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Depth at the bottom of 

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

2.00 2.00 120 0.42 
22.00 20.00 220 0.42 
51.00 29.00 240 0.42 
89.00 38.00 300 0.42 
144.00 55.00 450 0.42 

inf. inf. 600 0.42 
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EXPERIMENTAL vs. SYNTHETIC H/V 
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0.149 1.812 0.269 0.11 0.33 1.41 0.210 
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ALLEGATO N° 1 

Prove penetrometriche statiche 
CPTU corredate di interpretazione 

geotecnica
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ALLEGATO N° 2 

 
Prove di dissipazione 
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ALLEGATO N° 3 

Indagini sismiche 
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FOSSOLI, MASW 
 
Start recording: 04/09/19 09:15:30 End recording:   04/09/19 09:15:32 
Trace length:      0h00'02''.  Analyzed 100% trace (manual window selection) 
Sampling rate:    4000 Hz 
 
Channel labels:    CH01       ;   CH02       ;   CH03       ;   CH04       ;   CH05       ;   CH06       ;   CH07       ;   
CH08       ;   CH09       ;   CH10       ;   CH11       ;   CH12       ;   CH13       ;   CH14       ;   CH15       ;   CH16       
;   CH17       ;   CH18       ;   CH19       ;   CH20       ;   CH21       ;   CH22       ;   CH23        
 
Array geometry (x): 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0 34.0 36.0 
38.0 40.0 42.0 44.0 m. 
 
 

MODELLED RAYLEIGH WAVE PHASE VELOCITY DISPERSION CURVE 
 

 
 
 
 
 

Depth at the bottom of 
the layer [m] 

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

2.00 2.00 120 0.45 
22.00 20.00 220 0.45 
51.00 29.00 240 0.45 
89.00 38.00 300 0.45 
144.00 55.00 450 0.45 

inf. inf. 550 0.45 
 
 

Vs(0.0-30.0)=213m/s 
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FOSSOLI AIMAG  
 
Instrument:      TE3-0303/01-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 04/09/19 09:18:15 End recording:   04/09/19 09:38:15 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h20'00''.  Analyzed 100% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 
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SINGLE COMPONENT SPECTRA 

 



®  
    

 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

2.00 2.00 120 0.42 
22.00 20.00 220 0.42 
51.00 29.00 240 0.42 
89.00 38.00 300 0.42 
144.00 55.00 450 0.42 

inf. inf. 550 0.42 
 
 

Vs(0.0-30.0)=213m/s 
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[According to the SESAME, 2005 guidelines. Please read carefully the manual before interpreting 
the following tables.] 
  
 

 
Max. H/V at 0.63 ± 0.12 Hz (in the range 0.0 - 30.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 0.63 > 0.50 OK  
nc(f0) > 200 750.0 > 200 OK  

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

Exceeded  0 out of  31 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  NO 
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 1.063 Hz OK  

A0 > 2  3.41 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |0.18753| < 0.05  NO 

σf < ε(f0) 0.1172 < 0.09375  NO 
σA(f0) < θ(f0) 0.5073 < 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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ALLEGATO N° 4 

Verifica alla liquefazione 



Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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