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Indagini geofisiche (Techgea Srl) 

 

 



–

Comune di La Loggia

Indagini e studi a supporto della microzonazione sismica con grado di 
approfondimento corrispondente al livello I degli ICMS



–



–

la tecnica dei rapporti spettrali “HVSR” 

secondo quanto previsto nell’allegato A della 
–

L’ubicazione dell



–



–

’acquisizione dei dati sismici
USA) a 24 canali. L’unità di acquisizione, dotata di un convertitore analogico/digi

visualizzazione, l’analisi e la memorizzazione delle forme d’onda registrate.

per l’acquisizione in onde di superficie ’interdistanza geofonica 

disposte ad un’estremità dello stendimento.

L’inversione numerica della curva, secondo un processo iterativo ai minimi quadrati, consente di 

–



–

L’acquisizione dei dati di rumore ambientale è stata effettuata con 

un digitalizzatore a 24 bit, un ricevitore GPS ed un’unità di calcolo/datalogger. 

•

•

•



–

•

I principali parametri utilizzati nell’acquisizione dei dati sono i seguenti:

• frequenza di campionamento ≥ 200 sps;

• durata registrazione ≥ 

Per l’elaborazione dei dati e la determinazione della frequenza fondamentale si è proceduto al 

•

•

• lisciamento degli spettri tramite l’operatore di Konno e Ohmachi (1998).

– –



–

 

d’addensamento 

d’addensamento medio

–

𝑉ௌ,௘௤ = ∑ܪ ℎ௜𝑉ௌ,௜ே௜=1



–

“ ”

d’addensamento medio

d’addensamento 

–

classe sismica “ ”



–

d’addensamento 

grado d’addensamento 

–

classe sismica “ ”



–

•

•

•

•

•

•

compromettono l’andamento della curva del rapporto spettrale H/V

STAZIONARIETA’









–















–



Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SURVEY INFORMATION

Date: 2025/08/29

Client: Comune di La Loggia

PLACE INFORMATION

Place ID: HV1

Address: Via Leonardo Sciascia, La Loggia (TO)

Latitude: 4979079.9

Longitude: 394171.8

Coordinate system: WGS84

Elevation: 228.4 m

Weather: Sunny

Notes: Soft soil coupling

STATION INFORMATION

Station code: S01

Model: SARA SL06

Sensor: SARA SS20PACK (integrated 2.0 Hz sensors)

Notes: -
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

PHOTOGRAPHIC REFERENCES
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SIGNAL AND WINDOWING

Sampling frequency: 200 Hz

Recording start time: 2025/08/05 08:48:00

Recording length: 2876 sec

Windows count: 53

Average windows length: 40

Signal coverage: 73.71%

CHANNEL #1 [SHZ]109749 Count

-116995 Count

CHANNEL #2 [SHN]72896 Count

-71958 Count

CHANNEL #3 [SHE]52894 Count

-58546 Count
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR ANALYSIS

Tapering: Enabled (Bandwidth = 5%)

Smoothing: Konno-Ohmachi (Bandwidth coefficient = 40)

Instrumental correction: Disabled

HVSR average

Signal spectra average
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR time-frequency analysis (30 seconds windows)

HVSR directional analysis
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SESAME CRITERIA

Selected f0 frequency

0.75213 Hz

A0 amplitude = 2.54944

Average f0  = 0.72874 ± 0.15252
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SURVEY INFORMATION

Date: 2025/08/29

Client: Comune di La Loggia

PLACE INFORMATION

Place ID: HV2

Address: Cimitero di La Loggia (TO)

Latitude: 4979405.1

Longitude: 394758.2

Coordinate system: WGS84

Elevation: 224.9 m

Weather: Sunny

Notes: Soft soil coupling

STATION INFORMATION

Station code: S02

Model: SARA SL06

Sensor: SARA SS20PACK (integrated 2.0 Hz sensors)

Notes: -
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

PHOTOGRAPHIC REFERENCES
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SIGNAL AND WINDOWING

Sampling frequency: 200 Hz

Recording start time: 2025/08/05 09:55:00

Windows count: 54

Average windows length: 39.68

Signal coverage: 59.53%

CHANNEL #1 [SHZ]233491 Count

-244199 Count

CHANNEL #2 [SHN]126956 Count

-161973 Count

CHANNEL #3 [SHE]99179 Count

-97250 Count
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Recording length:  sec



Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR ANALYSIS

Tapering: Enabled (Bandwidth = 5%)

Smoothing: Konno-Ohmachi (Bandwidth coefficient = 40)

Instrumental correction: Disabled

HVSR average

Signal spectra average
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR time-frequency analysis (30 seconds windows)

HVSR directional analysis
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SESAME CRITERIA

Selected f0 frequency

0.91302 Hz

A0 amplitude = 3.11127

Average f0  = 0.79401 ± 0.13796
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SURVEY INFORMATION

Date: 2025/08/29

Client: Comune di La Loggia

PLACE INFORMATION

Place ID: HV3

Address: Parco degli abbracci 18 marzo, La Loggia (TO)

Latitude: 4979295.4

Longitude: 395246.9

Coordinate system: WGS84

Elevation: 224.8 m

Weather: Sunny

Notes: Soft soil coupling

STATION INFORMATION

Station code: S03

Model: SARA SL06

Sensor: SARA SS20PACK (integrated 2.0 Hz sensors)

Notes: -
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

PHOTOGRAPHIC REFERENCES
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SIGNAL AND WINDOWING

Sampling frequency: 200 Hz

Recording start time: 2025/08/05 11:20:00

Windows count: 35

Average windows length: 40

Signal coverage: 50.47%

CHANNEL #1 [SHZ]128323 Count

-136854 Count

CHANNEL #2 [SHN]75849 Count

-66514 Count

CHANNEL #3 [SHE]67097 Count

-70291 Count
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Recording length: 2 7  sec



Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR ANALYSIS

Tapering: Enabled (Bandwidth = 5%)

Smoothing: Konno-Ohmachi (Bandwidth coefficient = 40)

Instrumental correction: Disabled

HVSR average

Signal spectra average
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR time-frequency analysis (30 seconds windows)

HVSR directional analysis
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SESAME CRITERIA

Selected f0 frequency

0.91302 Hz

A0 amplitude = 3.87234

Average f0  = 0.84338 ± 0.16754
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SURVEY INFORMATION

Date: 2025/08/29

Client: Comune di La Loggia

PLACE INFORMATION

Place ID: HV4

Address: Via Bistolfi, La Loggia (TO)

Latitude: 4979070.8

Longitude: 394843.5

Coordinate system: WGS84

Elevation: 226.6 m

Weather: Sunny

Notes: Soft soil coupling

STATION INFORMATION

Station code: S04

Model: SARA SL06

Sensor: SARA SS20PACK (integrated 2.0 Hz sensors)

Notes: -
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

PHOTOGRAPHIC REFERENCES
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SIGNAL AND WINDOWING

Sampling frequency: 200 Hz

Recording start time: 2025/08/05 12:18:00

Windows count: 36

Average windows length: 40

Signal coverage: 49.81%

CHANNEL #1 [SHZ]535275 Count

-475674 Count

CHANNEL #2 [SHN]204122 Count

-216764 Count

CHANNEL #3 [SHE]232971 Count

-209898 Count
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Recording length: 28  sec



Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR ANALYSIS

Tapering: Enabled (Bandwidth = 5%)

Smoothing: Konno-Ohmachi (Bandwidth coefficient = 40)

Instrumental correction: Disabled

HVSR average

Signal spectra average
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR time-frequency analysis (30 seconds windows)

HVSR directional analysis
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SESAME CRITERIA

Selected f0 frequency

0.75213 Hz

A0 amplitude = 3.88178

Average f0  = 0.73135 ± 0.14940
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SURVEY INFORMATION

Date: 2025/08/29

Client: Comune di La Loggia

PLACE INFORMATION

Place ID: HV4

Address: Via Piave, La Loggia (TO)

Latitude: 4978960.3

Longitude: 395846.5

Coordinate system: WGS84

Elevation: 228.6 m

Weather: Sunny

Notes: Soft soil coupling

STATION INFORMATION

Station code: S05

Model: SARA SL06

Sensor: SARA SS20PACK (integrated 2.0 Hz sensors)

