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SINGLE COMPONENT SPECTRA 

 
 
 
 
 
 
 
 
 
 
 

EXPERIMENTAL vs. SYNTHETIC H/V 
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Bottom of the layer [m] Thickness [m] Vs [m/s] Poisson ratio 

0.40 0.40 90 0.38 

4.40 4.00 180 0.38 

13.40 9.00 300 0.36 

20.40 7.00 200 0.38 

50.40 30.00 480 0.38 

100.40 50.00 400 0.34 

inf. inf. 750 0.32 

 
 
 

Vs(0.0-30.0)=269m/s 
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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 63.97 ± 3.96 Hz (in the range 0.0 - 64.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 63.97 > 0.42 OK  

nc(f0) > 200 67551.0 > 200 OK  

A(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

A(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  1026 
times 

OK  

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

 
Exists f

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

 -
) < A0 / 2 38.594 Hz OK  

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

 +
) < A0 / 2   NO 

A0 > 2  2.07 > 2 OK  

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.03032| < 0.05 OK  

f < (f0) 1.93959 < 3.19844 OK  

A(f0) < (f0) 0.1712 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f 
– 

f 
+ 

A(f) 
 

logH/V(f) 

(f0)

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f 

-
) < A0/2 

frequency between f0 and 4f0 for which AH/V(f 
+
) < A0/2 

standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition A(f) < (f0) 

 

Threshold values for f and A(f0) 
Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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BOPO  TR-9 (San Vitale – Sond 429)                  
 
Instrument: TRS-0016/01-06   
Start recording: 01/08/14 10:01:24 End recording:   01/08/14 10:21:25 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h20'00''.  Analyzed 94% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  24 s 
Smoothing type: Triangular window 
Smoothing:  12% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 
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SINGLE COMPONENT SPECTRA 

 
 
 
 
 
 
 
 

EXPERIMENTAL vs. SYNTHETIC H/V 
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Bottom of the layer [m] Thickness [m] Vs [m/s] Poisson ratio 

0.20 0.20 90 0.38 

4.20 4.00 180 0.36 

14.20 10.00 330 0.32 

24.20 10.00 250 0.30 

54.20 30.00 520 0.35 

114.20 60.00 400 0.35 

inf. inf. 750 0.35 

 
 
 

Vs(0.0-30.0)=283m/s 
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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 62.09 ± 3.76 Hz (in the range 0.0 - 64.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 62.09 > 0.42 OK  

nc(f0) > 200 70041.8 > 200 OK  

A(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

A(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  1056 
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 32.688 Hz OK  

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

 +
) < A0 / 2   NO 

A0 > 2  2.18 > 2 OK  

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.02975| < 0.05 OK  

f < (f0) 1.84733 < 3.10469 OK  

A(f0) < (f0) 0.1617 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f 
– 

f 
+ 

A(f) 
 

logH/V(f) 

(f0)

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f 

-
) < A0/2 

frequency between f0 and 4f0 for which AH/V(f 
+
) < A0/2 

standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition A(f) < (f0) 

 

Threshold values for f and A(f0) 
Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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BO-PO  TR-10   (San Vitale – Sond 423)               
 
 
Instrument: TRS-0016/01-06   
Start recording: 02/08/14 09:10:31 End recording:   02/08/14 09:30:32 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS location:    011°22.1831 E, 44°29.6174 N ( not available) 
(UTC time synchronized to the first recording sample): not available in this acquisition mode + 0 samples 
Satellite no.: 03 
Trace length:      0h20'00''.  Analyzed 78% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  24 s 
Smoothing type: Triangular window 
Smoothing:  12% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 
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SINGLE COMPONENT SPECTRA 

 
 
 
 
 
 
 
 
 
 

EXPERIMENTAL vs. SYNTHETIC H/V 
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Bottom of the layer [m] Thickness [m] Vs [m/s] Poisson ratio 

0.50 0.50 85 0.38 

6.00 5.50 195 0.38 

14.00 8.00 370 0.35 

29.00 15.00 350 0.35 

53.00 24.00 480 0.35 

108.00 55.00 430 0.35 

inf. inf. 750 0.35 

 
 
 

Vs(0.0-30.0)=298m/s 
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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 40.09 ± 2.09 Hz (in the range 0.0 - 64.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 40.09 > 0.42 OK  

nc(f0) > 200 37527.8 > 200 OK  

A(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

A(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  1408 
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 15.531 Hz OK  

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

 +
) < A0 / 2   NO 

A0 > 2  2.76 > 2 OK  

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.02546| < 0.05 OK  

f < (f0) 1.02071 < 2.00469 OK  

A(f0) < (f0) 0.3344 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f 
– 

f 
+ 

A(f) 
 

logH/V(f) 

(f0)

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f 

-
) < A0/2 

frequency between f0 and 4f0 for which AH/V(f 
+
) < A0/2 

standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition A(f) < (f0) 

 

Threshold values for f and A(f0) 
Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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Interramento Tratta San Vitale – Rimesse – Via Larga – Progetto Definitivo 

BO-PO  TR-11  (Via Larga – Sond 433)           
 
 
Instrument: TRS-0016/01-06   
Start recording: 02/08/14 10:10:38 End recording:   02/08/14 10:30:39 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS location:    011°23.5807 E, 44°29.8192 N ( not available) 
(UTC time synchronized to the first recording sample): not available in this acquisition mode + 0 samples 
Satellite no.: 03 
Trace length:      0h20'00''.  Analyzed 94% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  24 s 
Smoothing type: Triangular window 
Smoothing:  12% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 
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SINGLE COMPONENT SPECTRA 

