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prova n° fr (Hz) Vs (m/s) h (m) 
0 3,3 295 22,5 
1 3,6 295 20,5 
2 2,6 200 19,5 
3 1,7 200 29,5 
4 0,94 208 55 
5 0,97 208 53 
6 1,84 200 27 
7 5,7 295 13 
8 1,4 208 37 
9 1,19 208 44 
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13 3,97 295 18,5 
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TROMINO® Grilla 
  www.tromino.it  

 
H/V n° 0 
 
Start recording: 01/10/07 11:38:17 End recording:   01/10/07 11:58:18 
GPS data not available 
 
 
 
Trace length:     0h20'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 Hz 
Window size:  20 s 
Smoothing window: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 
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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. HVSR at 94,47 ± 3,45 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 94,47 > 0,50 OK  
nc(f0) > 200 113362,5 > 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  2586 
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 36,406 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2   NO 

A0 > 2  2,35 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,01811| < 0.05 OK  

σσσσf < εεεε(f0) 1,71107 < 4,72344 OK  
σσσσA(f0) < θθθθ(f0) 0,0471 < 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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H/V n° 1 
 
Start recording: 01/10/07 13:44:57 End recording:   01/10/07 14:04:58 
GPS data not available 
 
 
 
Trace length:     0h20'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 Hz 
Window size:  20 s 
Smoothing window: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 
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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. HVSR at 87,63 ± 0,06 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 87,63 > 0,50 OK  
nc(f0) > 200 105150,0 > 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  2695 
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 72,469 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 105,531 Hz OK  

A0 > 2  4,24 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,00032| < 0.05 OK  

σσσσf < εεεε(f0) 0,02789 < 4,38125 OK  
σσσσA(f0) < θθθθ(f0) 0,1131 < 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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H/V n° 2 
 
Start recording: 01/10/07 14:12:11 End recording:   01/10/07 14:32:12 
GPS data not available 
 
 
 
Trace length:     0h20'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 Hz 
Window size:  20 s 
Smoothing window: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 
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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. HVSR at 2,59 ± 0,27 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 2,59 > 0,50 OK  
nc(f0) > 200 3112,5 > 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  126 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 1,656 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3,313 Hz OK  

A0 > 2  3,01 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,05159| < 0.05  NO 

σσσσf < εεεε(f0) 0,13381 < 0,12969  NO 
σσσσA(f0) < θθθθ(f0) 0,1333 < 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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H/V n° 3 
 
Start recording: 03/10/07 14:51:15 End recording:   03/10/07 15:11:16 
GPS data not available 
 
 
 
Trace length:     0h20'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 Hz 
Window size:  20 s 
Smoothing window: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 
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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. HVSR at 1,69 ± 0,01 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 1,69 > 0,50 OK  
nc(f0) > 200 2025,0 > 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  82 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 0,844 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 2,031 Hz OK  

A0 > 2  2,76 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,00387| < 0.05 OK  

σσσσf < εεεε(f0) 0,00653 < 0,16875 OK  
σσσσA(f0) < θθθθ(f0) 0,0958 < 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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H/V n° 4 
 
Start recording: 15/10/07 10:38:23 End recording:   15/10/07 11:08:24 
GPS data not available 
 
 
 
Trace length:     0h30'00''.  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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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 
the following tables.] 
  
 

 
Max. HVSR at 0,94 ± 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 0,94 > 0,50 OK  
nc(f0) > 200 1687,5 > 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  46 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 0,563 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 1,188 Hz OK  

A0 > 2  2,98 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,03604| < 0.05 OK  

σσσσf < εεεε(f0) 0,03379 < 0,14063 OK  
σσσσA(f0) < θθθθ(f0) 0,105 < 2,0 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
σf  

ε(f0) 
A0 

AH/V(f) 
f – 

f + 

σA(f) 
 

σlogH/V(f) 
θ(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition σf < ε(f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), σA(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition σA(f) < θ(f0) 

 
Threshold values for σf and σA(f0) 

Freq.range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
ε(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

θ(f0) for σA(f0) 3.0 2.5 2.0 1.78 1.58 
Log θ(f0) for σlogH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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H/V n° 5 
 
