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CLASSE (RAVENNA) – SCUOLA ELEMENTARE - VIA ROMEA S. 247 
 
Start recording: 10/03/08 13:10:40 End recording:   10/03/08 13:30:41 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:     0h20'00''.  Analyzed 82% trace (manual window selection) 
Sampling frequency:    128 Hz 
Window size:  20 s 
Smoothing window: Triangular window, Smoothing:  5% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
H/V TIME HISTORY 

 

 

DIRECTIONAL H/V 
 

 

 
SINGLE COMPONENT SPECTRA 
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EXPERIMENTAL VS. SYNTHETIC H/V 

 

 
 
 

Profondità base del livello [m] Spessore [m] Vs [m/s] 

4.00 4.00 150 

19.00 15.00 250 

29.00 10.00 200 

inf. inf. 300 
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before interpreting 
the following tables.] 
  
 

 
Max. HVSR at 8.38 ± 2.23 Hz. (in the range 0.0 - 64.0 Hz). 

 
 
 

Criteria for a reliable HVSR curve 
[All 3 should be fulfilled] 

 
f0 > 10 / Lw 8.38 > 0.50 OK  
nc(f0) > 200 8207.5 > 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  403 times OK  

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

 
Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2 4.125 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 12.844 Hz OK  

A0 > 2  1.67 > 2  NO 
fpeak[AH/V(f) ± �A(f)] = f0 ± 5% |0.13119| < 0.05  NO 

�f < �(f0) 1.09872 < 0.41875  NO 
�A(f0) < �(f0) 0.0563 < 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) 

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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DOTT. GEOL. PAOLO TRENTI

DOTT. GEOL. MARIA CRISTINA VERRECCHIA

Pagina 1 di 2

RILEVAZIONE TROMOGRAFICA – RAPPORTO DI PROVA 13.025-1.TR1

13025 RAVENNA, TEATRO RASI TR1

Strumento: TEN-0006/01-07
Inizio registrazione: 10/10/13 11:00:52
Fine registrazione: 10/10/13 11:30:53
Nomi canali: NORTH SOUTH; EAST WEST ; UP DOWN

Durata registrazione: 0h30'00''.
Analizzato 83% 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
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DOTT. GEOL. PAOLO TRENTI

DOTT. GEOL. MARIA CRISTINA VERRECCHIA

Pagina 2 di 2

SPETTRI DELLE SINGOLE COMPONENTI

H/V SPERIMENTALE vs. H/V SINTETICO

Profondità alla base
dello strato [m]

Spessore [m] Vs [m/s]

2.20 2.20 205
77.20 75.00 350
252.20 175.00 560

inf. inf. 750

Vs(0.0-30.0)=333m/s
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RILEVAZIONE TROMOGRAFICA – RAPPORTO DI PROVA 13.025-7.TR1

13025 RAVENNA, TEATRO ALIGHIERI TR1

DOTT. GEOL. PAOLO TRENTI
DOTT. GEOL. MARIA CRISTINA VERRECCHIA

Instrument: TEN-0006/01-07
Start recording: 12/02/14 12:23:00
End recording: 12/02/14 12:37:01
Channel labels: NORTH SOUTH; EAST WEST ; UP DOWN
GPS data not available

Trace length: 0h14'00''.
Analyzed 55% 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

Pagina 1 di 2
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Depth at the bottom
of the layer [m]

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

DOTT. GEOL. PAOLO TRENTI
DOTT. GEOL. MARIA CRISTINA VERRECCHIA

SINGLE COMPONENT SPECTRA

EXPERIMENTAL vs. SYNTHETIC H/V

Vs(0.0-30.0)=346m/s

Pagina 2 di 2

1.00 1.00 140 0.43
7.00 6.00 290 0.45

32.00 25.00 390 0.43
62.00 30.00 480 0.42
122.00 60.00 520 0.42

inf. inf. 720 0.42
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DOTT. GEOL. PAOLO TRENTI

DOTT. GEOL. MARIA CRISTINA VERRECCHIA

Pagina 1 di 2

RILEVAZIONE TROMOGRAFICA – RAPPORTO DI PROVA 13.025-5.TR1

13025 RAVENNA, SAN NICOLO’ TR1

Instrument: TEN-0006/01-07
Start recording: 13/02/14 13:23:00
End recording: 13/02/14 13:37:01
Channel labels: NORTH SOUTH; EAST WEST ; UP DOWN

