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Calcolo di parametri dello scuotimento del suolo: 
dalle reti diffuse alla sala operativa

Berechnung von Erdbebenauswirkungen: von den 
Messdaten in die Einsatzzentralen

Giovanni Costa
Università degli Studi di Trieste
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ARMONIA Final Meeting – 8 giugno 2021

Level 1 – ’’Free field’’ Accelerometric Networks

STAZIONE MONITORAGGIO
ACCELEROMETRICA

STAZIONE MONITORAGGIO
ACCELEROMETRICA
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’’Free field’’ Accelerometric Networks
CE3RN Central and Eastern European 

Earthquake Research Network
FRIULI VENEZIA GIULIA ACCELEROMETRIC NETWORK (DMG)

NE ITALY BROADBAND NETWORK (OGS/DMG)

SEISMIC NETWORK OF THE REPUBLIC OF SLOVENIA (ARSO)

SEISMIC NETWORK OF AUSTRIA (ZAMG)

SEISMIC NETWORK OF CROATIA (UNIV. ZAGREB)

FRIULI VENETO SP NETWORK (OGS)

SOUTH TYROL BB NETWORK (PROV. BZ)

HAREIA PROJECT ACCELEROMETRIC STATIONS 

Level 1
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Level 1 – ’’Free field’’ Accelerometric Networks

STAZIONE MONITORAGGIO
ACCELEROMETRICA

Seismicity from 1985 to today (from INGV Bullettin)

Number of inhabitants and fault system in studied area

Montello area

Historical sismicity (Tiberi et al 2014, mod.) Seismic hazard and seismic network coverage
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ARMONIA Final Meeting – 8 giugno 2021

Level 2 – ’’SentiNet’’ at sentinel buildings (bottom and 
top of the structures)
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Level 2 – ’’SentiNet’’ at sentinel buildings (bottom and 
top of the structures)
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Instruments test 

•ETNA 2
•Macroseismic Sensor
•Sara ACE Box
•GeoSIG NetQuake
•Trillium Compact
•Centaur
•Obsidian Kinemetric
•Suricat
•Zizmos EQ Sensor
•Raspberry Shake
•Basalt SNr131
•Lunitek Triten
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High sensitive station 

Sentinet station
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Data flow
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Selection and definition of the parameters characterizing the seismic 
action/response recorded in free-field and buildings

Ground Motion Parameters

PGA (peak ground acceleration) PSA (pseudo-spectral accel.) at T = 
0.3, 1.0 and 3.0 s

PGV (peak ground velocity) V0 (zero crossings)

PGD (peak ground 
displacement)

SMA (sustained maximum 
acceleration)

Vmax/Amax TP (predominant period)

Td (total duration) Bandwidth

Arms (root mean square 
acceleration)

G0 (power spectral density)

IA (Arias intensity) Tb (bracketed duration)

IH (Housner intensity) Ts (significant duration)

ID (Cosenza and Manfredi index) VSI (velocity spectrum intensity)

EPA (effective peak 
acceleration)

ASI (acceleration spectrum 
intensity)

PD (destructive potential) EPV (effective peak velocity)

CAV (cumulative absolute 
velocity)

Periodo (s)
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Spettro di Risposta

Spettro di progetto

Time (s)

Frequency (Hz)
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Selection and definition of the parameters characterizing the seismic 
action/response recorded in free-field and buildings

Ground Motion Parameters

PGA (peak ground 

acceleration)

PSA (pseudo-spectral accel.) 

at T = 0.3, 1.0 and 3.0 s

PGV (peak ground 

velocity)

V0 (zero crossings)

PGD (peak ground 

displacement)

SMA (sustained maximum 

acceleration)

Vmax/Amax TP (predominant period)

Td (total duration) Bandwidth

Arms (root mean square 

acceleration)

G0 (power spectral density)

IA (Arias intensity) Tb (bracketed duration)

IH (Housner intensity) Ts (significant duration)

ID (Cosenza and Manfredi 

index)

VSI (velocity spectrum 

intensity)

EPA (effective peak 

acceleration)

ASI (acceleration spectrum 

intensity)

PD (destructive potential) EPV (effective peak velocity)

CAV (cumulative absolute 

velocity)
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Definition of characterizing parameters – On buildings

Damage scenarios definition

• On buildings

Fragility curves Macroseismic
method

• In buffer areas

Probit analysisSIGE-FVG methodology

Macrosesimic method 
applied on given areas

First level correlation

Direct correlation between
ground motion parameters

and intensity

Estimating The Building’s Dynamic Behaviour

+

SDOF

Simulated Acceleration at the 

top of the building

Prof.  Giovanni Costa – Università di Trieste



ARMONIA-Atlas
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Dalla ricerca alle sale operativeVon der Forschung in die Einsatzzentralen

From research into the operative rooms

Austrian contribution to ARMONIA

Michael Strasser 
Department of Geology, University of Innsbruck 

michael.strasser@uibk.ac.at

with contributions by:
Maria-Theresia Apoloner, Christa Hammerl, Helmut Hausmann, Nico Horn, Stefan Weginger, Yan Jia, Maria del Puy Papi-Isab, Wolfgang Lenhardt (ZAMG), 

Patrick Oswald, Christoph Daxer, Jasper Moernaut (Department of Geology, University of Innsbruck) 
Patrick Salcher, Benjamin Hirzinger, Christoph Adam (Unit of Applied Mechanics, University of Innsbruck) 
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Observational data to constrain 
(1) maximum earthquake magnitude and 

recurrence pattern (magnitude/frequency 

relation for  low probability, but high impact 
events) 

(2) intensity and environmental effects 
of such events  

Modelling of vibrations 
behaviour of buildings  
🡪 assessment of damage risks

Prehistoric
Paleoseismology

Historic
(Historical seismology)

Instrumental
(seismology)

Seismic Response Prediction 
(Seismology & Earthquake engineering)

24/7 evaluation of real-time data for 
earthquakes (M>2). On call service for 
federal and Provincial Warning Centres

ARMONIA ATLAS @ ZAMG
calculated Risk classes for communities

Today-100 yrs.-1´000 yrs.-10´000 yrs. in the next few minutes to hours?  

Time line needed to be considered for reliable earthquake hazard and risk assessment

Seismic monitoring network
With ARMONIA, 5 new stations added 

improved earthquake 
detection & localisation

Seismic monitoring of critical infrastructure  
multiple sensors in sentinel building

Intensity predictions 
ARMONIA Atlas @ZAMG,
Integration of real-time data and 
intensity information of past 
earthquakes 

Seismic response 
prediction for critical 
infrastructure

Studying past 
earthquakes 
recorded in 
geological archives

Investigating historical 
records of earthquake 
occurrence and damage 
reports

Analyzing data from 
analog & (since 1990s) 
digital seismometers

Operative Room
(ZAMG)

From research into the operative rooms

Michael Strasser Department of Geology, University of Innsbruck 
michael.strasser@uibk.ac.at
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