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 1. PREMESSA 

La presente relazione illustra e riassume le attività e le elaborazioni effettuate al fine di ricostruire il modello 3D del 
tetto del substrato roccioso nell’ambito del Progetto Esecutivo del viadotto autostradale “Polcevera”, ubicato tra le 
progressive 0+000 e 1+170 circa della Autostrada A10 “Genova-Ventimiglia”. 

A tale scopo, sono stati analizzati ed elaborati i numerosi dati geognostici disponibili a supporto del progetto, costituiti 
sia da indagini bibliografiche, sia dai dati della campagna di indagini geognostiche e geofisiche appositamente realizzate 
in sito. 

Ad integrazione di tali dati, a gennaio 2019 è stata inoltre effettuata una campagna di n.39 prospezioni geofisiche di 
tipo HVSR, eseguite arealmente in un intorno significativo dell’opera al fine di migliorare la risoluzione del modello 
3D e renderlo più accurato. 

Per l’ubicazione della totalità delle indagini disponibili si rimanda agli elaborati di Progetto relativi alla “Carta con 
ubicazione delle indagini”, mentre per i dettagli delle indagini si veda la “Relazione Geologica” di Progetto. 

2. DATI DI BASE 

Di seguito si riassumono i dati utilizzati per la costruzione del modello sono sondaggi stratigrafici e indagini geofisiche, 
costituiti in particolare da: 

• Stratigrafie di sondaggio estratte dal database geognostico della Regione Liguria; in particolare, sono state 
selezionate le stratigrafie dei sondaggi che hanno raggiunto il substrato roccioso; 

• Stratigrafie di sondaggio d’archivio SPEA; si tratta in particolare, dei sondaggi eseguiti in passato in zona 
Polcevera nell’ambito dei vari progetti inerenti la Gronda di Genova; 

• n.17 sondaggi a carotaggio continuo realizzati nell’ambito della campagna ITALFERR 2019 a supporto del 
presente Progetto; 

• n.18 prospezioni geofisiche HVSR realizzate lungo lo sviluppo dell’opera in progetto nell’ambito della 
campagna ITALFERR 2019; 

• ulteriori n.39 prospezioni geofisiche tipo HVSR, finalizzate alla ricostruzione areale dell’andamento del 
substrato roccioso ed ubicate spazialmente in un intorno significativo dell’opera; in particolare n. 16 prove sono 
state realizzate a valle del viadotto autostradale e n. 23 a monte dell’oera. 

 

Al fine di vincolare lateralmente il modello, sono inoltre stati utilizzati punti fittizi di controllo, coincidenti con la 
superficie topografica, laddove, in corrispondenza dei versanti, il substrato roccioso viene considerato affiorante 
(spessore della copertura < 3m). 

La Figura 2-1 riporta l’ubicazione e la sigla dei punti utilizzati per l’elaborazione del modello tridimensionale del tetto 
del bedrock. I punti fittizi di controllo sopra citati sono indicati con sigla “Topo”. 

In Tabella 2.1 si riporta l’elenco completo dei punti utilizzati per la ricostruzione e l’interpolazione della superficie del 
del tetto del bedrock, indicando per ogni punto: 

• -sigla; 
• coordinate Est e Nord (Gauss Boaga - Monte Mario Italy1) e quota in m s.l.m.; 
• profondità del tetto del bedrock, espressa in metri da piano campagna; 
• quota assoluta del tetto del bedrock, in m s.l.m.. 
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 Relativamente alle prove di tipo HVSR, la profondità del bedrock in corrispondenza di tali punti è stata ricostruita a 
partire dalle frequenze di risonanza, dopo aver ottenuto una stima dei valori medi di vs delle coperture. 

Tale stima è stata ottenuta associando le profondità del bedrock ℎ, nei punti in cui erano note dai sondaggi, alle frequenze 
di risonanza 𝑓𝑓 delle coperture indicate dalle prove H/V negli stessi punti, secondo la nota espressione semplificata 𝑉𝑉𝑉𝑉 =
4𝑓𝑓ℎ. 

I valori medi di vs delle coperture così ottenuti sono stati applicati anche alle zone in cui non erano presenti i sondaggi 
ma solo le curve H/V, ottenendo così una stima della profondità del bedrock anche in questi siti. 

Il confronto con i dati diretti provenienti dai sondaggi eseguiti successivamente ha confermato le stime di profondità 
effettuate con pochissimi metri di scarto. 

 
Figura 2-1 - Planimetria con ubicazione punti utilizzati per la mappatura del bedrock. 

 
Tabella 2.1 – Elenco degli elaborati dello studio geologico (Progetto Esecutivo) 

Progressivo Sigla E N Quota 
(m s.l.m.) 

Profondità tetto 
bedrock in 
m da p.c. 

Quota assoluta  
tetto bedrock 

in m s.l.m. 
1 Topo 1491427,0 4918694,0 16,8 0,0 16,8 
2 Topo 1491484,0 4918788,0 20,4 0,0 20,4 
3 Topo 1491447,0 4918932,0 16,9 0,0 16,9 
4 Topo 1491480,0 4919078,0 17,1 0,0 17,1 
5 Topo 1491538,0 4919207,0 17,0 0,0 17,0 
6 Topo 1491633,0 4919311,0 13,6 0,0 13,6 
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Progressivo Sigla E N Quota 

(m s.l.m.) 