Notes: -
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

PHOTOGRAPHIC REFERENCES
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SIGNAL AND WINDOWING

Sampling frequency: 200 Hz

Recording start time: 2025/08/05 13:18:00

Windows count: 46

Average windows length: 40

Signal coverage: 63.06%

CHANNEL #1 [SHZ]276295 Count

-257944 Count

CHANNEL #2 [SHN]186837 Count

-173289 Count

CHANNEL #3 [SHE]189370 Count

-207256 Count
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Recording length: 2  sec



Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR ANALYSIS

Tapering: Enabled (Bandwidth = 5%)

Smoothing: Konno-Ohmachi (Bandwidth coefficient = 40)

Instrumental correction: Disabled

HVSR average

Signal spectra average
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR time-frequency analysis (30 seconds windows)

HVSR directional analysis
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SESAME CRITERIA

Selected f0 frequency

0.68266 Hz

A0 amplitude = 3.77642

Average f0  = 0.65707 ± 0.13743
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SURVEY INFORMATION

Date: 2025/08/29

Client: Comune di La Loggia

PLACE INFORMATION

Place ID: HV6

Address: Via della Chiesa, La Loggia (TO)

Latitude: 4978666.6

Longitude: 394891.7

Coordinate system: WGS84

Elevation: 226.4 m

Weather: Sunny

Notes: Soft soil coupling

STATION INFORMATION

Station code: S06

Model: SARA SL06

Sensor: SARA SS20PACK (integrated 2.0 Hz sensors)

Notes: -
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

PHOTOGRAPHIC REFERENCES
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SIGNAL AND WINDOWING

Sampling frequency: 200 Hz

Recording start time: 2025/08/11 07:15:00

Windows count: 42

Average windows length: 39.14

Signal coverage: 56.99%

CHANNEL #1 [SHZ]268147 Count

-258483 Count

CHANNEL #2 [SHN]100658 Count

-121375 Count

CHANNEL #3 [SHE]278756 Count

-240386 Count
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Recording length:  sec



Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR ANALYSIS

Tapering: Enabled (Bandwidth = 5%)

Smoothing: Konno-Ohmachi (Bandwidth coefficient = 40)

Instrumental correction: Disabled

HVSR average

Signal spectra average
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR time-frequency analysis (30 seconds windows)

HVSR directional analysis
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SESAME CRITERIA

Selected f0 frequency

0.86983 Hz

A0 amplitude = 2.80809

Average f0  = 0.77449 ± 0.12720
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SURVEY INFORMATION

Date: 2025/08/29

Client: Comune di La Loggia

PLACE INFORMATION

Place ID: HV7

Address: Via Revignano, La Loggia (TO)

Latitude: 4978598.9

Longitude: 395584.2

Coordinate system: WGS84

Elevation: 229.6 m

Weather: Sunny

Notes: Soft soil coupling

STATION INFORMATION

Station code: S07

Model: SARA SL06

Sensor: SARA SS20PACK (integrated 2.0 Hz sensors)

Notes: -
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

PHOTOGRAPHIC REFERENCES
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SIGNAL AND WINDOWING

Sampling frequency: 200 Hz

Recording start time: 2025/08/11 08:18:00

Windows count: 27

Average windows length: 39.72

Signal coverage: 39.11%

CHANNEL #1 [SHZ]226926 Count

-163951 Count

CHANNEL #2 [SHN]84381 Count

-90108 Count

CHANNEL #3 [SHE]255721 Count

-159282 Count
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Recording length:  sec



Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR ANALYSIS

Tapering: Enabled (Bandwidth = 5%)

Smoothing: Konno-Ohmachi (Bandwidth coefficient = 40)

Instrumental correction: Disabled

HVSR average

Signal spectra average
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR time-frequency analysis (30 seconds windows)

HVSR directional analysis
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SESAME CRITERIA

Selected f0 frequency

0.75213 Hz

A0 amplitude = 3.35057

Average f0  = 0.71425 ± 0.13301
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SURVEY INFORMATION

Date: 2025/08/29

Client: Comune di La Loggia

PLACE INFORMATION

Place ID: HV8

Address: Via Ravaz, La Loggia (TO)

