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Development of constitutive model of steel material in large strain region where
progressive collapse of steel bridge occurs

Mizuno, Yoshinori
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To predict failure of steel bridges through FE analysis, which is caused by
occurrence of ductile cracks, it is essential to employ a constitutive model that is capable of
reproducing the strain response up to the large strain region where strain concentrates until
ductile cracks occur. Thus, we targeted a local buckling section in a CFT column where large
equivalent plastic strain enough to cause cracks due to local buckling occurs, and investigated a
constitutive model. This model can appropriately express the hardening of steel material that occurs

in the large strain region that exceeds the maximum load point during tensile tests. Herein, we
investigated the relationship between the equivalent stress and the equivalent plastic strain beyond
the maximum load point as well as the repeated behaviors in the large strain region. After
confirming the consistency between the experiment and the analysis, the response of equivalent
plastic strain at a strain of 100% or more was confirmed.
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