


 

 
 
 
 
 
 
 
 

VARIANTE 2 
  



Planimetria con ubicazione delle prove utilizzate e della traccia della sezione
con ricostruzione litostratigrafica

T racc ia  S ez io n e  lito stra t ig ra fic a

P ro va  p en etro m etric a  s ta t ic a  (C PT  )

In d ag in e  s ism ica  a  s taz io n e  s in g o la  (H V S R )

A rea  in  va rian te

L e g e n d a

1 0 0 1 0 2 0 3 0 4 0 5 0  m
1 :1 ,0 0 0
S ca la



Intergeo s.r.l. - Servizi Geologici - info@intergeosm.com

Classificazione orientativa dei terreni (Schmertmann - 1978)

Angolo d'attrito interno, densità Verifica alla liquefazione

A A A A A A A S S S S S relativa e coesione magnitudo di 6 g

0 M T M C M S L L S D accelerazione massima al suolo 0,25 g

T C L A (Seed et al. 1985)

mt. Rp Rl Rp/Rl
φ °    Dr  Cu  

Kg/cmq

Nspt
coefficiente di sicurezza

0.2
. 0 0 0 0 x 0 0 0 0 0 0 0 0.4 14 11.05 / / 0.7 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 0.6 40 1.27 25.00 / / 2 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 0.8 48 1.60 27.69 / / 2.4 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1 27 1.73 17.61 / / 1.35 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1.2 25 1.53 8.52 / / 1.25 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 1.4 51 2.93 19.62 / / 2.55 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1.6 51 2.60 14.71 / / 2.55 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 1.8 103 3.47 21.16 / / 5.15 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 2 101 4.87 22.28 / / 5.05 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.2 72 4.53 16.36 / / 3.6 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 2.4 78 4.40 18.00 / / 3.9 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.6 76 4.33 12.00 / / 3.8 / n.l.
.. 0 0 0 0 0 0 0 x 0 0 0 0 2.8 143 6.33 36.36 / / / 35.75 2.77
..

0 0 0 0 0 0 0 0 x 0 0 0 3 72 3.93 30.00 / / / 18 2.77
.. 0 0 0 0 0 0 x 0 0 0 0 0 3.2 41 2.40 20.50 / / 2.05 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 3.4 74 2.00 27.75 / / / 18.5 2.77
. 0 0 0 0 0 x 0 0 0 0 0 0 3.6 42 2.67 13.13 / / 2.1 / n.l.
.. 0 0 0 0 0 0 0 x 0 0 0 0 3.8 86 3.20 26.33 / / / 21.5 2.77
..

0 0 0 0 0 0 0 x 0 0 0 0 4 97 3.27 31.63 / / / 24.25 2.77
.. 0 0 0 0 0 0 0 x 0 0 0 0 4.2 91 3.07 25.75 / / / 22.75 2.77
.. 0 0 0 0 0 0 x 0 0 0 0 0 4.4 66 3.53 22.00 / / 3.3 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 4.6 55 3.00 25.78 / / 2.75 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 4.8 68 2.13 29.14 / / / 17 2.77
.

0 0 0 0 0 x 0 0 0 0 0 0 5 40 2.33 5.36 / / 2 / n.l.
, 0 0 0 0 0 0 0 0 0 0 0 x 5.2 153 7.47 51.00 42 0.68 / 38.25 2.77
, 0 0 0 0 0 0 0 0 0 0 0 x 5.4 114 3.00 74.35 40 0.59 / 28.5 2.77
. 0 0 0 0 0 x 0 0 0 0 0 0 5.6 20 1.53 13.64 / / 1 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 5.8 22 1.47 17.37 / / 1.1 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 6 25 1.27 16.30 / / 1.25 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 6.2 25 1.53 16.30 / / 1.25 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 6.4 29 1.53 18.13 / / 1.45 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 6.6 25 1.60 19.74 / / 1.25 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 6.8 32 1.27 25.26 / / 1.6 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 7 30 1.27 22.50 / / 1.5 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 7.2 24 1.33 21.18 / / 1.2 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 7.4 27 1.13 20.25 / / 1.35 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 7.6 24 1.33 22.50 / / 1.2 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 7.8 25 1.07 20.83 / / 1.25 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 8 26 1.20 24.38 / / 1.3 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 8.2 26 1.07 21.67 / / 1.3 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 8.4 26 1.20 20.53 / / 1.3 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 8.6 26 1.27 22.94 / / 1.3 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 8.8 26 1.13 22.94 / / 1.3 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 9 31 1.13 22.14 / / 1.55 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 9.2 29 1.40 18.91 / / 1.45 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 9.4 27 1.53 13.97 / / 1.35 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 9.6 36 1.93 15.88 / / 1.8 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 9.8 44 2.27 27.50 / / 2.2 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 10 38 1.60 16.76 / / 1.9 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 10.2 39 2.27 27.86 / / 1.95 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 10.4 44 1.40 28.70 / / / 11 1.57
. 0 0 0 0 0 x 0 0 0 0 0 0 10.6 23 1.53 14.38 / / 1.15 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 10.8 25 1.60 31.25 / / 1.25 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 11 31 0.80 25.83 / / 1.55 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 11.2 26 1.20 21.67 / / 1.3 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 11.4 26 1.20 24.38 / / 1.3 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 11.6 29 1.07 18.91 / / 1.45 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 11.8 30 1.53 18.75 / / 1.5 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 12 29 1.60 16.11 / / 1.45 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 12.2 74 1.80 42.69 / / / 18.5 2.45
.. 0 0 0 0 0 0 x 0 0 0 0 0 12.4 37 1.73 24.13 / / 1.85 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 12.6 42 1.53 19.69 / / 2.1 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 12.8 41 2.13 26.74 / / 2.05 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 13 35 1.53 26.25 / / 1.75 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 13.2 28 1.33 24.71 / / 1.4 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 13.4 32 1.13 32.00 / / / 8 1.17
.. 0 0 0 0 0 0 0 0 x 0 0 0 13.6 51 1.00 42.50 / / / 12.75 1.56
. 0 0 0 0 0 x 0 0 0 0 0 0 13.8 29 1.20 17.40 / / 1.45 / n.l.
..

0 0 0 0 0 0 0 0 x 0 0 0 14 34 1.67 46.36 / / / 8.5 1.20
, 0 0 0 0 0 0 0 0 0 0 x 0 14.2 62 0.73 48.95 36 0.46 / 15.5 1.01
.. 0 0 0 0 0 0 0 0 x 0 0 0 14.4 29 1.27 33.46 / / / 7.25 1.09
.. 0 0 0 0 0 0 x 0 0 0 0 0 14.6 33 0.87 23.57 / / 1.65 / n.l.
, 0 0 0 0 0 0 0 0 0 0 x 0 14.8 71 1.40 133.13 37 0.48 / 17.75 1.17
,

0 0 0 0 0 0 0 0 0 0 x 0 15 63 0.53 59.06 36 0.46 / 15.75 1.00
.. 0 0 0 0 0 0 0 0 x 0 0 0 15.2 32 1.07 40.00 / / / 8 1.13
.. 0 0 0 0 0 0 0 0 x 0 0 0 15.4 53 0.80 46.76 / / / 13.25 1.54
.. 0 0 0 0 0 0 x 0 0 0 0 0 15.6 28 1.13 26.25 / / 1.4 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 15.8 68 1.07 46.36 / / / 17 1.86
..

0 0 0 0 0 0 x 0 0 0 0 0 16 26 1.47 27.86 / / 1.3 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 16.2 33 0.93 22.50 / / 1.65 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 16.4 40 1.47 22.22 / / 2 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 16.6 41 1.80 26.74 / / 2.05 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 16.8 29 1.53 25.59 / / 1.45 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 17 28 1.13 26.25 / / 1.4 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 17.2 29 1.07 17.40 / / 1.45 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 17.4 31 1.67 27.35 / / 1.55 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 17.6 30 1.13 19.57 / / 1.5 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 17.8 36 1.53 36.00 / / / 9 1.16
..

0 0 0 0 0 0 0 0 x 0 0 0 18 31 1.00 31.00 / / / 7.75 1.07
.. 0 0 0 0 0 0 x 0 0 0 0 0 18.2 36 1.00 23.48 / / 1.8 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 18.4 34 1.53 31.88 / / / 8.5 1.11
.. 0 0 0 0 0 0 x 0 0 0 0 0 18.6 33 1.07 26.05 / / 1.65 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 18.8 32 1.27 21.82 / / 1.6 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 19 38 1.47 23.75 / / 1.9 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 19.2 38 1.60 27.14 / / 1.9 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 19.4 37 1.40 19.82 / / 1.85 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 19.6 41 1.87 19.22 / / 2.05 / n.l.

19.8 40 2.13

Legenda: Cu media  Kg/cmq1.81233 16.792Nspt media n. colpi

Caratteristiche strumento:penetrometro statico semovente, 200kN spinta AO argilla organica e terreni misti; AMT argilla molto tenera; 
Punta meccanica tipo Begemann - manicotto laterale superficie 150 cmq argilla AT argilla tenera; AM argilla media;AC argilla compatta n.l. non liquefacibile

sabbia limoso argillosa AMC argilla molto compatta; ASL argilla sabbiosa limosa;

sabbia SL sabbia e limo; SLA sabbia limoso argillosa

SS sabbia sciolta; S sabbia; SD sabbia densa
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Prova n.: CPT 1
Cantiere: Talacchio (PU) - Via Convento - Area 2 
Data: Novembre 2018

Quota inizio: piano campagna
Liv.falda: chiuso 3.40 mt
Note:

Prova Penetrometrica Statica
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ART_89_VALLEFOGLIA, Area 2 HVSR-1- 5/11/18                        
 
Instrument:      TRZ-0147/01-11   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 05/11/18 11:50:46 End recording:   05/11/18 12:10:46 
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 
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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  

1.60 1.60 155 0.42 
27.60 26.00 330 0.40 

inf. inf. 660 0.42 
 
 

Vs_eq(0.0-30.0)=323m/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 23.75 ± 18.88 Hz (in the range 0.0 - 30 .0 Hz). 