Profondità tetto 
bedrock in 
m da p.c. 

Quota assoluta  
tetto bedrock 

in m s.l.m. 
7 Topo 1491695,0 4919427,0 17,6 0,0 17,6 
8 Topo 1491706,0 4919544,0 19,1 0,0 19,1 
9 Topo 1491003,0 4919724,0 26,0 0,0 26,0 

10 Topo 1490958,0 4919642,0 28,0 0,0 28,0 
11 Topo 1490832,0 4919556,0 30,0 0,0 30,0 
12 Topo 1490705,0 4919485,0 19,2 0,0 19,2 
13 Topo 1490616,0 4919329,0 20,0 0,0 20,0 
14 Topo 1490672,0 4919129,0 19,0 0,0 19,0 
15 Topo 1490628,0 4919005,0 17,0 0,0 17,0 
16 Topo 1490965,6 4919677,2 40,6 0,0 40,6 
17 Topo 1490934,3 4919678,5 40,3 0,0 40,3 
18 Topo 1490855,0 4919673,6 50,0 0,0 50,0 
19 Topo 1490814,2 4919632,0 56,0 0,0 56,0 
20 Topo 1490709,3 4919606,7 35,0 0,0 35,0 
21 Topo 1490606,4 4919437,6 51,5 0,0 51,5 
22 Topo 1490506,2 4919353,5 55,0 0,0 55,0 
23 Topo 1490607,3 4919157,9 54,0 0,0 54,0 
24 Topo 1490455,2 4919128,6 26,5 0,0 26,5 
25 Topo 1490411,7 4918926,4 32,0 0,0 32,0 
26 Topo 1490312,5 4918750,7 37,0 0,0 37,0 
27 Topo 1491526,6 4919041,7 32,0 0,0 32,0 
28 Topo 1491604,1 4919177,8 34,0 0,0 34,0 
29 Topo 1491745,8 4919356,3 36,0 0,0 36,0 
30 Topo 1491803,4 4919534,9 67,0 0,0 67,0 
31 IF-P02 1490705,5 4919436,0 12,7 15,0 -2,3 
32 IF-P03 1490756,0 4919429,9 12,2 30,0 -17,8 
33 IF-P04 1490804,9 4919409,9 12,0 41,0 -29,0 
34 IF-P05 1490839,8 4919392,7 11,1 40,0 -28,9 
35 IF-P06 1490829,5 4919363,3 12,2 40,0 -27,8 
36 IF-P7 1490936,9 4919340,5 11,5 39,0 -27,5 
37 IF-P8 1490985,2 4919134,0 11,0 39,0 -28,0 
38 IF-P9 1491069,0 4919263,4 11,5 41,0 -29,5 
39 IF-P10 1491152,2 4919213,5 13,6 41,0 -27,4 
40 IF-P11 1491232,7 4919162,4 12,4 32,0 -19,6 
41 IF-P12 1491276,5 4919134,7 15,0 38,0 -23,0 
42 IF-P13 1491325,9 4919105,3 14,0 25,0 -11,0 
43 IF-P14 1491372,5 4919073,7 16,6 30,0 -13,4 
44 IF-P15 1491418,0 4919046,5 16,8 26,0 -9,2 
45 HV-N02 1490831,9 4919464,4 12,0 41,0 -29,0 
46 HV-N04 1491079,2 4919432,7 12,4 44,0 -31,6 
47 HV-N05 1491277,9 4919280,3 11,9 27,0 -15,1 
48 HV-N07 1491530,3 4919243,2 16,8 24,0 -7,2 
49 NH-N12 1491155,8 4919515,1 13,1 42,0 -28,9 
50 HV-S01 1490769,1 4919303,6 10,6 38,0 -27,4 
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Progressivo Sigla E N Quota 

(m s.l.m.) 

Profondità tetto 
bedrock in 
m da p.c. 

Quota assoluta  
tetto bedrock 

in m s.l.m. 
51 HV-S03 1490829,5 4919246,5 23,5 39,0 -15,5 
52 HV-S04 1490914,4 4919209,9 11,0 42,0 -31,0 
53 HV-S05 1491136,4 4919084,5 11,2 38,0 -26,8 
54 HV-S06 1491198,0 4919054,5 12,4 31,0 -18,6 
55 HV-S07 1491346,1 4918911,9 16,8 40,0 -23,2 
56 HV-S08 1491442,7 4918959,1 17,5 19,0 -1,5 
57 HV-S11 1490825,1 4919014,6 9,4 44,0 -34,6 
58 HV-S12 1490981,6 4919079,5 7,7 38,0 -30,3 
59 HV-S13 1491153,0 4918980,2 12,8 37,0 -24,2 
60 HV-S14 1491316,7 4918816,5 16,8 40,0 -23,2 
61 HV-S15 1491297,3 4918754,3 16,8 38,0 -21,2 
62 HV-S16 1490794,0 4919086,0 10,0 38,0 -28,0 
63 HV-S17 1491221,3 4918777,1 16,7 40,0 -23,3 
64 HV-S18 1491096,4 4918897,5 12,4 25,0 -12,6 
65 HV-S19 1491355,6 4919012,9 16,7 38,0 -21,3 
66 HV-S20 1491242,9 4918697,2 16,7 40,0 -23,3 
67 HV-S21 1490896,0 4919330,0 10,3 38,0 -27,7 
68 HV-S22 1490891,1 4918944,6 9,8 40,0 -30,2 

 

3. COSTRUZIONE DEL MODELLO 3D 

3.1. INTERPOLAZIONE DEI DATI 

L’interpolazione dei dati di profondità disponibili è stata realizzata adottando il metodo di interpolazione di Kriging.  
Si tratta di un metodo di regressione usato nell'ambito dell'analisi spaziale (geostatistica) che permette di interpolare 
una grandezza nello spazio, minimizzando l’errore quadratico medio. Nell'ambito della statistica è meglio noto come 
processo gaussiano. 

