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Specifiche di prova:

COROGRAFIA E PLANIMETRIA:

Sperimentatore Direttore

CERTIFICATO DI PROVA

CERTIFICATO N° 46/17 data 10/04/2017 N° Verbale Accettazione 63/16 data 20/12/2016

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

COMMITTENTE: Unione Comuni Reno Galliera

LOCALITA': San Giorgio di Piano (BO)

CANTIERE: Via Argelato

Sondaggio N°: S1 San Giorgio di Piano 

ASTM D 2488-90; AGI 1977

Attrezzatura: Hydra Joy 4 

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

QUOTA INIZIO p.c.

PROFONDITA' DEL SONDAGGIO 40,0 m

IL PRESENTE CERTIFICATO SI COMPONE DI: 3 Pagine

PROFONDITA' DELLA FALDA

ANNOTAZIONI:

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 Giorgio 
di Piano

Mod_01 Stratigrafia (Rev 01 del 01/2017)
Nome file: Certificato San Giorgio di Piano.xlsx

Nome foglio: Copertina S1 San Giorgio di Pia

Sistema di Gestione per la Qualità

SONGEO Srl
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SONDAGGIO N.

DAL 30/03/17 AL 31/03/17 1 San Giorgio di Piano

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

elaborazione Dr. Andrea Fini
0

responsabile cantiere Dott. Geol. Sacchetti Renato

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

46/17 data 10/04/17 N° VERBALE ACCETTAZIONE

Procedure di riferimento ASTM D 2488-90; AGI 1977

63/16Certificato n° 20/12/2016DATA

responsabili revisione inizio lavori fine lavori
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DESCRIZIONE STRATIGRAFICA

31 marzo 20171 marzo 2017

R. Sacchetti, A. Fini, L. Malservigi

40,00 m 37,00 m
OPERATORI

CAMPIONI INDISTURBATI G. Rossi

LIVELLO ACQUA ASSISTENTI

SONDA IDRAULICA

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

COMMITTENTE

Pagina  2/3

Unione Comuni Reno Galliera
PIEZOMETRO ASSENTE

LOCALITA' San Giorgio di Piano (BO)

DATA ESECUZIONE METODO PERFOR.

Carotaggio continuo

QUOTA ATTREZZI:                                       

Carotiere semplice diam. 101 mm

Materiale di riporto composto da ghiaia, calcestruzzo e laterizi0,30

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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1 0,90 Limo argilloso debolmente sabbioso marrone

1,80

Limo con sabbia fine e/o sabbia fine con limo nocciola

Sabbia fine con limo nocciola

7,20

3,40

Sabbia media a tratti debolmente limosa nocciola

8,90

Alternanze di limo, limo argilloso, limo con sabbia fine e argilla limosa 
moderatamente consistente e plastico di colore nocciola con 
concrezioni e punti brunastri; a tratti presente sabbia fine limosa

1,5
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0,9
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0,2
0,4
0,2
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10,60

Sabbia fine limosa e con limo di colore grigio

11,60

Limo e limo argilloso; alla base limo sabbioso di colore variegato 
grigio chiaro, nocciola ed ocra moderat. consistente e plastico

0,5
1,0
1,0
0,7

0,5
0,4
0,4
0,2

12,10 Sabbia fine limosa e limo sabbioso grigio

12,60 Argilla da grigia chiara a grigia scura (colorazione a bande orizzontali) 
con resti torbosi moderatamente consistente e plastica

1,4
1,8

0,7
0,8

15,10

SH2 13,0
13,5

Argilla limosa e limo argilloso debolmente sabbioso grigio 
moderatamente consistente e plastico con livello di sabbia fine con 
limo tra 14,6 m e 14,9 m
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C2 17,7

18,0

Argilla a tratti debolmente limosa grigia moderatamente consistente e 
plastica con livelletti di limo debolmente sabbioso e qualche frustolo
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18,50 Argilla grigia scura consistente e poco plastica con qualche 
concrezione calcarea
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19,50 Argilla localmente debolmente limosa grigia moderatamente 
consistente e plastica
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Limo e limo argilloso a tratti debolmente sabbioso grigio 
moderatamente consistente e plastico con qualche concrezione 
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SONDAGGIO N.

