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Editoriale

Foreword

In the last 15 years four destructive earthquakes 
occurred along the Apennine Chain in Italy, i.e. one 
every five years on the average; the data in table I 
show that the induced damage and number of fatali-
ties was very variable, despite the comparable magni-
tude. Such statistics once more demonstrate that the 
social costs of earthquakes in Italy are not directly re-
lated to the seismogenic activity, but also to the local 
variability of subsoil conditions, structural and infra-
structural vulnerability and exposition.

The influence of subsoil conditions on ground 
motion and related effects was increasingly high-
lighted by these earthquakes: the first three of them 
showed significant phenomena of site amplification, 
ground deformation and landslides, while in the last 
one diffused liquefaction were also observed. The Ital-
ian Geotechnical Society produced a significant effort 
in supporting the Civil Protection Department (DPC) 
and the communities stricken by these earthquakes, 
by different experimental and analytical activities re-
garding the geotechnical aspects of the emergency 
and reconstruction plans. Such supporting activities 
significantly addressed the development of advanced 
research in earthquake geotechnical engineering, 
stimulating fruitful technical and scientific interac-
tion among the fields of seismology, geophysics, geol-
ogy, structural and infrastructural engineering.

The main results of interdisciplinary studies on 
the seismic sequence occurred in Umbria-Marche 
during 1997 were published in a Special Issue of this 
Journal, printed in two volumes (No. 2 and 4) in 
2001. They included 24 papers, written in English, 
related to the geotechnical and structural aspects of 
the damage, the seismic microzonation of Fabriano, 
Nocera Umbra and Sellano, and the countermeas-
ures for the reduction of seismic risk.

In 2009, another Special Issue (No. 3) was dedi-
cated to the most significant case history of Molise 
earthquake, the village of San Giuliano di Puglia, 
where all the fatalities were practically induced by the 
collapse of an unique building; however, such event 
triggered a significant process of reviewing both the 
national seismic hazard map and the seismic design 
guidelines, respectively published in 2004 and 2008. 
In this Special Issue, 5 invited papers describe the 

different aspects of the case study, spanning from 
the simulation of the reference motion, through the 
subsoil modelling, to the analysis of structural dam-
age related to site amplification.

As table I clearly shows, the Abruzzo seismic se-
quence in 2009 was particularly striking for the un-
usually high ratio between the number of fatalities 
and the estimated economic damage. The event oc-
curred very close to L’Aquila city, in a seismogenic 
area historically quite active but where the build-
ing heritage was indeed under-protected. Neverthe-
less, the significant role played by subsoil conditions 
on the uneven damage distribution throughout the 
main city and the surrounding small towns was im-
mediately apparent from the investigations of the 
GEER reconnaissance team formed by Italian and 
foreign experts (see LANZO et al., 2009). As a mat-
ter of fact, the most significant anomalies in macro 
seismic intensity attributed to the villages of Onna 
and Castelnuovo (IMCS=IX-X) were recognized as de-
pendent on stratigraphic and topographic amplifica-
tion effects, respectively. Soon after, the combined 
effects of source mechanism and soil amplification 
on ground motion was also recognized through the 
analysis of seismic records of the RAN stations de-
ployed in the Aterno valley MAUGERI et al., 2011; LAN-

ZO and PAGLIAROLI, 2012 .
The physical environment was also observed to 

be affected by typical slope failure mechanisms in-
cluding rockfalls and soil sliding, but also by few cas-
es of liquefaction MONACO et al., 2011  and peculiar 
ground deformation phenomena sometimes related 
to the presence of sinkholes.

A network of laboratories of soil dynamics was 
also immediately set up by AGI to support the DPC 
for the in-situ and laboratory investigation on the 
subsoil properties of different sites selected for 
emergency reconstruction the C.A.S.E. project,
CALVI and SPAZIANTE, 2010  and microzonation stud-
ies [MZS WORKING GROUP, 2010]. Their activities in-
cluded SDMT, surface wave tests, cyclic/dynamic 
torsional/simple shear tests MONACO et al., 2012 .
Afterwards, predictive analyses of seismic response 
of several centres under code-compatible reference 
input motions were carried out for Grade-3 micro-
zonation studies (see MZS WORKING GROUP, 2010; 
LANZO et al., 2011). Finally, an AGI working group 
actively contributed to the editing of Guidelines for 
the geotechnical investigations addressed to recon-
struction or retrofitting of damaged buildings AVER-

SA et al., 2012 .
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All the above listed activities contributed to 
build the premises for the growth of different trends 
of more specific research on the geotechnical as-
pects of the L’Aquila earthquake. This Special Issue, 
which was launched with a call for papers in 2012, 
is therefore dedicated to host 9 selected contribu-
tions, which are divided into two volumes. The first 
contains 4 papers mainly addressed to the geotech-
nical characterisation, while the second hosts 4 pa-
pers mostly dedicated to seismic response analysis 
and ground deformation.