Nel metodo di kriging, l’interpolazione spaziale si basa sull'autocorrelazione della grandezza, cioè sull’assunto che la 
grandezza in oggetto vari nello spazio con continuità; in altre parole, si suppone che le cose più vicine siano più simili 
rispetto alle cose più lontane (Legge di Tobler). 

Il valore incognito in un punto viene calcolato con una media pesata dei valori noti. I pesi che vengono dati alle misure 
note dipendono dalla relazione spaziale tra i valori misurati nell'intorno del punto incognito. 

Per calcolare i pesi si usa il semivariogramma, un grafico che mette in relazione la distanza tra due punti e il valore di 
semivarianza tra le misure effettuate in questi due punti. Il semivariogramma espone, sia in maniera qualitativa che 
quantitativa, il grado di dipendenza spaziale, che altro non è che l’autocorrelazione anzidetta. 

Il risultato dell’interpolazione spaziale è una superficie, che rappresenta i valori assunti dalla grandezza nello spazio. 

A partire da tale superficie è stata prodotta una mappa ad isolinee del tetto del bedrock (isobate in questo caso), espressa 
in quote assolute (m s.l.m.), così come riportato in Figura 3-1 (la linea tratteggiata azzurra rappresente schematicamente 
l’ubicazione e lo sviluppo del viadotto in progetto). 

Allo stesso modo, in Figura 3-2 si riporta la profondità del tetto del bedrock espressa in m dal piano di campagna. 
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Figura 3-1 - Mappa delle isobate del bedrock in metri slm (in tratteggio blu la traccia indicativa del viadotto in progetto) 
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Figura 3-2 - Mappa delle isobate del bedrock in metri da p.c. (in tratteggio blu la traccia indicativa del viadotto in progetto) 
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 3.2. MODELLO TRIDIMENSIONALE 

L’interpolazione costituisce il dato numerico di base per la creazione della superficie 3D. Il risultato finale è riportato 
in Figura 3-3 e Figura 3-4 dove la superficie del tetto del bedrock viene rappresentata a confronto con la superficie 
semplificata del piano campagna al fine di poter apprezzare l’andamento morfologico del substrato nel sottosuolo. 

 

 
Figura 3-3 - 3D del bedrock e della superficie topografica. Vista 1 (in tratteggio blu la traccia indicativa del viadotto in 
progetto) 
 

 
 

Figura 3-4 - 3D del bedrock e della superficie topografica. Vista 2 (in tratteggio blu la traccia indicativa del viadotto in 
progetto) 
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 3.3. MODELLO 3D INTERATTIVO E NAVIGABILE 

Al fine di fornire un modello 3D interattivo e navigabile che comprendesse anche un modello semplificato del viadotto 
in progetto, sono state inserite le superfici relative al tetto del bedrock e al piano campagna all’interno dello strumento 
di Bim Authoring strutturale per la modellazione semplificata del ponte. 

Di seguito viene descritto per punti il processo di sviluppo del modello. 

1. Predisposizione dei punti 3D georeferenziati corrispondenti al tetto del bedrock in formato xml. 

2. Importazione dei punti all’interno della piattaforma Rhino-Grasshopper attraverso un link al file sorgente dei 
punti e creazione della mesh (Figura 3-5); 

 

 
Figura 3-5 - Mesh generata dall’interpolazione lineare dei punti 
 

3. Miglioramento della mesh mediante l’applicazione di algoritmi polinominali (Figura 3-6) 
 

 
Figura 3-6 - Mesh migliorata 
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 4. Importazione delle superficie del substrato roccioso all’interno della piattaforma di Bim Authoring strutturale 
per la modellazione del ponte. Le superfici sono state importate all’interno dello strumento di Authoring in 
maniera georeferenziata in modo tale da poter modellare l’impalcato e le fondazioni nelle corrette posizioni. 

5. Modellazione del ponte con il software Tekla Structures in associazione con il software di visual Programming 
Grasshopper. L’impalcato è stato modellato sulla base dell’Alignment che rappresenta lo sviluppo 
planoaltimetrico dell’opera, derivante dal progetto stradale (Figura 3-7). 

 

 
Figura 3-7 - Vista modello 3D del tetto del substrato roccioso (in rosso), del piano campagna (in verde) e del ponte 
 

6. Esportazione modello strutturale in formato IFC 2x3 georeferenziato. 

7. Caricamento dei modelli digitali all’interno di uno strumento di visualizzazione quale Tekla Bim Sight per la 
condivisione del progetto. 
 

Il modello dell’impalcato è stato modellato con un LOD B facendo riferimento a quanto riportato nella norma UNI11337 
parte 4. 

