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Low cycle fatigue cracks occurred at weld toe of ribs and possibility of occurrence of brittle fracture from them
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After the Hyogo-ken nanbu earthquake 1995 in Japan, some cracks caused by fatigue in large
- plastic strain region were observed at the weld toe of ribs in the base joints of some steel bridge
piers. Such cracks can have different features from fatigue cracks occurred by usual live loads.
In this study, the sharpness of crack tip was focused on as the feature of the cracks, and it was
investigated by bending fatigue tests in large plastic strain region on welded joint specimens
with ribs and the observation of the crack tips by a microscope. As a result, the tips of low
cycle fatigue cracks occurred within 10 cycles were blunted by more than 0.05mm in CTOD.
Finally, the brittle fracture behaviors from such blunted cracks were discussed by fracture tests
using CTOD specimens, and it was found that the brittle fracture behaviors depend on the
types of stecls.

Key Words: ribs in base joints of steel bridge piers, low cycle fatigue, shape of crack tip,
brittle fracture
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