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The deterioration of road bridges in Japan has become an important subject in bridge
management because many of them were constructed during the rapid economic growth
of the 1960s. The country is now experiencing the challenges of aging infrastructure.
Additionally, large bridges are rather costly to design, construct, maintain, and
rehabilitate. Therefore, preventive maintenance and management has been introduced
to address this challenge issue. The exposure of a steel structure to aggressive
environmental conditions and its inadequate maintenance results in corrosion, which is
mainly responsible for the deterioration of existing steel structures, causing reduced
long-term mechanical performance, usability, and durability. For effective maintenance
and management of environmental corrosion of steel bridges, an initial inspection and
survey must be performed. The investigation regarding the corrosive environment for
each steel structure separately using field measurement is substantially complicated
and requires a significant amount of time and cost. Therefore, it is important to
evaluate the general characteristics of corrosive environment for steel bridges prior to

the commencement of maintenance and management program. Principally, various
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factor can cause corrosion in steel structures. Among them dew condensation is an
important factor. In the past, an evaluation method of dew condensation was developed
using a weather research and forecasting (WRF) and inverse distance weighting IDW)
technique. In this study, the accuracy enhancement of the method was investigated.

In chapter 1, the current and future challenges of aging infrastructure including the
objectives of the study were briefly introduced.

In chapter 2, an accuracy enhancement of IDW for different land topographies and
its employment was investigated to achieve more accurate results. Additionally,
appropriate adaption points selection of IDW was discussed, as a result the optimum
number of interpolation points for evaluation of corrosion environment was proposed.

In chapter 3, the field observation was demonstrated for the Ooeyousui and
Sanbonmatsu bridges in the Aichi prefecture for the flat and mountainocus areas as a
case study. The temperature and humidity of both bridges were measured using sensor,
subsequently, their results were compared with Nagoya meteorological observatory to
examine the weather situation in the prefecture. Moreover, the evaluation of dew
condensation was conducted for the both bridges using ACM sensors. Also, the
evaluation of dew was performed at Ooeyousui bridge using IDW technique.

In chapter 4, improvement of accuracy for the evaluation of corrosion environment
was discussed using WRF technique. By default, the WRF uses land-use data based on
the United States Geological Survey (USGS), which may not represent the real land
situation in Japan. Currently, reliable land use data is provided by the Geospatial
Information Authority of Japan (GSI), and can be integrated into the WRF simulation
to improve the calculation accuracy. In this study, the evaluation of dew condensation
was conducted for Aichi and Gifu prefecture based on the USGS and GSI land use data.

In chapter 5, the relationship between girder temperature and atmospheric
temperature was investigated. In this study, the girder temperature is assumed to be
equal to the atmospheric temperature. However, in reality, there is a minor difference.
To equalize them, a modification factor is proposed. Additionally, an evaluation of dew
condensation as a result of fog was proposed using WRF technique.

In chapter 6, a total evaluation system was proposed to evaluate the corrosion
environment of bridges through WRF/IDW technique as large scale environmental
information approach to proceed the investigation of corrosion environment in local

scale on the bridge members using STAR-CCM+ program.

In chapter 7, the conclusion made from this study are summarized and discussed.
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