Dal modello interattivo navigabile, sono state quindi esportate, a titolo d’esempio, una serie di viste (Figura 3-8, Figura 
3-9, Figura 3-10 e Figura 3-12). 
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Figura 3-8 - Vista modello 3D del tetto del substrato roccioso (in rosso), del piano campagna (in verde) e del ponte 
ortogonalmente al fiume Polcevera 

 

 

 

 
Figura 3-9 - Vista assonometrica modello 3D del tetto del substrato roccioso (in rosso), del piano campagna (in verde) e del 
ponte.  

 
  



 
 
Contraente 

 

Progettista 

 
 

 Progetto Lotto Codifica Documento Rev. Foglio 
Doc. N.      NG12 00 E 69 RH GE0001 C01 A 13 di 15 

  

 
Figura 3-10 - Vista assonometrica modello 3D completo. In rosso il substrato roccioso, in verde il piano campagna, in azzurro 
la traccia del fiume Polcevera. 
 

 

 
Figura 3-11 - Vista 3D del substrato roccioso con isobate e modello del ponte. 
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Figura 3-12: vista 3D del substrato roccioso con isobate e modello del ponte. 
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 4. ALLEGATO 1: REPORT PROVE HVSR 
 



TROMINO® Grilla 
  www.tromino.eu  

POLCEVERA, POLCEVERA NORD HV01              
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 03/01/19 18:17:15 End recording:   03/01/19 18:47:15 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analyzed 83% trace (manual window selection) 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

10.00 10.00 200 0.42 
inf. inf. 370 0.42 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 1.88 ± 1.37 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 1.88 > 0.50 OK  
nc(f0) > 200 2812.5 > 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  91 times OK  

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

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

A0 > 2  2.31 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |0.73191| < 0.05  NO 

σf < ε(f0) 1.37232 < 0.1875  NO 
σA(f0) < θ(f0) 0.1998 < 1.78 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 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

POLCEVERA, POLCEVERA TR13 - HV 2 NORD       
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 03/01/19 11:26:56 End recording:   03/01/19 11:56:56 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

41.00 41.00 430 0.45 
inf. inf. 820 0.45 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 2.5 ± 0.3 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 2.50 > 0.50 OK  
nc(f0) > 200 4500.0 > 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  121 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 1.188 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3.719 Hz OK  

A0 > 2  3.11 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |0.12079| < 0.05  NO 

σf < ε(f0) 0.30198 < 0.125  NO 
σA(f0) < θ(f0) 0.1622 < 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 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

POLCEVERA, POLCEVERA NORD HV03              
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 03/01/19 10:23:21 End recording:   03/01/19 10:53:21 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analyzed 44% trace (manual window selection) 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

22.00 22.00 610 0.45 
inf. inf. 1150 0.45 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 0.16 ± 0.07 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 0.16 > 0.50  NO 
nc(f0) > 200 125.0 > 200  NO 

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  8 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 0.094 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 0.563 Hz OK  

A0 > 2  3.31 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |0.44944| < 0.05  NO 

σf < ε(f0) 0.07023 < 0.03906  NO 
σA(f0) < θ(f0) 0.4861 < 3.0 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 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA NORD HV04              
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 03/01/19 09:32:00 End recording:   03/01/19 10:02:00 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

 

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

44.00 44.00 350 0.45 
inf. inf. 850 0.45 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 2.13 ± 0.1 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 2.13 > 0.50 OK  
nc(f0) > 200 3825.0 > 200 OK  

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

Exceeded  0 out of  103 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 1.531 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 2.594 Hz OK  

A0 > 2  8.00 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.04498| < 0.05 OK  

f < (f0) 0.09558 < 0.10625 OK  
A(f0) < (f0) 0.4344 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA NORD HV05              
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 04/01/19 11:39:28 End recording:   04/01/19 12:09:28 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

 

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

27.00 27.00 280 0.45 
inf. inf. 590 0.45 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 2.59 ± 0.44 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 2.59 > 0.50 OK  
nc(f0) > 200 4668.8 > 200 OK  

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

Exceeded  0 out of  126 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 1.594 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3.844 Hz OK  

A0 > 2  4.99 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.16881| < 0.05  NO 

f < (f0) 0.43785 < 0.12969  NO 
A(f0) < (f0) 0.35 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA NORD HV07              
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 02/01/19 18:34:39 End recording:   02/01/19 19:04:39 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

 

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

24.00 24.00 420 0.45 
inf. inf. 880 0.45 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 5.0 ± 0.98 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 5.00 > 0.50 OK  
nc(f0) > 200 9000.0 > 200 OK  

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

Exceeded  0 out of  241 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 2.625 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 6.5 Hz OK  

A0 > 2  4.17 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.19607| < 0.05  NO 

f < (f0) 0.98037 < 0.25  NO 
A(f0) < (f0) 0.2355 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.eu  

POLCEVERA, POLCEVERA NORD HV09              
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 04/01/19 14:45:22 End recording:   04/01/19 15:15:22 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analyzed 87% trace (manual window selection) 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

15.00 15.00 440 0.45 
inf. inf. 810 0.45 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 7.16 ± 1.99 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 7.16 > 0.50 OK  
nc(f0) > 200 11163.8 > 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  344 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 4.531 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 13.5 Hz OK  

