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Fracture analyses for beam-column connections of steel frame based on the
strain modified mean stress model
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Abstract To better predict the ductile fracture of welded connections in steel structures, a strain modified mean stress (SMMS)
model was proposed, which combines the advantages of the void growth model (VGM) and the stress modified critical strain (SMCS)
model. The derivation process of the model was given. The VGM, SMCS model and SMMS model parameters of Q345 steel made
in China were calibrated through the existing tensile tests of notched round bars. The characteristic and calculation workload of the
each model was analyzed and compared. Finally, the effectiveness of SMMS model in predicting ductile fracture of steel was
analyzed by using the existing local welded tensile tests of Q345 beam-column connections. The results show that the SMMS model
parameters of three notched tests are close like the VGM and the SMCS model. The dispersion coefficient of the SMMS parameters
is small, which indicates that the parameters are the inherent properties of materials. The SMMS model is simpler than the VGM
and less affected by the fluctuation of stress triaxiality than the SMCS model. The ductile fracture prediction of the SMMS model is
close to VGM and in good agreement with the experimental values, which shows that the SMMS model can be used to predict the
ductile fracture of welded connections in steel structures.
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