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Parametric Analysis of Frames with Two-level-yielding Buckling
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Abstract: In order to overcome the deficiency that the conventional buckling restrained braces
(BRBs) were in elastic state under frequent earthquakes, and cannot dissipate energy., a novel
two-level-yielding buckling restrained brace composed of conventional BRB and metal tube
damper was developed, and its reliably and stable hysteretic characteristics under both frequent
and large earthquakes were verified by experiments. Under frequent earthquakes, the metal tube
damper yields to dissipate energy and the buckling restrained core plate keeps elastic. A series of
braced frame models with the novel braces were established by means of the finite element
software ETABS. By changing the stiffness ratios of braces and frames, the axial stiffness
relationship of tube dampers and core plates, and the yield ratios of tube dampers, the dynamic
elastoplastic analysis under frequent earthquakes of each model was carried out, while the base
shear forces and the maximum inter-story drift angles were compared with the analysis results of

corresponding BRB frames. The results show that when the axial elastic stiffness ratio of the
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novel two-level-yielding buckling restrained brace and core plate is about 2, and the yield ratio of

tube damper is about 0. 3, the structure can achieve better seismic reduction effect. The

parameter change of the two-level-yielding buckling restrained brace for the influence tendency of

reducing structural seismic response does not vary with the different stiffness ratios of braces and

frames. For braced frames with large brace stiffness, compared with the conventional BRB, the

inter-story drift angles of the structure can be reduced by setting the two-level-yielding buckling

restrained brace. If the base shear force is to be reduced at the same time, the yield ratio of

damper should not be higher than 0. 3.

Key words: disaster prevention and mitigation; parametric analysis; metal tube damper; buckling

restrained brace
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Fig.1 Metal Tube Damper
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Fig.3 Experimental Results of Two-level-yielding BRB
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Tab.1 Structural Parameters of Buckling Restrained Braced Frames

SR N - SCEERIE/ SCEERIR | ORJE SO S 45
e R FR (N-mm ) | ks /mm | R b %
1 H400 mm X400 mmX13 mmX21 mm H450 mm X450 mm>X13 mmX21 mm 25 000 8 24
2 H350 mmX350 mm>X10 mmX16 mm H400 mm X400 mmX13 mmX21 mm 42 000 8 44
3 H280 mm X280 mmX10 mmX15 mm | H320 mm>X320 mm>X10 mm>X16 mm 52 000 8 67
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