Trace length: 0h14'00''.
Analyzed 55% 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
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DOTT. GEOL. PAOLO TRENTI

DOTT. GEOL. MARIA CRISTINA VERRECCHIA

Pagina 2 di 2

SINGLE COMPONENT SPECTRA

EXPERIMENTAL vs. SYNTHETIC H/V

Depth at the bottom
of the layer [m]

Thickness [m] Vs [m/s]

1.00 1.00 138
7.00 6.00 292
32.00 25.00 388
62.00 30.00 485
122.00 60.00 525

inf. inf. 730

Vs(0.0-30.0)=345m/s
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DOTT. GEOL. PAOLO TRENTI

DOTT. GEOL. MARIA CRISTINA VERRECCHIA

Pagina 1 di 2

RILEVAZIONE TROMOGRAFICA – RAPPORTO DI PROVA 13.025-1.TR1

13025 RAVENNA, TEATRO RASI TR1

Strumento: TEN-0006/01-07
Inizio registrazione: 10/10/13 11:00:52
Fine registrazione: 10/10/13 11:30:53
Nomi canali: NORTH SOUTH; EAST WEST ; UP DOWN

Durata registrazione: 0h30'00''.
Analizzato 83% 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

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017HVSR7A



DOTT. GEOL. PAOLO TRENTI

DOTT. GEOL. MARIA CRISTINA VERRECCHIA

Pagina 2 di 2

SPETTRI DELLE SINGOLE COMPONENTI

H/V SPERIMENTALE vs. H/V SINTETICO

Profondità alla base
dello strato [m]

Spessore [m] Vs [m/s]

2.20 2.20 205
77.20 75.00 350
252.20 175.00 560

inf. inf. 750

Vs(0.0-30.0)=333m/s
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DOTT. GEOL. PAOLO TRENTI

DOTT. GEOL. MARIA CRISTINA VERRECCHIA

Pagina 1 di 2

RILEVAZIONE TROMOGRAFICA – RAPPORTO DI PROVA 13.025-4.TR1

13025 RAVENNA, ALMAGIA' TR1

Instrument: TEN-0006/01-07
Start recording: 13/02/14 14:08:07
End recording: 13/02/14 15:11:26
Channel labels: NORTH SOUTH; EAST WEST ; UP DOWN

Trace length: 1h03'12''.
Analyzed 96% trace (automatic 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
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DOTT. GEOL. PAOLO TRENTI

DOTT. GEOL. MARIA CRISTINA VERRECCHIA

Pagina 2 di 2

SINGLE COMPONENT SPECTRA

EXPERIMENTAL vs. SYNTHETIC H/V

Depth at the bottom of
the layer [m]

Thickness [m] Vs [m/s]

0.80 0.80 160
3.80 3.00 310
12.80 9.00 340
42.80 30.00 450
92.80 50.00 500
342.80 250.00 690

inf. inf. 1050

Vs(0.0-30.0)=378m/s
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DOTT. GEOL. PAOLO TRENTI

DOTT. GEOL. MARIA CRISTINA VERRECCHIA
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RILEVAZIONE TROMOGRAFICA – RAPPORTO DI PROVA 13.025-7.TR1

13025 RAVENNA, IPPODROMO TR1

Instrument: TEN-0006/01-07
Start recording: 10/10/13 13:17:19
End recording: 10/10/13 13:31:20
Channel labels: NORTH SOUTH; EAST WEST ; UP DOWN

Trace length: 0h14'00''.
Analyzed 90% trace (manual window selection)
Sampling rate: 128 Hz
Window size: 20 s
Smoothing type: Triangular window
Smoothing: 10%

RAPPORTO SPETTRALE ORIZZONTALE SU VERTICALE

SERIE TEMPORALE H/V DIREZIONALITA' H/V
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DOTT. GEOL. PAOLO TRENTI

DOTT. GEOL. MARIA CRISTINA VERRECCHIA

Pagina 2 di 2

SPETTRI DELLE SINGOLE COMPONENTI

H/V SPERIMENTALE vs. H/V SINTETICO

Profondità alla base
dello strato [m]

