
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ALLEGATO N. 1 
 

Prove geognostiche/geofisiche di nuova realizzazione 
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BEL_HT1      
Max. H/V at 0.41 ± 0.62 Hz (in the range 0.0 - 20.0 Hz).          
Instrument:      TRZ-0144/01-11   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 09/09/04 11:19:03 End recording:   09/09/04 11:39:02 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 77% trace (manual window se0.094 HzOKNO1.33 > 2NO|1.52802| 
< 0.05NO0.62076 < 0.08125NO0.1924 < 2.5OKlection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
H/V TIME HISTORY 

 

 
 

DIRECTIONAL H/V 
 

 
 

SINGLE COMPONENT SPECTRA 
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BEL_HT2               
 
Instrument:      TRZ-0144/01-11   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 09/09/04 10:41:31 End recording:   09/09/04 11:01:30 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
Trace length:      0h20'00''.  Analyzed 28% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
H/V TIME HISTORY 

 

 
 

DIRECTIONAL H/V 
 

 
 

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

the following tables.] 
  
 

 
Max. H/V at 0.25 ± 0.03 Hz (in the range 0.0 - 20.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.25 > 0.50  NO 

nc(f0) > 200 85.0 > 200  NO 

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  13 times OK  

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

 
Exists f

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

 -
) < A0 / 2 0.094 Hz OK  

Exists f
 +

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

) < A0 / 2 0.688 Hz OK  

A0 > 2  2.00 > 2 OK  

fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0.10931| < 0.05  NO 

σσσσf < εεεε(f0) 0.02733 < 0.05 OK  

σσσσA(f0) < θθθθ(f0) 0.5785 < 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 

 

 

 



�������
®
 ������ 

  ������������	
  

 

BEL_HT3               
 
Instrument:      TRZ-0144/01-11   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 09/09/04 09:50:14 End recording:   09/09/04 10:10:13 
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 
 

 
 

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

the following tables.] 
  
 

 
Max. H/V at 0.28 ± 0.05 Hz (in the range 0.0 - 20.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.28 > 0.50  NO 

nc(f0) > 200 337.5 > 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  14 times OK  

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

 
Exists f

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

 -
) < A0 / 2 0.094 Hz OK  

Exists f
 +

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

) < A0 / 2 0.563 Hz OK  

A0 > 2  2.23 > 2 OK  

fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0.17801| < 0.05  NO 

σσσσf < εεεε(f0) 0.05007 < 0.05625 OK  

σσσσA(f0) < θθθθ(f0) 0.575 < 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 
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BEL_HV1, Bellaria – Igea Marina                        
 
Instrument:      EXT- 24 bit USB  
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 23/07/24 08:46:24 End recording:   23/07/24 09:06:24 
Channel labels:    NORTH SOUTH;   EAST WEST  ;   UP DOWN     
GPS data not available 
Trace length:      0h20'00''.  Analysis performed on the entire trace. 
Sampling rate:    200 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 
 

 
 

DIRECTIONAL H/V 
 

 
 

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

the following tables.] 
  
 

 
Max. H/V at 0.44 ± 0.04 Hz (in the range 0.0 - 30.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.44 > 0.50  NO 

nc(f0) > 200 527.3 > 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  14 times OK  

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

 
Exists f

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

 -
) < A0 / 2 0.098 Hz OK  

Exists f
 +

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

) < A0 / 2   NO 

A0 > 2  1.67 > 2  NO 

fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0.08958| < 0.05  NO 

σσσσf < εεεε(f0) 0.03937 < 0.08789 OK  

σσσσA(f0) < θθθθ(f0) 0.3027 < 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 

 

 

 



�������
®
 ������ 

  ������������	
  

 

BEL_HV2, Bellaria - Igea Marina                        
 
Instrument:      EXT- 24 bit USB  
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 23/07/24 10:24:59 End recording:   23/07/24 10:44:59 
Channel labels:    NORTH SOUTH;   EAST WEST  ;   UP DOWN     
GPS data not available 
Trace length:      0h20'00''.  Analysis performed on the entire trace. 
Sampling rate:    200 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 
 

 
 

DIRECTIONAL H/V 
 

 
 

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

the following tables.] 
  
 

 
Max. H/V at 0.39 ± 0.04 Hz (in the range 0.0 - 30.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.39 > 0.50  NO 

nc(f0) > 200 468.8 > 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  13 times OK  

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

 
Exists f

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

 -
) < A0 / 2 0.244 Hz OK  

Exists f
 +

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

) < A0 / 2 1.27 Hz OK  

A0 > 2  1.92 > 2  NO 

fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0.10945| < 0.05  NO 

σσσσf < εεεε(f0) 0.04275 < 0.07813 OK  

σσσσA(f0) < θθθθ(f0) 0.3205 < 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 
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BEL_HV3, Bellaria – Igea Marina                        
 
Instrument:      EXT- 24 bit USB  
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 23/07/24 07:43:56 End recording:   23/07/24 08:03:56 
Channel labels:    NORTH SOUTH;   EAST WEST  ;   UP DOWN     
GPS data not available 
Trace length:      0h20'00''.  Analysis performed on the entire trace. 
Sampling rate:    200 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 
 

 
 

DIRECTIONAL H/V 
 

 
 

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

the following tables.] 
  
 

 
Max. H/V at 0.39 ± 0.04 Hz (in the range 0.0 - 30.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.39 > 0.50  NO 

nc(f0) > 200 468.8 > 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  13 times OK  

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

 
Exists f

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

 -
) < A0 / 2 0.146 Hz OK  

Exists f
 +

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

) < A0 / 2 0.977 Hz OK  

A0 > 2  1.49 > 2  NO 

fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0.10333| < 0.05  NO 

σσσσf < εεεε(f0) 0.04036 < 0.07813 OK  

σσσσA(f0) < θθθθ(f0) 0.3054 < 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 

 

 

 



Prova Array 2D - BEL_ESAC1

Committente: Dott. Geol. Alessandro Merli Cantiere: MS3 Comune di Bellaria

CURVA DI DISPERSIONE E PICKING F-V  -  ESAC

PROCESSO DI INVERSIONE DATI ESAC

Località: Bellaria (RN)

GEOMETRIA ARRAY ESAC 48 ch ESAC ARRAY QC 48 ch

Data: 23/07/2024

Coordinate UTM (WGS84-33N) profilo Vs: 299222 m E - 4888934 m N
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PROFILO DI VELOCITA' ONDE SISMICHE DI TAGLIO

Coordinate UTM (WGS84-33N) profilo Vs: 299222 m E - 4888934 m N

Committente: Dott. Geol. Alessandro Merli Cantiere: MS3 Comune di Bellaria

Località: Bellaria (RN) Data: 23/07/2024
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