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TROMINO® Grilla
www.tromino.it  

TRACCIA 2 MARTINENGO, CORTE NOVA 44/50                        

Instrument: TRZ-0047/01-09   
Start recording: 05/04/11 09:56:10 End recording:   05/04/11 10:16:11 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 

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 



TROMINO® Grilla
www.tromino.it  

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

1.10 1.10 170 0.35 
13.60 12.50 360 0.35 
23.60 10.00 700 0.35 
33.60 10.00 750 0.35 

inf. inf. 850 0.35 

Vs(0.0-30.0)=469m/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 6.59 ± 3.15 Hz (in the range 0.0 - 64.0  Hz). 

Criteria for a reliable H/V curve
[All 3 should be fulfilled] 

f0 > 10 / Lw 6.59 > 0.50 OK 
nc(f0) > 200 6857.5 > 200 OK 

σσσσA(f) < 2 for 0.5f 0 < f < 2f 0 if  f 0 > 0.5Hz 
σσσσA(f) < 3 for 0.5f 0 < f < 2f 0 if  f 0 < 0.5Hz 

Exceeded  0 out of  318 times OK 

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

Exists f  - in  [f 0/4, f0] | AH/V(f  -) < A0 / 2 3.063 Hz OK 
Exists f  + in  [f 0, 4f0] | AH/V(f  +) < A0 / 2 14.188 Hz OK 

A0 > 2  2.34 > 2 OK 
fpeak[AH/V(f) ± σσσσA(f)] = f 0 ± 5% |0.23557| < 0.05 NO 

σσσσf < εεεε(f0) 1.5533 < 0.32969 NO 
σσσσA(f0) < θθθθ(f0) 0.2153 < 1.58 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  

TRACCIA 3 MARTINENGO, CORTE NOVA AMB 24 45/5                        

Instrument: TRZ-0047/01-09   
Start recording: 05/04/11 10:23:21 End recording:   05/04/11 10:43:22 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 

Trace length:      0h20'00''.  Analyzed 88% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

H/V TIME HISTORY DIRECTIONAL H/V 



TROMINO® Grilla
www.tromino.it  

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

1.50 1.50 160 0.35 
19.50 18.00 380 0.35 
29.50 10.00 670 0.35 
39.50 10.00 750 0.35 

inf. inf. 800 0.35 

Vs(0.0-30.0)=415m/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 26.75 ± 1.02 Hz (in the range 0.0 - 64. 0 Hz). 

Criteria for a reliable H/V curve
[All 3 should be fulfilled] 

f0 > 10 / Lw 26.75 > 0.50 OK 
nc(f0) > 200 28355.0 > 200 OK 

σσσσA(f) < 2 for 0.5f 0 < f < 2f 0 if  f 0 > 0.5Hz 
σσσσA(f) < 3 for 0.5f 0 < f < 2f 0 if  f 0 < 0.5Hz 

Exceeded  0 out of  1285 
times 

OK 

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

Exists f  - in  [f 0/4, f0] | AH/V(f  -) < A0 / 2 16.313 Hz OK 
Exists f  + in  [f 0, 4f0] | AH/V(f  +) < A0 / 2 39.5 Hz OK 

A0 > 2  2.85 > 2 OK 
fpeak[AH/V(f) ± σσσσA(f)] = f 0 ± 5% |0.0189| < 0.05 OK 

σσσσf < εεεε(f0) 0.50548 < 1.3375 OK 
σσσσA(f0) < θθθθ(f0) 0.6068 < 1.58 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  

TRACCIA 4 MARTINENGO, PARCO VILLE SCUOLA 46/                        

Instrument: TRZ-0047/01-09   
Start recording: 05/04/11 11:08:41 End recording:   05/04/11 11:28:42 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 

Trace length:      0h20'00''.  Analysis performed on the entire trace. 
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 



TROMINO® Grilla
www.tromino.it  

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

1.70 1.70 160 0.35 
14.70 13.00 300 0.35 
19.70 5.00 750 0.35 
24.70 5.00 500 0.35 
39.70 15.00 750 0.35 
43.70 4.00 500 0.35 

inf. inf. 750 0.35 

Vs(0.0-30.0)=386m/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 0.47 ± 0.03 Hz (in the range 0.0 - 64.0  Hz). 

