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Main activities

3.1 Introductory phase 
- review of existing Vs profiles in ITACA
- selection of sites to be investigated
- definition of investigation procedures by different RUs
- benchmark on an existing dataset 

3.2 In-field survey and determination of Vs profiles at selected stations

3.3 Synthesis of results and inclusion in ITACA

Project S4 – Task 3
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Task 3 – Deliverables

This report will contain the summary of 
experimental activities carried out at the 
ITACA stations within this project and final 
considerations on their applicability for the 
determination of other descriptive 
parameters for site classification and for 
retaining relevant information for 
subsequent re-interpretations.

Application of surface-waves 
methods for seismic site 
characterization of ITACA stations 
(Technical report) 

Product of immediate interest to 
DPC

D7
Responsibles
RU4 – Poli-TO
RU8 - GFZ
Deadline 24 m

This report will include the results of 
activities 3.1 and 3.2 (when already 
available), i.e., formulation of reference 
procedures to be used by project RUs, 
considering and when possible integrating 
the NERIES project results, and validation 
of these procedures by application to well 
documented sites

Progress report on the application 
of surface-waves methods for 
seismic site characterization 
(Technical report) 

Product of immediate interest to 
DPC

D6
Responsibles 
RU4 – Poli-TO
RU8 - GFZ
Deadline 12 m
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• to maximize with the available budget the number of ITACA stations 
for which the Vs profile will be made available,  including sites in 
moderate/high seismicity areas with limited knowledge about their 
seismic characterization;

• to include as many as possible stations with interesting acceleration 
records, even if obtained by analog stations;

• for rock stations, prefer complex geological configurations (lateral 
discontinuities, surface weathering, etc.).

Task 3 – Criteria for station selection
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Task 3 – Map of proposed sites
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Task 3 – Planning tables

Preliminary in-field survey

Measurements
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Task 3 – Summary of site conditions

16no classification

13Soft soil

4Stift/Rock

27Rock 

13Stiff soil
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Task 3 – Investigation techniques

Tromino BrainspyESAC/HVSR/Geomec
UR7-UR5 (Uni Siena-
UniBAS)

5 sec & 4.5 HzESAC-FKUR2 (INGV RM)

4.5 Hz and 2 HzFK-active and passiveUR4 (PoliTO)

1 Hz sensorsESAC-FK
UR8-UR1 (GFZ-INGV 
MI)

SensorsTechniques
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Task 3 – Investigation techniques (Surface Waves) 
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Task 3 – Investigation techniques (Surface Waves) 