A0 > 2  2.73 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |0.27857| < 0.05  NO 

σf < ε(f0) 1.99349 < 0.35781  NO 
σA(f0) < θ(f0) 0.2905 < 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 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

POLCEVERA, POLCEVERA NORD HV11              
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 03/01/19 12:39:58 End recording:   03/01/19 13:09:58 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analyzed 99% trace (manual window selection) 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

11.00 11.00 430 0.45 
inf. inf. 800 0.45 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 9.22 ± 3.81 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 9.22 > 0.50 OK  
nc(f0) > 200 16409.4 > 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  444 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 4.0 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 13.25 Hz OK  

A0 > 2  3.02 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |0.41326| < 0.05  NO 

σf < ε(f0) 3.80975 < 0.46094  NO 
σA(f0) < θ(f0) 0.0799 < 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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POLCEVERA, POLCEVERA NORD HV12              
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 03/01/19 10:35:29 End recording:   03/01/19 11:05:29 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 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 

42.00 42.00 390 0.45 
inf. inf. 860 0.45 

 
 

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 1.88 ± 0.22 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 1.88 > 0.50 OK  
nc(f0) > 200 3375.0 > 200 OK  

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

Exceeded  0 out of  91 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 1.406 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3.313 Hz OK  

A0 > 2  5.00 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.11986| < 0.05  NO 

f < (f0) 0.22474 < 0.1875  NO 
A(f0) < (f0) 0.3634 < 1.78 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 

 

 
 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA NORD HV13              
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 04/01/19 14:33:26 End recording:   04/01/19 15:03:26 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 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 

40.00 40.00 420 0.45 
inf. inf. 900 0.45 

 
 

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 2.72 ± 0.39 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 2.72 > 0.50 OK  
nc(f0) > 200 4893.8 > 200 OK  

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

Exceeded  0 out of  132 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 1.531 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3.625 Hz OK  

A0 > 2  4.38 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.14477| < 0.05  NO 

f < (f0) 0.39361 < 0.13594  NO 
A(f0) < (f0) 0.3478 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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POLCEVERA, POLCEVERA NORD HV14              
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 02/01/19 17:50:55 End recording:   02/01/19 18:20:55 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 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 

37.00 37.00 440 0.45 
inf. inf. 990 0.45 

 
 

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 3.28 ± 0.04 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 3.28 > 0.50 OK  
nc(f0) > 200 5906.3 > 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  158 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 2.375 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3.906 Hz OK  

A0 > 2  6.57 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.01309| < 0.05 OK  

f < (f0) 0.04295 < 0.16406 OK  
A(f0) < (f0) 0.3347 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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POLCEVERA, POLCEVERA NORD HV16              
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 03/01/19 12:17:33 End recording:   03/01/19 12:47:33 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 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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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 
the following tables.] 
  
 

 
Max. H/V at 28.13 ± 19.38 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 28.13 > 0.50 OK  
nc(f0) > 200 50625.0 > 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  1351 
times 

OK  

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

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

A0 > 2  1.51 > 2  NO 
fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |0.68921| < 0.05  NO 

σf < ε(f0) 19.38396 < 1.40625  NO 
σA(f0) < θ(f0) 0.0573 < 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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POLCEVERA, POLCEVERA NORD HV17              
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 04/01/19 13:25:27 End recording:   04/01/19 13:55:27 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

 

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 2.00 340 0.42 
26.00 24.00 320 0.45 

inf. inf. 680 0.45 
 
 

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 2.47 ± 0.23 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 2.47 > 0.50 OK  
nc(f0) > 200 4443.8 > 200 OK  

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

Exceeded  0 out of  120 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 1.531 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3.313 Hz OK  

A0 > 2  4.46 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.09453| < 0.05  NO 

f < (f0) 0.23337 < 0.12344  NO 
A(f0) < (f0) 0.3037 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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POLCEVERA, POLCEVERA NORD HV18              
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 04/01/19 15:42:23 End recording:   04/01/19 16:12:23 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 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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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 
the following tables.] 
  
 

 
Max. H/V at 8.44 ± 0.29 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 8.44 > 0.50 OK  
nc(f0) > 200 15187.5 > 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  406 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 4.063 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 10.375 Hz OK  

A0 > 2  4.10 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |0.03479| < 0.05 OK  

σf < ε(f0) 0.29354 < 0.42188 OK  
σA(f0) < θ(f0) 0.185 < 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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POLCEVERA, POLCEVERA NORD HV19              
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 03/01/19 10:56:44 End recording:   03/01/19 11:26:44 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 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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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 
the following tables.] 
  
