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INELASTIC DISPLACEMENT RATIO SPECTRA FOR REINFORCED
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Abstract: The inelastic displacement ratio spectra is an effective way to estimate the maximum lateral inelastic
displacement of structures. The inelastic displacement ratio spectra for reinforced concrete regular frame
structures is investigated based on the structures designed with Chinese code for design of buildings. It is
concluded that the trend of inelastic displacement ratio spectra for frame structures is similar to that for
single-degree-of-freedom (SDOF) systems. In short period range (about shorter than 1.2s), the inelastic
displacement ratio spectra for frame structures dramatically decrease as the periods increase, and the spectra tend
to be a constant for periods longer than 1.2s. It should be pointed out that in the long period range especially for
higher ductility, the equal-displacement rule will not be adoptable since the spectra are much larger than 1.0. In
order to estimate the maximum lateral inelastic displacement of frame structures by the inelastic displacement
ratio spectra for SDOF systems, the modification factors of inelastic displacement ratio spectra for SDOF systems
are also presented.
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Fig.1 Plan and elevation of the three-story frame
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Table 1 Yield story drift ratios of the frame structures
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3)= 5)= 8 )= 12 ) 18 =
1 0.5557 0.6257 0.5887 0.5055 0.6379
2 0.6393 0.7221 0.6733 0.6609 0.7903
3 0.5479 0.6985 0.6574 0.7312 0.7619
4 — 0.6300 0.6265 0.8367 0.7661
5 — 0.5489 0.6926 0.8587 0.8299
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9
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- - 0.5669 0.8063 0.7848
— — 0.5635 0.7312 0.7465
— — 0.5163 0.7613 0.6798
- - — 0.7401 0.6842

10 — - - 0.6885 0.6899
11 - — - 0.6857 0.6945
12 - - - 0.4285 0.6839
13 — — - — 0.5420
14 - - - — 0.5259
15 — — - — 0.4762
16 — — - - 0.5540
17 - - — - 0.4729
18 — — — — 0.6048
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Fig.4 Displacement ratio spectra for frame structures
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6.0 1.7780 7.1725 3.6206
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