Contents of the current volume

The fist paper, by MONACO et al., focuses on the 
use of the recently developed Seismic Dilatometer 
apparatus to detect the dynamic and, when possible, 
static mechanical characteristics of L’Aquila subsoil, 
with particular reference to the historic city centre 
and some selected suburban areas. The Authors dis-
cuss the experimental technique and its versatility 
when dealing with rather different soil conditions, 
as for the case of mainly coarse-grained layers char-
acterised by non-negligible bonding, in which case 
the backfilled borehole procedure was successfully 
adopted. The profiles of shear wave velocity, VS, as 
obtained by the aforementioned technique compare 
nicely to the corresponding in situ measurements 
performed by more traditional approaches, as down-
hole or cross-hole, while less satisfactory agreement 
is observed against surface wave techniques. The pa-
per also shows that a rough estimate of the VS pro-
file can be obtained adopting indirect approaches as 
those based on conventional DMT data; nonetheless 
the Authors clearly stress that direct experimental 
approaches are necessary when performing seismic 
site response analyses. The Editors fully agree with 
them on this conclusion!

The second paper, by SANTUCCI DE MAGISTRIS et al.,
gathers the contribution of a large group of research-
ers involved in the geotechnical characterisation of 
the Aterno valley for site response analyses, with par-
ticular reference to the epicentral area of the earth-
quake. The rather extended experimental investiga-
tion includes in situ tests, as Down-Hole, MASW and 
Seismic Dilatometer Tests, and laboratory ones, rang-

ing from Resonant Column/Torsional Shear to Dou-
ble Sample Direct Simple Shear tests. Irrespectively of 
the fairly heterogeneous subsoil conditions, the over-
all picture that emerges is rather consistent and pro-
vides a valuable set of data to analyse the seismic site 
response of the area. In a methodological prospec-
tive, the in situ results highlight the acceptable com-
parability of VS profiles as obtained by rather different 
techniques – including surface wave ones - provided 
the data are properly interpreted accounting for re-
cently proposed scientifically sound methodologies. 
The paper represents a significant contribution also 
in terms of academic policy: eight different research 
institutions fruitfully cooperating in such an efficient 
way is an event as rare as a strong motion earthquake!

With the paper by RAINONE et al. the focus is 
switched from experiments to analyses: the Authors 
numerically back-analyse the aftershock records ob-
served in the Monticchio-Onna-San Gregorio area of 
the Aterno valley. The paper proposes the results of 
1D and 2D seismic response analyses aimed at evalu-
ating the mean amplification factors at the Onna site 
and at assessing the role of the subsurface geometry 
to the local amplification as detected by two-dimen-
sional analyses. In particular, the geological setting 
of the portion of the Aterno valley involved in the 
study is initially summarised, together with the anal-
ysis of a series of aftershocks recorded in the area 
and highlighting some local seismic effects. The nu-
merical simulations represent the core of this con-
tribution, leading to various interesting results and 
conclusions. Among others, it is worth anticipating 
here that the Authors consider the amplification fac-
tor at Onna, as previously derived by the microzo-
nation study carried out by Working Group MS-AQ, 
to significantly underestimate the correct one. They 
also estimate the role of geometrical (2D) effects to 
play a major role in the amplification phenomena 
observed in the area, in a range of 50 to 90 % of the 
total amount. No doubt this paper has all the po-
tentiality to trigger some fruitful discussion among 
researchers involved in the study of L’Aquila earth-
quake!

The final contribution is a Technical Note by 
BERTI et al., summarising the geological and geotech-
nical characterisation carried out in the small town 
of Arischia (AQ), which suffered significant damag-

Region
Main shock

Date

Main shock 

magnitude (Mw)

Fatalities

(*)

Estimated damage, 

M€ (+)

Umbria-Marche 26.IX.1997 6.0 11 3428

Molise 31.X.2002 5.7 30 603

Abruzzo 6.IV.2009 6.3 308 1894

Emilia Romagna 20.V.2012 5.9 24 11970

Tab. I – Characteristics and effects of last destructive earthquakes in Italy (* data source: http://www.protezionecivile.it; + da-

ta source: http://www.ngdc.noaa.gov).
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es during the L’Aquila events. The in situ survey was 
motivated by the erratic damage distribution that 
characterises the area, highlighting possible local 
site effects. The survey and experimental activities 
are discussed and summarised, leading to a map of 
seismically homogeneous microzones.
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