Report on "Valle dell’Aterno" experiment for site e ffects

evaluation

R. Azzara, F. Bergamaschi
(INGV-Osservatorio di Arezzo)
P. Bordoni, F. Cara, G. Cultrera, G. Di Giulio, G. Milana, A.Rovelli
(INGV-Romal, CNT)
E. D’Alema, L. Luzi, S. Marzorati, F. Pacor, P. Augliera, R. Puglia, G.Ameri, M.
Massa
(INGV-MiPa)
Gallipoli M.R., Harabaglia P., Mucciarelli M.
(Universita della Basilicata)
M. Pilz, D. Di Giacomo, M. Picozzi, S. Parolai
(GFZ Potsdam, Germania)

)
f_,i}‘

=

N
=

Istituto Nazionale di Geofisica e Vulcanologia

i
i

Universita degli Studi della Basilicata

ez e German Research Centre for Geosciences

April 28, 2009



Introduction

On April 6, 2009 at 01:32:39 GMT a magnitude Mw=6.3 (Harvard CMT) earthquake occurred
in the Abruzzo region (Central Italy), very close to the town of L’Aquila. The mainshock has
been recorded by about 60 stations of the Italian Strong Motion Network (RAN)
(http://www. protezionecivile.it/minisite/index.php?dir pk=1036&cms_pk=15425). This event is

the third largest earthquake recorded by strong-motion instruments since 1972, after the 1976
Friuli (Mw=6.4) and the 1980 Irpinia (Mw=6.9).

The day after the mainshock several institutions, such as INGV (MI-PV; RM1; CNT; Oscar.
Osservatorio d'Arezzo), the Helmholtz-Zentrum Potsdam (GeoForschungsZentrum — GFZ)
and the University of Potenza, installed about 30 stations to detect site effects and the

response of buildings.



The area of the experiment covers the epicentral region where the highest Intensity values
were experienced (Figure 1). The mainshock caused heavy damages in most of the villages

located in the middle part of the Aterno valley from L’'Aquila to Castelnuovo.

Figure 1. Maps of Intensity (MCS) for the April 6, 2009 and macroseismic source (black box).
The survey has been conducted by INGV (QUEST, QUick Earthquake Survey Team) and
Civil Protection Department (http://www.mi.ingv.it/eq/090406/quest.html). Dashed area defines
the map of Figure 2.

The temporary array has been installed in order to investigate the local site response of the

sites located on the quaternary sedimentary basins.

The middle Aterno valley is a NW-SE trending alluvial plain bordered by the Gran Sasso

Range to the north-east and the Velino-Sirente range to the south-west, in the Central

Apennines (Figure 2). The continental deposits of the valley are the result of lacustrine

sedimentation followed by fandelta and fluvial sedimentation. However, the relationship
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among the sedimentary styles is very complex also due to the interplay of tectonics and

climate changes.

Figure 2. Geological map (map sheet L'Aquila n. 359, Carg survey) with the location of
stations (triangles); the area is delfined in Figure 1. The main deposits sampled by the
stations are: recent alluvial deposits (light blue), fluvial-lacustrine deposits (light green),
limestones (green), Miocene limestones (brown).

Figure 3 shows the locations of the stations on a digital terrain model, as reported in Table 1
and in Figure 2.

The seismic stations are located either in free-field or inside the villages, and instrumented
with velocimeters and accelerometers (Le3d-5s, Le3d-1s, MarkL4c3d and Episensor) coupled
with digitizers (Reftek R72A and R130, EDL), or K2 Kinemetrics accelerometers with internal
sensor. The equipment is powered by battery and solar panel and almost all the stations have

a GPS antenna for synchronization of the time-signal. In Appendix 1, Appendix 2 and

Appendix 3 the station sheets are listed.
Three reference sites have been selected: Pescomaggiore (limestones) to the north, Civita

dei Bagni, Fossa cimitery and Stiffe caves (cemented conglomerates) to the south.



Figure 3: Distribution of the seismic stations (RAN and temporary network) installed in the
epicentral area.