Criteria for a reliable H/V curve
[All 3 should be fulfilled] 

f0 > 10 / Lw 0.47 > 0.50 NO 
nc(f0) > 200 562.5 > 200 OK 

σσσσA(f) < 2 for 0.5f 0 < f < 2f 0 if  f 0 > 0.5Hz 
σσσσA(f) < 3 for 0.5f 0 < f < 2f 0 if  f 0 < 0.5Hz 

Exceeded  0 out of  24 times OK 

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

Exists f  - in  [f 0/4, f0] | AH/V(f  -) < A0 / 2 NO 
Exists f  + in  [f 0, 4f0] | AH/V(f  +) < A0 / 2 1.063 Hz OK 

A0 > 2  1.34 > 2 NO 
fpeak[AH/V(f) ± σσσσA(f)] = f 0 ± 5% |0.02912| < 0.05 OK 

σσσσf < εεεε(f0) 0.01365 < 0.09375 OK 
σσσσA(f0) < θθθθ(f0) 0.3603 < 2.5 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  

TRACCIA 5 MARTINENGO, AMBITO 5 47/50                        

Instrument: TRZ-0047/01-09   
Start recording: 05/04/11 11:50:05 End recording:   05/04/11 12:10:06 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 

Trace length:      0h20'00''.  Analysis performed on the entire trace. 
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 



TROMINO® Grilla
www.tromino.it  

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 1.00 150 0.35 
5.00 4.00 250 0.35 
8.50 3.50 200 0.35 
11.00 2.50 250 0.35 
16.50 5.50 400 0.35 
22.50 6.00 480 0.35 
28.50 6.00 550 0.35 

inf. inf. 600 0.35 

Vs(0.0-30.0)=334m/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 5.28 ± 0.66 Hz (in the range 0.0 - 64.0  Hz). 

Criteria for a reliable H/V curve
[All 3 should be fulfilled] 

f0 > 10 / Lw 5.28 > 0.50 OK 
nc(f0) > 200 6337.5 > 200 OK 

σσσσA(f) < 2 for 0.5f 0 < f < 2f 0 if  f 0 > 0.5Hz 
σσσσA(f) < 3 for 0.5f 0 < f < 2f 0 if  f 0 < 0.5Hz 

Exceeded  0 out of  254 times OK 

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

Exists f  - in  [f 0/4, f0] | AH/V(f  -) < A0 / 2 2.875 Hz OK 
Exists f  + in  [f 0, 4f0] | AH/V(f  +) < A0 / 2 7.375 Hz OK 

A0 > 2  3.15 > 2 OK 
fpeak[AH/V(f) ± σσσσA(f)] = f 0 ± 5% |0.06156| < 0.05 NO 

σσσσf < εεεε(f0) 0.3251 < 0.26406 NO 
σσσσA(f0) < θθθθ(f0) 0.4837 < 1.58 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  

TRACCIA 6 MARTINENGO, STAMPERIA 48/5                        

Instrument: TRZ-0047/01-09   
Start recording: 05/04/11 13:43:38 End recording:   05/04/11 14:03:39 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 

Trace length:      0h20'00''.  Analyzed 92% 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 



TROMINO® Grilla
www.tromino.it  

SINGLE COMPONENT SPECTRA 



TROMINO® Grilla
www.tromino.it  

EXPERIMENTAL vs. SYNTHETIC H/V 



TROMINO® Grilla
www.tromino.it  

Depth at the bottom of 
the layer [m] 

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

1.00 1.00 150 0.35 
7.00 6.00 250 0.35 
10.50 3.50 200 0.35 
15.50 5.00 490 0.35 
19.00 3.50 400 0.35 
24.00 5.00 600 0.35 
30.00 6.00 550 0.35 

inf. inf. 620 0.35 

Vs(0.0-30.0)=347m/s 



TROMINO® Grilla
www.tromino.it  

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

Max. H/V at 1.09 ± 0.02 Hz (in the range 0.0 - 64.0  Hz). 

