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Analytical Study of Net Section Fracture in Special Concentrically Braced Frames
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ABSTRACT : Failure modes result in fracture or tearing, which may cause deterioration of resistance and reductionof inelastic
deformation capacity. The potential failure modes for Special Concentrically Braced Frames (SCBFs) include fracture or
tearing of the brace, net section fracture of the brace or gusset plate, fracture of the gusset plate welds, shear fractureof the
bolts, block shear, excessive bolt bearing deformation, and buckling of the gusset plate. HSS tubular braces are commonly
used in SCBFs, and net section fracture of the tubular brace may also occur through the brace net section at the end of the
slot cut into the tube to slip over the gusset plate. This failure mode is categorized as a tension failure mode, and may cause
dramatic loss of resistance and brittle behavior. Net section reinforcement is required according to AISC design specifications
(AISC 2001). In this paper, the need to reinforce the net section area was discussed. Initially, the results of the net section
fracture tests done by the University of California in Berkeley were presented with the modeling of these tests using FE
models. To investigate the possibility of net section fracture in an actual frame, the slot end hole model was adapted to the
frame FE model, and alternate near-fault histories were applied with tension-dominated cycles, since previous analyses
showed that loading history was the most critical factor in net section fracture. The need for this reinforcement (cover plate)
and the tension-dominated near-fault history were investigated.
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