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ABSTRACT

In the Bridge Asset Management, it is necessary to use total integrity of each structure for the
targeted deterioration forecast of the structure and the priority level decision etc. of the repair and
reinforcement as an index. Up to now, gaining the weight method and demerit mark method are
used as the calculation method of total integrity based on the evaluation for inspection results by
the specialist. In these methods the setting way of the weight coefficient is important problems, so
the correction by the bridge form such as long-span bridges and the correction by an earthquake
environment and a natural condition and a traffic environment are necessary, the establishment of
an appropriate evaluation method is needed. In this study, the multi-dimensional
information analytical method ( MTS : Mahalanobis-Taguchi system) using
Mahalanobis Distance developed in the quality engineering, SVM(Support Vector
Machine) and LVQ(Learning Vector Quantization) were examined to evaluate
applicability for integrity of bridge. The compound distance (extended Mahalanobis Distance)
by MTA(Mahalanobis-Taguchi adjoint) method was derived from normal space to evaluate the rank
of bridges with some deterioration as evaluation of bridge integrity. This method can
simultaneously consider a lot of items and evaluate total integrity without the weight coefficient of
each item separately(containing the weighting factor inside ), so that a man who is not the specialist
could easily evaluate the total integrity of bridge based on appropriate inspection results. In
addition, the influence at the compound distance by the choice of the items was
examined and the applicable of this distance as the substitution of BHI (Bridge Health
Index) using weight parameter was examined. As a result, it was found that this
method was able to substitute for BHI. The inspection results of each bridge were
arranged by the age of the bridge, and the deterioration curve was assumed from each
compound distance. Assuming the deterioration curve with a comparatively good
correlation became possible when the bridge with a special deterioration
factor(Chloride induced damage, ASR and so on) and constructed a deterioration factor
was excluded from the assumption of the deterioration curve.

In some researches, neural network is used for finding out the criterion from an
actual evaluation of bridge integrity by an expert. In this study, the applicability to the
evaluation of bridges integrity is examined by the comparison of SVM and LVQ that
is skillful in the pattern recognition. Though it is a result of dependence on the sample
data, SVM shows high classification ability with complex parameter setting, and LVQ
shows high robustness.
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