Spessore [m] Vs [m/s]

2.00 2.00 135
9.00 7.00 250

39.00 30.00 290
239.00 200.00 420

inf. inf. 640

Vs(0.0-30.0)=260m/s
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TROMINO®  
  www.tromino.it  

CLASSE, EXZUCCHERIFICIO 1                      
 
Instrument: TRZ-0117/01-11   
Start recording: 20/01/16 09:55:37 End recording:   20/01/16 10:15:37 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
Trace length:      0h20'00''.  Analyzed 97% 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 
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SINGLE COMPONENT SPECTRA 

 
 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

0.30 0.30 70 0.35 
2.80 2.50 150 0.35 
6.80 4.00 230 0.35 

10.80 4.00 200 0.35 
24.80 14.00 220 0.35 
27.80 3.00 150 0.35 
30.80 3.00 320 0.35 
35.80 5.00 160 0.35 
45.80 10.00 500 0.35 
85.80 40.00 260 0.35 
115.80 30.00 550 0.35 
185.80 70.00 280 0.35 

inf. inf. 620 0.35 
Vs(0.0-30.0)=202m/s 
Vs(3.0-33.0)=209m/s 
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Max. H/V at 63.97 ± 3.14 Hz (in the range 0.0 - 64.0 Hz). 
 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 63.97 > 0.50 OK  
nc(f0) > 200 74203.8 > 200 OK  

σσσσA(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 
σσσσA(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  1026 
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 35.031 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2   NO 

A0 > 2  2.41 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0.02431| < 0.05 OK  

σσσσf < εεεε(f0) 1.55518 < 3.19844 OK  
σσσσA(f0) < θθθθ(f0) 0.2815 < 1.58 OK  

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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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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Allegato 6 – Sismogrammi – MASW2 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
Sismogrammi acquisiti dai 24 geofoni durante l'indagine. La sorgente è posta ad una distanza di 8 m dal  
geofono 24. La spaziatura tra i geofoni è di 2 m. 
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Allegato 2 – Sismogrammi – MASW1 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
Sismogrammi acquisiti dai 24 geofoni durante l'indagine. La sorgente è posta ad una distanza di 8 m dal  
geofono 24. La spaziatura tra i geofoni è di 2 m. 
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DOTT. GEOL. PAOLO TRENTI

DOTT. GEOL. MARIA CRISTINA VERRECCHIA

Pagina 1 di 2

RILEVAZIONE TROMOGRAFICA – RAPPORTO DI PROVA 13.025-6.TR1

13025 RAVENNA, CIMITERO TR1

Strumento: TEN-0006/01-07
Inizio registrazione: 27/09/13 16:34:11
Fine registrazione: 27/09/13 17:04:12
Nomi canali: NORTH SOUTH; EAST WEST ; UP DOWN

Durata registrazione: 0h30'00''.
Analizzato 89% 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

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017HVSR16A



DOTT. GEOL. PAOLO TRENTI

DOTT. GEOL. MARIA CRISTINA VERRECCHIA

Pagina 2 di 2

SPETTRI DELLE SINGOLE COMPONENTI

H/V SPERIMENTALE vs. H/V SINTETICO

Profondità alla base
dello strato [m]

Spessore [m] Vs [m/s]

4.00 4.00 184
44.00 40.00 270
144.00 100.00 450

inf. inf. 620

Vs(0.0-30.0)=254m/s

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017



ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017

HVSR17A



ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017



ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017



ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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HVSR19A



ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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HVSR43A
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ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017

HVSR47A
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ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017



ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017

HVSR48A



ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017

HVSR49A
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ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017



ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017

HVSR50A



ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017



ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017



ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017

HVSR51A



ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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HVSR52A
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ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017

HVSR53A
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ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017



ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017HVSR54A



ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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TROMINO® Grilla
www.tromino.it  

T50

Instrument: TR-0007-01-05   
Start recording: 22/08/14 09:46:33 End recording:   22/08/14 10:06:34
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN 
GPS data not available

Trace length:     0h20'00''. Analysis performed on the entire trace.
Sampling frequency:    128 Hz
Window size:  20 s
Smoothing window: Triangular window
Smoothing:  10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

