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Specifiche di prova:

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': Bentivoglio (BO)

CANTIERE: Castello di Bentivoglio

Sondaggio N°: S1 Bentivoglio

ASTM D 2488-90; AGI 1977

Attrezzatura: Hydra Joy 4 

CERTIFICATO DI PROVA

CERTIFICATO N° 39/17 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 Bentivoglio

Mod_01 Stratigrafia (Rev 01 del 01/2017)
Nome file: Bentivoglio 1.xlsx

Nome foglio: Copertina S1 Bentivoglio

Sistema di Gestione per la Qualità

SONGEO Srl
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SONDAGGIO N.

DAL 01/03//17 AL 02/03/17 1 Bentivoglio

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

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

Certificato n° 39/17 data 10/04/17 N° VERBALE ACCETTAZIONE

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

DATA 20/12/201663/16

R. Sacchetti

40,00 m 35,00 m
OPERATORI

CAMPIONI INDISTURBATI G.Rossi

QUOTA ATTREZZI:                                       

Carotiere semplice diam. 101 mm.

LIVELLO ACQUA ASSISTENTI

SONDA IDRAULICA

p.c. JOY 4
Rivestimenti diam. 127 mm.

COMMITTENTE Unione Comuni Reno Galliera
PIEZOMETRO ASSENTE

LOCALITA' Bentivoglio (BO) - Ospedale

DATA ESECUZIONE METODO PERFOR.

Carotaggio continuo Pagina  2/3

19,50

Limo e limo argilloso nocciola con minuti frammenti di laterizi alla 

Argilla debolmente limosa nocciola poco plastica, consistente con 
minuti frammenti di laterizi nella parte superiore (fino a 1.1 m)

0,80

6,40

3,50

C2

5,80

10,0
10,3

7,50

Argilla di colore variegato nocciola e grigia consistente e poco 
plastica con qualche livelletto spesso circa 5 cm debolmente limoso e 
resti di gusci

Argilla grigia scura/nerastra mod. consistente e plastica, alla base 
striature verdastre e grigie chiare biancastre

Alternanze di argilla limosa, argilla limosa deb. sabbiosa grigia 
moderatamente consistente e plastica con laminazioni biancastre alla 
base 

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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SH1 3,0
3,6

C1 5,4
5,7

Argilla grigia moderatamente consistente e plastica debolmente 
torbosa con livelletto torboso tra 3,8 m e 4.1 m con legno 
indecomposto

Limo argilloso con sabbia colore variegato grigio azzurro, nocciola 
ocra poco consistente, plastico  

0,6
1,0

0,3
0,4

1,0
0,6
0,7
0,5
0,3
0,2
0,3

0,5
0,3
0,2
0,2
0,1
0,1
0,2

Limo e limo debolmente sabbioso di colore variegato grigio azzurro, 
nocciola e ocra con locali  laminazioni millimetriche torbose,  poco 

0,50
,7
1,0

0,20
,20,
20,1

8,00 Argilla debolmente limosa di colore da grigia azzurra a grigia 0,8 0,4

9,00

Argilla grigia con striature nocciola ocra e noduli bruni da 
moderatamente consistente a consistente

1,31
,61,
84,5

0,50
,60,
81,5

Argilla con limo nocciola ocra poco consistente e plastica9,50
0,20
,4

0,60
,8

2,0
2,4
4,1
3,2
2,1

0,9
1,2
1,9
1,5
0,8

2,1
3,2

0,9
1,6

Sabbia fine limosa e/o con limo grigia, alla base sabbia media ed il 
colore passa a nocciola

15,00

C3 13,5
13,8

16,00

Argilla colore variegato grigio nocciola verdastro fino a 15.6 m, poi 
grigia/azzurra moderatamente consistente e plastica 

1,7
2,1
2,2

0,6
1,0
1,1
0,9

17,80

SH2 18.3
18,8

1,3
0,9
1,1
1,0
0,9
1,0
1,1
1,3

0,6
0,4 
0,6
0,4
0,4
0,4
0,4
0,6

Argilla grigia con sfumature grigie scure consistente e plastica, da 
19,3 m varvata grigio chiaro e grigio scuro ed a minor consistenza

2,1
2,5
0,8
0,70
,8

1,01
,10,
4

0,3
0,3

13,20

12,30

3,8
4,0
4,5
2,5

1,3
1,6
2,0
0,8

Argilla con limo grigia con sfumature nocciola/verdastre 
moderatamente consistente e plastica 

1,3
1,3
1,3
1,6

0,2
0,4
0,6C4 20,0

20,3
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SONDAGGIO N.