 
 

 
Criteria for a reliable H/V curve  

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 23.75 > 0.50 OK  
nc(f0) > 200 28500.0 > 200 OK  

σA(f) < 2 for 0.5f 0 < f < 2f 0 if  f 0 > 0.5Hz 
σA(f) < 3 for 0.5f 0 < f < 2f 0 if  f 0 < 0.5Hz 

Exceeded  0 out of  1141 
times 

OK  

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

 
Exists f  - in  [f 0/4, f0] | AH/V(f  -) < A0 / 2 13.625 Hz OK  
Exists f  + in  [f 0, 4f0] | AH/V(f  +) < A0 / 2   NO 

A0 > 2  3.00 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f 0 ± 5% |0.79505| < 0.05  NO 

σf < ε(f0) 18.88235 < 1.1875  NO 
σA(f0) < θ(f0) 0.1167 < 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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Planimetria con ubicazione delle prove utilizzate

S o n d ag g io

A rea  in  va rian te

L e g e n d a
0 2 5 5 0 7 5 1 0 0  m

1 :2 ,0 0 0S ca la



 

 

 



 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 



 

 
 
 
 
 
 
 
 

VARIANTE 13 
 

  



Planimetria con ubicazione delle prove utilizzate e della traccia della sezione
con ricostruzione litostratigrafica

T racc ia  S ez io n e  lito stra t ig ra fic a

B

P ro va  p en etro m etric a  s ta t ic a  (C PT  )

D PL

D PS H

In d ag in e  s ism ica  a  s taz io n e  s in g o la  (H V S R )

S o n d ag g io

A rea  in  va rian te

L e g e n d a
0 2 5 5 0 7 5 1 0 0  m

1 :3 ,0 0 0S ca la
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Classificazione orientativa dei terreni (Schmertmann - 1978)

Angolo d'attrito interno, densità Verifica alla liquefazione

A A A A A A A S S S S S relativa e coesione magnitudo di 6 g

0 M T M C M S L L S D accelerazione massima al suolo 0,25 g

T C L A (Seed et al. 1985)

mt. Rp Rl Rp/Rl
φ °    Dr  Cu  

Kg/cmq

Nspt
coefficiente di sicurezza

0.2

.

x 0 0 0 0 0 0 0 0 0 0 0 0.4 11 9.17 / / 0.55 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 0.6 22 1.20 14.35 / / 1.1 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 0.8 48 1.53 23.23 / / 2.4 / n.l.

..

0 0 0 0 0 0 0 0 x 0 0 0 1 59 2.07 30.52 / / / 14.75 2.77

,

0 0 0 0 0 0 0 0 0 0 x 0 1.2 73 1.93 47.61 37 0.48 / 18.25 2.77

..

0 0 0 0 0 0 0 0 x 0 0 0 1.4 77 1.53 41.25 / / / 19.25 2.77

..

0 0 0 0 0 0 0 0 x 0 0 0 1.6 62 1.87 32.07 / / / 15.5 2.77

.

0 0 0 0 0 x 0 0 0 0 0 0 1.8 47 1.93 16.79 / / 2.35 / n.l.

..
0 0 0 0 0 0 x 0 0 0 0 0 2 51 2.80 23.18 / / 2.55 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 2.2 48 2.20 26.67 / / 2.4 / n.l.

..

0 0 0 0 0 0 0 0 x 0 0 0 2.4 59 1.80 38.48 / / / 14.75 2.77

..

0 0 0 0 0 0 0 0 x 0 0 0 2.6 60 1.53 33.33 / / / 15 2.77

..

0 0 0 0 0 0 0 0 x 0 0 0 2.8 44 1.80 38.82 / / / 11 2.77

,
0 0 0 0 0 0 0 0 0 0 x 0 3 63 1.13 63.00 36 0.46 / 15.75 2.77

,

0 0 0 0 0 0 0 0 0 0 x 0 3.2 67 1.00 52.89 37 0.47 / 16.75 2.77

,

0 0 0 0 0 0 0 0 0 0 x 0 3.4 67 1.27 77.31 37 0.47 / 16.75 2.77

.

0 0 0 x 0 0 0 0 0 0 0 0 3.6 12 0.87 22.50 / / 0.6 / n.l.

.

x 0 0 0 0 0 0 0 0 0 0 0 3.8 7 0.53 10.50 / / 0.35 / n.l.

..
0 0 0 0 0 0 0 0 x 0 0 0 4 20 0.67 42.86 / / / 5 1.26

..

0 0 0 0 0 0 0 0 x 0 0 0 4.2 28 0.47 46.67 / / / 7 1.54

..

0 0 0 0 0 0 0 0 x 0 0 0 4.4 32 0.60 43.64 / / / 8 1.67

..

0 0 0 0 0 0 0 0 x 0 0 0 4.6 33 0.73 45.00 / / / 8.25 1.69

,

0 0 0 0 0 0 0 0 0 0 x 0 4.8 40 0.73 75.00 35 0.40 / 10 1.17

.
x 0 0 0 0 0 0 0 0 0 0 0 5 6 0.53 11.25 / / 0.3 / n.l.

.

0 0 0 0 x 0 0 0 0 0 0 0 5.2 12 0.53 16.36 / / 0.6 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 5.4 32 0.73

5.6 400

0 Cu media  Kg/cmq 1.32 13.067Nspt media n. colpi
0

0

0

0

0

Legenda:

Caratteristiche strumento:penetrometro statico semovente, 200kN spinta AO argilla organica e terreni misti; AMT argilla molto tenera; 
Punta meccanica tipo Begemann - manicotto laterale superficie 150 cmq argilla AT argilla tenera; AM argilla media;AC argilla compatta n.l. non liquefacibile

sabbia limoso argillosa AMC argilla molto compatta; ASL argilla sabbiosa limosa;
sabbia SL sabbia e limo; SLA sabbia limoso argillosa

SS sabbia sciolta; S sabbia; SD sabbia densa
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Prova n.: CPT 1
Cantiere: Montecchio (PU) - Area 13 
Data: Ottobre 20128

Quota inizio: piano campagna
Liv.falda: assente 
Note:

Prova Penetrometrica Statica
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Intergeo s.r.l. - Servizi Geologici - info@intergeosm.com

Classificazione orientativa dei terreni (Schmertmann - 1978)

Angolo d'attrito interno, densità Verifica alla liquefazione

A A A A A A A S S S S S relativa e coesione magnitudo di 6 g

0 M T M C M S L L S D accelerazione massima al suolo 0,25 g

T C L A (Seed et al. 1985)

mt. Rp Rl Rp/Rl
φ °    Dr  Cu  

Kg/cmq

Nspt
coefficiente di sicurezza

0.2

..

0 0 0 0 0 0 0 0 x 0 0 0 0.4 32 36.92 / / / 8 1.78

,

0 0 0 0 0 0 0 0 0 0 x 0 0.6 77 0.87 67.94 37 0.49 / 19.25 2.77

,

0 0 0 0 0 0 0 0 0 0 x 0 0.8 80 1.13 80.00 38 0.50 / 20 2.77

,

0 0 0 0 0 0 0 0 0 0 x 0 1 64 1.00 64.00 37 0.46 / 16 2.77

,

0 0 0 0 0 0 0 0 0 0 x 0 1.2 47 1.00 58.75 35 0.42 / 11.75 1.63

,

0 0 0 0 0 0 0 0 0 0 x 0 1.4 76 0.80 95.00 37 0.49 / 19 2.77

,

0 0 0 0 0 0 0 0 0 0 x 0 1.6 44 0.80 60.00 35 0.41 / 11 1.51

..

0 0 0 0 0 0 0 0 x 0 0 0 1.8 69 0.73 45.00 / / / 17.25 2.77

..
0 0 0 0 0 0 0 0 x 0 0 0 2 72 1.53 31.76 / / / 18 2.77

..

0 0 0 0 0 0 0 0 x 0 0 0 2.2 75 2.27 38.79 / / / 18.75 2.77

,

0 0 0 0 0 0 0 0 0 0 0 x 2.4 233 1.93 67.21 47 0.88 / 58.25 2.77

,

0 0 0 0 0 0 0 0 0 0 x 2.6 330 3.47

2.8 400

0 Cu media  Kg/cmq#DIV/0! 19.75 Nspt media n. colpi
0

0

0

0

0

Legenda:

Caratteristiche strumento:penetrometro statico semovente, 200kN spinta AO argilla organica e terreni misti; AMT argilla molto tenera; 
Punta meccanica tipo Begemann - manicotto laterale superficie 150 cmq argilla AT argilla tenera; AM argilla media;AC argilla compatta n.l. non liquefacibile

sabbia limoso argillosa AMC argilla molto compatta; ASL argilla sabbiosa limosa;
sabbia SL sabbia e limo; SLA sabbia limoso argillosa

SS sabbia sciolta; S sabbia; SD sabbia densa
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Prova n.: CPT 2
Cantiere: Montecchio (PU) - Area 13 
Data: Ottobre 20128

Quota inizio: piano campagna
Liv.falda: assente 
Note:

Prova Penetrometrica Statica
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ART_89_VALLEFOGLIA, Area-13-1/5/11/18                        
 
Instrument:      TRZ-0147/01-11   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 05/11/18 09:00:11 End recording:   05/11/18 09:20:11 
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  Grilla manual before interpreting 
the following tables .] 
  
 

 
Max. H/V at 40.31 ± 13.56 Hz (in the range 0.0 - 64 .0 Hz). 

 
 

 
Criteria for a reliable H/V curve  

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 40.31 > 0.50 OK  
nc(f0) > 200 48375.0 > 200 OK  

σA(f) < 2 for 0.5f 0 < f < 2f 0 if  f 0 > 0.5Hz 
σA(f) < 3 for 0.5f 0 < f < 2f 0 if  f 0 < 0.5Hz 

Exceeded  0 out of  1404 
times 

OK  

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

 
Exists f  - in  [f 0/4, f0] | AH/V(f  -) < A0 / 2   NO 
Exists f  + in  [f 0, 4f0] | AH/V(f  +) < A0 / 2 54.25 Hz OK  

A0 > 2  2.79 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f 0 ± 5% |0.33625| < 0.05  NO 

σf < ε(f0) 13.55522 < 2.01563  NO 
σA(f0) < θ(f0) 0.1006 < 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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ART_89_VALLEFOGLIA, Area-13-2/5/11/18                        
 
Instrument:      TRZ-0147/01-11   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 05/11/18 09:36:01 End recording:   05/11/18 09:56:01 
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  Grilla manual before interpreting 
the following tables .] 
  
 

 
Max. H/V at 25.31 ± 6.44 Hz (in the range 0.0 - 64. 0 Hz). 