Start recording: 15/10/07 11:16:34 End recording:   15/10/07 11:46:35 
GPS data not available 
 
 
 
Trace length:     0h30'00''.  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. HVSR at 1,44 ± 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 1,44 > 0,50 OK  
nc(f0) > 200 2587,5 > 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  70 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 0,813 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2   NO 

A0 > 2  1,62 > 2  NO 
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,00205| < 0.05 OK  

σσσσf < εεεε(f0) 0,00295 < 0,14375 OK  
σσσσA(f0) < θθθθ(f0) 0,067 < 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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H/V n° 6 
 
Start recording: 15/10/07 14:21:33 End recording:   15/10/07 14:41:34 
GPS data not available 
 
 
 
Trace length:     0h20'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 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. HVSR at 1,84 ± 0,01 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 1,84 > 0,50 OK  
nc(f0) > 200 2212,5 > 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  90 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 1,281 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 2,25 Hz OK  

A0 > 2  2,74 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,0037| < 0.05 OK  

σσσσf < εεεε(f0) 0,00683 < 0,18438 OK  
σσσσA(f0) < θθθθ(f0) 0,1029 < 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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FILZI15_10_07, DIETRO AGIP                        
 
Start recording: 15/10/07 14:48:08 End recording:   15/10/07 15:08:09 
GPS data not available 
 
 
 
Trace length:     0h20'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 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. HVSR at 111,84 ± 0,4 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 111,84 > 0,50 OK  
nc(f0) > 200 134212,5 > 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  2308 
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 92,813 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2   NO 

A0 > 2  2,94 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,00178| < 0.05 OK  

σσσσf < εεεε(f0) 0,19898 < 5,59219 OK  
σσσσA(f0) < θθθθ(f0) 0,0876 < 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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H/V n° 8 
 
Start recording: 15/10/07 15:22:14 End recording:   15/10/07 15:52:15 
GPS data not available 
 
 
 
Trace length:     0h30'00''.  Analysis performed on the entire trace. 
Sampling frequency:    512 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. HVSR at 1,41 ± 0,01 Hz. (in the range 0,0 - 256,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 1,41 > 0,50 OK  
nc(f0) > 200 2531,3 > 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  68 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 1,063 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 1,75 Hz OK  

A0 > 2  1,50 > 2  NO 
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,00178| < 0.05 OK  

σσσσf < εεεε(f0) 0,0025 < 0,14063 OK  
σσσσA(f0) < θθθθ(f0) 0,0562 < 1,78 OK  

 
Lw  
nw  

nc = Lw nw f0  
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 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  

 
FILZI16_10_07, VIA LAVISOTTO SUD                        
 
Start recording: 16/10/07 10:59:50 End recording:   16/10/07 11:29:51 
GPS data not available 
 
 
 
Trace length:     0h30'00''.  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 

 

 
 



TROMINO® Grilla 
  www.tromino.it  

 
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. HVSR at 1,19 ± 0,02 Hz. (in the range 0,0 - 64,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 1,19 > 0,50 OK  
nc(f0) > 200 2137,5 > 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  58 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 0,656 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 1,438 Hz OK  

A0 > 2  2,96 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,00902| < 0.05 OK  

σσσσf < εεεε(f0) 0,01071 < 0,11875 OK  
σσσσA(f0) < θθθθ(f0) 0,1151 < 1,78 OK  

 
Lw  
nw  

nc = Lw nw f0  
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 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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H/V n° 10 
 
Start recording: 16/10/07 11:33:12 End recording:   16/10/07 12:03:12 
GPS data not available 
 
 
 
Trace length:     0h30'00''.  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. HVSR 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 2025,0 > 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  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 0,656 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 1,469 Hz OK  

A0 > 2  2,40 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,00405| < 0.05 OK  

σσσσf < εεεε(f0) 0,00455 < 0,1125 OK  
σσσσA(f0) < θθθθ(f0) 0,1226 < 1,78 OK  

 
Lw  
nw  

nc = Lw nw f0  
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 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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H/V n° 11 
 
Start recording: 17/10/07 16:12:59 End recording:   17/10/07 16:43:00 
GPS data not available 
 
 
 
