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Dynam ic experiment and numer ical simulation of a full scale steel frame
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Abstract: Thispgper presents the inelastic static and dynamic analysisof a4 - sbory full-scale steel mament resis
ting frane structure with OpenSees, in which the structural menbers are smulated by the fiber-elanent models
The signic reponses of the full-scale structure under frequent, moderate and severe ground motions are predicted
prior 1 the shaking-table test Correlated with the experimental reaults, the analytical results confim the accuracy
of thisnumerical smulation method, both represent the inelastic behavior and the failuremechanisn and predict the
sisnic reponses and the collgpse mament of the structure under severe ground motion The study confimss the var
lidity of the global sisnic regponses of the inelastic analysis procedure on the basis of the fiber-elenent model,
which reduces the calculating cost due to fever DOFs
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Fig 1 Framing plan and elevation of the gecimen
1
Table 1 Sections and materials of the steel frame
(SN4008) (BCR295)
Gl Gl1 Gl2 C1,C2
4 H - 346 x174 x6 x9 H - 346 x174 x6 X9 H - 346 X 174 X6 X9 RHS- 300 x9
3 H - 350 x175 x7 x 11 H - 350 x175 x7 x 11 H - 350 X175 x9 x 14 RHS- 300 x9
2 H - 396 x199 x7 x 11 H - 400 x200 x8 x 13 H - 400 X200 x8 x 13 RHS- 300 x9
1 H - 400 X200 x8 x 13 H - 400 x200 x8 x 13 H - 390 x 200 %10 x 16 RHS- 300 x9
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Fig 2 Steel bar arrangeament of the slab Fig 3 Figure of steel frane before test
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Fig. 6  Fiber section of column Fig.7 Fiber section of composite beam
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Table 2 Steel material properties of OpenSees(W - Web, F - Flange)
Fy MPa Es/MPa Fy/MPa EsMPa
RHS300 350 233 333 H346WN 400 200 000
H400F 325 162 500 H350F 300 200 000
H400WV 370 246 667 H350W 350 233 333
H340F 300 200 000 H390 300 200 000
H340W 350 233 333 H396F 300 200 000
H346F 340 226 667 H396W 360 200 000
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Fig 8 Simulation of the steel beam and composite bean under cycle loading
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Fig 9 Smulation of the steel column under cycle loading
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