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Derivation of predictive distribution of bridge deterioration using maximum
entropy theorem
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This research aims to improve the degradation prediction method required for
bridge asset management. First, we investigated which parameters affect bridge degradation. As a
result, it is found that the bridge deterioration is affected by the difference in the management
organization. It is said that the distance from the coastal line affects very much, however, it is
only a certain degree of influence according to the analysis of inspection data. Rather, it was
suggested that initial defects may have a large effect on degradation.

To evaluate the tail risk of the bridge deterioraton, it is required to derive the detailed tail of
the predicion distribution. We realize it by using hierarchical Bayesian model. As a result, it
became possible to evaluate the tail risk as mentioned in the research plan, as well as to present

the optimal inspection interval for each individual bridge.
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0.028 224 0.028 225 0.035 6.53 0.034 6.56 0.033 198 0.033 198
0.008 171 0.008 17.3 0.004 5.01 0.004 5.04 0.014 134 0.014 134
0.142 5.78 0.139 6.7 0.031 0.36 0.107 324 0.119 3.67
-0.240 -8.13 -0.222 -10.9 0.076 0.73 -0.215 -5.83 -0.208 -6.31
0.001 0.48 0.143 132 -0.362 -6.89 -0.356 -4.43
-0.002 -2.10 -0.041 -6.88 -0.023  -277 0.031 293 0.029 3.96
-0.040 -0.98 0.057 0.76 0.000 0.32
0-20m 0.548 215 0.550 22 -0.040 -0.08 1.047 263 1.033 2.60
20-50m 0.373 151 0.384 16 0.924 154 0.939 160 0301 0.76
50-100m 0.139 0.73 -1.060 -1.74 -1.020  -169 0627 227 0.619 224
100-200m -0.016 -0.10 -0.147 -0.37 -0.018 -0.09
-0.393 -2.62 -0.153 -28 -0.333 -219 -0.195 -311
-0.272 -1.86 -0.148 -0.98
-0.217 -1.49
-2.065 -126 -1.820 -215
0.118 0.16
RC -1.642 -212 -1.772 -6.74
-1.844 -2.37 -1.969 -7.53
PC -1.005 -134 -1.118 -5.92
-0.043 -1613  -0.043 -1.62
12 -0.75 -56.31 -0.16 -3.05 -5.44 -29.4 -2.72 -2.09 4.77 8437 4.61 4.09
23 240 62.32 2.98 47.1 -3.52 -15.7 -0.80 -0.62 7.90 1731 7.74 6.85
34 743 27.64 8.01 292 / 125 47.1 123 106
Residual Deviance 18237.2 18242.6 1217.4 12189 11336.2 11337.8
AIC 182732 18264.6 1251.4 12389 11370.2 11363.8
0.63 0.63 0.67 0.66 0.60 0.61
N 10406 788 6380
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