Trace length:     0h30'00''.  Analysis performed on the entire trace. 
Sampling frequency:    512 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. HVSR at 4.06 ± 0.18 Hz. (in the range 0.0 - 256.0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 4,06 > 0,50 OK  
nc(f0) > 200 7312,5 > 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  196 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 1,688 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 4,906 Hz OK  

A0 > 2  2,26 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,02247| < 0.05 OK  

σσσσf < εεεε(f0) 0,09129 < 0,20313 OK  
σσσσA(f0) < θθθθ(f0) 0,0369 < 1,58 OK  

 
Lw  
nw  

nc = Lw nw f0  
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 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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H/V n° 12 
 
Start recording: 18/10/07 11:06:35 End recording:   18/10/07 11:30:36 
GPS data not available 
 
 
 
Trace length:     0h24'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 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. HVSR at 2,59 ± 0,03 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 2,59 > 0,50 OK  
nc(f0) > 200 3735,0 > 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  126 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 1,5 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3,281 Hz OK  

A0 > 2  2,21 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,00555| < 0.05 OK  

σσσσf < εεεε(f0) 0,01441 < 0,12969 OK  
σσσσA(f0) < θθθθ(f0) 0,0843 < 1,58 OK  

 
Lw  
nw  

nc = Lw nw f0  
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 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 
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FILZI18_10_07, ACI                        
 
Start recording: 18/10/07 11:36:32 End recording:   18/10/07 12:00:33 
GPS data not available 
 
 
 
Trace length:     0h24'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 Hz 
Window size:  20 s 
Smoothing window: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 
the following tables.] 
  
 

 
Max. HVSR at 3,97 ± 0,06 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 3,97 > 0,50 OK  
nc(f0) > 200 5715,0 > 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  192 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 2,25 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 5,438 Hz OK  

A0 > 2  3,06 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,00694| < 0.05 OK  

σσσσf < εεεε(f0) 0,02756 < 0,19844 OK  
σσσσA(f0) < θθθθ(f0) 0,1018 < 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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prova n° fr (Hz) Vs (m/s) h (m) h s.l.m. 
0 1,81 560 77,5 242.5 
1 2,2 560� 63,5 246.5 
2 1,8 560� 78,0 282 
3 2.1 560� 66,5 244 
4 2,3 560� 61,0 279 
5 4.3 560� 32,5 277.5 
6 7,5 560� 18,5 250 
7 3,1 560� 45,0 190 
8 3,2 560� 44,0 226 
9 2,5 560� 56,0 239 
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CASTELLER H/V n° 0                       
 
Start recording: 12/10/07 09:45:33 End recording:   12/10/07 10:11:34 
GPS data not available 
 
 
 
Trace length:     0h26'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 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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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 
the following tables.] 
  
 

 
Max. HVSR at 1,81 ± 0,05 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 1,81 > 0,50 OK  
nc(f0) > 200 2827,5 > 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  88 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 1,406 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3,0 Hz OK  

A0 > 2  3,80 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,01292| < 0.05 OK  

σσσσf < εεεε(f0) 0,02342 < 0,18125 OK  
σσσσA(f0) < θθθθ(f0) 0,1866 < 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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CASTELLER H/V n° 1                        
 
Start recording: 12/10/07 10:22:33 End recording:   12/10/07 10:48:34 
GPS data not available 
 
 
 
Trace length:     0h26'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 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. HVSR at 2,19 ± 0,04 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 2,19 > 0,50 OK  
nc(f0) > 200 3412,5 > 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  106 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 1,531 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3,125 Hz OK  

A0 > 2  3,79 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,00799| < 0.05 OK  

σσσσf < εεεε(f0) 0,01748 < 0,10938 OK  
σσσσA(f0) < θθθθ(f0) 0,1244 < 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  

 
CASTELLER H/V n° 2                        
 
Start recording: 18/01/08 10:18:11 End recording:   18/01/08 10:44:12 
GPS data not available 
 
 
 
Trace length:     0h26'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 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. HVSR at 5,28 ± 0,69 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 5,28 > 0,50 OK  
nc(f0) > 200 8238,8 > 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  254 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 4,531 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2   NO 

A0 > 2  3,16 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,06504| < 0.05  NO 