DAL 01/03//17 AL 02/03/17 1 Bentivoglio

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.

DATA ESECUZIONE METODO PERFOR.

ASSENTE
LOCALITA' Bentivoglio (BO) - Ospedale

Carotaggio continuo Pagina  3/3
QUOTA ATTREZZI:                                       

Carotiere semplice diam. 101 mm.

R. Sacchetti

40,00 m 35,00 m
OPERATORI

CAMPIONI INDISTURBATI G.Rossi

LIVELLO ACQUA ASSISTENTI

SONDA IDRAULICA

p.c. JOY 4
Rivestimenti diam. 127 mm.

COMMITTENTE Unione Comuni Reno Galliera
PIEZOMETRO
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DESCRIZIONE STRATIGRAFICA

DATA 20/12/201663/16Certificato n° 39/17 data 10/04/17 N° VERBALE ACCETTAZIONE

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

Procedure di riferimento ASTM D 2488-90; AGI 1977

SPERIMENTATORE DIRETTORE

31 marzo 2017

elaborazione Dr. Andrea Fini
0

responsabile cantiere Dott. Geol. Sacchetti Renato

fine lavoriresponsabili revisione inizio lavori 1 marzo 2017

20,50

27,00

25,50

Alternanze decimetriche di argilla debolmente limosa, sabbia fine 
limosa e/o con limo e più raramente limo e limo sabbioso di colore 
grigio azzurro

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

SH3 24,5
25,0

Argilla localmente debolmente limosa grigia e grigia scura, a tratti 
varvata, consistente e plastica con concrezioni calcaree (rare) di 
dimensioni fino a 1 cm. I tratti di colore grigio scuro sono più 
consistenti. 

Sabbia medio fine con limo di colore grigio alternata a limo sabbioso  
a tratti verdastro e con strie di colore grigio scuro

1,5
1,41
,42,
0

2,2
1,5
3,2
2,7
3,1
2,5
2,4

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

3,0
2,5
2,6

Sabbia medio grossa grigia e grigia chiara con locali livelletti di argilla 
debolmente limosa di colore grigio scuro/marrone

Argilla debolmente sabbiosa grigia chiara molto consistente e poco plastica con 
diffuse concrez. calcaree; alla base da 29.0 m sabbia fine limosa grigia e grigia 

36,20

35,0
35,5
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40

39

21,40

Sabbia fine addensata di colore grigio con limo 

Limo sabbioso e/o sabbia fine con limo di colore grigio

25,90
Argilla limosa grigia/grigioaverdastra con qualche frustolo e rare 
concrezioni 

1,5
1,3

0,6
0,4

28,40

1,2
1,0
1,2

29,30

30,40

Argilla grigia verdastra molto consistente e poco plastica con qualche 
concrezione calcarea. Alla base passa a limo con sabbia fine

31,00

2,8
3,2
1,5
0,5

1,0
1,2

3,0
3,1
3,4
1,5

1,4
1,5
1,4
0,8

Sabbia fine con limo grigia e grigia nera sciolta

33,40

0,8
0,6
0,2
0,4
0,4
0,5
0,6
0,4

1,5
1,4
0,8
1,8
0,9
1,2
1,3
1,1

SH4

2,0
1,9
2,8
2,3
1,7
3,2
2,1

0,8
0,8
1,3
0,8
0,6
1,4
0,9

Argilla da grigia scura nerastra a grigia chiara verdastra da 
moderatamente consistente a consistente e plastica con livelletto 
sabbioso alla base 

