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Estimation of yield load of the corroded steel plates
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Abstract
Estimation of yield load of the corroded steel plates
Akihiko Hashimoto

A lot of bridges were built until now. And, the increase of live load by the heavy vehicle due to
economic growth is mattering. Though the major reason of rebuilding the bridge is the problem on
the function due to increase in traffic loads, the corrosion of the steel material is one of the large
factors. Corrosion seriously influences durability and safety. The steel bridges can be use semi
permanently by adequate maintenance. However, there are many corroded steel bridges because of
poor maintenance. Corrosion decreases thickness and sectional area, and it increases working stress.
Therefore, the corroded bridge can not assure the necessary safety. But, there are many corroded
structures served for traffics. In addition the evaluation method for the load carrying capacity of the
corroded structures has not been established.

In order to examine the safety of an existing bridge, the evaluation of the load carrying capacity of
the bridges, the forecasting of corrosion progress and actual traffic load of present and in future are
necessary. The base of evaluation of the load carrying capacity is strength of corroded steel plates. In
this study, the tensile yield load of corroded plate is examined as the most basic strength.

As for yield strength and the tensile strength of the corroded steel plate, several estimation methods
of strength are proposed, based on the result of the tensile test on a lot of corroded steel plates.
However, these methods may be affected by such factors as the scale of the test piece and surface
shape of corroded plates. In this study, new test pieces of corroded steel plates are made and the
estimation methods reported by the past literatures are examined. Also, the generalization of the
estimation method for tensile yield loads is investigated.

As the result of this study, the new estimation method is proposed as follows.
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P, : Yieldload B : Width of plate of test piece
tave min - Average plate thickness in minimum section oy : Yield stress o : Modulus
tmax : Maximum plate thickness tyin : Minimum plate thickness t,,y : Average plate thickness
tmin_avg - Average of minimum plate thickness of each sectional area

tmax_avg - Average of the maximum plate thickness of each sectional area
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