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COROGRAFIA E PLANIMETRIA:

Sperimentatore Direttore

IL PRESENTE CERTIFICATO SI COMPONE DI: 3 Pagine

PROFONDITA' DELLA FALDA

ANNOTAZIONI:

Attrezzi: Carotiere semplice diam. 101 mm, rivestimenti diam. 127 mm

QUOTA INIZIO p.c.

PROFONDITA' DEL SONDAGGIO 40,0 m

Metodo perforazione: Carotaggio Continuo; PRO E01; PRO E02; PRO E03; PRO E06; PRO E08; PRO E12

COMMITTENTE: Unione Comuni Reno Galliera

LOCALITA': San Pietro in Casale (BO)

CANTIERE: Via Rossini

Sondaggio N°: S1 San Pietro in Casale 

ASTM D 2488-90; AGI 1977

Attrezzatura: Hydra Joy 4 

CERTIFICATO DI PROVA

CERTIFICATO N° 44/17 data 10/04/2017 N° Verbale Accettazione 63/16 data 20/12/2016

SRL

S1

S1

via A. Ascari 6  - 44019 Gualdo di Voghiera  (FE)
tel. 0532 773136-815683 Fax 0532 776455

E mail info@songeo.it - ww.songeo.it

Decreto di concessione n 56718 del 17.09.2007, per il rilascio dei certificati relativi
alle prove geotecniche in sito (settore c), ai sensi del D.P.R. 06.06.2001 n 380 e della 

Circolare n 349/STC del 16.12.1999

S1 San Pietro in Casale

Mod_01 Stratigrafia (Rev 01 del 01/2017)
Nome file: copertina San Pietro in Casale.xlsx

Nome foglio: Copertina S1 San Pietro in Casa

Sistema di Gestione per la Qualità

SONGEO Srl
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SONDAGGIO N.

DAL 22/03/17 AL 23/03/17 1 San Pietro in Casale

NOTE CAMPIONI PROF. PROF.

SPT DATA MT. dal P.C. FORO RIVEST.

CAMPIONI RIMANEGGIATI

CAMPIONI

mt.
QUOTA 
da P.C.

SIMBO 
LOGIA T

IP
O

N
U

M
.

PROF.

SPERIMENTATORE DIRETTORE

31 marzo 2017

elaborazione Dr. Andrea Fini
0

responsabile cantiere Dott. Geol. Sacchetti Renato

fine lavoriresponsabili revisione inizio lavori 1 marzo 2017

verifica Dr. Renato Sacchetti direzione lavori Dott. Geol. Sangiorgi Samuel

Procedure di riferimento ASTM D 2488-90; AGI 1977

Certificato n° 44/17 data 10/04/17 N° VERBALE ACCETTAZIONE
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DESCRIZIONE STRATIGRAFICA

DATA 20/12/201663/16

LIVELLO ACQUA ASSISTENTI

SONDA IDRAULICA

p.c. Hydra Joy 4

A. Fini, L. Malservigi, M.Rolfini

40,00 m 39,00 m
OPERATORI

CAMPIONI INDISTURBATI R. Sacchetti

Rivestimenti diam. 127 mm.

COMMITTENTE Unione Comuni Reno Galliera
PIEZOMETRO

DATA ESECUZIONE METODO PERFOR.

ASSENTE
LOCALITA' San Pietro in Casale (BO)

Carotaggio continuo Pagina  2/3
QUOTA ATTREZZI:                                       

Carotiere semplice diam. 101 mm.

Terreno vegetale argilloso-limoso di colore bruno con frammenti 
centimetrici di laterizi 

0,35

Via A. Ascari 6 - 44019 Gualdo di Voghiera (FE)
tel. 0532 773136 - 0532 815683  fax 0532 776455

E mail info@songeo.it  Sito www.songeo.it
Laboratorio autorizzato con decreto N° 56718 del 17/09/07 per indagini 
geognostiche, prelievo di campioni e prove in sito ai sensi dell’art. 59 

del DPR 380/2001 e Circ. Min. 7619/STC
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C1 5,6
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1
1,50

Limo argilloso sino a con argilla di colore marrone/nocciola; presenti 
laminazioni millimetriche limoso-sabbiose tra 1,20 m e 1,50 m

2,80

Sabbia media e fine talora debolmente limosa di colore grigio

4,00

Argilla limosa di colore grigio con frequenti ossidazioni ocra e frustoli 
carboniosi millimetrici. Talora presenti laminazioni millimetriche limose

0,8
1,7
2,0

0,4
0,8
0,8

Alternanze centimetriche e decimetriche di limo argilloso e limo 
sabbioso di colore nocciola, con patine da ossidazione 
ocra/ferrugginose

0,6

0,4

1,0

0,5

0,1

0,2

0,2

0,1

7,10

9,10

Limo sabbioso a tratti con sabbia (medio/fine) con intercalazioni 
centimetriche argilloso-limose, di colore grigio

0,5
1,0
1,0

0,1
0,2
0,1

10,90

Sabbia media e fine limosa a tratti con limo di colore grigio

C2 8,3
8,6

16,00

Argilla plastica di colore grigio/azzurro con patine organiche nerastre

SH2
15,5
16,0

0,5

1,0

0,9

0,2

1,5

1,6

0,2

0,4

0,4

0,6

0,8

0,8

17,90

Argilla plastica di colore grigio/azzurro con rare concrezioni calcaree 
millimetriche. Tra 17,0 m e 18,0 m il colore varia in grigio/nerastro

1,6
1,0
3,4
2,2
2,8
2,5

0,7
0,6
1,6
1,0
1,2
1,2

Argilla limosa di colore grigio/azzurro con frequenti patine da 
ossidazione ocra. A tratti presenti laminazioni millimetriche di limo e 
limo debolmente sabbioso
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SONDAGGIO N.