 
 

 
Criteria for a reliable H/V curve  

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 25.31 > 0.50 OK  
nc(f0) > 200 30375.0 > 200 OK  

σA(f) < 2 for 0.5f 0 < f < 2f 0 if  f 0 > 0.5Hz 
σA(f) < 3 for 0.5f 0 < f < 2f 0 if  f 0 < 0.5Hz 

Exceeded  0 out of  1216 
times 

OK  

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

 
Exists f  - in  [f 0/4, f0] | AH/V(f  -) < A0 / 2 8.844 Hz OK  
Exists f  + in  [f 0, 4f0] | AH/V(f  +) < A0 / 2 38.219 Hz OK  

A0 > 2  2.51 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f 0 ± 5% |0.25433| < 0.05  NO 

σf < ε(f0) 6.43781 < 1.26563  NO 
σA(f0) < θ(f0) 0.0935 < 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 

 
 

 



 

 
 
 
 
 
 
 
 

VARIANTE 14 
  



Planimetria con ubicazione delle prove utilizzate

In d ag in e  s ism ica  d i t ip o  M A S W

S o n d ag g io

A rea  in  va rian te

L e g e n d a
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VARIANTE 15 
  



Planimetria con ubicazione delle prove utilizzate

T racc ia  S ez io n e  lito stra t ig ra fic a

P ro va  p en etro m etric a  s ta t ic a  (C PT  )

D PL

In d ag in e  s ism ica  a  s taz io n e  s in g o la  (H V S R )
S o n d ag g io

A rea  in  va rian te

L e g e n d a

0 2 5 5 0 7 5 1 0 0  m

1 :2 ,0 0 0S ca la



Intergeo s.r.l. - Servizi Geologici - info@intergeosm.com

Classificazione orientativa dei terreni (Schmertmann - 1978)

Angolo d'attrito interno, densità Verifica alla liquefazione

A A A A A A A S S S S S relativa e coesione magnitudo di 6 g

0 M T M C M S L L S D accelerazione massima al suolo 0,25 g

T C L A (Seed et al. 1985)

mt. Rp Rl Rp/Rl
φ °    Dr  Cu  

Kg/cmq

Nspt
coefficiente di sicurezza

0.2

.

0 0 0 0 x 0 0 0 0 0 0 0 0.4 14 11.67 / / 0.7 / n.l.

,

0 0 0 0 0 0 0 0 0 0 x 0 0.6 68 1.20 78.46 37 0.47 / 17 2.77

..

0 0 0 0 0 0 0 x 0 0 0 0 0.8 81 0.87 39.19 / / / 20.25 2.77

..

0 0 0 0 0 0 0 0 x 0 0 0 1 72 2.07 33.75 / / / 18 2.77

..

0 0 0 0 0 0 0 0 x 0 0 0 1.2 68 2.13 30.00 / / / 17 2.77

..

0 0 0 0 0 0 0 x 0 0 0 0 1.4 81 2.27 33.75 / / / 20.25 2.77

..

0 0 0 0 0 0 0 0 x 0 0 0 1.6 73 2.40 31.29 / / / 18.25 2.77

..

0 0 0 0 0 0 0 0 x 0 0 0 1.8 79 2.33 32.92 / / / 19.75 2.77

..
0 0 0 0 0 0 x 0 0 0 0 0 2 50 2.40 26.79 / / 2.5 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 2.2 52 1.87 26.00 / / 2.6 / n.l.

..

0 0 0 0 0 0 0 0 x 0 0 0 2.4 41 2.00 34.17 / / / 10.25 2.47

..

0 0 0 0 0 0 x 0 0 0 0 0 2.6 42 1.20 24.23 / / 2.1 / n.l.

..

0 0 0 0 0 0 0 0 x 0 0 0 2.8 29 1.73 43.50 / / / 7.25 1.66

.
x 0 0 0 0 0 0 0 0 0 0 0 3 10 0.67 6.25 / / 0.5 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 3.2 245 1.60

3.4 400

0 Cu media  Kg/cmq 1.68 16.444Nspt media n. colpi
0

0

0

0

0

Legenda:

Caratteristiche strumento:penetrometro statico semovente, 200kN spinta AO argilla organica e terreni misti; AMT argilla molto tenera; 
Punta meccanica tipo Begemann - manicotto laterale superficie 150 cmq argilla AT argilla tenera; AM argilla media;AC argilla compatta n.l. non liquefacibile

sabbia limoso argillosa AMC argilla molto compatta; ASL argilla sabbiosa limosa;
sabbia SL sabbia e limo; SLA sabbia limoso argillosa

SS sabbia sciolta; S sabbia; SD sabbia densa
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Prova n.: CPT 1
Cantiere: Montecchio (PU) - Area 15 
Data: Ottobre 20128

Quota inizio: piano campagna
Liv.falda: assente 
Note:

Prova Penetrometrica Statica
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ART_89_VALLEFOGLIA, Area-15-1/5/11/18                        
 
Instrument:      TRZ-0147/01-11   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 05/11/18 13:07:38 End recording:   05/11/18 13:27:38 
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  Grilla manual before interpreting 
the following tables .] 
  
 

 
Max. H/V at 63.44 ± 33.28 Hz (in the range 0.0 - 64 .0 Hz). 

 
 

 
Criteria for a reliable H/V curve  

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 63.44 > 0.50 OK  
nc(f0) > 200 76125.0 > 200 OK  

σA(f) < 2 for 0.5f 0 < f < 2f 0 if  f 0 > 0.5Hz 
σA(f) < 3 for 0.5f 0 < f < 2f 0 if  f 0 < 0.5Hz 

Exceeded  0 out of  1034 
times 

OK  

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

 
Exists f  - in  [f 0/4, f0] | AH/V(f  -) < A0 / 2   NO 
Exists f  + in  [f 0, 4f0] | AH/V(f  +) < A0 / 2   NO 

A0 > 2  2.09 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f 0 ± 5% |0.52464| < 0.05  NO 

σf < ε(f0) 33.28155 < 3.17188  NO 
σA(f0) < θ(f0) 0.0622 < 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 

 
 

 



 

 
 
 
 
 
 
 
 

VARIANTE 17 
 

  



 

Ubicazione area e prove  
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Classificazione orientativa dei terreni (Schmertmann - 1978)

Angolo d'attrito interno, densità Verifica alla liquefazione

A A A A A A A S S S S S relativa e coesione magnitudo di 6 g

0 M T M C M S L L S D accelerazione massima al suolo 0,25 g

T C L A (Seed et al. 1985)

mt. Rp Rl Rp/Rl
φ °    Dr  Cu  

Kg/cmq

Nspt
coefficiente di sicurezza

0.2
. 0 0 0 0 0 x 0 0 0 0 0 0 0.4 29 20.71 / / 1.45 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 0.6 23 1.40 13.27 / / 1.15 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 0.8 29 1.73 13.59 / / 1.45 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1 33 2.13 15.47 / / 1.65 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1.2 37 2.13 16.32 / / 1.85 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1.4 36 2.27 19.29 / / 1.8 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1.6 29 1.87 18.13 / / 1.45 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1.8 27 1.60 16.20 / / 1.35 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 2 30 1.67 13.64 / / 1.5 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.2 37 2.20 16.82 / / 1.85 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.4 37 2.20 19.14 / / 1.85 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.6 32 1.93 11.71 / / 1.6 / n.l.
, 0 0 0 0 0 0 0 0 0 0 x 0 2.8 70 2.73 55.26 37 0.48 / 17.5 2.77
..

0 0 0 0 0 0 x 0 0 0 0 0 3 41 1.27 18.64 / / 2.05 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 3.2 39 2.20 22.50 / / 1.95 / n.l.
, 0 0 0 0 0 0 0 0 0 0 0 x 3.4 120 1.73 105.88 40 0.60 / 30 2.77
. 0 0 0 0 0 x 0 0 0 0 0 0 3.6 36 1.13 13.85 / / 1.8 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 3.8 43 2.60 17.92 / / 2.15 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 4 38 2.40 13.90 / / 1.9 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 4.2 50 2.73 19.23 / / 2.5 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 4.4 52 2.60 18.14 / / 2.6 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 4.6 49 2.87 17.93 / / 2.45 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 4.8 49 2.73 17.50 / / 2.45 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 5 51 2.80 18.21 / / 2.55 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 5.2 43 2.80 17.92 / / 2.15 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 5.4 50 2.40 17.05 / / 2.5 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 5.6 54 2.93 15.00 / / 2.7 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 5.8 62 3.60 22.14 / / 3.1 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 6 45 2.80 28.13 / / 2.25 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 6.2 26 1.60 21.67 / / 1.3 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 6.4 25 1.20 20.83 / / 1.25 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 6.6 20 1.20 20.00 / / 1 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 6.8 16 1.00 18.46 / / 0.8 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 7 15 0.87 15.00 / / 0.75 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 7.2 15 1.00 15.00 / / 0.75 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 7.4 17 1.00 11.09 / / 0.85 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 7.6 48 1.53 34.29 / / / 12 2.02
, 0 0 0 0 0 0 0 0 0 0 x 0 7.8 60 1.40 69.23 36 0.45 / 15 1.47
..

0 0 0 0 0 0 0 0 x 0 0 0 8 34 0.87 46.36 / / / 8.5 1.46
. 0 0 0 0 x 0 0 0 0 0 0 0 8.2 16 0.73

8.4 400

Legenda: Cu media  Kg/cmq 1.79 16.6 Nspt media n. colpi

Caratteristiche strumento:penetrometro statico semovente, 200kN spinta AO argilla organica e terreni misti; AMT argilla molto tenera; 
Punta meccanica tipo Begemann - manicotto laterale superficie 150 cmq argilla AT argilla tenera; AM argilla media;AC argilla compatta n.l. non liquefacibile

sabbia limoso argillosa AMC argilla molto compatta; ASL argilla sabbiosa limosa;

sabbia SL sabbia e limo; SLA sabbia limoso argillosa

SS sabbia sciolta; S sabbia; SD sabbia densa
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Prova n.: CPT 1
Cantiere: Vallefoglia (PU) - scheda 17 
Data: Giugno 2018 

Quota inizio: piano campagna
Liv.falda: chiuso -4,00 mt.
Note:

Prova Penetrometrica Statica
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Intergeo s.r.l. - Servizi Geologici - info@intergeosm.com

Classificazione orientativa dei terreni (Schmertmann - 1978)