37,20

Argilla da grigia verdastra a grigia con concrezioni calcaree sparse
1,0
1,2
1,2

1,9
3,6
2,4

37,80 Limo argilloso passante a sabbia fine limosa di colore grigio verdastro e verdastro

Argilla grigia e grigia azzurra consistente e plastica con concrezioni 
calcaree nella parte superiore

1,3
1,2
1,4

2,5
2,4
3,038,80

40,00

Argilla deb. limosa verdastra scura nella parte superiore passante a 
verdastro nocciola moderatamente consistente e plastica; tra 39,4 m 
e 39,8 m limo argilloso e sabbia fine limosa alternati con qualche 
frustolo e concrezioni calcaree centimetriche

2,4
1,7
1,0
1,5

0,9
0,6
0,4
0,5
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Procedura di riferimento: ASTM D 5778 (2000) Committente:
Certificato di prova n°: Cantiere:

rev. data emiss. Sperimentatore Direttore Prova:
0 28/02/2017 Ranzini Saccenti Data prova:

Coordinate: X = Y = Z =

Quote (m): inizio prova = piano campagna fine prova = 31.12 (30.95)

037005P333CPTU371 Foglio di

1 1

16/02/2017

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

Unione Comuni Reno Galliera

SCPTU1

Note:

Bentivoglio
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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
Data prova:

Foglio di

037005P333SCPT372 1 2

PROVA DOWN HOLE 

16/02/2017

Unione Comuni Reno Galliera
Bentivoglio

Concessione Ministeriale Decreto n° 55126 del12 luglio 2006 - Settori A-B-C
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Procedura di riferimento: ASTM D 5778 (2000) Committente:
Certificato di prova n°: Cantiere:

rev. data emiss. Sperimentatore Direttore Prova:
0 28/02/2017 Ranzini Saccenti Data prova:

Coordinate: X = Y = Z =

Quote (m): inizio prova = piano campagna fine prova = 26.65 (26.41)

037005P334CPTU373 Foglio di

1 1

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

Unione Comuni Reno Galliera

SCPTU2

Note:

Bentivoglio

17/02/2017

Prova eseguita con piezocono n. 510
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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

037005P334SCPT374 Data prova:

Foglio di

1 2

PROVA DOWN HOLE 

17/02/2017

Unione Comuni Reno Galliera
Bentivoglio

Concessione Ministeriale Decreto n° 55126 del12 luglio 2006 - Settori A-B-C
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Procedura di riferimento: ASTM D 5778 (2000) Committente:
Certificato di prova n°: Cantiere:

rev. data emiss. Sperimentatore Direttore Prova:
0 28/02/2017 Ranzini Saccenti Data prova:

Coordinate: X = Y = Z =

Quote (m): inizio prova = piano campagna fine prova = 29.95 (29.66)

037005P335CPTU375 Foglio di

1 1

Unione Comuni Reno Galliera

SCPTU3

Note:

Bentivoglio

17/02/2017

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: DH3

037005P335SCPT376 Data prova:

Foglio di

1 2

PROVA DOWN HOLE 

17/02/2017

Unione Comuni Reno Galliera

Bentivoglio

Concessione Ministeriale Decreto n° 55126 del12 luglio 2006 - Settori A-B-C
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TROMINO® Grilla 
  www.tromino.it  

BENTIVOGLIO_MS, MS 2017 TR2        037005P347HVSR392            
 
Strumento:  TRZ-0108/01-10   
Inizio registrazione: 18/09/17 08:18:08 Fine registrazione:    18/09/17 08:38:09 
Nomi canali:       NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Durata registrazione:  0h20'00''.  Analizzato 73% 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 0.88 ± 0.99 Hz (nell'intervallo 0.1 - 20.0 Hz). 