DAL 22/03/17 AL 23/03/17 1 San Pietro in Casale

NOTE CAMPIONI PROF. PROF.

SPT DATA MT. dal P.C. FORO RIVEST.

CAMPIONI RIMANEGGIATI

CAMPIONI

mt.
QUOTA 
da P.C.

SIMBO 
LOGIA T

IP
O

N
U

M
.

PROF.

Pagina  3/3

Unione Comuni Reno Galliera
PIEZOMETRO ASSENTE

LOCALITA' San Pietro in Casale (BO)

DATA ESECUZIONE METODO PERFOR.

Carotaggio continuo

QUOTA ATTREZZI:                                       

Carotiere semplice diam. 101 mm.

LIVELLO ACQUA ASSISTENTI

SONDA IDRAULICA

p.c. Hydra Joy 4
Rivestimenti diam. 127 mm.

COMMITTENTE

A. Fini, L. Malservigi, M.Rolfini

40,00 m 39,00 m
OPERATORI

CAMPIONI INDISTURBATI R. Sacchetti
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DESCRIZIONE STRATIGRAFICA

DATA 20/12/201663/16

Procedure di riferimento ASTM D 2488-90; AGI 1977
responsabili revisione inizio lavori 1 marzo 2017 fine lavori

Certificato n° 44/17 data 10/04/17 N° VERBALE ACCETTAZIONE

SPERIMENTATORE DIRETTORE

31 marzo 2017

elaborazione Dr. Andrea Fini
0

responsabile cantiere Dott. Geol. Sacchetti Renato

verifica Dr. Renato Sacchetti direzione lavori Dott. Geol. Sangiorgi Samuel

Argilla di colore grigio/nerastro plastica con patine organiche nerastre 
e concrezioni calcaree millimetriche

21,70

Via A. Ascari 6 - 44019 Gualdo di Voghiera (FE)
tel. 0532 773136 - 0532 815683  fax 0532 776455

E mail info@songeo.it  Sito www.songeo.it
Laboratorio autorizzato con decreto N° 56718 del 17/09/07 per indagini 
geognostiche, prelievo di campioni e prove in sito ai sensi dell’art. 59 

del DPR 380/2001 e Circ. Min. 7619/STC
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30,3

SH4 36,5
37,0

22

24

21

23

26

28

30

32

34

36

38

25

27

29

31

33

35

37

40

39

28,00

29,80

Argilla plastica di colore variabile da grigio a grigio scuro. Da 28,70 m 
presenti frequenti concrezioni calcaree da millimetriche sino a sub-
centimetriche ed inclusi millimetrici di colore ocra 
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1,0
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1,1

Argilla a tratti argilla limosa con concrezioni calcaree millimetriche di 
colore grigio/marrone, loclamente intercalata da laminazioni 
millimetriche limose e limose debolmente sabbiose

34,30
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0,4

35,60

Sabbia media e fine da debolmente limosa sino a limosa; localmente 
presenti intercalazioni centimetriche limoso-argillose

37,00

Argilla di colore grigio plastica con intercalazioni centimetriche limoso-
argillose al tetto dello strato
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Argilla plastica di colore grigio. Talora presenti laminazioni 
millimetriche limose
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Samuel Sangiorgi
037055P147SM192











rev.

0

Normativa di riferimento: ASTM D4015/95

N° certificato di prova:

N° verbale di accettazione: 008/2017

Dati generali dei provini

Φ H γw w e σ'a σ'r K B.P. B D H γw w e S tipo di provino INDISTURBATO

mm mm kN/m
3 % - kPa kPa - kPa - mm mm kN/m

3 % - % metodo di preparazione FUSTELLAZIONE

50,00 100,60 19,10 23,9 0,727 40 40 1,0 300,0 0,95 50,0 100,5 19,18 24,2 0,724 91 superfice di appoggio PIETRA POROSA

eccitazione TORSIONALE

peso specifico (-) 2,713

Legenda:

Φ = diametro del provino

H = altezza del provino

γw = peso di volume umido

w = contenuto d'acqua

e = indice dei vuoti

σ' =tensioni efficaci

K = σr / σa

B.P. = back pressure

B = coefficiente di Skempton

G = Modulo di taglio

γSA = def.di taglio in singola ampiezza

D = Rapporto di smorzamento di taglio

Subscritto 'a' = assiale

Subscritto 'r' = radiale

S = grado di saturazione

Foglio di

1 3

Via Pastrengo, 9 - 24068 Seriate (Bg) - 

tel. 035 303120 - fax 035 290388 - 

Email: ismgeo@ismgeo.it

PROVA DI COLONNA RISONANTE                     

Foglio 1

Concessione Ministeriale Decreto n° 55126 del 12 luglio 2006 - Settori A, B e C

SAN PIETRO IN CASALE13/03/2018 Angeloni Saccenti

data emiss. sperimentatore direttore

01/03/2018

N
o

te
:

Data prova:

Dati iniziali Informazioni generaliDati a fine consolidazione

Provino:

Sondaggio: S1

Prova: RC

4.35 - 4.45Profondità prova [m]:

Campione: SH1

Unione Comuni Reno GallieraCommittente:

Cantiere:

Tipologia Titolo Identificativo

1

0

5

10

15

20

25

30

35

40

45

0,00001 0,0001 0,001 0,01 0,1 1

G
  

(M
P

a
)

γSA (%)

0

2

4

6

8

10

12

14

16

18

20

0,00001 0,0001 0,001 0,01 0,1 1

D
  

(%
)

γSA (%)

Samuel Sangiorgi
037055P147CR193



rev.

