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TROMINO®  
  www.tromino.it  

MASSA LOMBARDA - EX PEMPA, TR1                        
 
Instrument: TRZ-0108/01-10   
Start recording: 15/05/18 14:30:11 End recording:   15/05/18 14:50:12 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
Trace length:      0h20'00''.  Analyzed 88% 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 

 



TROMINO®  
  www.tromino.it  

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

 
Max. H/V at 0.84 ± 0.05 Hz (in the range 0.1 - 20.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 0.84 > 0.50 OK  
nc(f0) > 200 894.4 > 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  42 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 0.281 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 1.719 Hz OK  

A0 > 2  1.68 > 2  NO 
fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |0.0312| < 0.05 OK  

σf < ε(f0) 0.02633 < 0.12656 OK  
σA(f0) < θ(f0) 0.3309 < 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 

 
 

 









LLIQUEFACTION ANALYSIS REPORT

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

Robertson (2009)
Robertson (2009)
Based on Ic value
6.14
0.26

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Ex-Pempa Location : via della Repubblica - Massa Lombarda (RA)

Studio Samuel Sangiorgi
via Valsellustra 32, 40060 - Dozza (BO)
info@studiosamuelsangiorgi.eu
Tel. 0542-640279

CPT file : CPTU1

1.30 m
1.30 m
3
2.60
Based on SBT

Excavation:
Excavation depth:
Footing load:
Trans. detect. applied:
Kσ applied:

Yes
1.00 m
50.00 kPa
Yes
No

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
All soils
Yes
15.00 m
Method based
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Mw=711/2, sigma''=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
21.510.50
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During earthq.

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

CLiq v.2.2.1.11 - CPT Liquefaction Assessment Software - Report created on: 14/12/2020,
Project file: U:\PIANIFICAZIONE\Massa Lombarda\Ex_Pempa\PUA INTEGR 2020\Report liq NTC\Report_CPTU-E.clq
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LLIQUEFACTION ANALYSIS REPORT

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

Robertson (2009)
Robertson (2009)
Based on Ic value
6.14
0.26

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Ex-Pempa Location : via della Repubblica - Massa Lombarda (RA)

Studio Samuel Sangiorgi
via Valsellustra 32, 40060 - Dozza (BO)
info@studiosamuelsangiorgi.eu
Tel. 0542-640279

CPT file : CPTE2
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Based on SBT

Excavation:
Excavation depth:
Footing load:
Trans. detect. applied:
Kσ applied:

Yes
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MSF method:
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Mw=711/2, sigma''=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
21.510.50

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0
FS Plot
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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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LLIQUEFACTION ANALYSIS REPORT

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

Robertson (2009)
Robertson (2009)
Based on Ic value
6.14
0.26

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Ex-Pempa Location : via della Repubblica - Massa Lombarda (RA)

Studio Samuel Sangiorgi
via Valsellustra 32, 40060 - Dozza (BO)
info@studiosamuelsangiorgi.eu
Tel. 0542-640279

CPT file : CPTE3

1.30 m
1.30 m
3
2.60
Based on SBT

Excavation:
Excavation depth:
Footing load:
Trans. detect. applied:
Kσ applied:

Yes
1.00 m
50.00 kPa
Yes
No

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
All soils
Yes
15.00 m
Method based
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Mw=711/2, sigma''=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
21.510.50
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During earthq.

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

CLiq v.2.2.1.11 - CPT Liquefaction Assessment Software - Report created on: 14/12/2020,
Project file: U:\PIANIFICAZIONE\Massa Lombarda\Ex_Pempa\PUA INTEGR 2020\Report liq NTC\Report_CPTU-E.clq
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