DPC-INGV 2007-09 - Project S4 – The Italian strong motion database

6geode 48 ch, geofoni V 4.5Hz&2Hzfk-active&passiveSICILIAGIARREGRRA

4geode 48 ch, geofoni V 4.5Hz&2Hzfk-active&passiverockSICILIASIRACUSASRCD

8+1geode 48 ch, geofoni V 4.5Hz&2Hzfk-active&passivestiff soilSICILIA
PALAZZOLO 

ACREIDEPLZD

6geode 48 ch, geofoni V 4.5Hz&2Hzfk-active&passivestiff soilSICILIANOTONTED

4+2geode 48 ch, geofoni V 4.5Hz&2Hzfk-active&passiverockSICILIAISPICAISID

6+2geode 48 ch, geofoni V 4.5Hz&2Hzfk-active&passiverockSICILIATORTORICITOR*D

1geode 48 ch, geofoni V 4.5Hz&2Hzfk-active&passivestiff soilSICILIA
SPERONE 

(MESSINA)SPR*D

13+5geode 48 ch, geofoni V 4.5Hz&2Hzfk-active&passiveSICILIAPATTIPTT0*D

7+1geode 48 ch, geofoni V 4.5Hz&2Hzfk-active&passiverockSICILIACALTAGIRONECLGD

0geode 48 ch, geofoni V 4.5Hz&2Hzfk-active&passivesoft soilSICILIAGELAGEAD

1geode 48 ch, geofoni V 4.5Hz&2Hzfk-active&passivePiemontePINEROLOPNR*D

1geode 48 ch, geofoni V 4.5Hz&2Hzfk-active&passivePiemonte NIZZA MON.NZZ*A

1geode 48 ch, geofoni V 4.5Hz&2Hzfk-active&passivePiemonte TORTONATRT*A

0geode 48 ch, geofoni V 4.5Hzfk-attivarockLIGURIAVARESE LIGUREVRL*D

0geode 48 ch, geofoni V 4.5Hzfk-attivarockLIGURIALA SPEZIALSP*D

0geode 48 ch, geofoni V 4.5Hzfk-attivarockLIGURIAGENOVAGNV*D

0geode 48 ch, geofoni V 4.5Hzfk-attivarockLIGURIASESTRI LEVANTESEL*D

0geode 48 ch, geofoni V 4.5Hzfk-attivarockLIGURIARONCO SCRIVIARNS*D

# recInstrumentsTechniqueC_siteRegionLocalityCodeItype

Detailed table for U4: 18 SELECTED SITES 
Regions: Liguria, Piemone, Sicilia Performed test
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Varese Ligure
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SWM Attive L = 42.3 m; Dx = 0.9 m; 
G = 48 - 4.5 Hz
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Task 3 – New tests (preliminary results) 
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RefTek-Marslite, Lennartz Le3D 5s, Geode, 
Geospace 4.5 HzESAC-Fk active-passivesoft soilToscanaSan SepolcroSNSD

RefTek-Marslite, Lennartz Le3D 5s, Geode, 
Geospace 4.5 HzESAC-Fk active-passivestiff soilPugliaSan SeveroSSVD

RefTek-Marslite, Lennartz Le3D 5s, Geode, 
Geospace 4.5 HzESAC-Fk active-passivestiff soil/rockPuglia

Sannicandro
GarganicoSNND

RefTek-Marslite, Lennartz Le3D 5s, Geode, 
Geospace 4.5 HzESAC-Fk active-passive?CampaniaVairano PatenoraVRPD

RefTek-Marslite, Lennartz Le3D 5s, Geode, 
Geospace 4.5 HzESAC-Fk active-passive?CampaniaTelese TermeTLSD

RefTek-Marslite, Lennartz Le3D 5s, Geode, 
Geospace 4.5 HzESAC-Fk active-passivesoft soilCampania

Mercato San 
SeverinoMRTA

RefTek-Marslite, Lennartz Le3D 5s, Geode, 
Geospace 4.5 HzESAC-Fk active-passive?ToscanaFirenzuolaFRED

0
RefTek-Marslite, Lennartz Le3D 5s, Geode, 

Geospace 4.5 HzESAC-Fk active-passivesoft soilToscanaDicomanoDGAD

1
RefTek-Marslite, Lennartz Le3D 5s, Geode, 

Geospace 4.5 HzESAC-Fk active-passive?ToscanaBibbienaBBND

6
RefTek-Marslite, Lennartz Le3D 5s, Geode, 

Geospace 4.5 HzESAC-Fk active-passivesoft soilLazioRietiRTIA

2+9
RefTek-Marslite, Lennartz Le3D 5s, Geode, 

Geospace 4.5 HzESAC-Fk active-passive?LazioCassinoCSSD

3
RefTek-Marslite, Lennartz Le3D 5s, Geode, 

Geospace 4.5 HzESAC-Fk active-passivesoft soilAbruzzoBorgo OttomilaBTT2*D

6+9
RefTek-Marslite, Lennartz Le3D 5s, Geode, 

Geospace 4.5 HzESAC-Fk active-passivesoft-stiff soilAbruzzoAvezzanoAVZ*D

6+5
RefTek-Marslite, Lennartz Le3D 5s, Geode, 

Geospace 4.5 HzESAC-Fk active-passivestiff soilAbruzzoAssergiGSAD

# recInstrumentsTechniqueC_siteRegionLocalityCodeItype

Selected sites

Detailed table for U2: 7 SELECTED SITES 
Regions: Abruzzo, Lazio, Toscana
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Dicomano
Numero di registrazioni (triggers): 0

DCM S3 S1

S2
St1

Stazione 
installata nel 
centro dell
abitato di 
Dicomano
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>100EDL- Mark-L4C-3DESAC-Fksoft soilUmbriaNorciaNORD

EDL- Mark-L4C-3DESAC-Fksoft soilEmilia R.FerraraFERD

4EDL- Mark-L4C-3DESAC-Fksoft soilEmilia R.NovellaraNVL*A

0EDL- Mark-L4C-3DESAC-Fksoft soilEmilia R.RiminiRIM*D

0EDL- Mark-L4C-3DESAC-Fksoft soilEmilia R.CattolicaCTL*D

5EDL- Mark-L4C-3DESAC-Fksoft soilEmilia R.FaenzaFAZ*D

0EDL- Mark-L4C-3DESAC-Fksoft soilEmilia R.ArgentaARG*D

0EDL- Mark-L4C-3DESAC-Fksoft soilEmilia R.SassuoloSSU*D

0EDL- Mark-L4C-3DESAC-Fksoft soilEmilia R.CesenaticoCES*D

1EDL- Mark-L4C-3DESAC-FkBasilicataSant'ArcangeloSNAD

3EDL- Mark-L4C-3DESAC-FkBasilicataGrumento NovaGRMA

4EDL- Mark-L4C-3DESAC-FkStiff soilBasilicataLagonegroLGND

4EDL- Mark-L4C-3DESAC-FkStiff soilBasilicataMateraMARD

# recInstrumentsTechniqueC_siteRegionLocalityCodeItype

10 SELECTED SITES
Regions: Emilia Romagna, Basilicata (UR8)

*performed survey

Task 3 – Detailed table for U8-UR1

excluded sites
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Task 3 – Detailed table for UR8 – UR1

