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The procedure we developed and applied to a few relevant cases leads to the seismic verification of a building by: a) use of a scenario based neodeterministic approach (NDSHA) for the calculation of the seismic 
input, and b) control of the numerical modeling of an existing building, using free vibration measurements of the real structure

The key point of this approach is the strict collaboration of the seismologist and the civil engineer, from the seismic input definition to the monitoring of the response of the building in the calculation phase. The 
vibrometry study allows the engineer to adjust the computational model in the direction suggested by the experimental result of a physical measurement

The procedure has been applied to several relevant buildings of the Trieste Province
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Definition of the seismic sources with the eventual inclusion of 
seismogenic nodes
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Figura 11: accelerogrammi sintetici per il sito di Palazzo Galatti per lo scenario P3 a) 
M=6.0 

 
Figura 12: spettri di risposta SA 5% per il sito di Palazzo Galatti per lo scenario P3 a), 
M=6.0 
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SA: 
maximum acceleration response 

of an oscillator with period T, 
forced by the ground motion

 2 di 8 (A) 

A1) Edificio A, ultimo piano 

Trace length:      0h12'00''.  Analysis performed on the entire trace. 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

SINGLE COMPONENT SPECTRA 

Experimental measure of the resonant frequencies 
along the principal axes of the building
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Immobile  di  Piazzale  Canestrini  7  –  Trieste
Comprensorio di San Giovanni (ex OPP)

Sede degli Istituti Scolastici Ziga Zois e J. Stefan
Lavori di ristrutturazione per la messa a norma
dell'edificio. 2° lotto. CUP: C96E07000030005. 

Verifica sismica

Esecuzione delle analisi ingegneristiche sulla base di  
specifico input sismico secondo il metodo NDSHA.  

CIG: Z4C15AAEF2

VERIFICA SISMICA AI SENSI DELLA OPCM  
3274/2003 E DELLA DELIBERA DELLA GIUNTA  
REGIONALE DEL FRIULI VENEZIA GIULIA N.  

2543/2004

TAVOLA GRAFICA ILLUSTRATIVA DEGLI  
INTERVENTI

Ing.  Giorgio  Altin  –  Piazza  Virgilio  Giotti  8  –  Trieste

Planned structural design Ground tensile strength
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The picture can be read as a summary of the process:  the 
engineer can “enter” in the spectrum by adopting the correct 
range of periods, IE, and then "get out", through appropriate 
amplification that takes into account the scenario input, realistic 
values of acceleration to be applied to the calibrated model 
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every source

Artificial boundaries of the FD grid
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High attenuation band, with Q decreasing 
toward the artificial boundaries

Local laterally heterogeneous 
model

Free surface

Layered reference bedrock model

Adjacent grid lines, where the wakefield 
is introduced into the FD grid. The 
incoming wakefield is computed with 
the modal summation technique.
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The phase of numerical modelling 
of the building is partly made in 
advance and in part accompanied 
by the survey of the geometry, of 
the structural characteristics and 
of the materials that compose it

In the correct modelling of 
existing buildings it can not be 
ignored, alongside the traditional 
approach of numerical modeling, 
the careful vibrometric analysis of 
the building. The vibrometry 
study allows the engineer to 
adjust and refine the 
computational model in the 
direction suggested by the 
experimental result of a physical 
measurement

The seismological and morphostructural analyses then allow for the definition of the “scenario 
earthquakes", i.e. of the strong earthquakes that may take place in the region of interest, that are used to 

generate a database of accelerograms obtained by the realistic modelling of the ground motion, carried 
out using the physical-mathematical principles that are at the basis of the generation, propagation and 

local amplification of the seismic waves, as suggested by the Italian regulation (§ C3.2.3.6 and § 3.2.3.6)

The seismological modelling provides parameters that, 
transformed into engineering terms, may allow for a 
reliable and proper assessment of the load to be borne by 
the structures of particular relevance (e.g. bridges, dams, 
industrial areas at risk, hospitals, schools and buildings of 
considerable historical interest) in case of a strong 
earthquake, allowing for the verification of the suitability of 
the design of the structures present in the study areas and 
of the sites where they insist

Generally, but not necessarily, the “scenario” spectra lead to higher 
accelerations than those which are deduced by taking the spectra from 
NTC 2008 . 
The task of the verifier engineer is to decide how to act so that the 
solution of the verification is conservative and realistic