DAL 30/03/17 AL 31/03/17 1 San Giorgio di Piano

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° 46/17 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, A. Fini, L. Malservigi

40,00 m 37,00 m
OPERATORI

CAMPIONI INDISTURBATI G. Rossi

LIVELLO ACQUA ASSISTENTI

SONDA IDRAULICA

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

COMMITTENTE

Pagina  3/3

Unione Comuni Reno Galliera
PIEZOMETRO ASSENTE

LOCALITA' San Giorgio di Piano (BO)

DATA ESECUZIONE METODO PERFOR.

Carotaggio continuo

QUOTA ATTREZZI:                                       

Carotiere semplice diam. 101 mm

Limo e limo sabbioso variegato nocciola, ocra e grigio

20,60

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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21,50

24,50

Argilla poco plastica, con un incremento di consistenza direttamente 
proporzionale alla profondità (arrivando a molto consistente), di colore 
da grigio chiaro con sfumature verdeastre/ocra a grigio/grigio scuro 
(nel tratto maggiormente consistente, tra 23,2 m e 23,6 m), fino a 
variegato nocciola/grigio chiaro nella parte inferiore. Presenti rare 
concrezioni calcaree
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1,8
2,1
>2,4 

25,10
Argilla passante a limo argilloso grigia con sfumature verdastre, 
consistente e poco plastica

26,20

Sabbia fine e media debolmente limosa grigia con livello di limo 
sabbioso tra 25,7 m e 25,9 m

28,00

Argilla grigia moderatamente consistente e plastica con livelletti 
centimetrici di limo argilloso/sabbioso e qualche frustolo 
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31,00

Argilla limosa grigia consistente e plastica con concrezioni calcaree 
centimetriche e locali sfumature verdastre
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31,50 Limo debolmente sabbioso grigio
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33,60

Sabbia media grossa debolmente limosa grigia addensata

34,90

Sabbia prevalentemente grossa e media grigia scura/nerastra con 
livelletti di argilla limosa griga scura/nerastra con resti torbosi

36,00

Sabbia fine e media debolmente limosa grigia

SH4 36,5
37,037,10

Sabbia medio fine debolmente limosa e limosa grigia

37,60 Sabbia medio-grossa grigia debolmente limosa 

39,10

Sabbia fine debolmente limosa grigia

39,80
Argilla grigia chiara verdastra e grigia scura da 39,1 m a 39,5 m con 
qualche frustolo, molto consistente e poco plastica, con qualche 
concrezione calcarea e nodulo ocra

40,00

Limo argilloso debolmente sabbioso grigio
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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 = 32.09 (32.05)

037052P160CPTU164 Foglio di

1 1

Unione Comuni Reno Galliera

SCPTU1

Note:

San Giorgio di Piano

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: DH1

037052P160SCPT165 Data prova:

Foglio di

1 2

PROVA DOWN HOLE 

15/02/2017

Unione Comuni Reno Galliera

San Giorgio di Piano

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 16/03/2017 Ranzini Saccenti Data prova:

Coordinate: X = Y = Z =

Quote (m): inizio prova = piano campagna fine prova = 27.10 (26.92)

037052P161CPTU166 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

SCPTU2

Note:

San Giorgio di Piano
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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

037052P161SCPT167 Data prova:

Foglio di

1 2

PROVA DOWN HOLE 

16/02/2017

Unione Comuni Reno Galliera
San Giorgio di Piano

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

SAN GIORGIO DI PIANO_MS, MS 2017 TR1 ZI STIATICO      037052P164HVSR171  
 
Instrument: TRZ-0108/01-10   
Start recording: 18/10/17 08:22:00 End recording:   18/10/17 08:42:00 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 72% 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 0.88 ± 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 0.88 > 0.50 OK  

nc(f0) > 200 752.5 > 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  43 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 0.406 Hz OK  

Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 1.625 Hz OK  

A0 > 2  2.29 > 2 OK  

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.02083| < 0.05 OK  

f < (f0) 0.01823 < 0.13125 OK  

A(f0) < (f0) 0.3208 < 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  

SAN GIORGIO DI PIANO_MS, MS 2017 TR2 MERCATONE     037052P165HVSR173      
 
Instrument: TRZ-0108/01-10   
Start recording: 18/10/17 10:14:19 End recording:   18/10/17 10:34:20 
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  

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 

Depth at the bottom of 
the layer [m] 

Thickness [m] Vs [m/s] Poisson ratio 

4.00 4.00 140 0.40 
10.00 6.00 170 0.35 
17.00 7.00 190 0.35 
28.00 11.00 210 0.35 
43.00 15.00 320 0.35 
58.00 15.00 270 0.35 
83.00 25.00 360 0.35 
113.00 30.00 410 0.35 

inf. inf. 500 0.35 
 

Vs(0.0-30.0)=188m/s 
 



TROMINO® Grilla 
  www.tromino.it  

 



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 0.88 ± 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 0.88 > 0.50 OK  

nc(f0) > 200 770.0 > 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  43 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 0.375 Hz OK  

Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 1.563 Hz OK  

A0 > 2  2.41 > 2 OK  

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.01434| < 0.05 OK  

f < (f0) 0.01255 < 0.13125 OK  

A(f0) < (f0) 0.4571 < 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  

SAN GIORGIO DI PIANO_MS, MS 2017 TR3 GIARDINO VIA MARCO 037052P166HVSR175 
 
Instrument: TRZ-0108/01-10   
Start recording: 18/10/17 12:29:25 End recording:   18/10/17 12:49:26 
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 0.72 ± 3.32 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) > 200 661.3 > 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  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  2.20 > 2 OK  

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |2.26515| < 0.05  NO 

f < (f0) 1.62808 < 0.10781  NO 

A(f0) < (f0) 0.4648 < 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  

SAN GIORGIO DI PIANO_MS, MS 2017 TR4 VIA DELL'ARTIGIANO 037052P167HVSR177 
 
Instrument: TRZ-0108/01-10   
Start recording: 18/10/17 15:13:39 End recording:   18/10/17 15:33:40 
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 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 1031.3 > 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  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 1.656 Hz OK  

A0 > 2  2.06 > 2 OK  

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.02255| < 0.05 OK  

f < (f0) 0.02325 < 0.10313 OK  

A(f0) < (f0) 0.3722 < 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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TROMINO® Grilla 
  www.tromino.it  

SAN GIORGIO DI PIANO_MS, MS 2017 TR5 GHERGHENZANO  037052P168HVSR179     
 
Instrument: TRZ-0108/01-10   
Start recording: 19/10/17 12:48:31 End recording:   19/10/17 13:08:32 
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  

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 

Depth at the bottom of 
the layer [m] 

Thickness [m] Vs [m/s] 

4.00 4.00 160 
11.00 7.00 190 
21.00 10.00 210 
41.00 20.00 270 
74.00 33.00 310 
94.00 20.00 380 

inf. inf. 450 
 

Vs(0.0-30.0)=210m/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 0.94 ± 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 0.94 > 0.50 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  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 1.875 Hz OK  

A0 > 2  1.68 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.02202| < 0.05 OK  

f < (f0) 0.02064 < 0.14063 OK  

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 

 

 
 



