
-4

0

4

cm

zs9005f0snsf0.ext.008592.plt

-4

0

4

cm

zs9005f0snsf0.ext.008593.plt

-4

0

4

cm

zs9005f0snsf0.ext.008594.plt

-4

0

4

cm

zs9005f0snsf0.ext.008595.plt

-4

0

4

cm

zs9005f0snsf0.ext.008596.plt

-4

0

4

cm

zs9005f0snsf0.ext.008597.plt

-4

0

4

cm

zs9005f0snsf0.ext.008598.plt

-4

0

4

cm

0 10 20 30 40 50 60 70 80

Time (s)

zs9005f0snsf0.ext.008599.plt

-4

0

4

cm

zs9005f0sewf0.ext.008592.plt

-4

0

4

cm

zs9005f0sewf0.ext.008593.plt

-4

0

4

cm

zs9005f0sewf0.ext.008594.plt

-4

0

4

cm

zs9005f0sewf0.ext.008595.plt

-4

0

4

cm

zs9005f0sewf0.ext.008596.plt

-4

0

4

cm

zs9005f0sewf0.ext.008597.plt

-4

0

4

cm

zs9005f0sewf0.ext.008598.plt

-4

0

4

cm

0 10 20 30 40 50 60 70 80

Time (s)

zs9005f0sewf0.ext.008599.plt

Regional
polygons

Structural 
model

Earthquake
catalogue

Seismogenic
zones

Magnitude 
discretization
and smoothing

Focal
mechanisms

Choice of maximum 
magnitude for each 

cell

Choice of focal 
mechanism for each 
seismogenic zone

Seismic sources

Sites considered for 
each source

Synthetic seismograms

Extraction of significant
ground motion parameters

1-D layered
anelastic 

structures

Regional Scale - Seismograms computation



6˚

6˚

8˚

8˚

10˚

10˚

12˚

12˚

14˚

14˚

16˚

16˚

18˚

18˚

20˚

20˚

36˚ 36˚

38˚ 38˚

40˚ 40˚

42˚ 42˚

44˚ 44˚

46˚ 46˚

48˚ 48˚

1
2
3
4
5

10
20
30
40

Td (s)

6˚

6˚

8˚

8˚

10˚

10˚

12˚

12˚

14˚

14˚

16˚

16˚

18˚

18˚

20˚

20˚

36˚ 36˚

38˚ 38˚

40˚ 40˚

42˚ 42˚

44˚ 44˚

46˚ 46˚

48˚ 48˚

0.0
0.1
0.5
1.0
2.0
3.5
7.0

15.0
30.0
60.0

D (cm)

T of Peaks from Fourier Spectra
Amplitude of Peaks from Time Series 

(1Hz)

Regional Scale - Displacement hazard map
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Regional Scale - Velocity hazard map
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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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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

0 2 4 6 8 10 12 14 16
time (s)

-0.8

0.0

0.6

-1.0

0.0

1.5
STURNO NSTOLMEZZO NS

-0.8

0.0

0.6

-0.8

0.0

0.6

synthetic

synthetic

-1.0

0.0

1.5

synthetic

0 5 10 15 20 25 30
time (s)

-1.0

0.0

1.5

synthetic

With a sequence of point sources the 
duration can be reproduced but this is 
deliberately neglected since rupturing 

process is not known a priori



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

0.0

0.1

0.2

0.3

0.4

0.5

1.6

0.7

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
T (s)

EC8 -Soil A
synt -Soil A

Design Ground Acceleration:      ≈ 0.2 g



DGA Extrapolated by Means of
 Design Spectrum
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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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Irpinia, 1980: M = 6.9