H/V TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017

HVSR57A



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 63.97 ± 0.07 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f0 > 10 / Lw 63.97 > 0.50 OK
nc(f0) > 200 76762.5 > 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  1026 
times

OK

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

Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2 50.625 Hz OK
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 NO

A0 > 2 3.56 > 2 OK
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.00051| < 0.05 OK

f < (f0) 0.03235 < 3.19844 OK
A(f0) < (f0) 0.0862 < 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)

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

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017



TROMINO® Grilla
www.tromino.it  

T51
Instrument: TRS-0004/00-06  
Start recording: 22/08/14 09:58:45 End recording:   22/08/14 10:18:46
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN 
GPS data not available

Trace length:     0h20'00''. Analysis performed on the entire trace.
Sampling frequency:    128 Hz
Window size:  20 s
Smoothing window: Triangular window
Smoothing:  10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

H/V TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017

HVSR58A



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 49.16 ± 0.41 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f0 > 10 / Lw 49.16 > 0.50 OK
nc(f0) > 200 58987.5 > 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  1262 
times

OK

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

Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2 36.0 Hz OK
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 NO

A0 > 2 2.75 > 2 OK
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.00413| < 0.05 OK

f < (f0) 0.20312 < 2.45781 OK
A(f0) < (f0) 0.0388 < 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)

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

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017



TROMINO® Grilla
www.tromino.it  

T52

Instrument: TR-0007-01-05   
Start recording: 22/08/14 10:21:32 End recording:   22/08/14 10:41:33
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN 
GPS data not available

Trace length:     0h20'00''. Analysis performed on the entire trace.
Sampling frequency:    128 Hz
Window size:  20 s
Smoothing window: Triangular window
Smoothing:  10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

H/V TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017

HVSR59A



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 1.13 ± 0.01 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f0 > 10 / Lw 1.13 > 0.50 OK
nc(f0) > 200 1350.0 > 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  55 times OK

Criteria for a clear HVSR 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 1.54 > 2 NO
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.00595| < 0.05 OK

f < (f0) 0.00669 < 0.1125 OK
A(f0) < (f0) 0.0748 < 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

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017



TROMINO® Grilla
www.tromino.it  

T53

Instrument: TRS-0004/00-06  
Start recording: 22/08/14 10:30:45 End recording:   22/08/14 10:56:46
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN 
GPS data not available

Trace length:     0h26'00''. Analysis performed on the entire trace.
Sampling frequency:    128 Hz
Window size:  20 s
Smoothing window: Triangular window
Smoothing:  10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

H/V TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017

HVSR60A



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 57.5 ± 0.39 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f0 > 10 / Lw 57.50 > 0.50 OK
nc(f0) > 200 89700.0 > 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  1129 
times

OK

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

Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2 49.438 Hz OK
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 NO

A0 > 2 4.22 > 2 OK
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.00338| < 0.05 OK

f < (f0) 0.19419 < 2.875 OK
A(f0) < (f0) 0.0592 < 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)

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

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017



TROMINO® Grilla
www.tromino.it  

T55

Instrument: TRS-0004/00-06  
Start recording: 22/08/14 11:08:24 End recording:   22/08/14 11:36:25
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN 
GPS data not available

Trace length:     0h28'00''. Analysis performed on the entire trace.
Sampling frequency:    128 Hz
Window size:  20 s
Smoothing window: Triangular window
Smoothing:  10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

H/V TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017

HVSR61A



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 60.72 ± 2.04 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f0 > 10 / Lw 60.72 > 0.50 OK
nc(f0) > 200 102007.5 > 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  1078 
times

OK

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

Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2 47.563 Hz OK
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 NO

A0 > 2 3.90 > 2 OK
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.01683| < 0.05 OK

f < (f0) 1.02169 < 3.03594 OK
A(f0) < (f0) 0.1026 < 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)

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

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017



TROMINO® Grilla
www.tromino.it  

T54

Instrument: TR-0007-01-05   
Start recording: 22/08/14 10:59:06 End recording:   22/08/14 11:19:07
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN 
GPS data not available

Trace length:     0h20'00''. Analysis performed on the entire trace.
Sampling frequency:    128 Hz
Window size:  20 s
Smoothing window: Triangular window
Smoothing:  10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

