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Influence of post-yielding stiffness © sisnic
regponse of building structures
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Abstract: The accurate prediction of elasto-plastic structural regonse is necessary for establishing the perfomance
based sisnic design method of building structures The influence of post-yield stiffness of structureson the digpersion
of elasto-plastic structural regponse is studied based on a large number of elasio-plastic time-history analysis of single-
degree-of-freedom ( DOF) and multi-degree-of-freedom (MDOF) systans The analytical results show that for
DOF systanswith moderate or long vibration periods, the maximal elasio-plastic diglacenents and the corresponding
digersionswill not obviously change with larger post-yield structural stiffness On the contrary, the maximal elasto-
plastic digplacements and the correponding digersions will obviously be reduced by larger post-yield stiffness for
DOF systanswith short vibration periods And forMDOF systemswith larger post-yield stillness, the ductility factors
and energy dissipations tend © be evenly distributed, together with obvious snaller digersions of maximal elasto-
plastic inter-story drift The paper al® discusses measures to increase the structural post-yield tiffness and three
typical examples are presented o illustrate the methods of building up a hardening-type structure from the structural
gysteamatic level consideration
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Fig 3 Influence of yielding strength on maximum defomation
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Fig 5 Influence of post-yielding stiffnesson residual defomation
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Fig 8 M ean value of maximum story-drifts and variation coefficient (with ideal elasioplastic model)
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Fig 9 Mean value of maximum story-drifts and variation coefficient (without ideal elastoplastic model)
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Fig 10 Distribution of structural ductility demand and accumulated hysteritic energy
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Fig 11 Camparisn of analysis reaults betveen PF frane and OF frame
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Table 2 M aterial properties used in analysis
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Table 3 Member dmensions in steel
braced frame structure

/mm /mm Imm?
1 5 [—J500 %500 x20x20 1500 %300 x12 %20 24464
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Fig 12 Analysis result of steel braced frame structure
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Table 4 Member dmensins and reinforcement areas in RC frame-shearwallmodel

mm
mm? mm mm®> ___mm? mm mm®> ___mm? mm mm®> _ mm?
1 2880 940 940 940 940 1500 1500
2880 804 804 940 940 1800 1800
3 400 C40 2880 700 x700 C40 804 804 300 x700 C30 940 940 400 x900 C30 2100 2100
1600 804 804 940 940 2300 2300
8 9 1600 804 804 940 940 2100 2100
10 1600 804 804 940 940 2000 2000
11 1600 804 804 940 940 1900 1900
12 400 C35 1600 700 x700 C35 804 804 300 x700 C30 940 940 400 x900 C30 1700 1700
13 1600 804 804 940 940 1600 1600
14 18 1600 804 804 940 940 1500 1500
13 -
Fig 13 Analysis result of frane-shear wall structure
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