 

 

 
Criteri per una curva H/V affidabile 

[Tutti 3 dovrebbero risultare soddisfatti] 

 
f0 > 10 / Lw 0.88 > 0.50 OK  

nc(f0) > 200 770.0 > 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  43 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 0.219 Hz OK  

Esiste f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 1.656 Hz OK  

A0 > 2  2.23 > 2 OK  

fpicco[AH/V(f) ± A(f)] = f0 ± 5% |0.55212| < 0.05  NO 

f < (f0) 0.48311 < 0.13125  NO 

A(f0) < (f0) 0.3858 < 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)

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 
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Inizio registrazione: 21/07/17 17:22:22 Fine registrazione:    21/07/17 17:42:23 
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RAPPORTO SPETTRALE ORIZZONTALE SU VERTICALE 

 
 

SERIE TEMPORALE H/V 
 

 
 

 
DIREZIONALITA' H/V 

 

 
 

SPETTRI DELLE SINGOLE COMPONENTI 
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[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 0.91 ± 0.0 Hz (nell'intervallo 0.1 - 20.0 Hz). 

 

 

 
Criteri per una curva H/V affidabile 

[Tutti 3 dovrebbero risultare soddisfatti] 

 
f0 > 10 / Lw 0.91 > 0.50 OK  

nc(f0) > 200 815.6 > 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  44 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 0.344 Hz OK  

Esiste f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 1.438 Hz OK  

A0 > 2  2.43 > 2 OK  

fpicco[AH/V(f) ± A(f)] = f0 ± 5% |0.00217| < 0.05 OK  

f < (f0) 0.00196 < 0.13594 OK  

A(f0) < (f0) 0.4679 < 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)

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 
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HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 
 

 
 

 
DIRECTIONAL H/V 

 

 
 

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

the following tables.] 
  
 

 
Picco H/V a 0.78 ± 1.25 Hz (nell'intervallo 0.1 - 20.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.78 > 0.50 OK  

nc(f0) > 200 656.3 > 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  38 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 1.25 Hz OK  

A0 > 2  1.73 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.78386| < 0.05  NO 

f < (f0) 0.61239 < 0.11719  NO 

A(f0) < (f0) 0.3421 < 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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HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 
 

 
 

 
DIRECTIONAL H/V 

 

 
 

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

the following tables.] 
  
 

 
Picco H/V a 0.94 ± 0.54 Hz (nell'intervallo 0.1 - 20.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.94 > 0.50 OK  

nc(f0) > 200 918.8 > 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  46 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 1.563 Hz OK  

A0 > 2  1.85 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.2824| < 0.05  NO 

f < (f0) 0.26475 < 0.14063  NO 

A(f0) < (f0) 0.3687 < 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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TROMINO® Grilla 
  www.tromino.it  

BENTIVOGLIO_MS, MS 2017 TR5 AREA PRODUTTIVA CA   037005P354HVSR404 
 
Instrument: TRZ-0108/01-10   
Start recording: 05/10/17 15:29:57 End recording:   05/10/17 15:49:58 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 85% 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 0.84 ± 1.08 Hz (in the range 0.1 - 20.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.84 > 0.50 OK  

nc(f0) > 200 860.6 > 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  42 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 1.313 Hz OK  

A0 > 2  1.74 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.62908| < 0.05  NO 

f < (f0) 0.53078 < 0.12656  NO 

A(f0) < (f0) 0.312 < 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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TROMINO
®
 Grilla 

  www.tromino.it  

BENTIVOGLIO_MS, MS 2017 TR6                   037005P357HVSR407 
 
Instrument: TRZ-0108/01-10   
Start recording: 21/12/17 09:59:31 End recording:   21/12/17 10:19:32 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 85% 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] Poisson ratio 

1.00 1.00 95 0.40 
3.00 2.00 150 0.35 
9.00 6.00 210 0.35 

24.00 15.00 240 0.35 
44.00 20.00 270 0.35 
64.00 20.00 340 0.35 
99.00 35.00 325 0.35 

inf. inf. 550 0.35 
 

Vs(0.0-30.0)=219m/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 0.84 ± 0.04 Hz (in the range 0.1 - 20.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.84 > 0.50 OK  

nc(f0) > 200 860.6 > 200 OK  

σA(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

σA(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  42 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 0.469 Hz OK  

Exists f
 +

 in  [f0, 4f0] | AH/V(f
 +

) < A0 / 2 1.156 Hz OK  

A0 > 2  2.18 > 2 OK  

fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |0.02107| < 0.05 OK  

σf < ε(f0) 0.01778 < 0.12656 OK  

σA(f0) < θ(f0) 0.404 < 2.0 OK  

 

