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The moment-magnitude relation 
by Kanamori (1977) is used
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2-dimensional final slip distribution over a source 
rectangle, shown as a density plot (Mw=7.0).

Rupture front evolution was simulated 
kinematically from random rupture velocity field. 

(Gusev, 2011)

Far-field source time histories and their spectra. 

“Displacement” far-field functions (arbitrary 
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Regional Scale - Check (1 Hz cutoff)

Friuli, 6 May 1976 (North-Eastern Italy) Irpinia, 23 October 1980 (Southern Italy)

Comparison with two grid nodes
close to the Tolmezzo station
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VERY complicated source model

Point-source inadequate to reproduce 
duration, but peak value is OK
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Regional Scale - Check (1 Hz cutoff)

Friuli, 6 May 1976 (North-Eastern Italy) Irpinia, 23 October 1980 (Southern Italy)

VERY complicated source model

Point-source inadequate to reproduce 
duration, but peak value is OK

Comparison with two grid nodes
close to the Tolmezzo station
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Design Ground Acceleration (DGA)

To obtain an estimate of PGA, overcoming the 1 Hz limitation 
chosen in the modelling, the shape of Design Spectra can be used

Response Spectrum

Modelling of spectral amplification
Response spectra can be computed using synthetic seismograms as input motion.

To estimate the spectral amplification due to a change in the model, computations of the
synthetic seismogram can be repeated changing any parameter of the model.

Example: two synthetic seismograms are generated modifying the properties of the structural
model. The ratio between their response spectra will show the relative amplifications due
to the change of the structure.

Usually, one synthetic seismogram is generated for a bedrock model, and kept as a reference.
The second synthetic seismogram is computed considering a structural model representative
of the site conditions, possibly taking into account lateral heterogeneities.
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Design Ground Acceleration (DGA)

To obtain an estimate of PGA, overcoming the 1 Hz limitation 
chosen in the modelling, the shape of Design Spectra can be used

Response Spectrum

Modelling of spectral amplification
Response spectra can be computed using synthetic seismograms as input motion.

To estimate the spectral amplification due to a change in the model, computations of the
synthetic seismogram can be repeated changing any parameter of the model.

Example: two synthetic seismograms are generated modifying the properties of the structural
model. The ratio between their response spectra will show the relative amplifications due
to the change of the structure.

Usually, one synthetic seismogram is generated for a bedrock model, and kept as a reference.
The second synthetic seismogram is computed considering a structural model representative
of the site conditions, possibly taking into account lateral heterogeneities.
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Rule of thumb for a rough estimate of the resonance period:
T=1 s every 10 floors, but it strongly depends on the building 
characteristics (type of construction, geometry etc)

Response spectrum
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Design Ground Acceleration (DGA)

To obtain an estimate of PGA, overcoming the 1 Hz limitation 
chosen in the modelling, the shape of Design Spectra can be used
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Design Ground Acceleration (DGA)

The procedure gives good results when applied to the case of 
the Irpinia 1980 earthquake. The DGA predicted by the 
modelling is similar the actual DGA obtained from recordings
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