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Abstract: Low-cycle reversed loading test and finite element
analysis of a welded connection specimen between square steel
tube column and H-shape steel beam were conducted. The
calibrated micromechanical fracture criteria degraded
significant plastic strain (DSPS) model and the cyclic void
growth model (CVGM) were used to predict extremely low
cycle fatigue fracture initiation for this specimen and the
cyclic tests of two side column connection specimens with
welded flanges and bolted webs conducted by others.
Compared with test results, the predicted results have high
accuracy. Subsequently, the sensitiveness analyses of damage
degradation parameters to the predicted results of fracture
were conducted. The results show that the predicted results
of fracture are insensitive to the values of damage degradation
feasible to wuse the

parameters. Therefore, it is
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micromechanical fracture criteria to predict extremely low

cycle fatigue fracture initiation for steel structure

connections.
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Tab.1 Parameters of micromechanical fracture criteria
of Q345 steel
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R a i ADsps  ACVGM TR THEE IR
BEHF 2.44 2.55 0.23 0.20 0,087 0.201 0.473
WE4E 2.49 2.63 0.31 0.25 0.062 0.202 0.311
#EMX 2.43 2.53 0.38 0.33 0.072 0.329 0.671
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Fig.1 Welded connection specimen between square steel

tube column and H-shape steel beam (unit: mm)
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Tab.3 Mechanical properties of the specimen
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