v N

IC site response in LAquila city center and in suburban areas POSTER: UAQUILA 21 .;‘.-? stituto Nazionale

L. FT." di Geofisica e Vulcanologia
ilana G.%, Azzara R.M.?, Bergamaschi F. 2, Bertrand E. 3, Bordoni P. 1, Cara F. 1, Cogliano R. 4, Cultrera G.%, Di Giulio G.1,

Duval A. 3, Fodarella A.4, MarcucciS.>, Pucillo S. 4, Régnier J. 3, Riccio G. 4.

1 Istituto Nazionale di Geofisica e Vulcanologia Sezione ROMA1,Via di Vigna Murata 605 - 00143 Roma, Italy (email: giuliano.milana@ingv.it, paola.bordoni@ingv.it, fabrizio.cara@ingv.it, giovanna.cultrera@ingv.it, giuseppe.digiulio@ingv.it)
2 Istituto Nazionale di Geofisica e Vulcanologia Osservatorio Sismologico Arezzo, Via Uguccione della Faggiuola 3 - 52100 Arezzo (email: riccardo.azzara@ingv.it, francesco.bergamaschi@ingv.it)

3 LRPC de Nice, CETE Mediterranee, Nice Cedex 4, France (email: etienne.bertrand@developpement-durable.qgouv.fr, anne-marie.duval@developpement-durable.qouv.fr, Julie.Regnier@developpement-durable.gouv.fr)

4 Istituto Nazionale di Geofisica e Vulcanologia Sede Irpina, 83035 Grottaminarda (Av) (email: cogliano@qgm.ingv.it, fodarella@gm.ingv.it, pucillo@gm.ingv.it, riccio@gm.ingv.it)

>Dipartimento della Protezione Civile, Via Vitorchiano 2 - 00189 Roma (email: sandro.marcucci@protezionecivile.it)

»

Abstract: Following the 6th of April 2009 Mw 6.3 LUAquila earthquake, many scientific institutions were involved by Italian Civil Defense (DPC) to perform microzonation studies in the epicentral area. The INGV-RM1 group was in
charge of seismic monitoring of downtown LAquila and its western suburbs extending towards NW up to Cansatessa. The extension of the areas and the peculiarity of UAquila old city center required an important effort both in terms
of number of instruments and operators for the installation, maintenance and data collection and analysis. The working group included researchers from INGV, Ceté Mediterranee (Nice, France) and DPC. The installation started on May
27 in UAquila old town area with the deployment of 22 seismic instruments (12 from INGV, 7 from Cete Mediterranee and 3 from DPC). In the following days 3 extra instruments from INGV were deployed. Due to the seismicity rate it
was possible to record a high number of events and to move some stations in different locations. The monitoring network was removed on July 3 except for two stations that are still running. Overall we monitored 37 different sites
recordings more than 300 events with a good signal to noise ratio to be used for spectral ratio analysis. Some microtremor measurements were performed to extend the analysis to more than 50 sites all around the area. Data were
analyzed using both the standard spectral ratio technique on earthquakes and seismic noise, and different reference sites were selected. The first results obtained confirm the presence of large amplification effects both in LAquila
historic center and in the suburban areas. Downtown LUAquila is characterized by a strong low frequency (around 0.6 Hz) amplification on horizontal components and a clear effect also on the vertical component with a frequency shifted
towards higher frequencies (1-1.5 Hz). The suburban areas shows strong amplification at frequencies ranging from 2 to 4-5 Hz. The observation can be related to the available geological and geophysical data collected as a part of
microzonation activities. The obtained results can also be used to define the site response of AQK and AQU strong motion stations in the framework of DPC-S4 project. These stations recorded all the main events of the sequence and
are close to some of the monitored sites.

The DPC promoted in May 2009 the seismic microzoning of the area
that suffered major damages due to the April 6 Mw 6.3 LUAquila event.
The territory was divided in 10 “macrozones” where to perform a
wide range of activities and investigation. The activity was divided in ‘ WA
10 tasks, 4 transversal and 6 specific for any macrozone. INGV — A SRR i, P
ROMA1 was in charge of Task 5 for macrozone 1 and 2 and invaolved in s % . SR
Task 7 for macrozone 1.
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First deployment 05/29/09 - 06/11/09
13 INGV stations, 3 DPC stations, 7 Cete stations

Second deployment 06/11/09 - 06/24/09 Third deployment 06/24/09 - 07/03/09 Stations used for Task 5 activities (red triangles relate to Microtremor measurments).
16 INGV stations, 5 DPC stations, 7 Cete stations 12 INGV stations Two stations are still operating. Red squares indicates rock reference sites
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Comparison of HVYNSR and SSR results for two of the investigated sites.

CONCLUSIONS

»The first results obtained confirm the presence of large amplification effects

both in L'Aquila historic center and in the suburban areas.

*Downtown L'Aquila is characterized by a strong low frequency (around 0.6 Hz)
amplification on horizontal components and a clear effect also on the vertical
component with a frequency shifted towards higher frequencies (1-1.5 Hz).

*The suburban areas show strong amplification at frequencies ranging from 2 to
4-5 Hz.

*The results obtained from seismological data can be related to the available
geological and geophysical information collected as a part of microzonation
activities.

»The obtained results can also be used to define the site response of AQK and
AQU strong motion stations in the framework of DPC-54 project.

*The amount of collected data is quite impressive, so much more detailed
analysis will be performed in order to better understand the behavior of ground
shacking in the area and its relationship with the observed damages.

HeMD! spactral ratios SH00 HANO! gpactial rakos PSV00

© = P W A LD N O O

T

Ly AL

; m? <( 3 6
- RESIDUAL ANOMALIESK‘: % \\

Contner intarval- 0.4 mGal

Positve iscanomaies

i BN R R T L L O 8 degli autori di questo lavoro sono ricercatori

— L recari, il loro contributo e stato essenziale ed
Gravity map* for macroarea 1, the section B-B’ is the one used for the 2D 2D numerical modelling of UAquila basin response for SH (left) and PSV (right) waves p ! i o ) )
iisHicahmodealing oropagating with vertical incidence il loro entusiasmo ha contribuito a risolvere i
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