100 m
16 m

Accelerometer

FAENZA

RAN station

Communication gate between the two schoolSchool garden

Argenta
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TASK3: Characterization of ROCK SITES

The activity  aims at developing an experimental protocol to carry out 
rapid and low-cost seismic characterization of stiff soil/rock mass 
sites by the joint analysis of geomechanical/geotechnical and 
geophysical data.

The protocol is based on: 

1. Geological survey around the accelerometric station;

2. Identification of morphological properties of the site and quantification of 
fracture-level through synthetic parameters; 

3. Passive seismic surveys (single station and array configurations) in order  to 
evaluate the presence and the role of possible sub-soil alteration 
phenomena.
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10 SELECTED SITES 
Regions: Lazio, Abruzzo, Molise, Calabria, Basilicata (UR5)

Task 3 – Detailed table for UR7

5Tromino, BrainspyESAC/HVSR/GeomeccRockMolise
S. CROCE DI 
MAGLIANOSCMD

1Tromino, BrainspyESAC/HVSR/GeomeccRockLazio
MONTECASSINO 

(CASSINO)MTC*A

2Tromino, BrainspyESAC/HVSR/GeomeccRockLazioATINAATN*A
2Tromino, BrainspyESAC/HVSR/GeomeccRockCalabriaBOVA MARINABVMD

10Tromino, BrainspyESAC/HVSR/Geomeccstiff soilCalabriaVIBO  VALENTIAVBVD

1Tromino, BrainspyESAC/HVSR/Geomeccsoft soilCalabriaVIBO  MARINAVBMD

13Tromino, BrainspyESAC/HVSR/Geomeccstiff soilCalabriaROSSANORSND

1Tromino, BrainspyESAC/HVSR/GeomeccRockAbruzzoSCANNOSCND

16Tromino, BrainspyESAC/HVSR/GeomeccRockAbruzzoCAPESTRANOCPSD

11Tromino, BrainspyESAC/HVSR/Interf/GeomeccRockAbruzzo
CASTIGLIONE 

MESSER MARINOCMMD

# recInstrumentsTechniqueC_siteRegionLocalityCodeItype

*performed survey
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Alternative sites

13CalabriaS. STEFANO IN ASPROMONTESSAD

8CalabriaSPEZZANO DELLA SILA SPSD

15CalabriaS. GIOVANNI IN FIORE SGVD

3CalabriaSCILLASCI*D

2CalabriaNICOTERA (SCUOLA)NCOD

3CalabriaMORMANNOMRMD

3CalabriaCASTROVILLARICVLD

6CalabriaACRIACRD

12AbruzzoPESCASSEROLIPSCD

22AbruzzoLAMA DEI PELIGNILDPD

4AbruzzoCASTEL DI SANGROCDSD

# Rec. (al 12/07)RegionLocalityCodeA/D

Detailed table for UR7

*performed survey
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Surveys: Montecassino, Atina, Scilla

MONTECASSINO

122 1

Linear arrays: 100x50 m

Geology

Geo-mechanical observation

Passive seismic survey
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Task 3 – Benchmark case: the blind prediction of Bevagna Vs profile
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Task 3 – Benchmark case
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Task 3 – Benchmark case (preliminary results)
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USGS - SASW tests Umbria-Marche

Task 3 – Survey of existing Vs profiles
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Task 3 – Survey of existing Vs profiles

USGS - SASW tests Umbria-Marche
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Task 3 – Survey of existing Vs profiles

Prof. E. Cardarelli University of 
Rome “La Sapienza” 2007; EC8=B

ISMES 1991; EC8=A

Comparison of CH profiles at Sturno (Irpinia)
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Task 3 – Work progress

Planned

Completed, although reduced in scope

Started on schedule

Problems
This task is going on schedule. 
Problems to assess the reliability of some of the existing Vs profiles.
Number of stations with seismic site characterization still insufficient 
→ funding for new DHs at selected sites?

XSynthesis of results and inclusion in ITACA through 
Task 2

XXDetermination of shear wave velocity profiles at a 
selected number of accelerometer stations

XXApplication of active and passive techniques to 
several existing datasets and comparison of results 
obtained by different research groups

XDefinition of procedures for site characterization
3. Site characterization by surface waves methods


