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Development of maintenance method for steel bridges based on fatigue crack
growth behavior
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In order to maintain and manage existing steel bridges rationally and
strategically, it is desirable to evaluate fatigue cracks generated in welded joints from the
viewpoint of its propagation behavior. In this study, for evaluating fatigue crack growth occurring
from welded joints in actual steel bridges, first, the re-distribution behavior of welding residual
stress due to crack growth was examined by experiments and analysis. As a result, it was revealed
that when a crack initiate and propagate from a weld toe, which is usually in a tensile residual
stress field, the residual stress is re-distributed so that the tensile residual stress always acts
near the tip of the crack. Based on the results, the growth of a fatigue crack from a web-gusset
welded joint in a typical multiple girder bridge was simulated, and the load redistribution behavior

due to the crack growth and the fatigue limit state for this type of crack were investigated.
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