Angolo d'attrito interno, densità Verifica alla liquefazione

A A A A A A A S S S S S relativa e coesione magnitudo di 6 g

0 M T M C M S L L S D accelerazione massima al suolo 0,25 g

T C L A (Seed et al. 1985)

mt. Rp Rl Rp/Rl
φ °    Dr  Cu  

Kg/cmq

Nspt
coefficiente di sicurezza

0.2
.. 0 0 0 0 0 0 x 0 0 0 0 0 0.4 30 26.47 / / 1.5 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 0.6 39 1.13 21.67 / / 1.95 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 0.8 32 1.80 18.46 / / 1.6 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1 28 1.73 14.48 / / 1.4 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1.2 28 1.93 17.50 / / 1.4 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1.4 24 1.60 12.86 / / 1.2 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1.6 28 1.87 14.00 / / 1.4 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1.8 29 2.00 14.03 / / 1.45 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 2 32 2.07 15.48 / / 1.6 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.2 30 2.07 16.07 / / 1.5 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.4 29 1.87 11.15 / / 1.45 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.6 41 2.60 13.67 / / 2.05 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.8 28 3.00 12.35 / / 1.4 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 3 29 2.27 18.91 / / 1.45 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 3.2 31 1.53 14.53 / / 1.55 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 3.4 34 2.13 19.62 / / 1.7 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 3.6 32 1.73 13.71 / / 1.6 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 3.8 44 2.33 20.00 / / 2.2 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 4 36 2.20 14.59 / / 1.8 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 4.2 34 2.47 13.78 / / 1.7 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 4.4 31 2.47 15.00 / / 1.55 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 4.6 30 2.07 13.64 / / 1.5 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 4.8 29 2.20 15.00 / / 1.45 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 5 28 1.93 17.50 / / 1.4 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 5.2 23 1.60 26.54 / / 1.15 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 5.4 20 0.87 18.75 / / 1 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 5.6 15 1.07 11.84 / / 0.75 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 5.8 21 1.27 21.00 / / 1.05 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 6 30 1.00 21.43 / / 1.5 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 6.2 22 1.40 22.00 / / 1.1 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 6.4 24 1.00 20.00 / / 1.2 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 6.6 26 1.20 20.53 / / 1.3 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 6.8 29 1.27 16.73 / / 1.45 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 7 36 1.73 20.77 / / 1.8 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 7.2 55 1.73 23.57 / / 2.75 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 7.4 52 2.33 43.33 / / / 13 2.28
.. 0 0 0 0 0 0 0 x 0 0 0 0 7.6 87 1.20 29.66 / / / 21.75 2.77
. 0 0 0 0 0 x 0 0 0 0 0 0 7.8 50 2.93 18.29 / / 2.5 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 8 38 2.73 11.88 / / 1.9 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 8.2 55 3.20 16.50 / / 2.75 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 8.4 62 3.33 16.03 / / 3.1 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 8.6 55 3.87 15.28 / / 2.75 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 8.8 54 3.60 14.46 / / 2.7 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 9 80 3.73 20.34 / / 4 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 9.2 72 3.93 20.77 / / 3.6 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 9.4 70 3.47 24.42 / / 3.5 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 9.6 57 2.87 16.44 / / 2.85 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 9.8 50 3.47 22.73 / / 2.5 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 10 37 2.20 10.47 / / 1.85 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 10.2 52 3.53 15.00 / / 2.6 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 10.4 60 3.47 19.57 / / 3 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 10.6 52 3.07 15.00 / / 2.6 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 10.8 53 3.47 16.22 / / 2.65 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 11 50 3.27 18.75 / / 2.5 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 11.2 39 2.67 15.81 / / 1.95 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 11.4 47 2.47 19.05 / / 2.35 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 11.6 64 2.47 16.27 / / 3.2 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 11.8 63 3.93 14.32 / / 3.15 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 12 65 4.40 18.40 / / 3.25 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 12.2 54 3.53 13.28 / / 2.7 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 12.4 59 4.07 15.26 / / 2.95 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 12.6 63 3.87 17.18 / / 3.15 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 12.8 66 3.67 16.78 / / 3.3 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 13 60 3.93 23.08 / / 3 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 13.2 77 2.60 25.67 / / 3.85 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 13.4 55 3.00 23.57 / / 2.75 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 13.6 54 2.33 19.29 / / 2.7 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 13.8 46 2.80 19.17 / / 2.3 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 14 51 2.40 16.63 / / 2.55 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 14.2 49 3.07 16.70 / / 2.45 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 14.4 48 2.93 19.46 / / 2.4 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 14.6 60 2.47 18.00 / / 3 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 14.8 60 3.33 14.06 / / 3 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 15 64 4.27 20.00 / / 3.2 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 15.2 54 3.20 15.28 / / 2.7 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 15.4 50 3.53 14.71 / / 2.5 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 15.6 47 3.40 13.30 / / 2.35 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 15.8 71 3.53 19.72 / / 3.55 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 16 68 3.60 15.94 / / 3.4 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 16.2 67 4.27 15.95 / / 3.35 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 16.4 78 4.20 17.46 / / 3.9 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 16.6 70 4.47 9.29 / / 3.5 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 16.8 163 7.53

17 300

Legenda: Cu media  Kg/cmq 2.28 17.375Nspt media n. colpi

Caratteristiche strumento:penetrometro statico semovente, 200kN spinta AO argilla organica e terreni misti; AMT argilla molto tenera; 
Punta meccanica tipo Begemann - manicotto laterale superficie 150 cmq argilla AT argilla tenera; AM argilla media;AC argilla compatta n.l. non liquefacibile

sabbia limoso argillosa AMC argilla molto compatta; ASL argilla sabbiosa limosa;

sabbia SL sabbia e limo; SLA sabbia limoso argillosa

SS sabbia sciolta; S sabbia; SD sabbia densa
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Prova n.: CPT 2
Cantiere: Vallefoglia (PU) - scheda 17 
Data: Giugno 2018 

Quota inizio: piano campagna
Liv.falda: chiuso -6,00 mt.
Note:

Prova Penetrometrica Statica

p
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d
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t.

>300



Intergeo s.r.l. - Servizi Geologici - info@intergeosm.com

Classificazione orientativa dei terreni (Schmertmann - 1978)

Angolo d'attrito interno, densità Verifica alla liquefazione

A A A A A A A S S S S S relativa e coesione magnitudo di 6 g

0 M T M C M S L L S D accelerazione massima al suolo 0,25 g

T C L A (Seed et al. 1985)

mt. Rp Rl Rp/Rl
φ °    Dr  Cu  

Kg/cmq

Nspt
coefficiente di sicurezza

0.2
. 0 0 0 0 0 x 0 0 0 0 0 0 0.4 32 19.20 / / 1.6 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 0.6 27 1.67 13.06 / / 1.35 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 0.8 32 2.07 15.48 / / 1.6 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1 29 2.07 11.76 / / 1.45 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1.2 23 2.47 16.43 / / 1.15 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1.4 29 1.40 12.79 / / 1.45 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 1.6 17 2.27 8.23 / / 0.85 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1.8 28 2.07 12.35 / / 1.4 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 2 29 2.27 12.79 / / 1.45 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.2 30 2.27 18.00 / / 1.5 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.4 26 1.67 12.58 / / 1.3 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.6 28 2.07 16.80 / / 1.4 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.8 26 1.67 14.44 / / 1.3 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 3 29 1.80 14.50 / / 1.45 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 3.2 30 2.00 16.07 / / 1.5 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 3.4 36 1.87 18.00 / / 1.8 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 3.6 40 2.00 16.22 / / 2 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 3.8 43 2.47 16.54 / / 2.15 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 4 39 2.60 14.27 / / 1.95 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 4.2 45 2.73 17.76 / / 2.25 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 4.4 42 2.53 14.65 / / 2.1 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 4.6 44 2.87 14.35 / / 2.2 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 4.8 43 3.07 14.66 / / 2.15 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 5 49 2.93 15.64 / / 2.45 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 5.2 61 3.13 16.64 / / 3.05 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 5.4 63 3.67 13.90 / / 3.15 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 5.6 62 4.53 17.88 / / 3.1 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 5.8 65 3.47 14.34 / / 3.25 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 6 60 4.53 18.75 / / 3 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 6.2 69 3.20 18.82 / / 3.45 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 6.4 55 3.67 13.31 / / 2.75 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 6.6 58 4.13 15.26 / / 2.9 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 6.8 73 3.80 27.38 / / / 18.25 2.77
.

0 0 0 0 0 x 0 0 0 0 0 0 7 49 2.67 15.00 / / 2.45 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 7.2 49 3.27 14.41 / / 2.45 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 7.4 56 3.40 19.53 / / 2.8 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 7.6 50 2.87 18.29 / / 2.5 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 7.8 44 2.73 18.33 / / 2.2 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 8 40 2.40 18.18 / / 2 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 8.2 37 2.20 16.32 / / 1.85 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 8.4 36 2.27 18.00 / / 1.8 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 8.6 40 2.00 21.43 / / 2 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 8.8 41 1.87 17.08 / / 2.05 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 9 34 2.40 14.17 / / 1.7 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 9.2 36 2.40 17.42 / / 1.8 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 9.4 31 2.07 21.14 / / 1.55 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 9.6 26 1.47 14.44 / / 1.3 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 9.8 34 1.80 17.59 / / 1.7 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 10 36 1.93 18.00 / / 1.8 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 10.2 51 2.00 23.91 / / 2.55 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 10.4 24 2.13 8.78 / / 1.2 / n.l.
, 0 0 0 0 0 0 0 0 0 0 0 x 10.6 123 2.73 97.11 40 0.61 / 30.75 2.77
, 0 0 0 0 0 0 0 0 0 0 0 x 10.8 132 1.27 53.51 41 0.63 / 33 2.77
..

0 0 0 0 0 0 0 x 0 0 0 0 11 86 2.47 30.71 / / / 21.5 2.77
.. 0 0 0 0 0 0 0 x 0 0 0 0 11.2 134 2.80 37.22 / / / 33.5 2.77
.. 0 0 0 0 0 0 x 0 0 0 0 0 11.4 253 3.60 24.97 / / 12.65 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 11.6 55 10.13 8.78 / / 2.75 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 11.8 73 6.27 30.42 / / / 18.25 2.46
..

0 0 0 0 0 0 0 0 x 0 0 0 12 61 2.40 32.68 / / / 15.25 1.94
.. 0 0 0 0 0 0 x 0 0 0 0 0 12.2 75 1.87 21.63 / / 3.75 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 12.4 99 3.47 20.63 / / 4.95 / n.l.
.. 0 0 0 0 0 0 0 x 0 0 0 0 12.6 107 4.80 30.28 / / / 26.75 2.77
.. 0 0 0 0 0 0 x 0 0 0 0 0 12.8 99 3.53 23.20 / / 4.95 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 13 129 4.27 20.16 / / 6.45 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 13.2 133 6.40 22.67 / / 6.65 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 13.4 102 5.87 12.44 / / 5.1 / n.l.