0

Normativa di riferimento: ASTM D4015/95

N° certificato di prova:

N° verbale di accettazione: 008/2017

Dati generali dei provini

Φ H γw w e σ'a σ'r K B.P. B D H γw w e S tipo di provino INDISTURBATO

mm mm kN/m
3 % - kPa kPa - kPa - mm mm kN/m

3 % - % metodo di preparazione FUSTELLAZIONE

50,00 100,60 19,10 23,9 0,727 40 40 1,0 300,0 0,95 50,0 100,5 19,18 24,2 0,7 91 superfice di appoggio PIETRA POROSA

eccitazione TORSIONALE

peso specifico 2,713

Legenda:

Φ = diametro del provino

H = altezza del provino

γw = peso di volume umido

w = contenuto d'acqua

e = indice dei vuoti

σ' =tensioni efficaci

K = σr / σa

B.P. = back pressure

B = coefficiente di Skempton

G = Modulo di taglio

γSA = def.di taglio in singola ampiezza

D = Rapporto di smorzamento di taglio

Subscritto 'a' = assiale

Subscritto 'r' = radiale

S = grado di saturazione

Foglio di

2 3

Unione Comuni Reno GallieraCommittente:

Cantiere:

Tipologia Titolo Identificativo

1Provino:

Sondaggio: S1

Prova: RC

4.35 - 4.45Profondità prova [m]:

Campione: SH1

01/03/2018

N
o

te
:

Data prova:

Dati iniziali Informazioni generaliDati a fine consolidazione

Via Pastrengo, 9 - 24068 Seriate (Bg) - 

tel. 035 303120 - fax 035 290388 - 

Email: ismgeo@ismgeo.it

PROVA DI COLONNA RISONANTE                     

Foglio 2

Concessione Ministeriale Decreto n° 55126 del 12 luglio 2006 - Settori A, B e C

SAN PIETRO IN CASALE13/03/2018 Angeloni Saccenti

data emiss. sperimentatore direttore
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rev.

0

Normativa di riferimento: ASTM D4015/95

N° certificato di prova:

N° verbale di accettazione: 008/2017

Dati generali dei provini

Φ H γw w e σ'a σ'r K B.P. B D H γw w e tipo di provino INDISTURBATO

mm mm kN/m
3 % - kPa kPa - kPa - mm mm kN/m

3 % - metodo di preparazione FUSTELLAZIONE

50,00 100,60 19,10 23,9 0,727 40 40 1,0 300,0 0,95 50,0 100,5 19,18 24,2 0,724 superfice di appoggio PIETRA POROSA

eccitazione TORSIONALE

Legenda:

Φ = diametro del provino

H = altezza del provino

γw = peso di volume umido

w = contenuto d'acqua

e = indice dei vuoti

σ' =tensioni efficaci

K = σr / σa

B.P. = back pressure

B = coefficiente di Skempton

G = Modulo di taglio

γSA = def.di taglio in singola ampiezza

D = Rapporto di smorzamento di taglio

Subscritto 'a' = assiale

Subscritto 'r' = radiale

Foglio di

3 3

Tipologia Titolo Identificativo

sperimentatore direttore Unione Comuni Reno GallieraCommittente:

N
o

te
:

Via Pastrengo, 9 - 24068 Seriate (Bg) - 

tel. 035 303120 - fax 035 290388 - Email: 

ismgeo@ismgeo.it

PROVA DI COLONNA RISONANTE               

Foglio 3

Concessione Ministeriale Decreto n° 55126 del 12 luglio 2006 - Settori A, B e C

data emiss.

SH1

13/03/2018 Angeloni Saccenti Cantiere: SAN PIETRO IN CASALE

Data prova:

Dati iniziali Informazioni generaliDati di prova

G G/GMAX

Valori numerici

U

(MPa) (-)

01/03/2018

1Provino:

Sondaggio: S1

Prova: RC

4.35 - 4.45Profondità prova [m]:

Campione:

(%) (%)

41,06 1,000 0,00017

γ D

41,05 1,000 0,00034 2,31

2,52

2,510,00088

0,0005640,03 0,975

2,66

2,88

3,11

3,59

4,570,00582

0,00397

0,00252

0,00176

0,00127

39,37 0,959

0,790

38,22

37,89

36,52

34,82

32,43

0,931

0,923

0,889

0,848

28,74

23,51

20,93

16,89

0,572

0,700

10,85

5,86 0,143

0,264

0,411

0,510

0,01002 5,60

7,20

8,530,02531

0,01714

10,77

12,96

15,510,19649

0,08489

0,03954

(kPa)

300,0

300,0

300,0

300,0

300,0

300,0

300,0

300,0

300,0

300,4

301,3

302,3

304,3

310,2

317,1



Samuel Sangiorgi
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Procedura di riferimento: ASTM D 5778 (2000) Committente:
Certificato di prova n°: Cantiere:

rev. data emiss. Sperimentatore Direttore Prova:
0 16/03/2017 Ranzini Saccenti Data prova:

Coordinate: X = Y = Z =

Quote (m): inizio prova = piano campagna fine prova = 29.55 (29.51)

037055P148CPTU162 Foglio di

1 1

Unione Comuni Reno Galliera

SCPTU1

Note:

San Pietro in Casale

14/02/2017

Prova eseguita con piezocono n. 510

Via Pastrengo, 9 - 24068 Seriate (BG)                              
tel: 035 303120                                                                
Email: ismgeo@ismgeo.it PROVA CPTU

Concessione Ministeriale Decreto n° 55126 del 12 luglio 2006 - Settori A-B-C
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rev. data emiss. eseguito da elaborato da Committente:
0 16/03/2017 Ranzini Saccenti Cantiere:

Procedura di riferimento: PT 162 Prova: DH1

037055P148SCPT163 Data prova:

Foglio di

1 2

PROVA DOWN HOLE 

14/02/2017

Unione Comuni Reno Galliera
San Pietro in Casale

Concessione Ministeriale Decreto n° 55126 del12 luglio 2006 - Settori A-B-C

0

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

0 50 100 150 200 250 300 350 400

P
ro

fo
nd

ità
 (

m
)

Velocità onde di taglio V SVH (m/s)



Procedura di riferimento: ASTM D 5778 (2000) Committente:
Certificato di prova n°: Cantiere:

rev. data emiss. Sperimentatore Direttore Prova:
0 16/03/2017 Ranzini Saccenti Data prova:

Coordinate: X = Y = Z =

Quote (m): inizio prova = piano campagna fine prova = 24.50 (24.44)

037055P149CPTU164 Foglio di

1 1

Unione Comuni Reno Galliera

SCPTU2

Note:

San Pietro in Casale

15/02/2017

Prova eseguita con piezocono n. 510

Via Pastrengo, 9 - 24068 Seriate (BG)                              
tel: 035 303120                                                                
Email: ismgeo@ismgeo.it PROVA CPTU

Concessione Ministeriale Decreto n° 55126 del 12 luglio 2006 - Settori A-B-C
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rev. data emiss. eseguito da elaborato da Committente:
0 16/03/2017 Ranzini Saccenti Cantiere:

Procedura di riferimento: PT 162 Prova: DH2

037055P149SCPT165 Data prova:

Foglio di

1 2

PROVA DOWN HOLE 

15/02/2017

Unione Comuni Reno Galliera
San Pietro in Casale

Concessione Ministeriale Decreto n° 55126 del12 luglio 2006 - Settori A-B-C

0

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

0 50 100 150 200 250 300

P
ro

fo
nd

ità
 (

m
)

Velocità onde di taglio V SVH (m/s)



Procedura di riferimento: ASTM D 5778 (2000) Committente:
Certificato di prova n°: Cantiere:

rev. data emiss. Sperimentatore Direttore Prova:
0 Ranzini Saccenti Data prova:

Coordinate: X = Y = Z =

Quote (m): inizio prova = piano campagna fine prova = 25.93 (25.88)

Foglio di

1 1

Via Pastrengo, 9 - 24068 Seriate (BG)                             
telefono: 035 303120 - fax: 035 290388                                  
Email: ismgeo@ismgeo.it PROVA CPTU 

Concessione Ministeriale Decreto n° 55126 del 12 luglio 2006 - Settori A-B-C

Unione Comuni Reno Galliera

SCPTU 3

Note:

San Pietro in Casale

21 marzo 2017

Prova eseguita con piezocono n° BET
Eseguito preforo superficiale mediante puntazza da m 0.00 a m 0.98
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rev. data emiss. eseguito da elaborato da Committente:

0 Ranzini Saccenti Cantiere:

Procedura di riferimento: PT 162 Prova:

037055P150SCPT189 Data prova:

Foglio di

1 2

DH3

21 marzo 2017

PROVA DOWN HOLE 

Unione Comuni Reno Galliera

Concessione Ministeriale Decreto n° 55126 del12 luglio 2006 - Settori A-B-C

San Pietro in Casale
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Procedura di riferimento: ASTM D 5778 (2000) Committente:
Certificato di prova n°: Cantiere:

rev. data emiss. Sperimentatore Direttore Prova:
0 Ranzini Saccenti Data prova:

Coordinate: X = Y = Z =

Quote (m): inizio prova = piano campagna fine prova = 25.�8 (25.��)

Foglio di

1 1

12 aprile 2017

Prova eseguita con piezocono n° BET
Eseguito preforo superficiale mediante puntazza da m 0.00 a m �.50

Via Pastrengo, 9 - 24068 Seriate (BG)                             
telefono: 035 303120 - fax: 035 290388                                  
Email: ismgeo@ismgeo.it PROVA CPTU 

Concessione Ministeriale Decreto n° 55126 del 12 luglio 2006 - Settori A-B-C

Unione Comuni Reno Galliera

SCPTU �

Note:

San Pietro in Casale
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rev. data emiss. eseguito da elaborato da Committente:

0 Ranzini Saccenti Cantiere:

Procedura di riferimento: PT 162 Prova:

037055P151SCPT190 Data prova:

Foglio di

1 2

DH4

12 aprile 2017

PROVA DOWN HOLE 

Unione Comuni Reno Galliera

Concessione Ministeriale Decreto n° 55126 del12 luglio 2006 - Settori A-B-C

San Pietro in Casale
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TROMINO® Grilla 
  www.tromino.it  

SAN PIETRO IN CASALE_MS, MS 2017 TR1 CANTONE     037055P152HVSR169       
 
Strumento:  TRZ-0108/01-10   
Inizio registrazione: 13/09/17 08:35:24 Fine registrazione:    13/09/17 08:55:25 
Nomi canali:       NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Durata registrazione:  0h20'00''.  Analizzato 72% tracciato (selezione manuale) 
Freq. campionamento:   128 Hz 
Lunghezza finestre:  20 s 
Tipo di lisciamento: Triangular window 
Lisciamento:  10% 
 

RAPPORTO SPETTRALE ORIZZONTALE SU VERTICALE 

 
 

SERIE TEMPORALE H/V 
 

 
 

 
DIREZIONALITA' H/V 

 

 
 

 
SPETTRI DELLE SINGOLE COMPONENTI 

 



TROMINO® Grilla 
  www.tromino.it  

[Secondo le linee guida SESAME, 2005. Si raccomanda di leggere attentamente il manuale di Grilla 
prima di interpretare la tabella seguente]. 
  