Lw  
nw  

nc = Lw nw f0  
f 

 f0  
σf  

ε(f0) 
A0 

AH/V(f) 
f 

– 

f 
+ 

σA(f) 
 

σlogH/V(f) 

θ(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 σf < ε(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), σA(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 σA(f) < θ(f0) 

 

Threshold values for σf and σA(f0) 
Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

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

θ(f0) for σA(f0) 3.0 2.5 2.0 1.78 1.58 

log θ(f0) for σlogH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 

 



TROMINO® Grilla 
  www.tromino.it  

BENTIVOGLIO_MS 2017  TR7         037005P358HVSR408               
 
Instrument: TRZ-0108/01-10   
Start recording: 21/12/17 10:28:20 End recording:   21/12/17 11:28:20 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      1h00'00''.  Analyzed 85% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  60 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 0.78 ± 0.03 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 2390.6 > 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  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 1.234 Hz OK  

A0 > 2  1.70 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.01637| < 0.05 OK  

f < (f0) 0.01279 < 0.11719 OK  

A(f0) < (f0) 0.2305 < 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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BENTIVOGLIO_MS 2017  TR8               037005P359HVSR409         
 
Instrument: TRZ-0108/01-10   
Start recording: 22/12/17 16:01:21 End recording:   22/12/17 17:01:22 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      1h00'00''.  Analyzed 90% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  60 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 0.84 ± 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 0.84 > 0.17 OK  

nc(f0) > 200 2733.8 > 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  82 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 1.188 Hz OK  

A0 > 2  1.79 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.02496| < 0.05 OK  

f < (f0) 0.02106 < 0.12656 OK  

A(f0) < (f0) 0.2443 < 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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BENTIVOGLIO_MS 2017  TR09       037005P360HVSR410                 
 
Instrument: TRZ-0108/01-10   
Start recording: 22/12/17 17:12:55 End recording:   22/12/17 18:12:55 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      1h00'00''.  Analyzed 83% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  60 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 0.31 ± 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 0.31 > 0.17 OK  

nc(f0) > 200 937.5 > 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  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 0.094 Hz OK  

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

A0 > 2  1.67 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.17849| < 0.05  NO 

f < (f0) 0.05578 < 0.0625 OK  

A(f0) < (f0) 0.3139 < 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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BENTIVOGLIO_MS 2017  TR10                       037005P361HVSR411 
 
Instrument: TRZ-0108/01-10   
Start recording: 23/12/17 11:12:04 End recording:   23/12/17 11:32:05 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 87% 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
®
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EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 

Depth at the bottom of 
the layer [m] 

Thickness [m] Vs [m/s] 

2.00 2.00 110 
5.00 3.00 180 
8.00 3.00 200 

23.00 15.00 230 
43.00 20.00 275 
63.00 20.00 370 
98.00 35.00 330 

inf. inf. 490 
 

Vs(0.0-30.0)=213m/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 ± 0.06 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) > 200 942.5 > 200 OK  

σA(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

σA(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 1.438 Hz OK  

A0 > 2  1.42 > 2  NO 

fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |0.03405| < 0.05 OK  

σf < ε(f0) 0.03085 < 0.13594 OK  

σA(f0) < θ(f0) 0.3158 < 2.0 OK  

 

Lw  
nw  

nc = Lw nw f0  
f 

 f0  
σf  

ε(f0) 
A0 

AH/V(f) 
f 

– 

f 
+ 

σA(f) 
 

σlogH/V(f) 

θ(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 σf < ε(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), σA(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 σA(f) < θ(f0) 

 

Threshold values for σf and σA(f0) 
Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

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

θ(f0) for σA(f0) 3.0 2.5 2.0 1.78 1.58 

log θ(f0) for σlogH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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®
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BENTIVOGLIO_MS 2017  TR11                       037005P362HVSR412 
 
Instrument: TRZ-0108/01-10   
Start recording: 23/12/17 11:42:11 End recording:   23/12/17 12:02:12 
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
®
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EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 