H/V TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017

HVSR62A



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 1.09 ± 0.08 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f0 > 10 / Lw 1.09 > 0.50 OK
nc(f0) > 200 1312.5 > 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  54 times OK

Criteria for a clear HVSR 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 4.344 Hz OK

A0 > 2 2.23 > 2 OK
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.03497| < 0.05 OK

f < (f0) 0.03825 < 0.10938 OK
A(f0) < (f0) 0.1173 < 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

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017



TROMINO® Grilla
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T56

Instrument: TR-0007-01-05   
Start recording: 22/08/14 11:40:49 End recording:   22/08/14 12:00:50
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN 
GPS data not available

Trace length:     0h20'00''. Analysis performed on the entire trace.
Sampling frequency:    128 Hz
Window size:  20 s
Smoothing window: Triangular window
Smoothing:  10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

H/V TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017

HVSR63A



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 63.97 ± 0.0 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f0 > 10 / Lw 63.97 > 0.50 OK
nc(f0) > 200 76762.5 > 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  1026 
times

OK

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

Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2 33.0 Hz OK
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 NO

A0 > 2 2.90 > 2 OK
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.0| < 0.05 OK

f < (f0) 0.0 < 3.19844 OK
A(f0) < (f0) 0.0477 < 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)

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

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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T57

Instrument: TRS-0004/00-06  
Start recording: 22/08/14 11:54:10 End recording:   22/08/14 12:14:11
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN 
GPS data not available

Trace length:     0h20'00''. Analysis performed on the entire trace.
Sampling frequency:    128 Hz
Window size:  20 s
Smoothing window: Triangular window
Smoothing:  10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

H/V TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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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 42.81 ± 3.21 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f0 > 10 / Lw 42.81 > 0.50 OK
nc(f0) > 200 51375.0 > 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  1364 
times

OK

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

Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2 25.344 Hz OK
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 NO

A0 > 2 2.18 > 2 OK
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.03716| < 0.05 OK

f < (f0) 1.59096 < 2.14063 OK
A(f0) < (f0) 0.0726 < 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)

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

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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T58

Instrument: TR-0007-01-05   
Start recording: 22/08/14 12:25:09 End recording:   22/08/14 12:45:10
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN 
GPS data not available

Trace length:     0h20'00''. Analyzed 82% trace (manual window selection)
Sampling frequency:    128 Hz
Window size:  20 s
Smoothing window: Triangular window
Smoothing:  10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

H/V TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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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 62.09 ± 2.56 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f0 > 10 / Lw 62.09 > 0.50 OK
nc(f0) > 200 60851.9 > 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  1056 
times

OK

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

Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2 41.281 Hz OK
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 NO

A0 > 2 3.32 > 2 OK
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.02025| < 0.05 OK

f < (f0) 1.25753 < 3.10469 OK
A(f0) < (f0) 0.0729 < 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)

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

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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T59

Instrument: TRS-0004/00-06  
Start recording: 22/08/14 12:28:49 End recording:   22/08/14 12:56:50
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN 
GPS data not available

Trace length:     0h28'00''. Analysis performed on the entire trace.
Sampling frequency:    128 Hz
Window size:  20 s
Smoothing window: Triangular window
Smoothing:  10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

H/V TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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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 52.19 ± 0.11 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f0 > 10 / Lw 52.19 > 0.50 OK
nc(f0) > 200 87675.0 > 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  1214 
times

OK

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

Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2 44.375 Hz OK
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 NO

A0 > 2 4.01 > 2 OK
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.00108| < 0.05 OK

f < (f0) 0.05618 < 2.60938 OK
A(f0) < (f0) 0.0961 < 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)

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

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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T60

Instrument: TR-0007-01-05   
Start recording: 22/08/14 13:13:35 End recording:   22/08/14 13:33:36
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN 
GPS data not available

Trace length:     0h20'00''. Analyzed 80% trace (manual window selection)
Sampling frequency:    128 Hz
Window size:  20 s
Smoothing window: Triangular window
Smoothing:  10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

H/V TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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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 0.38 ± 3.81 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f0 > 10 / Lw 0.38 > 0.50 NO
nc(f0) > 200 360.0 > 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  19 times OK