Criteria for a reliable H/V curve
[All 3 should be fulfilled] 

f0 > 10 / Lw 1.09 > 0.50 OK 
nc(f0) > 200 1203.1 > 200 OK 

σσσσA(f) < 2 for 0.5f 0 < f < 2f 0 if  f 0 > 0.5Hz 
σσσσA(f) < 3 for 0.5f 0 < f < 2f 0 if  f 0 < 0.5Hz 

Exceeded  0 out of  54 times OK 

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

Exists f  - in  [f 0/4, f0] | AH/V(f  -) < A0 / 2 0.938 Hz OK 
Exists f  + in  [f 0, 4f0] | AH/V(f  +) < A0 / 2 1.25 Hz OK 

A0 > 2  4.32 > 2 OK 
fpeak[AH/V(f) ± σσσσA(f)] = f 0 ± 5% |0.00727| < 0.05 OK 

σσσσf < εεεε(f0) 0.00795 < 0.10938 OK 
σσσσA(f0) < θθθθ(f0) 0.9815 < 1.78 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  

TRACCIA 7 MARTINENGO_04_07_2011, VIA TRENTO             

Instrument: TRZ-0047/01-09   
Start recording: 04/07/11 10:43:48 End recording:   04/07/11 11:03:49 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 

Trace length:      0h20'00''.  Analysis performed on the entire trace. 
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 



TROMINO® Grilla
www.tromino.it  

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 1.00 150 0.35 
7.00 6.00 250 0.35 
11.00 4.00 200 0.35 
16.00 5.00 450 0.35 
22.00 6.00 480 0.35 
27.50 5.50 510 0.35 
33.00 5.50 540 0.35 

inf. inf. 570 0.35 

Vs(0.0-30.0)=334m/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 1.06 ± 0.11 Hz (in the range 0.0 - 64.0  Hz). 

Criteria for a reliable H/V curve
[All 3 should be fulfilled] 

f0 > 10 / Lw 1.06 > 0.50 OK 
nc(f0) > 200 1275.0 > 200 OK 

σσσσA(f) < 2 for 0.5f 0 < f < 2f 0 if  f 0 > 0.5Hz 
σσσσA(f) < 3 for 0.5f 0 < f < 2f 0 if  f 0 < 0.5Hz 

Exceeded  1 out of  52 times NO 

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

Exists f  - in  [f 0/4, f0] | AH/V(f  -) < A0 / 2 0.938 Hz OK 
Exists f  + in  [f 0, 4f0] | AH/V(f  +) < A0 / 2 1.25 Hz OK 

A0 > 2  4.22 > 2 OK 
fpeak[AH/V(f) ± σσσσA(f)] = f 0 ± 5% |0.05198| < 0.05 NO 

σσσσf < εεεε(f0) 0.05523 < 0.10625 OK 
σσσσA(f0) < θθθθ(f0) 1.0308 < 1.78 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  

TRACCIA 8 MARTINENGO_04_07_2011, VIA GROMAGLIE          

Instrument: TRZ-0047/01-09   
Start recording: 04/07/11 11:20:00 End recording:   04/07/11 11:40:01 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 

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 



TROMINO® Grilla
www.tromino.it  

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

0.50 0.50 350 0.35 
2.00 1.50 250 0.35 
5.50 3.50 300 0.35 
9.50 4.00 220 0.35 
15.00 5.50 450 0.35 
20.50 5.50 500 0.35 
26.50 6.00 550 0.35 

inf. inf. 600 0.35 

Vs(0.0-30.0)=388m/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 63.97 ± 0.0 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 69086.3 > 200 OK 

σσσσA(f) < 2 for 0.5f 0 < f < 2f 0 if  f 0 > 0.5Hz 
σσσσA(f) < 3 for 0.5f 0 < f < 2f 0 if  f 0 < 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  [f 0/4, f0] | AH/V(f  -) < A0 / 2 55.563 Hz OK 
Exists f  + in  [f 0, 4f0] | AH/V(f  +) < A0 / 2 NO 