 

 
Picco H/V a 1.03 ± 0.52 Hz (nell'intervallo 0.1 - 20.0 Hz). 

 

 

 
Criteri per una curva H/V affidabile 

[Tutti 3 dovrebbero risultare soddisfatti] 

 
f0 > 10 / Lw 1.03 > 0.50 OK  

nc(f0) > 200 886.9 > 200 OK  

A(f) < 2 per 0.5f0 < f < 2f0 se f0 > 0.5Hz 

A(f) < 3 per 0.5f0 < f < 2f0 se  f0 < 0.5Hz 

Superato  0 volte su  50 OK  

 
Criteri per un picco H/V chiaro 

[Almeno 5 su 6 dovrebbero essere soddisfatti] 

 
Esiste f - in  [f0/4, f0] | AH/V(f -) < A0 / 2   NO 

Esiste f + in  [f0, 4f0] | AH/V(f +) < A0 / 2   NO 

A0 > 2  1.83 > 2  NO 

fpicco[AH/V(f) ± A(f)] = f0 ± 5% |0.24799| < 0.05  NO 

f < (f0) 0.25574 < 0.10313  NO 

A(f0) < (f0) 0.3115 < 1.78 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 

(f0)

lunghezza della finestra 
numero di finestre usate nell’analisi 
numero di cicli significativi 
frequenza attuale 
frequenza del picco H/V 
deviazione standard della frequenza del picco H/V 

valore di soglia per la condizione di stabilità f < (f0) 
ampiezza della curva H/V alla frequenza f0 

ampiezza della curva H/V alla frequenza f 
frequenza tra f0/4 e f0 alla quale AH/V(f -) < A0/2 
frequenza tra f0 e 4f0 alla quale AH/V(f +) < A0/2 

deviazione standard di AH/V(f), A(f) è il fattore per il quale la curva AH/V(f) media deve 
essere moltiplicata o divisa 
deviazione standard della funzione log AH/V(f) 

valore di soglia per la condizione di stabilità A(f) < (f0) 

 
Valori di soglia per f e A(f0) 

Intervallo di freq. [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) per A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) per logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 





TROMINO® Grilla 
  www.tromino.it  

SAN PIETRO IN CASALE_MS, MS 2017 TR2 MASSUMATICO   037055P153HVSR171     
 
Strumento:  TRZ-0108/01-10   
Inizio registrazione: 13/09/17 10:26:09 Fine registrazione:    13/09/17 10:46:10 
Nomi canali:       NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Durata registrazione:  0h20'00''.  Analizzato 70% tracciato (selezione manuale) 
Freq. campionamento:   128 Hz 
Lunghezza finestre:  20 s 
Tipo di lisciamento: Triangular window 
Lisciamento:  10% 
 

RAPPORTO SPETTRALE ORIZZONTALE SU VERTICALE 

 
 

SERIE TEMPORALE H/V 
 

 
 

 
DIREZIONALITA' H/V 

 

 
 

 
SPETTRI DELLE SINGOLE COMPONENTI 

 



TROMINO® Grilla 
  www.tromino.it  

[Secondo le linee guida SESAME, 2005. Si raccomanda di leggere attentamente il manuale di Grilla 
prima di interpretare la tabella seguente]. 
  
 

 
Picco H/V a 3.72 ± 0.53 Hz (nell'intervallo 0.1 - 20.0 Hz). 

 

 

 
Criteri per una curva H/V affidabile 

[Tutti 3 dovrebbero risultare soddisfatti] 

 
f0 > 10 / Lw 3.72 > 0.50 OK  

nc(f0) > 200 3123.8 > 200 OK  

A(f) < 2 per 0.5f0 < f < 2f0 se f0 > 0.5Hz 

A(f) < 3 per 0.5f0 < f < 2f0 se  f0 < 0.5Hz 

Superato  0 volte su  180 OK  

 
Criteri per un picco H/V chiaro 

[Almeno 5 su 6 dovrebbero essere soddisfatti] 

 
Esiste f - in  [f0/4, f0] | AH/V(f -) < A0 / 2   NO 

Esiste f + in  [f0, 4f0] | AH/V(f +) < A0 / 2   NO 

A0 > 2  1.72 > 2  NO 

fpicco[AH/V(f) ± A(f)] = f0 ± 5% |0.07018| < 0.05  NO 

f < (f0) 0.26097 < 0.18594  NO 

A(f0) < (f0) 0.2446 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 

(f0)

lunghezza della finestra 
numero di finestre usate nell’analisi 
numero di cicli significativi 
frequenza attuale 
frequenza del picco H/V 
deviazione standard della frequenza del picco H/V 

valore di soglia per la condizione di stabilità f < (f0) 
ampiezza della curva H/V alla frequenza f0 

ampiezza della curva H/V alla frequenza f 
frequenza tra f0/4 e f0 alla quale AH/V(f -) < A0/2 
frequenza tra f0 e 4f0 alla quale AH/V(f +) < A0/2 

deviazione standard di AH/V(f), A(f) è il fattore per il quale la curva AH/V(f) media deve 
essere moltiplicata o divisa 
deviazione standard della funzione log AH/V(f) 

valore di soglia per la condizione di stabilità A(f) < (f0) 