13.6 124 8.20

Legenda: Cu media  Kg/cmq 2.54 24.656Nspt media n. colpi

Caratteristiche strumento:penetrometro statico semovente, 200kN spinta AO argilla organica e terreni misti; AMT argilla molto tenera; 
Punta meccanica tipo Begemann - manicotto laterale superficie 150 cmq argilla AT argilla tenera; AM argilla media;AC argilla compatta n.l. non liquefacibile

sabbia limoso argillosa AMC argilla molto compatta; ASL argilla sabbiosa limosa;

sabbia SL sabbia e limo; SLA sabbia limoso argillosa

SS sabbia sciolta; S sabbia; SD sabbia densa
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Prova n.: CPT 3
Cantiere: Vallefoglia (PU) - scheda 17 
Data: Giugno 2018 

Quota inizio: piano campagna
Liv.falda: chiuso -4,00 mt.
Note:

Prova Penetrometrica Statica

p
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Intergeo s.r.l. - Servizi Geologici - info@intergeosm.com

Classificazione orientativa dei terreni (Schmertmann - 1978)

Angolo d'attrito interno, densità Verifica alla liquefazione

A A A A A A A S S S S S relativa e coesione magnitudo di 6 g

0 M T M C M S L L S D accelerazione massima al suolo 0,25 g

T C L A (Seed et al. 1985)

mt. Rp Rl Rp/Rl
φ °    Dr  Cu  

Kg/cmq

Nspt
coefficiente di sicurezza

0.2
. 0 0 0 0 0 x 0 0 0 0 0 0 0.4 27 13.97 / / 1.35 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 0.6 30 1.93 16.67 / / 1.5 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 0.8 30 1.80 18.00 / / 1.5 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1 27 1.67 15.00 / / 1.35 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1.2 28 1.80 15.56 / / 1.4 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 1.4 30 1.80 30.00 / / 1.5 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1.6 18 1.00 15.00 / / 0.9 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1.8 18 1.20 14.21 / / 0.9 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 2 24 1.27 22.50 / / 1.2 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.2 26 1.07 15.60 / / 1.3 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 2.4 30 1.67 23.68 / / 1.5 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 2.6 39 1.27 23.40 / / 1.95 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.8 26 1.67 17.73 / / 1.3 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 3 23 1.47 19.17 / / 1.15 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 3.2 25 1.20 17.86 / / 1.25 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 3.4 26 1.40 14.44 / / 1.3 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 3.6 32 1.80 17.78 / / 1.6 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 3.8 33 1.80 19.04 / / 1.65 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 4 37 1.73 20.56 / / 1.85 / n.l.
, 0 0 0 0 0 0 0 0 0 0 0 x 4.2 133 1.80 71.25 41 0.63 / 33.25 2.77
, 0 0 0 0 0 0 0 0 0 0 0 x 4.4 114 1.87 48.86 40 0.59 / 28.5 2.77
.. 0 0 0 0 0 0 0 x 0 0 0 0 4.6 101 2.33 25.68 / / / 25.25 2.77
, 0 0 0 0 0 0 0 0 0 0 0 x 4.8 271 3.93 86.49 49 0.98 / 67.75 2.77
.

0 0 0 0 0 x 0 0 0 0 0 0 5 53 3.13 18.49 / / 2.65 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 5.2 50 2.87 15.63 / / 2.5 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 5.4 49 3.20 15.64 / / 2.45 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 5.6 53 3.13 16.91 / / 2.65 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 5.8 56 3.13 22.11 / / 2.8 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 6 44 2.53 15.71 / / 2.2 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 6.2 44 2.80 16.10 / / 2.2 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 6.4 44 2.73 14.35 / / 2.2 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 6.6 47 3.07 19.05 / / 2.35 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 6.8 60 2.47 19.57 / / 3 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 7 50 3.07 20.83 / / 2.5 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 7.2 44 2.40 13.47 / / 2.2 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 7.4 69 3.27 24.64 / / 3.45 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 7.6 47 2.80 22.74 / / 2.35 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 7.8 42 2.07 21.72 / / 2.1 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 8 30 1.93 17.31 / / 1.5 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 8.2 29 1.73 17.40 / / 1.45 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 8.4 47 1.67 29.38 / / / 11.75 1.81
. 0 0 0 0 0 x 0 0 0 0 0 0 8.6 32 1.60 18.46 / / 1.6 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 8.8 27 1.73 12.66 / / 1.35 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 9 48 2.13 24.00 / / 2.4 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 9.2 36 2.00 18.62 / / 1.8 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 9.4 32 1.93 20.87 / / 1.6 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 9.6 44 1.53 27.50 / / 2.2 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 9.8 26 1.60 16.25 / / 1.3 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 10 32 1.60 17.78 / / 1.6 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 10.2 52 1.80 31.20 / / / 13 1.77
. 0 0 0 0 0 x 0 0 0 0 0 0 10.4 36 1.67 20.00 / / 1.8 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 10.6 35 1.80 16.94 / / 1.75 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 10.8 40 2.07 23.08 / / 2 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 11 51 1.73 20.68 / / 2.55 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 11.2 39 2.47 20.17 / / 1.95 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 11.4 53 1.93 21.49 / / 2.65 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 11.6 57 2.47 25.91 / / 2.85 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 11.8 53 2.20 34.57 / / / 13.25 1.69
..

0 0 0 0 0 0 0 x 0 0 0 0 12 108 1.53 33.75 / / / 27 2.77
.. 0 0 0 0 0 0 0 x 0 0 0 0 12.2 148 3.20 35.24 / / / 37 2.77
, 0 0 0 0 0 0 0 0 0 0 0 x 12.4 176 4.20 50.77 44 0.74 / 44 2.77
.. 0 0 0 0 0 0 x 0 0 0 0 0 12.6 190 3.47

12.8 300

Legenda: Cu media  Kg/cmq 1.89 30.075Nspt media n. colpi

Caratteristiche strumento:penetrometro statico semovente, 200kN spinta AO argilla organica e terreni misti; AMT argilla molto tenera; 
Punta meccanica tipo Begemann - manicotto laterale superficie 150 cmq argilla AT argilla tenera; AM argilla media;AC argilla compatta n.l. non liquefacibile

sabbia limoso argillosa AMC argilla molto compatta; ASL argilla sabbiosa limosa;

sabbia SL sabbia e limo; SLA sabbia limoso argillosa

SS sabbia sciolta; S sabbia; SD sabbia densa
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Prova n.: CPT 4
Cantiere: Vallefoglia (PU) - Scheda 17 
Data: Giugno 2018

Quota inizio: piano campagna
Liv.falda: non rilevata
Note:

Prova Penetrometrica Statica
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TROMINO® Grilla 
  www.tromino.eu  

ART_89_VALLEFOGLIA, AREA_17_1 HVSR1                  
 
Instrument:      TRZ-0147/01-11   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 21/06/18 10:15:14 End recording:   21/06/18 10:35:14 
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 

 



TROMINO® Grilla 
  www.tromino.eu  

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

 
Max. H/V at 4.88 ± 19.7 Hz (in the range 0.0 - 64.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 4.88 > 0.50 OK  
nc(f0) > 200 5850.0 > 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  235 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 2.438 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2   NO 

A0 > 2  3.05 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |4.04035| < 0.05  NO 

σf < ε(f0) 19.69672 < 0.24375  NO 
σA(f0) < θ(f0) 0.2556 < 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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ART_89_VALLEFOGLIA, AREA_17_2 HVSR2                  
 
Instrument:      TRZ-0147/01-11   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 21/06/18 10:51:19 End recording:   21/06/18 11:11:19 
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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EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

14.00 14.00 230 0.40 
inf. inf. 540 0.38 

 
 

Vs_eq(0.0-30.0)=331m/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 4.16 ± 0.17 Hz (in the range 0.0 - 64.0  Hz). 

 
 

 
Criteria for a reliable H/V curve  

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 4.16 > 0.50 OK  
nc(f0) > 200 4987.5 > 200 OK  

σA(f) < 2 for 0.5f 0 < f < 2f 0 if  f 0 > 0.5Hz 
σA(f) < 3 for 0.5f 0 < f < 2f 0 if  f 0 < 0.5Hz 

Exceeded  0 out of  200 times OK  

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

 
Exists f  - in  [f 0/4, f0] | AH/V(f  -) < A0 / 2 3.313 Hz OK  
Exists f  + in  [f 0, 4f0] | AH/V(f  +) < A0 / 2 7.188 Hz OK  

A0 > 2  4.07 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f 0 ± 5% |0.04167| < 0.05 OK  

σf < ε(f0) 0.1732 < 0.20781 OK  
σA(f0) < θ(f0) 0.2144 < 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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Analisi di stabilità dei pendii con: FELLENIUS (1936)
========================================================================
Calcolo eseguito secondo [A2+M1+R2]
Numero di strati 4.0
Numero dei conci 30.0
Grado di sicurezza ritenuto accettabile 1.0
Coefficiente parziale resistenza 1.2
Parametri geotecnici da usare. Angolo di attrito: Picco
Analisi Condizione drenata
Superficie di forma circolare
========================================================================

Maglia dei Centri
========================================================================
Ascissa vertice sinistro inferiore xi 1301.66 m
Ordinata vertice sinistro inferiore yi 1376.31 m
Ascissa vertice destro superiore xs 1352.25 m
Ordinata vertice destro superiore ys 1416.45 m
Passo di ricerca 10.0
Numero di celle lungo x 10.0
Numero di celle lungo y 10.0
========================================================================

Vertici profilo    
Nr X 

(m)
y 

(m)
1 1270.8 1356.13
2 1283.43 1356.1
3 1290.23 1356.1
4 1300.98 1356.57
5 1320.41 1358.57
6 1326.84 1360.57
7 1330.34 1362.49
8 1341.88 1364.4
9 1353.21 1366.42

10 1364.84 1368.42
11 1376.81 1370.42
12 1390.6 1372.42
13 1402.29 1374.26

 
   
Falda

Nr. X 
(m)

y 
(m)

1 1270.8 1352.12
2 1283.43 1352.09
3 1290.23 1352.09
4 1300.98 1352.56
5 1320.41 1354.56
6 1326.84 1356.56
7 1330.34 1358.48
8 1341.88 1360.39
9 1353.21 1362.41

10 1364.84 1364.41
11 1376.81 1366.41
12 1390.6 1368.41
13 1402.29 1370.25

   Vertici strato .......1
N X y 
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(m) (m)
1 1270.8 1356.13
2 1290.23 1356.13
3 1301.14 1356.59
4 1311.59 1357.67
5 1327.61 1357.79
6 1330.34 1357.97
7 1341.88 1358.72
8 1346.4 1359.01
9 1356.63 1360.69

10 1367.07 1361.29
11 1376.81 1361.54
12 1402.29 1362.21

   Vertici strato .......2
N X 

(m)
y 

(m)
1 1270.8 1348.14
2 1293.42 1348.14
3 1310.54 1349.03
4 1327.61 1350.49
5 1344.09 1350.47
6 1354.04 1351.85
7 1366.01 1352.1
8 1374.43 1352.17
9 1402.29 1357.37