A0 > 2  5.35 > 2 OK 
fpeak[AH/V(f) ± σσσσA(f)] = f 0 ± 5% |0.0| < 0.05 OK 

σσσσf < εεεε(f0) 0.0 < 3.19844 OK 
σσσσA(f0) < θθθθ(f0) 0.3568 < 1.58 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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TRACCIA 9 MARTINENGO_04_07_2011, VIA I DA LUMEZZANE      

Instrument: TRZ-0047/01-09   
Start recording: 04/07/11 11:58:02 End recording:   04/07/11 12:18:03 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 

Trace length:      0h20'00''.  Analyzed 95% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

H/V TIME HISTORY DIRECTIONAL H/V 
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SINGLE COMPONENT SPECTRA 
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EXPERIMENTAL vs. SYNTHETIC H/V 

Depth at the bottom of 
the layer [m] 

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

1.50 1.50 140 0.35 
4.50 3.00 280 0.35 
8.00 3.50 200 0.35 
13.00 5.00 300 0.35 
18.50 5.50 400 0.35 
24.00 5.50 450 0.35 
30.00 6.00 500 0.35 

inf. inf. 550 0.35 

Vs(0.0-30.0)=321m/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 1.09 ± 0.05 Hz (in the range 0.0 - 64.0  Hz). 

Criteria for a reliable H/V curve
[All 3 should be fulfilled] 

f0 > 10 / Lw 1.09 > 0.50 OK 
nc(f0) > 200 1246.9 > 200 OK 

σσσσA(f) < 2 for 0.5f 0 < f < 2f 0 if  f 0 > 0.5Hz 
σσσσA(f) < 3 for 0.5f 0 < f < 2f 0 if  f 0 < 0.5Hz 

Exceeded  0 out of  54 times OK 

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

Exists f  - in  [f 0/4, f0] | AH/V(f  -) < A0 / 2 0.906 Hz OK 
Exists f  + in  [f 0, 4f0] | AH/V(f  +) < A0 / 2 1.281 Hz OK 

A0 > 2  2.94 > 2 OK 
fpeak[AH/V(f) ± σσσσA(f)] = f 0 ± 5% |0.02196| < 0.05 OK 

σσσσf < εεεε(f0) 0.02402 < 0.10938 OK 
σσσσA(f0) < θθθθ(f0) 0.8291 < 1.78 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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TRACCIA 10 MARTINENGO_04_07_2011, MARTINENGO CONFIN E CON GHISALBA   

Instrument: TRZ-0047/01-09   
Start recording: 04/07/11 12:29:36 End recording:   04/07/11 12:49:37 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 

Trace length:      0h20'00''.  Analysis performed on the entire trace. 
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 
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EXPERIMENTAL vs. SYNTHETIC H/V 

Depth at the bottom of 
the layer [m] 

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

1.00 1.00 220 0.35 
3.00 2.00 280 0.35 
7.00 4.00 220 0.35 
13.00 6.00 300 0.35 
19.00 6.00 470 0.35 
25.00 6.00 540 0.35 
31.00 6.00 570 0.35 

inf. inf. 620 0.35 

Vs(0.0-30.0)=364m/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 0.22 ± 0.06 Hz (in the range 0.0 - 64.0  Hz). 

Criteria for a reliable H/V curve
[All 3 should be fulfilled] 

f0 > 10 / Lw 0.22 > 0.50 NO 
nc(f0) > 200 262.5 > 200 OK 

σσσσA(f) < 2 for 0.5f 0 < f < 2f 0 if  f 0 > 0.5Hz 
σσσσA(f) < 3 for 0.5f 0 < f < 2f 0 if  f 0 < 0.5Hz 

Exceeded  0 out of  12 times OK 

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

Exists f  - in  [f 0/4, f0] | AH/V(f  -) < A0 / 2 0.094 Hz OK 
Exists f  + in  [f 0, 4f0] | AH/V(f  +) < A0 / 2 NO 

A0 > 2  1.21 > 2 NO 
fpeak[AH/V(f) ± σσσσA(f)] = f 0 ± 5% |0.13388| < 0.05 NO 

σσσσf < εεεε(f0) 0.02929 < 0.04375 OK 
σσσσA(f0) < θθθθ(f0) 0.5399 < 2.5 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 