 

 
Max. H/V at 4.31 ± 2.79 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 4.31 > 0.50 OK  
nc(f0) > 200 7762.5 > 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  208 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 1.625 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 14.469 Hz OK  

A0 > 2  2.78 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |0.64676| < 0.05  NO 

σf < ε(f0) 2.78914 < 0.21563  NO 
σA(f0) < θ(f0) 0.2041 < 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 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA NORD HV20              
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 03/01/19 13:23:38 End recording:   03/01/19 13:53:38 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

 

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

12.00 12.00 380 0.42 
inf. inf. 850 0.40 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 8.66 ± 1.27 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 8.66 > 0.50 OK  
nc(f0) > 200 15581.3 > 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  416 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 2.969 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 12.656 Hz OK  

A0 > 2  4.79 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.14655| < 0.05  NO 

f < (f0) 1.26858 < 0.43281  NO 
A(f0) < (f0) 0.2724 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.eu  

POLCEVERA, POLCEVERA TR07 - HV 1 SUD        
 
Instrument:      TEP-0022/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 03/01/19 18:34:39 End recording:   03/01/19 19:04:39 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analyzed 88% trace (manual window selection) 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 

 



TROMINO® Grilla 
  www.tromino.eu  

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

10.00 10.00 190 0.45 
inf. inf. 330 0.45 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 4.69 ± 0.21 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 4.69 > 0.50 OK  
nc(f0) > 200 7406.3 > 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  226 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 1.188 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 12.594 Hz OK  

A0 > 2  1.91 > 2  NO 
fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |0.04432| < 0.05 OK  

σf < ε(f0) 0.20777 < 0.23438 OK  
σA(f0) < θ(f0) 0.1251 < 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 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA SUD HV02               
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 03/01/19 14:46:54 End recording:   03/01/19 15:16:54 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analyzed 88% trace (manual window selection) 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

 

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

38.00 38.00 410 0.45 
inf. inf. 880 0.45 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 2.75 ± 0.48 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 2.75 > 0.50 OK  
nc(f0) > 200 4345.0 > 200 OK  

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

Exceeded  0 out of  133 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 0.969 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3.563 Hz OK  

A0 > 2  4.21 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.17528| < 0.05  NO 

f < (f0) 0.48202 < 0.1375  NO 
A(f0) < (f0) 0.2942 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA SUD HV03               
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 03/01/19 16:21:05 End recording:   03/01/19 16:31:50 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h10'36''.  Analyzed 61% trace (manual window selection) 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

 

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

39.00 39.00 390 0.45 
inf. inf. 880 0.40 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 2.47 ± 0.16 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 2.47 > 0.50 OK  
nc(f0) > 200 938.1 > 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  120 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 1.375 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3.281 Hz OK  

A0 > 2  5.83 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.06673| < 0.05  NO 

f < (f0) 0.16474 < 0.12344  NO 
A(f0) < (f0) 0.6077 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA SUD HV04               
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 03/01/19 15:59:29 End recording:   03/01/19 16:29:29 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

 

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

42.00 42.00 420 0.45 
inf. inf. 950 0.45 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 2.66 ± 0.03 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 2.66 > 0.50 OK  
nc(f0) > 200 4781.3 > 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  128 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 1.781 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3.75 Hz OK  

A0 > 2  6.36 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.0115| < 0.05 OK  

f < (f0) 0.03055 < 0.13281 OK  
A(f0) < (f0) 0.3601 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA SUD HV05               
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 04/01/19 11:50:59 End recording:   04/01/19 12:20:59 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

 

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

38.00 38.00 450 0.45 
inf. inf. 1000 0.45 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 3.13 ± 0.2 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 3.13 > 0.50 OK  
nc(f0) > 200 5625.0 > 200 OK  

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

Exceeded  0 out of  151 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 2.219 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 5.438 Hz OK  

A0 > 2  6.06 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.06256| < 0.05  NO 

f < (f0) 0.19549 < 0.15625  NO 
A(f0) < (f0) 0.4185 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA TR22 - HV 6 SUD        
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 04/01/19 12:44:46 End recording:   04/01/19 13:14:46 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
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SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
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EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

31.00 31.00 460 0.45 
inf. inf. 1050 0.45 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



TROMINO® Grilla 
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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 ± 0.23 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 4.16 > 0.50 OK  
nc(f0) > 200 7481.3 > 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  200 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 2.375 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 7.156 Hz OK  

A0 > 2  6.13 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.05494| < 0.05  NO 

f < (f0) 0.22836 < 0.20781  NO 
A(f0) < (f0) 0.4169 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA SUD HV07               
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 02/01/19 16:22:48 End recording:   02/01/19 16:52:48 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 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 

40.00 40.00 430 0.42 
inf. inf. 980 0.42 

 
 

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 2.63 ± 0.14 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 2.63 > 0.50 OK  
nc(f0) > 200 4725.0 > 200 OK  

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

Exceeded  0 out of  127 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 2.094 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 4.594 Hz OK  

A0 > 2  5.46 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.05378| < 0.05  NO 

f < (f0) 0.14118 < 0.13125  NO 
A(f0) < (f0) 0.3223 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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POLCEVERA, POLCEVERA SUD HV08               
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 02/01/19 15:36:16 End recording:   02/01/19 16:06:16 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 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 

 



TROMINO® Grilla 
  www.tromino.eu  

 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

19.00 19.00 390 0.45 
inf. inf. 800 0.45 

 
 

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 5.25 ± 0.24 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 5.25 > 0.50 OK  
nc(f0) > 200 9450.0 > 200 OK  

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

Exceeded  0 out of  253 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 2.344 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 7.625 Hz OK  

A0 > 2  3.94 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.04538| < 0.05 OK  

f < (f0) 0.23822 < 0.2625 OK  
A(f0) < (f0) 0.153 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
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POLCEVERA, POLCEVERA SUD HV09               
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 04/01/19 15:48:28 End recording:   04/01/19 16:18:28 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analyzed 94% trace (manual window selection) 
Sampling rate:    256 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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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 
the following tables.] 
  
