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Abstract : In this study, we have developed a prediction model for expansion and contraction behaviors of expansion joint in Gwangan
Bridge using machine learning techniques and bridge monitoring data. In the development of the prediction model, two famous machine
learning techniques, multiple regression analysis (MRA) and artificial neural network (ANN), were employed. Structural monitoring data
obtained from bridge monitoring system of Gwangan Bridge were used to train and validate the developed models. From the results, it was
found that the expansion and contraction behaviors predicted by the developed models are matched well with actual expansion and
contraction behaviors of Gwangan Bridge. Therefore, it can be concluded that both MRA and ANN models can be used to predict the
expansion and contraction behaviors of Gwangan Bridge without actual measurements of those behaviors.
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Table 2. Design of artificial neural network model topology

Number of Number of nodes RMSE R
hidden layers | fidden layer 1 | Hidden layer 2| (mm) (%)

2 - 8210 | 86.816

1 3 - 8220 | 86.784

4 - 8257 | 86.666

2 8234 | 86.741

2 3 8273 | 86.615

4 8317 | 86.647

2 8284 | 86579

2 3 3 8286 | 86573

4 8240 | 86.720

2 8248 | 86.695

4 3 8248 | 86.695

4 8351 | 86360
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Table 4. Pearson's correlations
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