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Abstract: The result of incremental dynamic analysis (IDA) is described by intensity measure (IM) and engineering demand pa-
rameter (EDP). Choosing different IM and EDP will get different IDA curves. The choice of IM has great effect on the result of IDA.
In this paper, a six story regular reinforced concrete frame structure and two high-rise structures (one regular and one irregular) are
taken as examples to conduct IDA. Nine IMs are selected. They are: (1) peak ground motion acceleration (PGA); (2) peak ground
motion velocity (PGV); (3) peak ground motion displacement (PGD); (4) spectral acceleration at the structure’s first-mode period
S/(T,¢) (¢ is damping ratio); (5) spectral velocity at the structure’s first-mode period S,(77,¢); (6) spectral displacement at the struc-
ture’s first-mode period S«71,5); (7) S* proposed by Cordova; (8) S, and (9) Sy3 proposed by Zhou and Su before. The maximum
peak inter-story drift angle is selected as EDP. Through linear regression in logarithmic space, factor R? is taken as indicators to
check the efficiency of candidate IMs in the IDA. The results show that the elastic spectra based IMs are more efficient than PGA and
PGD is the worst one. For regular structures, S” is more efficient than S/(T1,¢) and PGA. For irregular structures, S" is better than
PGA but worse than S,(7,,¢). The efficiency of IMs that take higher modes influence into consideration depends on the numbers of
considered modes. The more modes are involved, the more efficient the IM is. PGV is the most efficient IM for high-rise structure
and the one second only to S” for the six-story frame structure.
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