 

 
Max. H/V at 5.0 ± 0.85 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 5.00 > 0.50 OK  
nc(f0) > 200 8500.0 > 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  241 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 1.594 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 10.031 Hz OK  

A0 > 2  2.57 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |0.17085| < 0.05  NO 

σf < ε(f0) 0.85427 < 0.25  NO 
σA(f0) < θ(f0) 0.1344 < 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 

 
 

 



TROMINO® Grilla 
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POLCEVERA, POLCEVERA SUD HV10               
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 03/01/19 15:34:07 End recording:   03/01/19 16:04:07 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analyzed 94% trace (manual window selection) 
Sampling rate:    256 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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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 
the following tables.] 
  
 

 
Max. H/V at 4.22 ± 0.4 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 4.22 > 0.50 OK  
nc(f0) > 200 7171.9 > 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  204 times OK  

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

 
Exists f - in  [f0/4, f0] | AH/V(f -) < A0 / 2   NO 
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 11.438 Hz OK  

A0 > 2  1.84 > 2  NO 
fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |0.09477| < 0.05  NO 

σf < ε(f0) 0.39981 < 0.21094  NO 
σA(f0) < θ(f0) 0.1156 < 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 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA TR15                   
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 04/01/19 09:42:25 End recording:   04/01/19 10:12:25 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analyzed 88% trace (manual window selection) 
Sampling rate:    256 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 

44.00 44.00 380 0.45 
inf. inf. 920 0.45 

 
 

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 2.38 ± 0.09 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 2.38 > 0.50 OK  
nc(f0) > 200 3752.5 > 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  115 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 1.781 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 2.875 Hz OK  

A0 > 2  8.89 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.03632| < 0.05 OK  

f < (f0) 0.08627 < 0.11875 OK  
A(f0) < (f0) 0.6084 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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POLCEVERA, POLCEVERA SUD HV12               
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 04/01/19 10:28:38 End recording:   04/01/19 10:58:38 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analyzed 91% trace (manual window selection) 
Sampling rate:    256 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 

38.00 38.00 420 0.45 
inf. inf. 920 0.45 

 
 

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 3.25 ± 0.33 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 3.25 > 0.50 OK  
nc(f0) > 200 5330.0 > 200 OK  

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

Exceeded  0 out of  157 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 2.031 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 5.438 Hz OK  

A0 > 2  5.12 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.10184| < 0.05  NO 

f < (f0) 0.33099 < 0.1625  NO 
A(f0) < (f0) 0.3857 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA TR18                   
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 04/01/19 12:23:15 End recording:   04/01/19 12:53:15 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

 

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

37.00 37.00 430 0.45 
inf. inf. 990 0.45 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 3.34 ± 0.46 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 3.34 > 0.50 OK  
nc(f0) > 200 6018.8 > 200 OK  

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

Exceeded  0 out of  162 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 2.375 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 4.094 Hz OK  

A0 > 2  7.50 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.13699| < 0.05  NO 

f < (f0) 0.45806 < 0.16719  NO 
A(f0) < (f0) 0.4915 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA SUD HV14               
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 02/01/19 16:14:46 End recording:   02/01/19 16:34:46 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h20'00''.  Analyzed 32% trace (manual window selection) 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

 

SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

40.00 40.00 430 0.45 
inf. inf. 980 0.45 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 2.59 ± 0.09 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 2.59 > 0.50 OK  
nc(f0) > 200 985.6 > 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  126 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 2.094 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3.375 Hz OK  

A0 > 2  7.68 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.03604| < 0.05 OK  

f < (f0) 0.09348 < 0.12969 OK  
A(f0) < (f0) 0.9874 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA SUD HV15               
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 02/01/19 17:02:00 End recording:   02/01/19 17:32:00 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analyzed 99% trace (manual window selection) 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
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SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

38.00 38.00 420 0.45 
inf. inf. 930 0.45 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 2.75 ± 0.11 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 2.75 > 0.50 OK  
nc(f0) > 200 4895.0 > 200 OK  

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

Exceeded  0 out of  133 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 2.156 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3.781 Hz OK  

A0 > 2  6.11 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.03873| < 0.05 OK  

f < (f0) 0.10652 < 0.1375 OK  
A(f0) < (f0) 0.3628 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA TR18 - HV 16 SUD       
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 03/01/19 17:28:02 End recording:   03/01/19 17:58:02 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 

 



TROMINO® Grilla 
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SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

38.00 38.00 420 0.45 
inf. inf. 890 0.45 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 2.72 ± 0.5 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 2.72 > 0.50 OK  
nc(f0) > 200 4893.8 > 200 OK  

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

Exceeded  0 out of  132 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 1.031 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3.813 Hz OK  

A0 > 2  4.48 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.18511| < 0.05  NO 

f < (f0) 0.50326 < 0.13594  NO 
A(f0) < (f0) 0.3879 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA SUD HV17               
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 02/01/19 14:53:16 End recording:   02/01/19 15:13:16 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h20'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
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SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

40.00 40.00 420 0.45 
inf. inf. 920 0.45 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 2.72 ± 0.02 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 2.72 > 0.50 OK  
nc(f0) > 200 3262.5 > 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  132 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 2.094 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 4.188 Hz OK  