Table 1 - Temporary networks of accelerometric (bold) and velocimetric stations (FF = free field; PT = Ground floor; PP = First

floor; SP= second floor; *= Coordinates from Google )

station locality Lat Lon sensor (vel) ensor (acc) Data logger Istitution Notes 1 Notes 2
AQO1 Bazzano-Onna 42.3315 13.4680 Le 5s -- Reftek 72A INGV Roma-
Arezzo
AQO02 Monticchio 42.3201 13.4583 Le 5s -- Reftek 72A INGV Roma-
Arezzo
AQO3 Fossa 42.3089 13.4804 Le 5s -- Reftek 72A INGV Roma-
Arezzo
AQO04 Casentino 42.2825 13.5163 Le 5s -- Reftek 72A INGV Roma-
Arezzo
AQO05 S. Demetro nei Vestini 42.2939 13.5424 Le 5s -- Reftek130 3 canali INGV Roma-
Arezzo
AQO06 Villa Sant'Agelo 42.2703 13.5400 Le 5s -- Reftek 72A INGV Roma-
Arezzo
AQO7 Stiffe (Grotte) 42.2570 13.5426 Le 5s -- Reftek 72A INGV Roma-
Arezzo
MIo1 Pescomaggiore 42.3577 13.5109 Le lite 1hz Episensor Reftek 130 6 canali INGV Milano X
MI02 Paganica 42.3544 13.4745 Le 5s Episensor Reftek 130 6 canali INGV Milano X
MIO3 Onna 42.3274 13.4757 Le 5s Episensor Reftek 130 6 canali INGV Milano X
MI04 Fossa 42.3031 13.4814 Le lite 1hz - Reftek 130 3 canali INGV Milano X
MI05 S Eusanio Forconese 42.2890 13.5251 Le 5s Episensor Reftek 130 6 canali INGV Milano X
BASO1* Rocca di Mezzo 42.2025 13.5168 - Altus K2 UNIBAS X
BAS02* Coppito 42.3565 13.3419 -- Altus K2 UNIBAS X
BASO03* Coppito Finanza 42.3724 13.3244 -- Altus K2 UNIBAS SP
AGFZ01* | Navelli Piazza Piccioli 42.2366 13.7266 -- Altus K2 GFzZ X basement
AGFZ02* | Navelli municipio 42.2384 13.7275 -- Altus K2 GFz 5instrum.:
Sosewin 1FF +2PT + 1PP + 1SP
AGFZ03 | Civita Retenga 42.2466 13.7061 Altus K2 GFzZ Removed April 18
AGFZ04 | Castelnuovo castello 42.2948 13.6298 Altus K2 GFzZ Cantina
AGFZ05* | Castelnuovo strada 42.2943 13.6290 Altus K2 GFz Removed April 10
AGFZ06 | Goriano Sicoli 42.0801 13.7731 Altus K2 GFzZ PT
AGFZ07 | San Gregorio 42.3271 13.4985 Altus K2 GFzZ
AGFZ08 | Civita Retenga 42.2446 13.7052 Altus K2 GFz PT
Parrocchia
AGFZ09 | Tendopoli ANPAS 42.3505 13.9860 Altus K2 GFz from April 16 to

April 18




AGFZ10 | Scuola Pizzoli 42.4330 13.3123 Altus K2 GFzZ from April 19
AGFZ11 | Castelvecchio Calvisio 42.3101 13.6888 Altus K2 GFz basement from April 19
Archivio
Caminale
VGFZ01* | S Pio 42.2841 13.6533 MarkL-4C- EDL GFz
3D3
VGFZ02 | Barisciano 42.3252 13.5877 MarkL-4C- EDL GFzZ
3D3
VGFZ03 | Poggio Picenze 42.3213 13.5426 MarkL-4C- EDL GFz
3D3
VGFZ04 [ S. Demetro nei Vestini 42.2888 13.5528 MarkL-4C- EDL GFz
3D3
VGFZ05 | Civita di Bagno 42.3060 13.4483 MarkL-4C- EDL GFz
3D3
VGFZ06 |Paganica 42.3459 13.4713 MarkL-4C- EDL GFz
3D3
VGFZ07 | S. Gregorio Agriturismo 42.3264 13.5022 MarkL-4C- EDL GFz PT
3D3
AMRAO1* | Monticchio 42.3222 13.4638 Episensor Quanterra 330 AMRAO1 basement from April 16




