban Planning, Building Research Institute.
Dr. Env.
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