
OGGETTO:

Caratterizzazione geologica, geotecnica, idrogeologica
e sismica inerente al PUA “Ex Tonini”,
in Via Bologna nel Comune di Medolla

Dicembre 2021

Rif. 1224/21

P.IVA e C.F. 02981500362
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Tel. 059/3967169  Fax. 059/5960176

E-mail: info@geogroupmodena.it

GEO GROUP s.r.l.
Via C. Costa, 182 - 41123 MODENA

Provincia di Modena

RELAZIONE GEOLOGICA inerente la caratterizzazione e modellazione geologica del sito (6.2.1. NTC 2018)

RELAZIONE GEOTECNICA relativa alle indagini, alla caratterizzazione e alla modellazione geotecnica a
supporto della progettazione strutturale (6.2.2. NTC 2018) nonché relativa alla verifica delle opere di
fondazione (6.4. NTC 2018)

ANALISI PERICOLOSITÀ SISMICA LOCALE relativa alla caratterizzazione geofisica del volume significativo di
terreno (3.2.2 NTC 2018), valutazione dell'azione sismica di riferimento (3.2.3. NTC 2018), Risposta sismica
locale e verifica della stabilità nei confronti della liquefazione (7.11.3. NTC 2018)

Dott. Geol. Pierluigi Dallari

Comune di Medolla
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Depth at the bottom of 
the layer [m] Thickness [m] Vs [m/s] Poisson ratio 
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Parametri di resistenza e deformabilità: 
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ALLEGATO N° 1 

Prove penetrometriche statiche 
CPTU corredate di interpretazione 

geotecnica
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ALLEGATO N° 2 

Indagini sismiche 



  
   
  

 
MEDOLLA, MASW  
 
 
Trace length:      0h00'02''.   
Sampling rate:    4000 Hz 
 
Channel labels:    CH01       ;   CH02       ;   CH03       ;   CH04       ;   CH05       ;   CH06       ;   CH07       ;   
CH08        
 
Array geometry (x): 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 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 2.00 100 0.42 
12.00 10.00 160 0.42 
42.00 30.00 250 0.42 
112.00 70.00 300 0.42 
132.00 20.00 350 0.42 

inf. inf. 700 0.42 
 
 

Vs_eq(0.0-30.0)=194m/s 
 



  
   
  

 



  
   www.moho.world 
  
H , MEDOLLA  
 
Instrument:      TE3-0303/01-17   
Data format: 32 bit 
Full scale [mV]: 51 
 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
 
(UTC time synchronized to the first recording sample): not available in this acquisition mode + 0 + 0 samples 
Satellite no.: 5 
Trace length:      0h30'00''.  Analyzed 84% trace (automatic window selection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

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

 
 
 

Depth at the bottom of 
the layer [m] 

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

2.00 2.00 80 0.42 
10.00 8.00 160 0.42 
30.00 20.00 250 0.42 
70.00 40.00 300 0.35 
125.00 55.00 350 0.35 

inf. inf. 700 0.35 
 
 

Vs_eq(0.0-0.0)=m/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 0.78 ± 0.03 Hz (in the range 0.2 - 30.0 Hz). 

 
 

 
Criteria for a reliable H/V curve

[All 3 should be fulfilled]
 

f0 > 10 / Lw 0.78 > 0.50 OK  
nc(f0) > 200 1187.5 > 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  38 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 0.469 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 1.156 Hz OK  

A0 > 2  5.37 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.04329| < 0.05 OK  

f < (f0) 0.03382 < 0.11719 OK  
A(f0) < (f0) 0.6147 < 2.0 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

 
 

 



  
   
HV_2, MEDOLLA 
 
Instrument:      TE3-0303/01-17   
Data format: 16 byte 
Full scale [mV]: 51 
 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h20'00''.  Analyzed 95% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



  
   

SINGLE COMPONENT SPECTRA 

 



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

the following tables.] 
  
 

 
Max. H/V at 0.94 ± 0.13 Hz (in the range 0.0 - 30.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 0.94 > 0.50 OK  
nc(f0) > 200 1068.8 > 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  46 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 0.594 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 1.563 Hz OK  

A0 > 2  4.56 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |0.13793| < 0.05  NO 

σf < ε(f0) 0.12931 < 0.14063 OK  
σA(f0) < θ(f0) 0.7265 < 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° 3 

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



Cl
ay

Cl
ay

 &
 si

lty
 cl

ay
Cl

ay
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

Cl
ay

 &
 si

lty
 cl

ay
Cl

ay

Cl
ay

Cl
ay

 &
 si

lty
 cl

ay
Cl

ay
 &

 si
lty

 cl
ay

Sil
ty

 sa
nd

 &
 sa

nd
y 

sil
t

Cl
ay

Cl
ay

 &
 si

lty
 cl

ay

Cl
ay

Cl
ay

 &
 si

lty
 cl

ay
Cl

ay
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

 &
 si

lty
 cl

ay
Cl

ay
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

Cl
ay

 &
 si

lty
 cl

ay
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

 &
 si

lty
 cl

ay

Cl
ay

Cl
ay

 &
 si

lty
 cl

ay
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

 &
 si

lty
 cl

ay



Cl
ay

 &
 si

lty
 cl

ay
Cl

ay
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

Cl
ay

 &
 si

lty
 cl

ay
Cl

ay

Cl
ay

Cl
ay

 &
 si

lty
 cl

ay
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

Cl
ay

 &
 si

lty
 cl

ay
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

 &
 si

lty
 cl

ay
Cl

ay
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

Cl
ay

 &
 si

lty
 cl

ay

Cl
ay

 &
 si

lty
 cl

ay
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

Or
ga

nic
 so

il

Cl
ay