 
Valori di soglia per f e A(f0) 

Intervallo di freq. [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) per A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) per logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



Studio Samuel Sangiorgi

via Valsellustra 32, 40060 - Dozza (BO)

info@studiosamuelsangiorgi.eu

Tel. 0542-640279

Date: 19/10/2017

CPT: CPTU3

Cone resistance

Tip resistance (MPa)

20151050

D
e
p
th

 (
m

)

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0
Cone resistance Sleeve friction

Friction (kPa)
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Sleeve friction Pore pressure u

Pressure (kPa)
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SBTn Index Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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Norm. Soil Behaviour Type

Sand & silty  sand

Silty  sand & sandy  silt
Silty  sand & sandy  silt
Clay

Clay  & silty  clay
Clay

Clay

Clay

Clay

Clay  & silty  clay

Clay
Clay

Clay

Clay  & silty  clay

Silty  sand & sandy  silt
Sand & silty  sand
Silty  sand & sandy  silt

Sand & silty  sand

Silty  sand & sandy  silt

Clay

Organic soil

Clay

Clay  & silty  clay
Silty  sand & sandy  silt

Sand & silty  sand

Silty  sand & sandy  silt
Sand & silty  sand

Project: Microzonazione Sismica San Pietro in Casale
Location: San Benedetto ­ San Pietro in Casale (BO)



TROMINO® Grilla 
  www.tromino.it  

SAN PIETRO IN CASALE_MS, MS 2017 TR3 SAN BENEDETTO     037055P154HVSR173 
 
Instrument: TRZ-0108/01-10   
Start recording: 19/10/17 10:34:11 End recording:   19/10/17 10:54:12 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 80% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 
 

 
 

 
DIRECTIONAL H/V 

 

 
 

 
SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.it  

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 

Depth at the bottom of 
the layer [m] 

Thickness [m] Vs [m/s] 

3.00 3.00 130 
7.00 4.00 175 

17.00 10.00 190 
32.00 15.00 225 
47.00 15.00 380 
72.00 25.00 320 
107.00 35.00 410 

inf. inf. 510 
 

Vs(0.0-30.0)=192m/s 

 



TROMINO® Grilla 
  www.tromino.it  

[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 0.91 ± 0.02 Hz (in the range 0.1 - 20.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.91 > 0.50 OK  

nc(f0) > 200 870.0 > 200 OK  

A(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

A(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  44 times OK  

 
Criteria for a clear H/V peak 
[At least 5 out of 6 should be fulfilled] 

 
Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2 0.344 Hz OK  

Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 2.156 Hz OK  

A0 > 2  2.05 > 2 OK  

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.01174| < 0.05 OK  

f < (f0) 0.01064 < 0.13594 OK  

A(f0) < (f0) 0.3718 < 2.0 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 

(f0)

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 

standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



Studio Samuel Sangiorgi

via Valsellustra 32, 40060 - Dozza (BO)

info@studiosamuelsangiorgi.eu

Tel. 0542-640279

Date: 20/10/2017

CPT: CPTU4

Cone resistance

Tip resistance (MPa)

20151050

D
e
p
th

 (
m

)

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0
Cone resistance Sleeve friction

Friction (kPa)
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Sleeve friction Pore pressure u
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Pore pressure u SBTn Index
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SBTn Index Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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Norm. Soil Behaviour Type

Very  dense/stif f  soil

Sand & silty  sand
Clay  & silty  clay

Silty  sand & sandy  silt
Silty  sand & sandy  silt
Clay  & silty  clay

Clay

Clay  & silty  clay

Clay
Clay
Clay  & silty  clay

Sand & silty  sand

Clay

Clay

Clay  & silty  clay

Clay

Clay  & silty  clay

Clay

Project: Microzonazione Sismica San Pietro in Casale
Location: Rubizzano ­ San Pietro in Casale (BO)



TROMINO® Grilla 
  www.tromino.it  

SAN PIETRO IN CASALE_MS, MS 2017 TR4 RUBIZZANO   037055P155HVSR175       
 
Instrument: TRZ-0108/01-10   
Start recording: 19/10/17 14:42:29 End recording:   19/10/17 15:02:30 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 95% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 
 

 
 

 
DIRECTIONAL H/V 

 

 
 

 
SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.it  

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 

Depth at the bottom of 
the layer [m] 

Thickness [m] Vs [m/s] 

3.00 3.00 150 
7.00 4.00 185 

17.00 10.00 200 
32.00 15.00 230 
47.00 15.00 360 
67.00 20.00 320 
102.00 35.00 390 

inf. inf. 490 
 

Vs(0.0-30.0)=203m/s 

 



TROMINO® Grilla 
  www.tromino.it  

[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 1.03 ± 0.05 Hz (in the range 0.1 - 20.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 1.03 > 0.50 OK  

nc(f0) > 200 1175.6 > 200 OK  

A(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

A(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  50 times OK  

 
Criteria for a clear H/V peak 
[At least 5 out of 6 should be fulfilled] 

 
Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2   NO 

Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 2.531 Hz OK  

A0 > 2  1.69 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.02487| < 0.05 OK  

f < (f0) 0.02565 < 0.10313 OK  

A(f0) < (f0) 0.3659 < 1.78 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 

(f0)

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 

standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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SBTn Index Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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Norm. Soil Behaviour Type