σσσσf < εεεε(f0) 0,3435 < 0,26406  NO 
σσσσA(f0) < θθθθ(f0) 0,1124 < 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  

 
CASTELLER H/V n° 3                        
 
Start recording: 18/01/08 10:51:03 End recording:   18/01/08 11:17:04 
GPS data not available 
 
 
 
Trace length:     0h26'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 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. HVSR at 2,13 ± 2,76 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 2,13 > 0,50 OK  
nc(f0) > 200 3315,0 > 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  103 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 1,219 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2   NO 

A0 > 2  2,52 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,6468| < 0.05  NO 

σσσσf < εεεε(f0) 1,37446 < 0,10625  NO 
σσσσA(f0) < θθθθ(f0) 0,0879 < 1,58 OK  

 
Lw  
nw  

nc = Lw nw f0  
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 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  

 
CASTELLER H/V n° 4                    
 
Start recording: 18/01/08 12:46:02 End recording:   18/01/08 13:12:03 
GPS data not available 
 
 
 
Trace length:     0h26'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 Hz 
Window size:  20 s 
Smoothing window: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 
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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. HVSR at 2,47 ± 0,15 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 2,47 > 0,50 OK  
nc(f0) > 200 3851,3 > 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  120 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 1,469 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 6,0 Hz OK  

A0 > 2  4,25 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,02931| < 0.05 OK  

σσσσf < εεεε(f0) 0,07236 < 0,12344 OK  
σσσσA(f0) < θθθθ(f0) 0,1628 < 1,58 OK  

 
Lw  
nw  

nc = Lw nw f0  
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 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  

 
CASTELLER H/V n° 5                        
 
Start recording: 25/01/08 14:26:27 End recording:   25/01/08 14:52:28 
GPS data not available 
 
 
 
Trace length:     0h26'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 Hz 
Window size:  20 s 
Smoothing window: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 
the following tables.] 
  
 

 
Max. HVSR at 4,38 ± 0,32 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 4,38 > 0,50 OK  
nc(f0) > 200 6825,0 > 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  211 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 3,219 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 8,938 Hz OK  

A0 > 2  4,92 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,03688| < 0.05 OK  

σσσσf < εεεε(f0) 0,16133 < 0,21875 OK  
σσσσA(f0) < θθθθ(f0) 0,1488 < 1,58 OK  

 
Lw  
nw  

nc = Lw nw f0  
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 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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  www.tromino.it  

 
CASTELLER H/V n° 6                        
 
Start recording: 22/01/08 11:21:14 End recording:   22/01/08 11:47:15 
GPS data not available 
 
 
 
Trace length:     0h26'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 Hz 
Window size:  20 s 
Smoothing window: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 
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TROMINO® Grilla 
  www.tromino.it  

 
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. HVSR at 8,44 ± 0,29 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 8,44 > 0,50 OK  
nc(f0) > 200 13162,5 > 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  406 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 5,75 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 14,563 Hz OK  

A0 > 2  4,20 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,01736| < 0.05 OK  

σσσσf < εεεε(f0) 0,14649 < 0,42188 OK  
σσσσA(f0) < θθθθ(f0) 0,0869 < 1,58 OK  

 
Lw  
nw  

nc = Lw nw f0  
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 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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  www.tromino.it  

 
CASTELLER H/V n°7                        
 
Start recording: 22/01/08 11:58:26 End recording:   22/01/08 12:24:27 
GPS data not available 
 
 
 
Trace length:     0h26'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 Hz 
Window size:  20 s 
Smoothing window: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 
the following tables.] 
  
 

 
Max. HVSR at 3,13 ± 0,05 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 3,13 > 0,50 OK  
nc(f0) > 200 4875,0 > 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  151 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 2,125 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 4,438 Hz OK  

A0 > 2  7,35 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,00856| < 0.05 OK  

σσσσf < εεεε(f0) 0,02674 < 0,15625 OK  
σσσσA(f0) < θθθθ(f0) 0,4293 < 1,58 OK  
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nc = Lw nw f0  
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 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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CASTELLER H/V n°8                        
 
Start recording: 22/01/08 12:40:06 End recording:   22/01/08 13:06:07 
GPS data not available 
 
 
 
Trace length:     0h26'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 Hz 
Window size:  20 s 
Smoothing window: Triangular window 
Smoothing:  10% 
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 
the following tables.] 
  