   Vertici strato .......3
N X 

(m)
y 

(m)
1 1270.8 1346.25
2 1290.23 1346.53
3 1296.09 1346.61
4 1301.14 1347.06
5 1320.41 1348.76
6 1321.41 1348.85
7 1327.61 1349.03
8 1330.77 1348.79
9 1335.64 1348.72

10 1344.57 1348.74
11 1354.59 1350.11
12 1367.07 1350.79
13 1402.29 1357.37

   
Coefficienti parziali azioni
========================================================================
Sfavorevoli: Permanenti, variabili 1.0   1.3
Favorevoli: Permanenti, variabili 1.0   1.0
======================================================================== 

Coefficienti parziali per i parametri geotecnici del terreno
========================================================================
Tangente angolo di resistenza al taglio 1.0
Coesione efficace 1.0
Coesione non drenata 1.0
Riduzione parametri geotecnici terreno No
======================================================================= =

Stratigrafia
Strato Coesione

(kg/cm²)
Coesione non

drenata
(kg/cm²)

Angolo
resistenza al

taglio
(°)

Peso unità di
volume
(Kg/m³)

Peso saturo
(Kg/m³)

Litologia  
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1 0.09 19 1900 2000
2 0.10 21 1900 2000
3 0.0001 30 2000 2100
4 0.26 24 2050 2150

   

Risultati analisi pendio [[A2+M1+R2]]
========================================================================
Fs minimo individuato 1.45
Ascissa centro superficie 1339.61 m
Ordinata centro superficie 1410.43 m
Raggio superficie 59.81 m
========================================================================
 
B: Larghezza del concio; Alfa: Angolo di inclinazione della base del concio; Li: Lunghezza della base del concio; Wi:
Peso del concio; Ui: Forze derivanti dalle pressioni neutre; Ni: forze agenti normalmente alla direzione di
scivolamento; Ti: forze agenti parallelamente alla superficie di scivolamento; Fi: Angolo di attrito; c: coesione.
 

xc = 1339.605 yc = 1410.428 Rc = 59.81   Fs=1.454
--------------------------------------------------------------------------------------------------------------------------------------------
Nr. B Alfa Li Wi Kh•Wi Kv•Wi c  Fi Ui N'i Ti
 m (°) m (Kg) (Kg) (Kg) (kg/cm²) (°) (Kg) (Kg) (Kg)
--------------------------------------------------------------------------------------------------------------------------------------------
 1 2.46 -26.8 2.75 3558.84 0.0 0.0 0.1 21.0 0.0 3177.1 -1603.6
2 2.46 -24.1 2.69 10185.7 0.0 0.0 0.1 21.0 0.0 9297.4 -4160.1
3 2.46 -21.6 2.64 16201.23 0.0 0.0 0.1 21.0 0.0 15063.1 -5965.2
4 1.58 -19.5 1.68 13421.05 0.0 0.0 0.1 21.0 717.6 11930.4 -4489.2
5 3.33 -17.1 3.48 37557.2 0.0 0.0 0.1 21.0 6371.5 29534.8 -11012.9
6 3.1 -13.9 3.2 46772.17 0.0 0.0 0.1 21.0 11895.9 33515.7 -11199.3
7 1.81 -11.4 1.84 32739.55 0.0 0.0 0.1 21.0 9690.9 22401.2 -6478.7
8 1.69 -9.8 1.72 35050.21 0.0 0.0 0.1 21.0 11237.9 23304.1 -5947.0
9 3.22 -7.4 3.24 73624.46 0.0 0.0 0.1 21.0 24781.1 48237.3 -9427.6
10 2.46 -4.6 2.46 59963.21 0.0 0.0 0.1 21.0 20700.2 39070.6 -4799.6
11 2.46 -2.3 2.46 62686.64 0.0 0.0 0.1 21.0 22011.1 40626.4 -2482.2
12 3.41 0.5 3.41 90759.54 0.0 0.0 0.1 21.0 32394.4 58361.1 863.3
13 1.5 2.9 1.5 40824.77 0.0 0.0 0.1 21.0 14730.4 26042.8 2051.5
14 2.46 4.8 2.46 68028.62 0.0 0.0 0.1 21.0 24738.3 43048.3 5733.1
15 2.46 7.1 2.47 68919.0 0.0 0.0 0.1 21.0 25300.3 43084.0 8568.4
16 2.46 9.5 2.49 69293.89 0.0 0.0 0.1 21.0 25653.9 42683.4 11474.5
17 2.47 11.9 2.52 69516.44 0.0 0.0 0.1 21.0 25927.5 42087.7 14368.8
18 2.44 14.4 2.52 68098.41 0.0 0.0 0.1 21.0 25558.6 40402.1 16928.6
19 2.46 16.8 2.56 67172.96 0.0 0.0 0.1 21.0 25314.1 38999.1 19391.2
20 2.46 19.2 2.6 65316.04 0.0 0.0 0.1 21.0 24675.0 36991.5 21527.5
21 2.46 21.8 2.64 62880.63 0.0 0.0 0.1 21.0 23798.2 34580.8 23363.8
22 1.82 24.0 1.99 44729.67 0.0 0.0 0.1 21.0 16886.4 23987.2 18168.5
23 3.09 26.6 3.45 71183.07 0.0 0.0 0.1 21.0 26669.9 36963.9 31902.4
24 2.46 29.6 2.82 51592.75 0.0 0.0 0.1 21.0 18897.0 25962.8 25483.5
25 2.46 32.4 2.91 46371.43 0.0 0.0 0.1 21.0 16387.8 22764.5 24847.8
26 2.46 35.2 3.0 40333.26 0.0 0.0 0.09 19.0 13221.5 19743.9 23239.0
27 1.52 37.5 1.91 21484.68 0.0 0.0 0.09 19.0 6257.1 10780.4 13088.7
28 3.39 40.6 4.47 37083.69 0.0 0.0 0.09 19.0 7414.9 20739.5 24135.7
29 2.46 44.4 3.44 15909.46 0.0 0.0 0.09 19.0 0.0 11360.7 11137.6
30 2.46 47.8 3.65 5685.04 0.0 0.0 0.09 19.0 0.0 3820.0 4210.4
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Analisi di stabilità dei pendii con: FELLENIUS (1936)
========================================================================
Lat./Long. 43.82712/12.738655
Calcolo eseguito secondo [A2+M1+R2]
Numero di strati 4.0
Numero dei conci 30.0
Grado di sicurezza ritenuto accettabile 1.0
Coefficiente parziale resistenza 1.2
Parametri geotecnici da usare. Angolo di attrito: Picco
Analisi Condizione drenata
Superficie di forma circolare
========================================================================

Maglia dei Centri
========================================================================
Ascissa vertice sinistro inferiore xi 1301.66 m
Ordinata vertice sinistro inferiore yi 1376.31 m
Ascissa vertice destro superiore xs 1352.25 m
Ordinata vertice destro superiore ys 1416.45 m
Passo di ricerca 10.0
Numero di celle lungo x 10.0
Numero di celle lungo y 10.0
========================================================================

Sisma
========================================================================
Coefficiente azione sismica orizzontale 0.063
Coefficiente azione sismica verticale 0.032
========================================================================

Vertici profilo    
Nr X 

(m)
y 

(m)
1 1270.8 1356.13
2 1283.43 1356.1
3 1290.23 1356.1
4 1300.98 1356.57
5 1320.41 1358.57
6 1326.84 1360.57
7 1330.34 1362.49
8 1341.88 1364.4
9 1353.21 1366.42

10 1364.84 1368.42
11 1376.81 1370.42
12 1390.6 1372.42
13 1402.29 1374.26

 
   
Falda

Nr. X 
(m)

y 
(m)

1 1270.8 1352.12
2 1283.43 1352.09
3 1290.23 1352.09
4 1300.98 1352.56
5 1320.41 1354.56
6 1326.84 1356.56
7 1330.34 1358.48
8 1341.88 1360.39
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9 1353.21 1362.41
10 1364.84 1364.41
11 1376.81 1366.41
12 1390.6 1368.41
13 1402.29 1370.25

   Vertici strato .......1
N X 

(m)
y 

(m)
1 1270.8 1356.13
2 1290.23 1356.13
3 1301.14 1356.59
4 1311.59 1357.67
5 1327.61 1357.79
6 1330.34 1357.97
7 1341.88 1358.72
8 1346.4 1359.01
9 1356.63 1360.69

10 1367.07 1361.29
11 1376.81 1361.54
12 1402.29 1362.21

   Vertici strato .......2
N X 

(m)
y 

(m)
1 1270.8 1348.14
2 1293.42 1348.14
3 1310.54 1349.03
4 1327.61 1350.49
5 1344.09 1350.47
6 1354.04 1351.85
7 1366.01 1352.1
8 1374.43 1352.17
9 1402.29 1357.37

   Vertici strato .......3
N X 

(m)
y 

(m)
1 1270.8 1346.25
2 1290.23 1346.53
3 1296.09 1346.61
4 1301.14 1347.06
5 1320.41 1348.76
6 1321.41 1348.85
7 1327.61 1349.03
8 1330.77 1348.79
9 1335.64 1348.72

10 1344.57 1348.74
11 1354.59 1350.11
12 1367.07 1350.79
13 1402.29 1357.37

   
Coefficienti parziali azioni
========================================================================
Sfavorevoli: Permanenti, variabili 1.0   1.3
Favorevoli: Permanenti, variabili 1.0   1.0
======================================================================== 

Coefficienti parziali per i parametri geotecnici del terreno
========================================================================
Tangente angolo di resistenza al taglio 1.0
Coesione efficace 1.0
Coesione non drenata 1.0
Riduzione parametri geotecnici terreno No
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======================================================================= =

Stratigrafia
Strato Coesione

(kg/cm²)
Coesione non

drenata
(kg/cm²)

Angolo
resistenza al

taglio
(°)

Peso unità di
volume
(Kg/m³)

Peso saturo
(Kg/m³)

Litologia  

1 0.09 19 1900 2000
2 0.10 21 1900 2000
3 0.0001 30 2000 2100
4 0.26 24 2050 2150

   

