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LONG-TERM DETERIORATION MODELING WITH TIME SERIES DATA

Kiyoshi KOBAYASHI, Kiyoyuki KAITO, Kodai MATSUOKA and Yasuhito SAKAI

With the purpose of streamlining and quantifying maintenance and management, the long-term monitoring
with sensors is being put into practice. On the other hand, methodologies for detecting abnormalities and
extracting the progress of deterioration based on monitoring data have not been developed. In this study,
the authors propose a method for predicting deterioration based on the statistical characteristics of time-
series data obtained through long-term monitoring. In detail, the fluctuation in the variance of the error
term of the time-series model is expressed by the ARMAX-GARCH regression model, which is developed
by the ARMA model with trend. Then, a methodology of estimating the timing of detailed inspection
utilizing the ARMAX-GARCH model is developed. Lastly, this methodology is applied to the data of
long-term monitoring targeted at the joint members of viaducts, to evaluate its effectiveness.
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