TROMINO® Grilla 
  www.tromino.it  

SAN GIORGIO DI PIANO_MS 2017  TR6   037052P169HVSR180                    
 
Instrument: TRZ-0108/01-10   
Start recording: 21/12/17 11:47:21 End recording:   21/12/17 12:47:22 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      1h00'00''.  Analyzed 95% 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 ± 0.02 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 2671.9 > 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 1.344 Hz OK  

A0 > 2  2.06 > 2 OK  

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.01022| < 0.05 OK  

f < (f0) 0.00798 < 0.11719 OK  

A(f0) < (f0) 0.3444 < 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 GIORGIO DI PIANO_MS 2017 TR7       037052P170HVSR181                 
 
Instrument: TRZ-0108/01-10   
Start recording: 21/12/17 13:48:56 End recording:   21/12/17 14:48:57 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      1h00'00''.  Analyzed 88% 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 0.86 ± 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 0.86 > 0.17 OK  

nc(f0) > 200 2732.8 > 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  84 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 2.0 Hz OK  

A0 > 2  1.67 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.0166| < 0.05 OK  

f < (f0) 0.01426 < 0.12891 OK  

A(f0) < (f0) 0.2437 < 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  
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Instrument: TRZ-0108/01-10   
Start recording: 23/12/17 12:56:27 End recording:   23/12/17 13:56:28 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      1h00'00''.  Analyzed 95% 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 0.92 ± 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 0.92 > 0.17 OK  

nc(f0) > 200 3152.8 > 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  90 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 2.047 Hz OK  

A0 > 2  1.62 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.05704| < 0.05  NO 

f < (f0) 0.05258 < 0.13828 OK  

A(f0) < (f0) 0.2303 < 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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Instrument: TRZ-0108/01-10   
Start recording: 23/12/17 14:04:47 End recording:   23/12/17 14:24:47 
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 
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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 0.94 ± 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 0.94 > 0.50 OK  

nc(f0) > 200 1012.5 > 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  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 1.906 Hz OK  

A0 > 2  1.60 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.03426| < 0.05 OK  

f < (f0) 0.03212 < 0.14063 OK  

A(f0) < (f0) 0.3395 < 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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Instrument: TRZ-0108/01-10   
Start recording: 23/12/17 16:20:17 End recording:   23/12/17 16:40:18 
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 
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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 0.88 ± 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 0.88 > 0.50 OK  

nc(f0) > 200 875.0 > 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  43 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 1.813 Hz OK  

A0 > 2  1.69 > 2  NO 

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.03517| < 0.05 OK  

f < (f0) 0.03078 < 0.13125 OK  

A(f0) < (f0) 0.3699 < 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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PROSPEZIONE SISMICA CON METODOLOGIA ATTIVA/PASSIVA MASW/Re.Mi. 

Comune di San Giorgio di Piano (BO) – Cinquanta 

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 2.4 2.4 144.5 

2 4.4 2.0 178.8 

3 6.8 2.4 191.9 

4 9.7 2.9 180.2 

5 13.2 3.5 172.3 

6 17.3 4.1 210.9 

7 22.3 5.0 225.7 

8 28.3 6.0 285.8 

9 35.5 7.2 328.1 

10 ∞ ∞ 356.4 

 

VS30 = 207.6 ± 10% [m/s] 

Sintesi dei parametri del modello di sottosuolo 

ottenuto e Valore di Vs30 calcolato. 

 



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

Comune di San Giorgio di Piano (BO) – Gherghenzano 

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

25 2,5 57,5 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 2.6 2.6 156.6 

2 4.4 1.8 189.9 

3 6.6 2.2 210.1 

4 9.2 2.6 206.0 

5 12.3 3.1 189.9 

6 16.0 3.7 197.0 

7 20.5 4.5 234.6 

8 25.9 5.4 279.2 

9 32.4 6.5 309.1 

10 ∞ ∞ 336.3 

 

VS30 = 220.5 ± 10% [m/s] 

Sintesi dei parametri del modello di sottosuolo 

ottenuto e Valore di Vs30 calcolato. 

 