Criteria for a clear HVSR 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 1.98 > 2 NO
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |5.0017| < 0.05 NO

f < (f0) 1.87564 < 0.075 NO
A(f0) < (f0) 0.1462 < 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

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017



TROMINO® Grilla
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T61                        

Instrument: TRS-0004/00-06  
Start recording: 22/08/14 13:18:04 End recording:   22/08/14 13:46:05
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN 
GPS data not available

Trace length:     0h28'00''. Analysis performed on the entire trace.
Sampling frequency:    128 Hz
Window size:  20 s
Smoothing window: Triangular window
Smoothing:  10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

H/V TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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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 63.97 ± 2.22 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f0 > 10 / Lw 63.97 > 0.50 OK
nc(f0) > 200 107467.5 > 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  1026 
times

OK

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

Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2 38.938 Hz OK
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 NO

A0 > 2 2.73 > 2 OK
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.01735| < 0.05 OK

f < (f0) 1.10963 < 3.19844 OK
A(f0) < (f0) 0.0945 < 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)

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

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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T62                        

Instrument: TR-0007-01-05   
Start recording: 22/08/14 15:15:31 End recording:   22/08/14 15:35:32
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN 
GPS data not available

Trace length:     0h20'00''. Analysis performed on the entire trace.
Sampling frequency:    128 Hz
Window size:  20 s
Smoothing window: Triangular window
Smoothing:  10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

H/V TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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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 63.97 ± 0.19 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f0 > 10 / Lw 63.97 > 0.50 OK
nc(f0) > 200 76762.5 > 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  1026 
times

OK

Criteria for a clear HVSR 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 2.71 > 2 OK
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.00145| < 0.05 OK

f < (f0) 0.09249 < 3.19844 OK
A(f0) < (f0) 0.0739 < 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)

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

ADOTATTO con Delibera di C.C.   N. 182544/105 del 31/10/2017
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T79                     

Instrument: TRS-0004/00-06   
Start recording: 15/04/14 18:09:55 End recording:   15/04/14 18:31:55 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:     0h22'00''.  Analysis performed on the entire trace. 
Sampling frequency:    128 Hz 
Window size:  20 s 
Smoothing window: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 
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SINGLE COMPONENT SPECTRA 
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  www.tromino.it  

[According to the Sesame, 2005 guidelines. Please read carefully the Grilla  manual before interpreting 
the following tables.] 
  
 

Max. H/V at 60.47 ± 0.24 Hz (in the range 0.0 - 64.0 Hz).

 
 

Criteria for a reliable HVSR curve
[All 3 should be fulfilled] 

 
f0 > 10 / Lw 60.47 > 0.50 OK
nc(f0) > 200 79818.8 > 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  1082 
times 

OK

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

 
Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2 46.0 Hz OK
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2  NO

A0 > 2 3.70 > 2 OK
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.00193| < 0.05 OK

f < (f0) 0.117 < 3.02344 OK
A(f0) < (f0) 0.0665 < 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)

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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T78 

Instrument: TRS-0004/00-06   
Start recording: 12/07/13 08:13:13 End recording:   12/07/13 08:33:14 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:     0h20'00''.  Analysis performed on the entire trace. 
Sampling frequency:    128 Hz 
Window size:  20 s 
Smoothing window: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 
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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 57.19 ± 2.12 Hz (in the range 0.0 - 64.0 Hz).

 
 

Criteria for a reliable HVSR curve
[All 3 should be fulfilled] 

 
f0 > 10 / Lw 57.19 > 0.50 OK
nc(f0) > 200 68625.0 > 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  1134 
times 

OK

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

 
Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2 38.125 Hz OK
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2  NO

A0 > 2 3.80 > 2 OK
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.01834| < 0.05 OK

f < (f0) 1.04897 < 2.85938 OK
A(f0) < (f0) 0.1625 < 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)

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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T77 

Instrument: TRS-0004/00-06   
Start recording: 15/04/14 15:46:28 End recording:   15/04/14 16:16:29 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:     0h30'00''.  Analyzed 95% trace (manual window selection) 
Sampling frequency:    128 Hz 
Window size:  30 s 
Smoothing window: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 
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