
INTRODUCTION 
REXELite is an internet version, operating on the ITalian ACcelerometric Archive (ITACA, http://
itaca.mi.ingv.it/), of REXEL [3], a software developed for automatic selection of ground motion suites 
for code-based structural analysis, and freely available at the website of Rete dei Laboratori 
Universitari di Ingegneria Sismica (ReLUIS, http://www.reluis.it/) project. REXELite allows to search 
for combinations of seven 1- or 2-components strong motion records, compatible on average with a 
specified target spectrum. More specifically, REXELite: (a) automatically builds code spectra for any 
limit state according to Eurocode 8 (EC8) [1] and the new Italian building code spectra (NIBC) [2]; (b) 
finds the set of seven ITACA records having the most similar spectral shape with respect to that of the 
code, and whose average also matches the target spectrum in a user-specified period range and with 
the desired tolerance. The records are selected according to specific features, in terms of magnitude, 
distance and soil conditions, selected by the user. The set of accelerograms of the combination may 
include unscaled (original) or amplitude-scaled records [3] and may be used for code-compliant non-
linear time history analyses of structures.  
REXELite was developed, in cooperation with ReLUIS, within the INGV-DPC S4 project (http://
esse4.mi.ingv.it). 
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 Image of the REXEL (v 2.5 beta) GUI - http://www.reluis.it/ REXELITE 
The procedure implemented in REXELite for record selection deploys in four basic steps: 

 Target Spectrum 

Definit ion of the design 
horizontal  or vertical spectra the 
set of records has to match on 
average according to EC8 or 
NIBC. 

 Analysis options  

Definition of the period range 
where the average spectrum of 
the set has to be compatible 
with the target spectrum and 
specification of tolerances in 
compatibility. 

 Preliminary search  

Choos ing  t o  search f o r 
combination coming from specific 
magnitude and epicentra l 
distance ranges (this choice may 
be driven by disaggregation of 
seismic hazard). It is possible to 
select records from any site class 
for a given target spectrum or 
records belonging to the same 
site class as target spectrum. 

Parameters required by the NIBC to define 
the return period of the seismic action. 

Design earthquake 
(soruce) parameters 

… and  Run REXELite ... 

The entered coordinates are 
plotted on map when the users 
accepts input parameters... 

REXELITE RESULTS 
The software analyzes all the possible combinations of seven spectra that can be built from records found in ITACA 
(for the ranges of magnitude and distance chosen) and checks whether each combination is compatible, in average 
sense and with the assigned tolerances, with the code spectrum.  
The analysis is stopped after the first compatible combination is found. An important feature of the code is that the 

list of records out of step  (Preliminary search) are 
ordered when the analysis is launched according to a 
measure accounting for the deviation of individual 
spectrum from the target spectrum. This ensures the 
combination found to be those with the smallest 
individual scattering in respect to the target spectrum. 
Large individual variability may affect the accuracy of 
the estimation of the structural performance if a limited 
number of records (e.g., 7 according to the codes) is 
employed [3]. 
REXELite returns records and spectra of the 
combination found grouped in a compressed file and 
the information about the individual waveforms as 
retrieved  by ITACA. 

REXELite also allows to obtain combinations of records compatible 
with the target spectrum if scaled linearly.  
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 Image of the REXELite GUI - http://itaca.mi.ingv.it/ 

 REXELite automatically dispalys the combination found and spectrum 

matching parameters specified at step  

 Essential record data returned by REXELite for the 

combination found 


