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DIAGNOSIS OF BRIDGES BY QUANTIFICATION ANALYSIS

Naruhito Shiraishi*, Hitoshi Furuta* and Masakazu Sugimoto*

It is known that considerable number cf bridges, at present, require
reparing or alteration which are enormously expensive. Under this situation
it is an emergent and important fask to develop a method of evaluating the
degree of damage for existing bridges. However, the damage assessment is
very difficult, because the damage mechanism is complicated and concerned
with various kinds of factors. Then, it is necessary to utilize the best
information (even if sufficient data are inavailable) and integrate them into
a valuable evaluation.

In this paper, an attempt is made to introduce different kinds of
information into the damage assessment by using the second theory of
quantification. At first, the procedure of damage assessment is described
with the emphasis on the application to bridge structures. Although some
experimetal methods can be used for the damage assessment, they are often
expensive or troublesome. Most practical is a method based on inspection or
observation. Here, representative items needed for the inspection are
enumerated, and they are categorized by considering their characteristic
properties. Then, numerical values called 'category score'" are statistically
determined for every categories. Using these scores, it is possible to
estimate the degree of damage of bridges from their inspection results.

The second theory of quantification was applied for the damage assessment
of exsiting bridge structures. Through numerical examples, the following
conclusions were derived:

1) The use of quatification analysis makes it possible to draw the
quantitative conclusions from the reconstrained information which is of
qualitative nature. To carry out the diagnosis of bridges, it is efficient
to summarize the inspection results in the form of check list.

2) It is confirmed that the second theory of quantification is particularly
useful for the damage assessment of bridge structures. Although the number
of samples is insufficient and the quality of the data is not well, the
results show good separations between the selected damage conditions.

3) It is also possible to find out most important factors affecting the
reliability and durability of bridges. The numerical results show that the
states of damage are strongly related to such items as cavities in concrete
slabs, corrosions of joints, defects of shoes and so on.

4) In order to prove the validity of the method developed herein, it is
inevitable to collect a sufficient number of data through inspection or
observation.

* Department of Civil Engineering, Kyoto University