Latitude: 4978298.1

Longitude: 394810.8

Coordinate system: WGS84

Elevation: 231.5 m

Weather: Sunny

Notes: Soft soil coupling

STATION INFORMATION

Station code: S08

Model: SARA SL06

Sensor: SARA SS20PACK (integrated 2.0 Hz sensors)

Notes: -
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

PHOTOGRAPHIC REFERENCES
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SIGNAL AND WINDOWING

Sampling frequency: 200 Hz

Recording start time: 2025/08/11 09:18:00

Windows count: 40

Average windows length: 40

Signal coverage: 55.87%

CHANNEL #1 [SHZ]52255 Count

-72492 Count

CHANNEL #2 [SHN]55987 Count

-34444 Count

CHANNEL #3 [SHE]32605 Count

-36341 Count

Page 3/6

Recording length:  sec



Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR ANALYSIS

Tapering: Enabled (Bandwidth = 5%)

Smoothing: Konno-Ohmachi (Bandwidth coefficient = 40)

Instrumental correction: Disabled

HVSR average

Signal spectra average
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR time-frequency analysis (30 seconds windows)

HVSR directional analysis
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SESAME CRITERIA

Selected f0 frequency

0.65036 Hz

A0 amplitude = 3.96003

Average f0  = 0.61973 ± 0.16716
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SURVEY INFORMATION

Date: 2025/08/29

Client: Comune di La Loggia

PLACE INFORMATION

Place ID: HV9

Address: Via Campassi, La Loggia (TO)

Latitude: 4977689.6

Longitude: 394212.7

Coordinate system: WGS84

Elevation: 228.3 m

Weather: Sunny

Notes: Soft soil coupling

STATION INFORMATION

Station code: S09

Model: SARA SL06

Sensor: SARA SS20PACK (integrated 2.0 Hz sensors)

Notes: -
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

PHOTOGRAPHIC REFERENCES
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SIGNAL AND WINDOWING

Sampling frequency: 200 Hz

Recording start time: 2025/08/11 10:21:00

Windows count: 50

Average windows length: 40

Signal coverage: 70.57%

CHANNEL #1 [SHZ]203630 Count

-133671 Count

CHANNEL #2 [SHN]360353 Count

-222023 Count

CHANNEL #3 [SHE]133843 Count

-239975 Count
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Recording length: 0 sec



Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR ANALYSIS

Tapering: Enabled (Bandwidth = 5%)

Smoothing: Konno-Ohmachi (Bandwidth coefficient = 40)

Instrumental correction: Disabled

HVSR average

Signal spectra average
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR time-frequency analysis (30 seconds windows)

HVSR directional analysis
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SESAME CRITERIA

Selected f0 frequency

0.44136 Hz

A0 amplitude = 3.71081

Average f0  = 0.45232 ± 0.09847
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SURVEY INFORMATION

Date: 2025/08/29

Client: Comune di La Loggia

PLACE INFORMATION

Place ID: HV10

Address: Via Finale Ligure, La Loggia (TO)

Latitude: 4977458.1

Longitude: 394829.8

Coordinate system: WGS84

Elevation: 229.5 m

Weather: Sunny

Notes: Soft soil coupling

STATION INFORMATION

Station code: S10

Model: SARA SL06

Sensor: SARA SS20PACK (integrated 2.0 Hz sensors)

Notes: -
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

PHOTOGRAPHIC REFERENCES
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SIGNAL AND WINDOWING

Sampling frequency: 200 Hz

Recording start time: 2025/08/11 11:43:00

Windows count: 58

Average windows length: 39.55

Signal coverage: 63.73%

CHANNEL #1 [SHZ]146249 Count

-155217 Count

CHANNEL #2 [SHN]57311 Count

-50936 Count

CHANNEL #3 [SHE]99125 Count

-139025 Count
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Recording length: 3 00 sec



Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR ANALYSIS

Tapering: Enabled (Bandwidth = 5%)

Smoothing: Konno-Ohmachi (Bandwidth coefficient = 40)

Instrumental correction: Disabled

HVSR average

Signal spectra average
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

HVSR time-frequency analysis (30 seconds windows)

HVSR directional analysis
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Techgea S.r.l.