Very  dense/stif f  soil
Clay

Clay

Clay

Clay

Clay

Clay
Silty  sand & sandy  silt
Silty  sand & sandy  silt
Clay

Clay
Clay  & silty  clay
Clay

Clay

Clay  & silty  clay
Clay

Clay
Clay

Clay

Clay  & silty  clay

Clay

Clay  & silty  clay

Sand & silty  sand

Clay

Clay  & silty  clay

Project: Microzonazione Sismica San Pietro in Casale
Location: Piombino ­ San Pietro in Casale (BO)



TROMINO® Grilla 
  www.tromino.it  

SAN PIETRO IN CASALE_MS, MS 2017 TR5 PIOMBINO    037055P156HVSR177       
 
Instrument: TRZ-0108/01-10   
Start recording: 20/11/17 10:22:50 End recording:   20/11/17 10:42:51 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 52% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 
 

 
 

 
DIRECTIONAL H/V 

 

 
 

 
SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.it  

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 

Depth at the bottom of 
the layer [m] 

Thickness [m] Vs [m/s] 

3.00 3.00 150 
9.00 6.00 180 

19.00 10.00 200 
34.00 15.00 240 
49.00 15.00 350 
69.00 20.00 320 
104.00 35.00 380 

inf. inf. 460 
 

Vs(0.0-30.0)=201m/s 

 



TROMINO® Grilla 
  www.tromino.it  

[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 0.25 ± 0.25 Hz (in the range 0.1 - 20.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.25 > 0.50  NO 

nc(f0) > 200 155.0 > 200  NO 

A(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

A(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  13 times OK  

 
Criteria for a clear H/V peak 
[At least 5 out of 6 should be fulfilled] 

 
Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2 0.094 Hz OK  

Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2   NO 

A0 > 2  1.70 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.47707| < 0.05  NO 

f < (f0) 0.11927 < 0.05  NO 

A(f0) < (f0) 0.3466 < 2.5 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 

(f0)

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 

standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.it  

SAN PIETRO IN CASALE_MS, MS 2017 TR6      037055P157HVSR178              
 
Instrument: TRZ-0108/01-10   
Start recording: 16/12/17 09:59:47 End recording:   16/12/17 10:19:48 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 67% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 
 

 
 

 
DIRECTIONAL H/V 

 

 
 

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
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EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 

Depth at the bottom of 
the layer [m] 

Thickness [m] Vs [m/s] 

6.00 6.00 140 
13.00 7.00 200 
21.00 8.00 220 
31.00 10.00 250 
51.00 20.00 280 
81.00 30.00 320 
151.00 70.00 400 

inf. inf. 515 
 

Vs(0.0-30.0)=200m/s 

 



TROMINO® Grilla 
  www.tromino.it  

[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 0.69 ± 0.09 Hz (in the range 0.1 - 20.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.69 > 0.50 OK  

nc(f0) > 200 550.0 > 200 OK  

A(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

A(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  34 times OK  

 
Criteria for a clear H/V peak 
[At least 5 out of 6 should be fulfilled] 

 
Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2   NO 

Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 1.594 Hz OK  

A0 > 2  1.73 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.0636| < 0.05  NO 

f < (f0) 0.04372 < 0.10313 OK  

A(f0) < (f0) 0.3273 < 2.0 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 

(f0)

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 

standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.it  

SAN PIETRO IN CASALE_MS, MS 2017 TR7     037055P158HVSR179               
 
Instrument: TRZ-0108/01-10   
Start recording: 16/12/17 10:27:46 End recording:   16/12/17 10:47:47 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 60% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 
 

 
 

 
DIRECTIONAL H/V 

 

 
 

SINGLE COMPONENT SPECTRA 
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EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 

Depth at the bottom of 
the layer [m] 

Thickness [m] Vs [m/s] 

3.50 3.50 110 
7.50 4.00 180 

14.50 7.00 210 
26.00 11.50 230 
36.00 10.00 270 
56.00 20.00 290 
86.00 30.00 320 
156.00 70.00 415 

inf. inf. 510 
 

Vs(0.0-30.0)=197m/s 

 



TROMINO® Grilla 
  www.tromino.it  

[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 0.72 ± 0.09 Hz (in the range 0.1 - 20.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.72 > 0.50 OK  

nc(f0) > 200 517.5 > 200 OK  

A(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

A(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  36 times OK  

 
Criteria for a clear H/V peak 
[At least 5 out of 6 should be fulfilled] 

 
Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2   NO 

Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 1.5 Hz OK  

A0 > 2  1.77 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.06314| < 0.05  NO 

f < (f0) 0.04538 < 0.10781 OK  

A(f0) < (f0) 0.3772 < 2.0 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 

(f0)

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 

standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.it  

SAN PIETRO IN CASALE_MS, MS 2017 TR8    037055P159HVSR180                
 
Instrument: TRZ-0108/01-10   
Start recording: 16/12/17 10:59:05 End recording:   16/12/17 11:19:06 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 73% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 
 

 
 

 
DIRECTIONAL H/V 

 

 
 

 
SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.it  

[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 0.72 ± 0.08 Hz (in the range 0.1 - 20.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.72 > 0.50 OK  

nc(f0) > 200 632.5 > 200 OK  

A(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

A(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  36 times OK  

 
Criteria for a clear H/V peak 
[At least 5 out of 6 should be fulfilled] 

 
Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2   NO 

Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2   NO 

A0 > 2  1.44 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.05455| < 0.05  NO 

f < (f0) 0.03921 < 0.10781 OK  

A(f0) < (f0) 0.2947 < 2.0 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 

(f0)