 
 
 
 
 
 
 
 
 
 
 

EXPERIMENTAL vs. SYNTHETIC H/V 
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Bottom of the layer [m] Thickness [m] Vs [m/s] Poisson ratio 

0.30 0.30 85 0.40 

2.80 2.50 180 0.40 

13.80 11.00 230 0.40 

21.80 8.00 430 0.35 

36.80 15.00 330 0.35 

46.80 10.00 500 0.35 

101.80 55.00 400 0.35 

inf. inf. 650 0.35 

 
 
 

Vs(0.0-30.0)=276m/s 
 
 

 

ALLEGATI - FER BOLOGNA PORTOMAGGIORE - Tratta San Vitale Rimesse Via Larga - RSL -                           PAG. 100



COGEO Studio Geologico- Relazione Sismica III Livello 
FER – BOLOGNA – PORTOMAGGIORE 

Interramento Tratta San Vitale – Rimesse – Via Larga – Progetto Definitivo 

 
 

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

the following tables.] 
  
 

 
Max. H/V at 62.59 ± 0.41 Hz (in the range 0.0 - 64.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 62.59 > 0.42 OK  

nc(f0) > 200 70605.8 > 200 OK  

A(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

A(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  1048 
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 40.031 Hz OK  

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

 +
) < A0 / 2   NO 

A0 > 2  2.37 > 2 OK  

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.00325| < 0.05 OK  

f < (f0) 0.20342 < 3.12969 OK  

A(f0) < (f0) 0.1973 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f 
– 

f 
+ 

A(f) 
 

logH/V(f) 

(f0)

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f 

-
) < A0/2 

frequency between f0 and 4f0 for which AH/V(f 
+
) < A0/2 

standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition A(f) < (f0) 

 

Threshold values for f and A(f0) 
Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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BO-PO TR-12  (Via Larga – Sond 514)                  
 
 
Instrument: TRS-0016/01-06   
Start recording: 02/08/14 10:41:55 End recording:   02/08/14 11:01:56 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS location:    011°23.5586 E, 44°29.8106 N (90.7 m) 
(UTC time synchronized to the first recording sample): not available in this acquisition mode + 0 samples 
Satellite no.: 04 
Trace length:      0h20'00''.  Analyzed 93% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  10 s 
Smoothing type: Triangular window 
Smoothing:  4% 
 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 

 
DIRECTIONAL H/V 
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SINGLE COMPONENT SPECTRA 

 
 
 
 
 
 
 
 
 
 
 
 

EXPERIMENTAL vs. SYNTHETIC H/V 
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Bottom of the layer [m] Thickness [m] Vs [m/s] Poisson ratio 

0.30 0.30 90 0.35 

3.30 3.00 200 0.35 

10.30 7.00 250 0.35 

19.30 9.00 350 0.35 

34.30 15.00 330 0.35 

45.30 11.00 420 0.35 

100.30 55.00 400 0.35 

inf. inf. 650 0.35 

 
 
 

Vs(0.0-30.0)=287m/s 
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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 63.94 ± 1.64 Hz (in the range 0.0 - 64.0 Hz). 

 

 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 63.94 > 1.00 OK  

nc(f0) > 200 71610.0 > 200 OK  

A(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

A(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  514 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 28.875 Hz OK  

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

 +
) < A0 / 2   NO 

A0 > 2  2.05 > 2 OK  

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.01288| < 0.05 OK  

f < (f0) 0.8236 < 3.19688 OK  

A(f0) < (f0) 0.3684 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0 

f  

(f0) 
A0 

AH/V(f) 
f 
– 

f 
+ 

A(f) 
 

logH/V(f) 

(f0)

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f 

-
) < A0/2 

frequency between f0 and 4f0 for which AH/V(f 
+
) < A0/2 

standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition A(f) < (f0) 

 

Threshold values for f and A(f0) 
Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 

log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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TR-01 

TR-02 

TR-03 
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TR-04 

TR-05 

TR-06 
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TR-07 

TR-08 

TR-09 
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TR-10 

TR-11 

TR-12 
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                                    SAN VITALE (PROVE 6-7-8-9-10 ) 

TR-01 

TR-02 

TR-03 

TR-04 

TR-05 

TR-06 

TR-07 

TR-08 

TR-09 

TR-10 

TR-11 

TR-12 

                          VIA RIMESSE (PROVE 1-2-3) 

                                  VIA LARGA (PROVE 4-5-11-12) 

0.8-0.9 3.5/4.5 

0.8-0.9 2.5/3.5 

0.8-0.9 2.5/3.0 
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ALLEGATO C 
 
 
 
 
 

————————————————————————————————————————-————- 

 

SONDAGGI A CAROTAGGIO CONTINUO MM 
 
——————————————————————————————–-—————————-————- 
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ALLEGATO D 
 
 
 
 
 

————————————————————————————————————————-————- 

 

SONDAGGI A CAROTAGGIO CONTINUO RER 
 
——————————————————————————————–-—————————-————- 
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ALLEGATO E 
 
 
 
 
 

————————————————————————————————————————-————- 

 

POZZI  RER 
 
——————————————————————————————–-—————————-————- 
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ALLEGATO F 
 
 
 
 
 

————————————————————————————————————————-————- 

 

SEZIONI STRATIGRAFICHE  RER 
 
——————————————————————————————–-—————————-————- 
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ESTRATTO DALLA SEZ-031
(ARCHIVIO RER)
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