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Study on restoring force model of double-angle built-up
members under cyclic bending
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Abstract: To establish the restoring force model of double-angle built-up chords under cyclic bending in special
staggered truss steel frame structure, six full-size double-angle built-up specimens were tested under cyclic
bending, and the influence of the stitch spacing and stiffeners settings on the hysteretic behavior of the specimens
were studied. Through analysis of test dates, the skeleton curve and rigidity degradation rule of the specimens were
obtained and the restoring force models were determined as well. The three-liner skeleton curve of the restoring
force was composed of the elastic stage, the reinforcement stage as well as bearing-degradation stage. Finally, the
calculating skeleton curve and the restoring force model with the test skeleton curve and hysteretic curve were
compared. The calculating model showed good agreement with the test curve. It showed that the calculating
restoring force model can well express the bearing-capacity and rigidity degradation characteristics of the double-
angle built-up chords in special staggered truss steel frame structure and can offer reference for the nonlinear

dynamic analysis of the structure.
Key words: special staggered truss steel frame structure; double-angle built-up members; cyclic bending; skeleton

curves; restoring force model
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Fig. 9 The stiffness degradation curves
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