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ABSTRACT

Frost damage of concrete occurs in cold regions, and is one of the serious deteriorations.
Therefore, a method for evaluating the regional characteristics of the frost damage
environment, such as the Frost Damage Degree, has been proposed and utilized. In
addition, various frost damage prediction methods such as Equivalent Cycles to ASTM
Test (Cyastw) have been proposed. On the other hand, it has been clarified that the pore
volume of 40 to 2000 nm in diameter increases and the frost resistance decreases due to
drying. Based on this, the Maturity of Temperature and Humidity has been established
as a method for predicting the pore volume of 40 to 2000 nm in diameter from the drying
conditions. However, the effects of drying cannot be taken into consideration by the
existing methods for evaluating or predicting frost damage. Therefore, in this study, I
aimed to establish a frost damage environment evaluation and frost damage prediction
method considering the decrease in frost resistance due to drying by combining Cyasrv
and Maturity of Temperature and Humidity, and to propose a method of utilizing.

In order to predict the relative dynamic modulus of elasticity (RDM) in combination
with the Cyasru, an equation to derive the amount of decrease in the RDM per freeze-
thaw cycle from the temperature and humidity conditions has created. As a result, it is
possible to predict the RDM over arbitrary number of years from climate data,
environmental conditions, and material conditions.

In order to evaluate the regional characteristics of frost damage environment using
this prediction method, a calculation method suitable for each time interval of climate
data and statistical processing method has examined. Based on the results of the study,
regional distribution map of the frost damage environment in Japan has created, and
the frost damage environment is almost the same in Hokkaido and mountainous areas
of Honshu / Kyushu has shown. Furthermore, I organized the world’s frost damage
environment by climatic zone, showed that the subarctic zone is severe frost damage
environment.

In order to solve the problem that the test results of the JIS A 1148 A method are
indispensable when using this prediction method, a test results prediction model was
created from the mix proportions by machine learning using LightGBM. As a result, a

model that can predict test results with sufficient accuracy under specific conditions has



created, although it is not versatile due to the bias of training data. Based on these

results, a frost damage prediction system has proposed.
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