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Description 
Nonlinear response history analysis is the most accurate seismic performance assessment method in 
earthquake engineering numerical simulation. It requires the use of acceleration time-histories as input for 
numerical simulations. Since the results from the seismic assessment of structures and geotechnical systems 
are highly sensitive to the adopted ground motion input and the way they are characterized, the selection of 
appropriate seismic input is critical, having an impact on the final results sometimes larger than 
structural/geotechnical modelling itself. The seismic signals used for this purpose can be either artificial, 
synthetic (i.e. simulated) or real (i.e. natural). 
 
The superiority of natural accelerograms over artificial and synthetic records is widely recognized, even if the 
selection of proper natural accelerograms suffers from the limited availability of recordings consistent with the 
expected earthquake scenarios and the local characteristics of the considered site. Recent developments are 
focusing on advanced means to select and identify natural accelerograms from existing databases and on 
using synthetic accelerograms to supply the lack of ground motion recordings. Synthetic seismograms are 
time-histories generated from physics-based ground motion simulations (i.e. through a kinematic and/or 
dynamic model of the seismic source coupled with an elastodynamic idealization of the Earth's crust from the 
source to the site of interest), which can also include local site effect.  
 
This session aims at bringing together seismologists and engineers to discuss the advances of various 
techniques proposed to identify suitable seismic input for the problem at hand. Topics to be covered, but not 
limited to, are: 
- Selection of real accelerograms and scaling techniques  
- Artificial acceleration time histories 
- Seismic input from physics-based ground motion simulations 
- Seismic input from advanced site condition modelling, including 2D-3D and non-linear site effects 
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