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 

standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.it  

SAN PIETRO IN CASALE_MS, MS 2017 TR9              037055P160HVSR181      
 
Instrument: TRZ-0108/01-10   
Start recording: 16/12/17 11:31:24 End recording:   16/12/17 11:51:25 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 83% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 
 

 
 

 
DIRECTIONAL H/V 

 

 
 

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.it  

[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 0.63 ± 0.03 Hz (in the range 0.1 - 20.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.63 > 0.50 OK  

nc(f0) > 200 625.0 > 200 OK  

A(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

A(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  31 times OK  

 
Criteria for a clear H/V peak 
[At least 5 out of 6 should be fulfilled] 

 
Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2   NO 

Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 1.844 Hz OK  

A0 > 2  1.93 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.02234| < 0.05 OK  

f < (f0) 0.01396 < 0.09375 OK  

A(f0) < (f0) 0.4167 < 2.0 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 

(f0)

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 

standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
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SAN PIETRO IN CASALE_MS, MS 2017 TR10    037055P161HVSR182               
 
Instrument: TRZ-0108/01-10   
Start recording: 16/12/17 12:02:44 End recording:   16/12/17 12:22:44 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 62% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 
 

 
 

 
DIRECTIONAL H/V 

 

 
 

 
SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.it  

[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 0.22 ± 0.01 Hz (in the range 0.1 - 20.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.22 > 0.50  NO 

nc(f0) > 200 161.9 > 200  NO 

A(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

A(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  12 times OK  

 
Criteria for a clear H/V peak 
[At least 5 out of 6 should be fulfilled] 

 
Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2 0.094 Hz OK  

Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2   NO 

A0 > 2  1.86 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.01638| < 0.05 OK  

f < (f0) 0.00358 < 0.04375 OK  

A(f0) < (f0) 0.3314 < 2.5 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 

(f0)

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 

standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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SAN PIETRO IN CASALE MS 2017   TR11        037055P162HVSR183                
 
Instrument: TRZ-0108/01-10   
Start recording: 19/12/17 12:11:05 End recording:   19/12/17 12:31:06 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 80% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  30 s 
Smoothing type: Konno & Omachi window 
b-value:  40 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 
 

 
 

 
DIRECTIONAL H/V 

 

 
 

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.it  

[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 1.06 ± 0.11 Hz (in the range 0.2 - 20.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 1.06 > 0.33 OK  

nc(f0) > 200 1020.0 > 200 OK  

A(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

A(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  52 times OK  

 
Criteria for a clear H/V peak 
[At least 5 out of 6 should be fulfilled] 

 
Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2   NO 

Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 2.188 Hz OK  

A0 > 2  1.64 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.05147| < 0.05  NO 

f < (f0) 0.05469 < 0.10625 OK  

A(f0) < (f0) 0.2998 < 1.78 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 

(f0)

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 

standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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SAN PIETRO IN CASALE_MS 2017  TR12          037055P163HVSR184              
 
Instrument: TRZ-0108/01-10   
Start recording: 19/12/17 11:00:43 End recording:   19/12/17 11:20:44 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 90% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 
 

 
 

 
DIRECTIONAL H/V 

 

 
 

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 0.91 ± 0.05 Hz (in the range 0.2 - 20.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.91 > 0.50 OK  

nc(f0) > 200 978.8 > 200 OK  

A(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

A(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  44 times OK  

 
Criteria for a clear H/V peak 
[At least 5 out of 6 should be fulfilled] 

 
Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2   NO 

Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3.563 Hz OK  

A0 > 2  1.58 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.02732| < 0.05 OK  

f < (f0) 0.02476 < 0.13594 OK  

A(f0) < (f0) 0.3182 < 2.0 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 

(f0)

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 

standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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SAN PIETRO IN CASALE_MS 2017  TR13       037055P164HVSR185                 
 
Instrument: TRZ-0108/01-10   
Start recording: 19/12/17 11:42:12 End recording:   19/12/17 12:02:13 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 88% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 
 

 
 

 
DIRECTIONAL H/V 

 

 
 

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 0.75 ± 0.04 Hz (in the range 0.2 - 20.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.75 > 0.50 OK  

nc(f0) > 200 795.0 > 200 OK  

A(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

A(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  37 times OK  

 
Criteria for a clear H/V peak 
[At least 5 out of 6 should be fulfilled] 

 
Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2   NO 

Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2   NO 

A0 > 2  1.71 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.02796| < 0.05 OK  

f < (f0) 0.02097 < 0.1125 OK  

A(f0) < (f0) 0.3874 < 2.0 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 

(f0)

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 

standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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SAN PIETRO IN CASALE_MS 2017  TR14        037055P165HVSR186                
 
Instrument: TRZ-0108/01-10   
Start recording: 19/12/17 12:43:44 End recording:   19/12/17 13:43:44 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      1h00'00''.  Analysis performed on the entire trace. 
Sampling rate:    128 Hz 
Window size:  60 s 
Smoothing type: Konno & Omachi window 
b-value:  40 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 
 

 
 

 
DIRECTIONAL H/V 

 

 
 

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 0.78 ± 0.07 Hz (in the range 0.2 - 20.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.78 > 0.17 OK  

nc(f0) > 200 2812.5 > 200 OK  

A(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

A(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  76 times OK  

 
Criteria for a clear H/V peak 
[At least 5 out of 6 should be fulfilled] 

 
Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2   NO 

Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 2.328 Hz OK  

A0 > 2  1.68 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.04259| < 0.05 OK  

f < (f0) 0.03327 < 0.11719 OK  

A(f0) < (f0) 0.2642 < 2.0 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 

(f0)

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 

standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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