Risultati analisi pendio [[A2+M1+R2]]
========================================================================
Fs minimo individuato 1.1
Ascissa centro superficie 1339.61 m
Ordinata centro superficie 1410.43 m
Raggio superficie 59.81 m
========================================================================

xc = 1339.605 yc = 1410.428 Rc = 59.81   Fs=1.099
--------------------------------------------------------------------------------------------------------------------------------------------
Nr. B Alfa Li Wi Kh•Wi Kv•Wi c  Fi Ui N'i Ti
 m (°) m (Kg) (Kg) (Kg) (kg/cm²) (°) (Kg) (Kg) (Kg)
--------------------------------------------------------------------------------------------------------------------------------------------
 1 2.46 -26.8 2.75 3558.84 224.21 113.88 0.1 21.0 0.0 3379.8 -1403.4
2 2.46 -24.1 2.69 10185.7 641.7 325.94 0.1 21.0 0.0 9857.0 -3574.3
3 2.46 -21.6 2.64 16201.23 1020.68 518.44 0.1 21.0 0.0 15920.9 -5016.2
4 1.58 -19.5 1.68 13421.05 845.53 429.47 0.1 21.0 717.6 12618.0 -3692.4
5 3.33 -17.1 3.48 37557.2 2366.1 1201.83 0.1 21.0 6371.5 31377.6 -8750.8
6 3.1 -13.9 3.2 46772.17 2946.65 1496.71 0.1 21.0 11895.9 35674.4 -8338.4
7 1.81 -11.4 1.84 32739.55 2062.59 1047.67 0.1 21.0 9690.9 23836.3 -4456.9
8 1.69 -9.8 1.72 35050.21 2208.16 1121.61 0.1 21.0 11237.9 24784.1 -3770.9
9 3.22 -7.4 3.24 73624.46 4638.34 2355.98 0.1 21.0 24781.1 51167.8 -4827.5
10 2.46 -4.6 2.46 59963.21 3777.68 1918.82 0.1 21.0 20700.2 41285.6 -1034.1
11 2.46 -2.3 2.46 62686.64 3949.26 2005.97 0.1 21.0 22011.1 42787.2 1464.0
12 3.41 0.5 3.41 90759.54 5717.85 2904.31 0.1 21.0 32394.4 61210.9 6580.9
13 1.5 2.9 1.5 40824.77 2571.96 1306.39 0.1 21.0 14730.4 27218.3 4620.2
14 2.46 4.8 2.46 68028.62 4285.8 2176.92 0.1 21.0 24738.3 44856.3 10003.7
15 2.46 7.1 2.47 68919.0 4341.9 2205.41 0.1 21.0 25300.3 44732.5 12876.7
16 2.46 9.5 2.49 69293.89 4365.52 2217.41 0.1 21.0 25653.9 44147.3 15779.7
17 2.47 11.9 2.52 69516.44 4379.54 2224.53 0.1 21.0 25927.5 43359.0 18653.7
18 2.44 14.4 2.52 68098.41 4290.2 2179.15 0.1 21.0 25558.6 41446.4 21084.2
19 2.46 16.8 2.56 67172.96 4231.9 2149.54 0.1 21.0 25314.1 39835.5 23442.9
20 2.46 19.2 2.6 65316.04 4114.91 2090.11 0.1 21.0 24675.0 37608.6 25412.5
21 2.46 21.8 2.64 62880.63 3961.48 2012.18 0.1 21.0 23798.2 34977.0 27041.7
22 1.82 24.0 1.99 44729.67 2817.97 1431.35 0.1 21.0 16886.4 24150.5 20743.5
23 3.09 26.6 3.45 71183.07 4484.53 2277.86 0.1 21.0 26669.9 36990.4 35911.4
24 2.46 29.6 2.82 51592.75 3250.34 1650.97 0.1 21.0 18897.0 25792.9 28309.6
25 2.46 32.4 2.91 46371.43 2921.4 1483.89 0.1 21.0 16387.8 22451.9 27314.4
26 2.46 35.2 3.0 40333.26 2541.0 1290.66 0.09 19.0 13221.5 19334.7 25315.9
27 1.52 37.5 1.91 21484.68 1353.54 687.51 0.09 19.0 6257.1 10501.0 14162.1
28 3.39 40.6 4.47 37083.69 2336.27 1186.68 0.09 19.0 7414.9 20119.9 25909.4
29 2.46 44.4 3.44 15909.46 1002.3 509.1 0.09 19.0 0.0 11022.6 11853.3
30 2.46 47.8 3.65 5685.04 358.16 181.92 0.09 19.0 0.0 3677.0 4451.0
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Planimetria con ubicazione delle prove utilizzate

P ro va  p en etro m etric a  s ta t ic a  (C PT  )

In d ag in e  s ism ica  a  s taz io n e  s in g o la  (H V S R )
S o n d ag g io

A rea  in  va rian te

L e g e n d a
0 2 5 5 0 7 5 1 0 0  m

1 :2 ,0 0 0S ca la
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Planimetria con ubicazione delle prove utilizzate e della traccia della sezione
con ricostruzione litostratigrafica

T racc ia  S ez io n e  lito stra t ig ra fic a

P ro va  p en etro m etric a  s ta t ic a  (C PT  )

In d ag in e  s ism ica  a  s taz io n e  s in g o la  (H V S R )

A rea  in  va rian te

L e g e n d a
0 2 5 5 0 7 5 1 0 0  m

1 :2 ,0 0 0S ca la



Intergeo s.r.l. - Servizi Geologici - info@intergeosm.com

Classificazione orientativa dei terreni (Schmertmann - 1978)

Angolo d'attrito interno, densità Verifica alla liquefazione

A A A A A A A S S S S S relativa e coesione magnitudo di 6 g

0 M T M C M S L L S D accelerazione massima al suolo 0,25 g

T C L A (Seed et al. 1985)

mt. Rp Rl Rp/Rl
φ °    Dr  Cu  

Kg/cmq

Nspt
coefficiente di sicurezza

0.2

.

0 0 0 0 0 x 0 0 0 0 0 0 0.4 22 15.71 / / 1.1 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 0.6 51 1.40 17.39 / / 2.55 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 0.8 46 2.93 17.69 / / 2.3 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 1 41 2.60 18.64 / / 2.05 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 1.2 37 2.20 16.32 / / 1.85 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 1.4 37 2.27 19.82 / / 1.85 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 1.6 40 1.87 18.18 / / 2 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 1.8 36 2.20 20.77 / / 1.8 / n.l.

.
0 0 0 0 0 x 0 0 0 0 0 0 2 37 1.73 19.14 / / 1.85 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 2.2 32 1.93 20.00 / / 1.6 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 2.4 38 1.60 24.78 / / 1.9 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 2.6 40 1.53 21.43 / / 2 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 2.8 38 1.87 23.75 / / 1.9 / n.l.

.
0 0 0 0 0 x 0 0 0 0 0 0 3 26 1.60 21.67 / / 1.3 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 3.2 29 1.20 18.91 / / 1.45 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 3.4 27 1.53 17.61 / / 1.35 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 3.6 37 1.53 16.82 / / 1.85 / n.l.

..

0 0 0 0 0 0 0 0 x 0 0 0 3.8 42 2.20 35.00 / / / 10.5 2.41

.
0 0 0 0 0 x 0 0 0 0 0 0 4 25 1.20 18.75 / / 1.25 / n.l.

.

0 0 0 0 x 0 0 0 0 0 0 0 4.2 20 1.33 18.75 / / 1 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 4.4 26 1.07 26.00 / / 1.3 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 4.6 33 1.00 19.04 / / 1.65 / n.l.

..

0 0 0 0 0 0 0 0 x 0 0 0 4.8 41 1.73 34.17 / / / 10.25 2.14

..
0 0 0 0 0 0 x 0 0 0 0 0 5 38 1.20 24.78 / / 1.9 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 5.2 50 1.53 23.44 / / 2.5 / n.l.

..

0 0 0 0 0 0 0 0 x 0 0 0 5.4 53 2.13 46.76 / / / 13.25 2.77

..

0 0 0 0 0 0 0 x 0 0 0 0 5.6 88 1.13 30.00 / / / 22 2.77

,

0 0 0 0 0 0 0 0 0 0 0 x 5.8 193 2.93 51.70 45 0.78 / 48.25 2.77

,
0 0 0 0 0 0 0 0 0 0 0 x 6 159 3.73 91.73 42 0.70 / 39.75 2.77

..

0 0 0 0 0 0 0 0 x 0 0 0 6.2 72 1.73 45.00 / / / 18 2.77

,

0 0 0 0 0 0 0 0 0 0 0 x 6.4 133 1.60 71.25 41 0.63 / 33.25 2.77

..

0 0 0 0 0 0 x 0 0 0 0 0 6.6 32 1.87 28.24 / / 1.6 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 6.8 76 1.13

7 500

0 Cu media  Kg/cmq 1.75 24.406Nspt media n. colpi
0

0

0

0

0

Legenda:

Caratteristiche strumento:penetrometro statico semovente, 200kN spinta AO argilla organica e terreni misti; AMT argilla molto tenera; 
Punta meccanica tipo Begemann - manicotto laterale superficie 150 cmq argilla AT argilla tenera; AM argilla media;AC argilla compatta n.l. non liquefacibile

sabbia limoso argillosa AMC argilla molto compatta; ASL argilla sabbiosa limosa;
sabbia SL sabbia e limo; SLA sabbia limoso argillosa

SS sabbia sciolta; S sabbia; SD sabbia densa
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Prova n.: CPT 1
Cantiere: Bottega (PU) - scheda 24
Data: Giugno 2018

Quota inizio: piano campagna
Liv.falda: assente
Note:

Prova Penetrometrica Statica
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Intergeo s.r.l. - Servizi Geologici - info@intergeosm.com

Classificazione orientativa dei terreni (Schmertmann - 1978)

Angolo d'attrito interno, densità Verifica alla liquefazione

A A A A A A A S S S S S relativa e coesione magnitudo di 6 g

0 M T M C M S L L S D accelerazione massima al suolo 0,25 g

T C L A (Seed et al. 1985)

mt. Rp Rl Rp/Rl
φ °    Dr  Cu  

Kg/cmq

Nspt
coefficiente di sicurezza

0.2

.