Depth at the bottom of 
the layer [m] 

Thickness [m] Vs [m/s] 

2.00 2.00 125 
5.00 3.00 180 
8.00 3.00 200 

23.00 15.00 230 
43.00 20.00 275 
63.00 20.00 350 
98.00 35.00 330 

inf. inf. 500 
 

Vs(0.0-30.0)=217m/s 
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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 ± 0.04 Hz (in the range 0.2 - 20.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.91 > 0.50 OK  

nc(f0) > 200 978.8 > 200 OK  

σA(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

σA(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 1.594 Hz OK  

A0 > 2  1.58 > 2  NO 

fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |0.0218| < 0.05 OK  

σf < ε(f0) 0.01975 < 0.13594 OK  

σA(f0) < θ(f0) 0.3284 < 2.0 OK  

 

Lw  
nw  

nc = Lw nw f0  
f 

 f0  
σf  

ε(f0) 
A0 

AH/V(f) 
f 

– 

f 
+ 

σA(f) 
 

σlogH/V(f) 

θ(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 σf < ε(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), σA(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 σA(f) < θ(f0) 

 

Threshold values for σf and σA(f0) 
Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

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

θ(f0) for σA(f0) 3.0 2.5 2.0 1.78 1.58 

log θ(f0) for σlogH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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Instrument: TRZ-0108/01-10   
Start recording: 23/12/17 12:12:07 End recording:   23/12/17 12:32:08 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 93% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  20 Smoothing type: Triangular window 
Smoothing:  10% 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 
 

 
 

 
DIRECTIONAL H/V 

 

 
 

 
SINGLE COMPONENT SPECTRA 

 



 

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

the following tables.] 
  
 

 
 
 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw    

nc(f0) > 200    

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

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

   

 
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    

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

A0 > 2     

fpeak[AH/V(f) ± A(f)] = f0 ± 5%    

f < (f0)    

A(f0) < (f0)    

 
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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BENTIVOGLIO_MS 2017   TR13              037005P364HVSR414          
 
Instrument: TRZ-0108/01-10   
Start recording: 23/12/17 16:52:15 End recording:   23/12/17 17:12:15 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 77% 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 ± 0.03 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) > 200 833.8 > 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 1.469 Hz OK  

A0 > 2  1.69 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.01769| < 0.05 OK  

f < (f0) 0.01603 < 0.13594 OK  

A(f0) < (f0) 0.3104 < 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 

 

 
 



Samuel Sangiorgi







PROSPEZIONE SISMICA CON METODOLOGIA ATTIVA/PASSIVA MASW/Re.Mi. 

Comune di Bentivoglio (BO) – Saletto 

n° tracce ∆x (m) L tot (m) ∆t (ms) T (s) 

25 3,0 69,0 0,5/2,0 2,0/32,0 

∆x: interdistanza geofonica; L tot: lunghezza profilo; ∆t: passo di campionamento; T: durata registrazione. 

Sismogramma registrato durante le acquisizioni di 

microtremore sismico. In ascissa la distanza tra i 

geofoni (m), in ordinata il tempo (ms). 

Spettro di potenza nel dominio f-v e Picking della 

curva sperimentali delle onde R (croci nere). 

Modello di sottosuolo (1D) descritti in termini di Vs e 

spessore dei sismostrati (spezzata blu) e curva di 

dispersione sperimentale delle onde R (curva rossa). 

Tabella di sintesi 

 

n. 

Strato 

Profondità 

letto  

(m dal p.c.) 

Spessore 

(m) 
VS (m/s) 

1 3.5 3.5 169.3 

2 5.5 2.0 216.1 

3 8.1 2.6 223.2 

4 11.5 3.4 216.1 

5 15.9 4.4 220.2 

6 21.6 5.7 239.4 

7 29.0 7.4 252.5 

8 36.7 9.7 281.8 

9 ∞ ∞ 320.1 

 

VS30 = 224.0 ± 10% [m/s] 

Sintesi dei parametri del modello di sottosuolo 

ottenuto e Valore di Vs30 calcolato. 

 