SARA electronic instruments srl - GEOEXPLORER HVSR 2.7.0 www.sara.pg.it

SESAME CRITERIA

Selected f0 frequency

0.65036 Hz

A0 amplitude = 3.61387

Average f0  = 0.62253 ± 0.14457
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–



–

•

•

•

•

esistere diverse lunghezze d’onda. Di conseguenza, ad una determinata frequenza possono 

•

•

•

L’acquisizione dei dati può essere di tipo “attivo” o “passivo”. Nel primo caso si procede mediante 
l’energizzazione del suolo mediante sorgenti di vario tipo (masse battenti, sorgenti vibratorie ecc.). 
E’ possibile in tal modo ottenere la generazione di onde sismiche di vario tipo tra cui le onde di 

generate dall’attività antropica prossimale. In tal caso le effettive sorgenti del segnale sismico sono 
sconosciute (traffico veicolare, vibrazioni generate da attività industriali ecc); l’acquisizionedei dati 



–



–

del sito. La metodologia più diffusa è l’analisi spettrale in dominio f numero d’onda). I 

nell’ipotesi che nell’intervallo di frequenze analizzato le onde che si propagano con il maggiore 

al quale è associato un numero d’onda k e quindi una velocità delle onde di Rayleigh VR, 

π

paralleli, omogenei ed isotropi, nel quale l’eterogeneità è rappresentata dalla 



–



–



–

strato soffice su semispazio e che la presenza di questo strato sia la causa dell’amplificazione al 

Per l’applicazione e l’interpretazione di questa tecnica è fondamentale una buona conoscenza 
dell’ingegneria sismologica combinata con un background di informazioni relative alle 

di poter essere adoperata pressoché ovunque, purché siano garantite l’assenza di forti vibrazioni 

Le basi teoriche dell’HVSR (Horizontal to Vertical Spectral Ratio) in un sistema stratificato in cui i 

cui gli strati 1 e 2 si distinguono per le diverse densità (ρ1 e ρ2) e le diverse velocità delle onde 
sismiche (V1e V2). Un’onda che viaggia nel mezzo 1 viene parzialmente riflessa dall’orizzonte che 

raggiungendo le ampiezze massime (condizione di risonanza) quando la lunghezza dell’onda 
incidente (λ) è 4 volte (o suoi multipli dispari) lo spessore h del primo strato. 

ρ1



–

un’importante normalizzazione del segnale per 

•

•

• l’ampiezza del segnale quando le registrazioni vengono effettuate in momenti con rumore 

l’interpretazione del segnale, è alla base della 

dell’onda di Rayleigh è molto prossima a quella delle onde S.

L’applicabilità pratica della semplice formula sopra riportata relativa alle onde S è stata già 
dimostrata in molti studi sia nell’ambito della prospezione geofisica sia nell’ambito ingegneristico. 

Per queste misure è sconsigliato l’impiego di accelerometri, non sufficientemente sensibili a 

Per l’installazione lo strumento di misura dovrà essere orientato secondo le direzioni geografiche 
(E e W) e dovrà essere dotato di bolla sferica per il posizionamento mentre l’accoppiamento con la 



–

L’elaborazione dei dati raccolti impiega un software (Geopsy e Geoexplorer) in grado di consentire 

Le risultanze dell’elaborazione sono presentate mediante graficazione dei rapporti spettrali H/V 
–

l’analisi dei criteri in particolare con verifica rispetto alla frequenza del sensore ed alla 



–

l’interpretazione di f0 e dello spettro H/V nei termini di caratteristiche del sito. 

Per gli scopi e finalità dell’indagine le misure HVSR offrono la possibilità di determinare: 

valutazione dell’omogeneità del sito rispetto alle 

relativamente alle frequenze dei materiali. L’analisi di queste permette di definire il 

L’assunzione di base è che, per un modello di sottosuolo monodimensionale 

Wohlenberg (1999). Poiché l’andamento del log in Vs in terreni sedimentari è 
principalmente regolato dall’incremento del modulo di rigidezza al crescere della 

porzione più superficiale del terreno, è possibile estrapolare l’andamento delle Vs a 
profondità più elevate tramite l’impiego di relazioni empiriche. 



–

modello teorico più prossimo alle curve sperimentali.  Per l’inversione delle curve si 



–
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