0 0 0 0 x 0 0 0 0 0 0 0 0.4 14 8.08 / / 0.7 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 0.6 33 1.73 22.50 / / 1.65 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 0.8 74 1.47 17.08 / / 3.7 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 1 65 4.33 18.06 / / 3.25 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 1.2 56 3.60 19.09 / / 2.8 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 1.4 58 2.93 13.81 / / 2.9 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 1.6 87 4.20 18.64 / / 4.35 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 1.8 110 4.67

2 500

0 Cu media  Kg/cmq2.76429 0 Nspt media n. colpi
0

0

0

0

0

Legenda:

Caratteristiche strumento:penetrometro statico semovente, 200kN spinta AO argilla organica e terreni misti; AMT argilla molto tenera; 
Punta meccanica tipo Begemann - manicotto laterale superficie 150 cmq argilla AT argilla tenera; AM argilla media;AC argilla compatta n.l. non liquefacibile

sabbia limoso argillosa AMC argilla molto compatta; ASL argilla sabbiosa limosa;
sabbia SL sabbia e limo; SLA sabbia limoso argillosa

SS sabbia sciolta; S sabbia; SD sabbia densa
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Prova n.: CPT 2
Cantiere: Bottega (PU) - Area 24 
Data: Novembre 2018

Quota inizio: piano campagna
Liv.falda: assente 
Note:

Prova Penetrometrica Statica
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ART_89_VALLEFOGLIA, AREA_24                        
 
Instrument:      TRZ-0147/01-11   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 07/06/18 09:51:39 End recording:   07/06/18 10:11:39 
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: Konno & Omachi window b-value:  40 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 
 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 
SINGLE COMPONENT SPECTRA 

 
EXPERIMENTAL vs. SYNTHETIC H/V 
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Depth at the bottom of 
the layer [m] 

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

7.00 7.00 229 0.45 
inf. inf. 458 0.40 

 
 

Vs_eq(0.0-30.0)=371m/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 8.09 ± 3.38 Hz (in the range 0.0 - 10.0  Hz). 

 
 

 
Criteria for a reliable H/V curve  

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 8.09 > 0.50 OK  
nc(f0) > 200 9712.5 > 200 OK  

σA(f) < 2 for 0.5f 0 < f < 2f 0 if  f 0 > 0.5Hz 
σA(f) < 3 for 0.5f 0 < f < 2f 0 if  f 0 < 0.5Hz 

Exceeded  0 out of  390 times OK  

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

 
Exists f  - in  [f 0/4, f0] | AH/V(f  -) < A0 / 2 2.813 Hz OK  
Exists f  + in  [f 0, 4f0] | AH/V(f  +) < A0 / 2 11.656 Hz OK  

A0 > 2  2.88 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f 0 ± 5% |0.41774| < 0.05  NO 

σf < ε(f0) 3.38107 < 0.40469  NO 
σA(f0) < θ(f0) 0.1624 < 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 

 
 

 



 

 
 
 
 
 
 
 
 

VARIANTE 27 
 

  



Planimetria con ubicazione delle prove utilizzate

S o n d ag g io

A rea  in  va rian te

L e g e n d a
0 2 5 5 0 7 5 1 0 0  m

1 :2 ,0 0 0S ca la



 

 

 



 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 



 

 
 
 
 
 
 
 
 

VARIANTE 28 
 

  



Planimetria con ubicazione delle prove utilizzate e della traccia della sezione con ricostruzione litostratigrafica

T racc ia  S ez io n e  lito stra t ig ra fic a
In d ag in e  s ism ica  d i t ip o  M A S W

Pro va  p en etro m etric a  s ta t ic a  (C PT  )

S o n d ag g io

A rea  in  va rian te

L e g e n d a
0 2 5 5 0 7 5 1 0 0  m

1 :3 ,0 0 0S ca la



























 

Ubicazione area e prove 
 

 



 

 

  



 

 

 

 
 
 
 





















 

 
 
 
 
 
 
 
 

VARIANTE 29 
 

  



Planimetria con ubicazione delle prove utilizzate e della traccia della sezione
con ricostruzione litostratigrafica

T racc ia  S ez io n e  lito stra t ig ra fic a

P ro va  p en etro m etric a  s ta t ic a  (C PT  )

P ro va  p en etro m etric a  d in am ica  (D PL )

In d ag in e  s ism ica  a  s taz io n e  s in g o la  (H V S R )

A rea  in  va rian te

L e g e n d a
0 2 5 5 0 7 5 1 0 0  m

1 :2 ,0 0 0S ca la









Intergeo s.r.l. - Servizi Geologici - info@intergeosm.com

Classificazione orientativa dei terreni (Schmertmann - 1978)

Angolo d'attrito interno, densità Verifica alla liquefazione

A A A A A A A S S S S S relativa e coesione magnitudo di 6 g

0 M T M C M S L L S D accelerazione massima al suolo 0,25 g

T C L A (Seed et al. 1985)

mt. Rp Rl Rp/Rl
φ °    Dr  Cu  

Kg/cmq

Nspt
coefficiente di sicurezza

0.2

.

0 0 0 0 x 0 0 0 0 0 0 0 0.4 13 10.83 / / 0.65 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 0.6 33 1.20 18.33 / / 1.65 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 0.8 38 1.80 16.76 / / 1.9 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 1 38 2.27 11.88 / / 1.9 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 1.2 42 3.20 18.53 / / 2.1 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 1.4 43 2.27 17.43 / / 2.15 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 1.6 44 2.47 24.44 / / 2.2 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 1.8 31 1.80 10.81 / / 1.55 / n.l.

.
0 0 0 0 0 x 0 0 0 0 0 0 2 33 2.87 11.25 / / 1.65 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 2.2 38 2.93 10.75 / / 1.9 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 2.4 43 3.53 13.16 / / 2.15 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 2.6 51 3.27 13.91 / / 2.55 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 2.8 50 3.67 15.63 / / 2.5 / n.l.

..
0 0 0 0 0 0 x 0 0 0 0 0 3 50 3.20 20.83 / / 2.5 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 3.2 36 2.40 14.21 / / 1.8 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 3.4 38 2.53 15.00 / / 1.9 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 3.6 44 2.53 25.38 / / 2.2 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 3.8 36 1.73 18.62 / / 1.8 / n.l.

.
0 0 0 0 0 x 0 0 0 0 0 0 4 38 1.93 20.36 / / 1.9 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 4.2 38 1.87 16.29 / / 1.9 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 4.4 42 2.33 16.58 / / 2.1 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 4.6 51 2.53 16.63 / / 2.55 / n.l.

.

0 0 0 0 0 x 0 0 0 0 0 0 4.8 47 3.07 18.08 / / 2.35 / n.l.

.
0 0 0 0 0 x 0 0 0 0 0 0 5 41 2.60 16.62 / / 2.05 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 5.2 43 2.47 20.81 / / 2.15 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 5.4 45 2.07 20.45 / / 2.25 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 5.6 36 2.20 22.50 / / 1.8 / n.l.

..

0 0 0 0 0 0 x 0 0 0 0 0 5.8 31 1.60 21.14 / / 1.55 / n.l.

,
0 0 0 0 0 0 0 0 0 0 x 0 6 41 1.47 61.50 35 0.40 / 10.25 1.09

..

0 0 0 0 0 0 x 0 0 0 0 0 6.2 44 0.67 24.44 / / 2.2 / n.l.

,

0 0 0 0 0 0 0 0 0 0 x 0 6.4 56 1.80 70.00 36 0.44 / 14 1.52

..

0 0 0 0 0 0 0 0 x 0 0 0 6.6 53 0.80 33.13 / / / 13.25 2.48

..

0 0 0 0 0 0 0 0 x 0 0 0 6.8 39 1.60 32.50 / / / 9.75 1.70

..
0 0 0 0 0 0 0 0 x 0 0 0 7 41 1.20 29.29 / / / 10.25 1.74

..

0 0 0 0 0 0 x 0 0 0 0 0 7.2 49 1.40 23.71 / / 2.45 / n.l.

..

0 0 0 0 0 0 0 0 x 0 0 0 7.4 46 2.07 46.00 / / / 11.5 1.94

,

0 0 0 0 0 0 0 0 0 0 0 x 7.6 245 1.00 54.85 48 0.91 / 61.25 2.77

,

0 0 0 0 0 0 0 0 0 0 0 x 7.8 223 4.47 60.82 46 0.86 / 55.75 2.77

..
0 0 0 0 0 0 x 0 0 0 0 0 8 276 3.67

8.2 400

0 Cu media  Kg/cmq 2.01 23.25 Nspt media n. colpi
0

0

0

0

0

Legenda:

Caratteristiche strumento:penetrometro statico semovente, 200kN spinta AO argilla organica e terreni misti; AMT argilla molto tenera; 
Punta meccanica tipo Begemann - manicotto laterale superficie 150 cmq argilla AT argilla tenera; AM argilla media;AC argilla compatta n.l. non liquefacibile

sabbia limoso argillosa AMC argilla molto compatta; ASL argilla sabbiosa limosa;
sabbia SL sabbia e limo; SLA sabbia limoso argillosa

SS sabbia sciolta; S sabbia; SD sabbia densa
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Prova n.: CPT 1
Cantiere: Montecchio (PU) - Area 29 
Data: Novembre 20128

Quota inizio: piano campagna
Liv.falda: assente
Note:

Prova Penetrometrica Statica
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ART_89_VALLEFOGLIA, Area-29-HVSR-1/5/11/18                        
 
Instrument:      TRZ-0147/01-11   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 05/11/18 11:02:37 End recording:   05/11/18 11:22:37 
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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EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

7.40 7.40 268 0.42 
35.40 28.00 505 0.42 

inf. inf. 760 0.42 
 
 

Vs_eq(0.0-30.0)=415m/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 3.72 ± 1.26 Hz (in the range 0.0 - 20.0  Hz). 

 
 

 
Criteria for a reliable H/V curve  

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 3.72 > 0.50 OK  
nc(f0) > 200 4462.5 > 200 OK  

σA(f) < 2 for 0.5f 0 < f < 2f 0 if  f 0 > 0.5Hz 
σA(f) < 3 for 0.5f 0 < f < 2f 0 if  f 0 < 0.5Hz 

Exceeded  0 out of  180 times OK  

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

 
Exists f  - in  [f 0/4, f0] | AH/V(f  -) < A0 / 2 1.094 Hz OK  
Exists f  + in  [f 0, 4f0] | AH/V(f  +) < A0 / 2   NO 

A0 > 2  2.71 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f 0 ± 5% |0.33809| < 0.05  NO 

σf < ε(f0) 1.25727 < 0.18594  NO 
σA(f0) < θ(f0) 0.1988 < 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 

 
 

 



 

 
 
 
 
 
 
 
 

VARIANTE 30 
 



Planimetria con ubicazione delle prove utilizzate

In d ag in e  s ism ica  d i t ip o  M A S W

Pro va  p en etro m etric a  s ta t ic a  (C PT  )

P ro va  p en etro m etric a  d in am ica  (D PS H )

S o n d ag g io

A rea  in  va rian te

L e g e n d a
0 2 5 5 0 7 5 1 0 0  m

1 :3 ,0 0 0S ca la



 

Ubicazione prove eseguite a supporto del progetto del Pala Dionigi 

 



 

 
 
 
 
 



 

Ubicazione area e prove  
 

 
 
 

 
  



 

 

  



 

 
 
 
 
 



 

 

  



 

 

  


