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Non-linear response history analysis (NRHA) represents nowadays the 
more accurate method for prediction of the seismic response of structures 

because it incorporates in the analysis model the non-linear material and 
geometry behavior. In NRHA a key issue is the input modeling. A research 
aiming to find out a selection criterion for different sets of accelerograms, all of 
them satisfying the spectrum compatibility criteria imposed by the code, that 
enable a reliable assessment of the seismic demand is performed. The analysis 
is based on a preliminary evaluation of correlation among parameters for 
ground motion intensity measure (IM) and cinematic, energetic and damage 
parameters describing structure nonlinear responses. To this aim, a modified 
expression of the effective peak acceleration (EPA) is proposed, defined 
over the range of structure fundamental period referring to undamaged and 
damaged model would help this recognition. Subsequently, a method of selecting accelerograms has been proposed, able to 
take into account the two components of each seismic accelerations capable of providing sets of accelerometers compatible 
with a predetermined response spectrum and which effects on the analyzed structure are individually consistent with the 
seismic intensity presented by the spectrum. The selection criterion for accelerogram sets is based on the minimum value of the 
coefficient of variation (CoV) of the EPA. It reduces the dispersion of the effects of each accelerograms on the structure that has 
to analyze or designed, that is one of the most relevant drawbacks of the selection criterion available in literature. Validation of 
the criterion is carried out analyzing the response of the three plane multi-stored moment resisting frames (MRFs) to a set of 
60 different accelerograms and analyzing the value of the correlation coefficient between input intensity measure and structure 
response parameters. The effectiveness of a selection criterion is proved by evaluation of average values and COV of NRHA 
response parameters of MRFs.
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Figure-1: Correlation spectrum among Input 
Intensity Measure parameters and structure 
roof displacement for behavior factor value q=3.




