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Abstract

Salt damage is one of the deterioration phenomenon of concrete bridge, and it is worrisome phenomenon because lots of bridges
were constructed at coastal area in Japan. Salt damage is resulting from the chloride ion adhering to the concrete surface. Cracks in a
concrete is happened by the rebar’s corrosion and expansion, which is wreaked by the chloride ion seeping into concrete. In addition,
cracks in a concrete of the bridges is progressed in case they are located in an area of high sea salt, and as a result the bridges are
damaged. Lots of bridges in Japan were constructed during the period of rapid economic growth, and 50-year-old bridges are
expected to go up to 47% of the total in 2026 ®. Therefore, efficient maintenance and improvement in prediction accuracy of
deterioration phenomenon are necessary. In these circumstances, the prediction of deterioration phenomenon for the current bridge
maintenance used the assumed amount of the chloride ion adhering to the concrete surface, and it is constant value depending on the
distance from the coast ®. However, it is considered that the degree of actual chloride ion adhered differs depending on the
environment around the bridge such as coastal distance, elevation of ground, wind speed, and wind direction. Therefore, it is
necessary to consider the environment around the bridge for estimating the amount of the chloride ion adhering to the concrete
surface.

Hashimoto © proposed the index around the bridges for prediction of deterioration phenomenon, and compared the condition of
bridge deterioration and those indexes. The clear relationship between those indexes and the condition of bridge deterioration was not
shown, and it was pointed out the necessity for comparing those indexes to the flying chloride ion amount.

This research aims at developing a system to estimate the chloride ion amount adhering to the concrete surface from the location
environment around the bridge, which is evaluated by GIS data and meteorological data. The flying chloride ion amount was
estimated from the existing calculation model of chloride ion amount. The accuracy verification of this calculation model pointed out
the necessity to improvement in accuracy input data, such as meteorological data and wave data. While the network of weather and
wave observation is constructed in Japan by Japan Meteorological Agency and Ministry of Land, Infrastructure, Transport and
Tourism, the distance between observations points is so long. Therefore, the weather and wave factors at arbitrary point were
estimated by using MSM GPV data and CWM GPV data, which are the numerical prediction model data and are 5 km interval
gridded data. GIS data set as input data are the following: the shortest distance, the elevation of ground, the sea-bottom slope, coastal
shape, azimuth direction of coastal line, azimuth direction of bridge axis and land cover. Meteorological data set as input data are
wind speed, wind direction and rainfall amount, and the wave data set as input data are significant wave height, wave period and
wave direction. In addition, we inferred places within study area where chloride ions are easily adhering by using distribution map of
adherent chloride ion amount.

As a verification result, estimation result of wind speed by using MSM was within the range of between 0.5 and 0.7 on correlation
coefficient. Error of wind direction within the range of between 0 and plus or minus 2 were account for 70% of the total. Estimation
result of rainfall amount by using MSM was within the range of between 0.4 and 0.9 on correlation coefficient. In addition, the
predictive value of presence or absence of rainfall was more likely than 80%. The wave data set as input data are significant wave
height, wave period and wave direction are estimated by using CWM. However, the correlation values of wave period and wave
direction was not good. Therefore, data of significant wave height and wave period was estimated using observation values of Kochi
port in every month, and breaker height and breaker depth are calculated by computational software.

As a verification result, estimated adherent chloride ion amount showed overestimate to measured value. The cause of overestimation
was considered that estimated value was resulting from the lack of influenced of wash out by rainfall. In addition, the reason of
overestimation was considered that the wave data at study area was not able to use during the course of seawater aerosol production

process.
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The places where chloride ions are easily adhering were inferred by using distribution map of adherent chloride ion amount. There
are two rivers at study area, and coastal shapes are sandy beach. Droplet diameter of seawater aerosols that is occurred in the sandy
beach is small. Therefore, lots of seawater aerosols are transported to inland compared to artificial coast. In addition, wind speed does
not decrease on a river because influence of ground roughness is relatively small. In the result, it is considered that adherent chloride

ion amount is increasing compared to the surrounding land.
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