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Seismic characterization of the RAN stations located in the near-fault area of the
L’Aquila earthquake

The mainshock on 6 april 2009 was recorded by 56 digital strong motion RAN stations at
distances within 280 km from the epicenter. Of particular interest are the stations located in
the epicentral area. The high-quality strong motion data produced makes the L’Aquila
earthquake the best-recorded normal fault event world-wide and the best-recorded earthquake
in Italy in a near-fault area. Ground motion recordings from these stations represent therefore
a valuable set of data because they provide new information regarding ground shaking and
site effects in a near-fault region.

The majority of near-fault stations belong to an array which was installed across the upper
Aterno valley in 2001 by the DPC. This array is formed by six stations, namely Colle Grilli
(AQG), Fiume Aterno (AQA), CentroValle (AQV), Il Moro (AQM), Ferriera (AQF) and
Monte Pettino (AQP). However, three of these stations (AQM, AQF and AQP) did not trigger
or malfunctioned during the mainshock. Another station which recorded the mainshock and
many afterschocks is located in downtown L’Aquila (AquilPark, AQK). The location of these
strong-motion stations is shown in Figure 1.

Figure 1. General view of the Aterno valley and bordering mountains showing the location of the RAN strong-
motion stations (AQG, AQA, AQV, AQM, AQF, AQP); in the rear the station AQK in downtown L’Aquila
(vertical scale exaggerated 2x)

A subsoil classification of the above mentioned stations was first carried out mainly based on
the geological information available and is described in Di Capua et al. (2009). A geological
map (scale 1:100.000) of L’Aquila and the eastern Aterno valley is shown in Figure 2,
together with the locations of the strong-motions stations.

2



13°20'0"E 13°22'0"E 13°24'0"E
1 1 1
" _ . . N i & 7 i . A
| Recent alluvial, lacustrine and peat deposits (a1) b
oé f"'.' Cemented breccias (br) A !
L . L]
"__: Cemented conglomerates (q1) i II
|
Terraced coarse gravel alluvial deposits (q2) 1 AQvV
QA
| Slope debris and generic debris (dt) IA L)
== Lower deposits of lacustrine basins (q1-1) ASG A
= g I & I
' +%] Recent and ancient alluvial fan (con) =z I e i @ ¥ =
: =] - I . £
| Flysch {m2) OV et o2 a2 4 o
e o o3 = FnTEE SR oAl — e e Etl S Loy
| Shaly maris (m1) & o3 | o I &
; bl { qi-l ; S
Scaglia rossa (crd) — o3 L | =+
2 J
Schist with "Fucoidi" (cr2) i‘ ! NG I |
. ]
3 -, erd [ H P
- Maiolica (cr1) -';'1,.“1 (p’:} I L Agl"’ 1
I:E Rosso ammonitico (13) t o‘)’j_@ | 2 gl '\ |
|
Organogenic-detrital limestones (gs) I 5 : Y
a1
£ [ 1
! Gray-green marly limestones (12) | J o) b2
J I
| o
- White dolomite and dolomitic limestones (11-d) | 4 1y !
g1t '
[} |
2 AQK
! \ |
Fault el mi 2.5'\_ ( - & cr3 I 4 ql-l
: al “d N |
“h—-"'i Km = cath o3,
L — T T
13°20'0"E 13°22'0"E 13°24'0"E

Figure 2. Geologic map of the Aterno valley in correspondence of L’Aquila (Geologic Map of Italy, scale
1:100.000, Sheet 139 “L’Aquila™)

However, it was soon recognized that the major shortcoming of the accelerometric dataset
was a lack of good information on site conditions. To properly use this significant set of
strong motion records it is desirable to identify the site conditions at the stations. A major
effort was therefore undertaken by this research unit to improve the characterization of subsoil
conditions at these sites. Boring logs and down-hole tests were carried out at AQG, AQA and
AQK (for AQV a cross-hole test was already available). Further, an additional borehole was
drilled approximately between AQA and AQV. The results of these tests are presented
hereafter in terms of stratigraphic and Vs-Vp profiles.

AQG
The AQG station is located at the hilltop of Colle Grilli, which is a calcareous highly

fractured ridge having height of 50 m and width at the base of 300 m. A borehole was drilled
adjacent to the recording station to a depth of 40 m. Boring log and Vs and Vp profiles are
presented in Figure 3. Along the whole profile pervasively tectonized calcirudite, locally in
sandy/silty matrix, has been found. The Vs3, for this site is 685 m/s, making it a stiff site (B)
in the Italian code and EC8 classification system.

AQA
The AQA station is located in proximity of the right bank of the Aterno river. The geology of

the area indicates that the station is located on the Holocene deposits, at the southern edge of
the alluvium valley (Figure 4). A 30m-depth borehole was drilled by the Department f Civil
Protection on the left bank of the river (the right bank was not accessible), approximately in
front of the station. Soil profile consists of 6 m of calcareous gravels in sandy/silty matrix
with layers of silty/clayey soils overlying talus debris constituted by angular gravels to 30 m
depth. The down-hole was carried out by this RU (Figure 4). The Vs3, for this site is 552 m/s,
making it also a stiff site (B) in the Italian code and EC8 classification system.
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Figure 3. Stratigraphic, Vs and V; profiles at AQG station.
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Figure 4. Stratigraphic, Vs and V; profiles at AQA station.

AQK

The AQK station is located in downtown L’Aquila, in proximity of the entrance of the tunnel
connecting the Bus Station with downtown L’Aquila. The geology of the area indicated that
the station is located on cemented breccias (locally known as “megabreccia”) overlying
lacustrine sediments resting on limestones. A 50 m-depth borehole was drilled 200 meter
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apart from the station AQK by the Department of Civil Protection. The soil profile consists
essentially of dense gravel in sandy/silty matrix with calcareous boulders (“megabreccia”) to
a depth of 36 m underlain by stiff silt layer with frequent levels of sand (Fig. 5). The down-
hole was carried out by this RU (Figure 5). The Vssp for this site is 717 m/s, making it a stiff
site (B) in the Italian code and EC8 classification system.
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Figure 5. Stratigraphic, Vs and Vp profiles at AQK station.

Borehole in the Aterno valley

An additional borehole was drilled in the Aterno valley at approximately 250 m from AQA
station. The borehole, named AQAZ2, was carried out in proximity of the left bank of Aterno
river. The main motivation for this drilling was to obtain information on the position of the
calcareous bedrock in order to construct a reliable 2D cross-section of the Aterno valley along
the transect. This information will help in modelling the 2D seismic response analysis of the
cross-section of the valley with the aim of reproducing the recorded ground motion at the
stations and quantify the importance of site effects in the epicentral area. The stratigraphic
profile in AQAZ2 is illustrated in Fig. 7. A seismic dilatometer test (SDMT) is also planned at
the site.
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Figure 7. Stratigraphic profile at AQA2 site
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