A0 > 2  5.17 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.00757| < 0.05 OK  

f < (f0) 0.02057 < 0.13594 OK  
A(f0) < (f0) 0.4357 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA SUD HV18               
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 04/01/19 13:26:47 End recording:   04/01/19 13:56:47 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
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SINGLE COMPONENT SPECTRA 

 



TROMINO® Grilla 
  www.tromino.eu  

 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

25.00 25.00 440 0.45 
inf. inf. 1030 0.45 

 
 

Vs_eq(0.0-0.0)=m/s 
 

 



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 5.31 ± 0.49 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 5.31 > 0.50 OK  
nc(f0) > 200 9562.5 > 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  256 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 3.375 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 8.0 Hz OK  

A0 > 2  7.41 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.09287| < 0.05  NO 

f < (f0) 0.49336 < 0.26563  NO 
A(f0) < (f0) 0.51 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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POLCEVERA, POLCEVERA SUD HV19               
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 02/01/19 17:10:02 End recording:   02/01/19 17:40:02 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 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 

38.00 38.00 460 0.45 
inf. inf. 1050 0.45 

 
 

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 3.31 ± 0.09 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 3.31 > 0.50 OK  
nc(f0) > 200 5962.5 > 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  160 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 2.219 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 4.469 Hz OK  

A0 > 2  5.90 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.0277| < 0.05 OK  

f < (f0) 0.09176 < 0.16563 OK  
A(f0) < (f0) 0.3321 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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POLCEVERA, POLCEVERA TR03 - HV20 SUD        
 
Instrument:      TE3-0348/02-17   
Data format: 16 byte 
Full scale [mV]: 51 
Start recording: 02/01/19 17:38:15 End recording:   02/01/19 18:08:15 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 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 

 



TROMINO® Grilla 
  www.tromino.eu  

 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

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

40.00 40.00 440 0.45 
inf. inf. 980 0.45 

 
 

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 2.91 ± 0.05 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 2.91 > 0.50 OK  
nc(f0) > 200 5231.3 > 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  140 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 2.219 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3.969 Hz OK  

A0 > 2  6.20 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.01619| < 0.05 OK  

f < (f0) 0.04705 < 0.14531 OK  
A(f0) < (f0) 0.3447 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 
 



TROMINO® Grilla 
  www.tromino.eu  

 

POLCEVERA, POLCEVERA SUD HV21               
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 03/01/19 16:34:32 End recording:   03/01/19 17:04:32 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 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 

38.00 38.00 400 0.45 
inf. inf. 940 0.45 

 
 

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 2.75 ± 0.35 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 2.75 > 0.50 OK  
nc(f0) > 200 4950.0 > 200 OK  

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

Exceeded  0 out of  133 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 1.844 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 3.719 Hz OK  

A0 > 2  7.28 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.12785| < 0.05  NO 

f < (f0) 0.3516 < 0.1375  NO 
A(f0) < (f0) 0.3938 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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POLCEVERA, POLCEVERA SUD HV22               
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 04/01/19 10:52:44 End recording:   04/01/19 11:22:44 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analyzed 94% trace (manual window selection) 
Sampling rate:    256 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

 
H/V TIME HISTORY 

 

 
 

 
DIRECTIONAL H/V 

 

 
 

 



TROMINO® Grilla 
  www.tromino.eu  

 

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 

40.00 40.00 340 0.45 
inf. inf. 850 0.45 

 
 

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 2.19 ± 0.04 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 2.19 > 0.50 OK  
nc(f0) > 200 3718.8 > 200 OK  

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

Exceeded  0 out of  106 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 1.781 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 2.594 Hz OK  

A0 > 2  11.13 > 2 OK  
fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.01853| < 0.05 OK  

f < (f0) 0.04053 < 0.10938 OK  
A(f0) < (f0) 0.7367 < 1.58 OK  

 
Lw  
nw  

nc = Lw nw f0  
f 

 f0  
f  

(f0) 
A0 

AH/V(f) 
f – 

f + 

A(f) 
 

logH/V(f) 
(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 
threshold value for the stability condition f < (f0) 
H/V peak amplitude at frequency f0 
H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f -) < A0/2 
frequency between f0 and 4f0 for which AH/V(f +) < A0/2 
standard deviation of AH/V(f), A(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 
threshold value for the stability condition A(f) < (f0) 

 
Threshold values for f and A(f0) 

Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 
(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58 
log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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POLCEVERA, POLCEVERA TR26 - HV 23 SUD       
 
Instrument:      TEP-0025/01-09   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 04/01/19 16:48:34 End recording:   04/01/19 17:18:34 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
 
 
Trace length:      0h30'00''.  Analysis performed on the entire trace. 
Sampling rate:    256 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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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting 
the following tables.] 
  
 

 
Max. H/V at 5.94 ± 1.46 Hz (in the range 0.0 - 50.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 
 

f0 > 10 / Lw 5.94 > 0.50 OK  
nc(f0) > 200 10687.5 > 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  286 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 1.5 Hz OK  
Exists f + in  [f0, 4f0] | AH/V(f +) < A0 / 2 10.094 Hz OK  

A0 > 2  2.23 > 2 OK  
fpeak[AH/V(f) ± σA(f)] = f0 ± 5% |0.24603| < 0.05  NO 

σf < ε(f0) 1.46081 < 0.29688  NO 
σA(f0) < θ(f0) 0.18 < 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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