 

 
Max. HVSR at 3,59 ± 0,05 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 3,59 > 0,50 OK  
nc(f0) > 200 5606,3 > 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  174 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 2,406 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 4,625 Hz OK  

A0 > 2  14,53 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,00713| < 0.05 OK  

σσσσf < εεεε(f0) 0,02564 < 0,17969 OK  
σσσσA(f0) < θθθθ(f0) 0,5975 < 1,58 OK  
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 f0  
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ε(f0) 
A0 

AH/V(f) 
f – 
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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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CASTELLER H/V n° 9                        
 
Start recording: 23/01/08 10:25:19 End recording:   23/01/08 10:51:20 
GPS data not available 
 
 
 
Trace length:     0h26'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 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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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 
the following tables.] 
  
 

 
Max. HVSR at 2,56 ± 0,17 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 2,56 > 0,50 OK  
nc(f0) > 200 3997,5 > 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  124 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 1,844 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 5,0 Hz OK  

A0 > 2  4,37 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,03277| < 0.05 OK  

σσσσf < εεεε(f0) 0,08398 < 0,12813 OK  
σσσσA(f0) < θθθθ(f0) 0,1755 < 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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SERRAVALLE, 1                        
 
Start recording: 14/11/07 10:24:09 End recording:   14/11/07 10:44:10 
GPS data not available 
 
 
 
Trace length:     0h20'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 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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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 
the following tables.] 
  
 

 
Max. HVSR at 3,63 ± 3,46 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 3,63 > 0,50 OK  
nc(f0) > 200 4350,0 > 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  175 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 2,281 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 5,969 Hz OK  

A0 > 2  5,72 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,47242| < 0.05  NO 

σσσσf < εεεε(f0) 1,71254 < 0,18125  NO 
σσσσA(f0) < θθθθ(f0) 0,1951 < 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  

 
SERRAVALLE, 2                        
 
Start recording: 14/11/07 10:49:03 End recording:   14/11/07 11:09:04 
GPS data not available 
 
 
 
Trace length:     0h20'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 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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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 
the following tables.] 
  
 

 
Max. HVSR at 3,84 ± 0,05 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 3,84 > 0,50 OK  
nc(f0) > 200 4612,5 > 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  186 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 2,219 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 5,5 Hz OK  

A0 > 2  8,49 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,00625| < 0.05 OK  

σσσσf < εεεε(f0) 0,02402 < 0,19219 OK  
σσσσA(f0) < θθθθ(f0) 0,117 < 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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SERRAVALLE, H/V n° 2                        
 
Start recording: 14/11/07 11:13:38 End recording:   14/11/07 11:33:38 
GPS data not available 
 
 
 
Trace length:     0h20'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 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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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 
the following tables.] 
  
 

 
Max. HVSR at 3,28 ± 0,04 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 3,28 > 0,50 OK  
nc(f0) > 200 3937,5 > 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  158 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 2,0 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 4,25 Hz OK  

A0 > 2  5,77 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,00663| < 0.05 OK  

σσσσf < εεεε(f0) 0,02176 < 0,16406 OK  
σσσσA(f0) < θθθθ(f0) 0,1416 < 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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SERRAVALLE, H/V n°3                        
 
Start recording: 14/11/07 11:54:32 End recording:   14/11/07 12:14:33 
GPS data not available 
 
 
 
Trace length:     0h20'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 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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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 
the following tables.] 
  
 

 
Max. HVSR at 3,59 ± 0,12 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 3,59 > 0,50 OK  
nc(f0) > 200 4312,5 > 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  174 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 1,156 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 4,969 Hz OK  

A0 > 2  6,65 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,01639| < 0.05 OK  

σσσσf < εεεε(f0) 0,0589 < 0,17969 OK  
σσσσA(f0) < θθθθ(f0) 0,2363 < 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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SERRAVALLE, H/V n° 4                        
 
Start recording: 14/11/07 12:22:51 End recording:   14/11/07 12:42:52 
GPS data not available 
 
 
 
Trace length:     0h20'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 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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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 
the following tables.] 
  
 

 
Max. HVSR at 3,03 ± 0,03 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 3,03 > 0,50 OK  
nc(f0) > 200 3637,5 > 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  146 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 1,719 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 4,281 Hz OK  

A0 > 2  5,08 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,00508| < 0.05 OK  

σσσσf < εεεε(f0) 0,0154 < 0,15156 OK  
σσσσA(f0) < θθθθ(f0) 0,1407 < 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  

 
SERRAVALLE, H/V n°5                        
 
Start recording: 14/11/07 12:53:13 End recording:   14/11/07 13:13:14 
GPS data not available 
 
 
 
Trace length:     0h20'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 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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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 
the following tables.] 
  
 

 
Max. HVSR at 2,88 ± 0,02 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 2,88 > 0,50 OK  
nc(f0) > 200 3450,0 > 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  139 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 1,375 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 5,156 Hz OK  

A0 > 2  3,21 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,00281| < 0.05 OK  

σσσσf < εεεε(f0) 0,00809 < 0,14375 OK  
σσσσA(f0) < θθθθ(f0) 0,12 < 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  

 
SERRAVALLE, H/V n° 6                        
 
Start recording: 14/11/07 13:26:24 End recording:   14/11/07 13:46:25 
GPS data not available 
 
 
 
Trace length:     0h20'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 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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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 
the following tables.] 
  
 

 
Max. HVSR at 2,78 ± 0,03 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 2,78 > 0,50 OK  
nc(f0) > 200 3337,5 > 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  134 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 1,844 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 4,688 Hz OK  

A0 > 2  3,47 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,00465| < 0.05 OK  

σσσσf < εεεε(f0) 0,01294 < 0,13906 OK  
σσσσA(f0) < θθθθ(f0) 0,147 < 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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TROMINO® Grilla 
  www.tromino.it  

 
DIETROBESENO H/V n° 0                
 
Start recording: 12/09/07 09:36:41 End recording:   12/09/07 09:56:42 
GPS data not available 
 
 
 
Trace length:     0h20'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 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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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 
the following tables.] 
  
 

 
Max. HVSR at 120,22 ± 0,08 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 120,22 > 0,50 OK  
nc(f0) > 200 144262,5 > 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  2174 
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 92,719 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2   NO 

A0 > 2  4,70 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,00034| < 0.05 OK  

σσσσf < εεεε(f0) 0,04145 < 6,01094 OK  
σσσσA(f0) < θθθθ(f0) 0,0387 < 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  

 
DIETROBESENO H/V n° 1                  
 
Start recording: 12/09/07 10:02:00 End recording:   12/09/07 10:22:01 
GPS data not available 
 
 
 
Trace length:     0h20'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 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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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 
the following tables.] 
  
 

 
Max. HVSR at 25,19 ± 4,75 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 25,19 > 0,50 OK  
nc(f0) > 200 30225,0 > 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  1210 
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 18,906 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 31,563 Hz OK  

A0 > 2  3,71 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,09351| < 0.05  NO 

σσσσf < εεεε(f0) 2,35519 < 1,25938  NO 
σσσσA(f0) < θθθθ(f0) 0,0519 < 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  

 
DIETROBESENO H/V n° 2                   
 
Start recording: 12/09/07 10:25:52 End recording:   12/09/07 10:45:53 
GPS data not available 
 
 
 
Trace length:     0h20'00''.  Analysis performed on the entire trace. 
Sampling frequency:    256 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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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 
the following tables.] 
  
 

 
Max. HVSR at 55,53 ± 1,86 Hz. (in the range 0,0 - 128,0 Hz). 

 
 
 

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

 
f0 > 10 / Lw 55,53 > 0,50 OK  
nc(f0) > 200 66637,5 > 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  2666 
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 37,531 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 69,906 Hz OK  

A0 > 2  7,46 > 2 OK  
fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0,01664| < 0.05 OK  

σσσσf < εεεε(f0) 0,92411 < 2,77656 OK  
σσσσA(f0) < θθθθ(f0) 0,2044 < 1,58 OK  
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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 

 
 

 




