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Cantiere: Studio di Microzonazione Sismica comune di Calendasco ‘\ ALESSANDRO

Report indagine MASW

L\ ny FERRARI
U Geologia e Geofisica

INDAGINE MASW1

Localita
SP13, Bonina di Rottofreno

Comune
Calendasco (PC)

Cantiere MS comune di | Data Ora
Calendasco 09/06/2022 9.15
Codice lavoro | Committente

22_003_CSTG Dott. Geol. Stefano Castagnetti
Codice Prova File

MASW1 Calendasco 1b_STK_SEG2.dat
Operatore:

Dott. Geol. Alessandro Ferrari

STRUMENTAZIONE

Marca: Sara Electronic Instruments

Modello: Sismografo digitale DoReMi

Marca Geofoni: Geo Space

Orientamento: OH XV

Frequenza (Hz): 4.5

SPECIFICHE INDAGINE

Tipo: MASW Onde: P OSH
N°canali: 24 Lunghezza stendimento (m): 46+5
Offset minimo (m): 5 | N° shot: 5

Durata registrazioni (sec): 1.0

Frequenza di campionamento (Hz): 2000

Tipologia energizzazione:

usate 5 acquisizioni su 5:

& Calendasco 1b _0105.drm
Calendasco 1b _0205.drm
Calendasco 1b _0305.drm
& Calendasco 1b _0405.drm
Calendasco 1b _0505.drm

O Fucile sismico Modello:
& Mazza Kg: 5

O Grave Kg:

O Mazza su trave Kg:
Stacking:

Geometrie stendimento:

46m

\’ Gl G2 G3 G4 G5 G6 G7 GB G9 G10 G11 G112 G13 Gl14 G15 Gl1é6 G17 G18 G19 G20 G21 G22 G23 G24
?I' L ® @ ® (] L] L (] ® ° L L] L L] L] (] [ ° L L] ® @ L] o
2m
TERRENO INDAGATO
Superficie: vegetale O riporto O roccia O pavimentazione:
Condizioni terreno: [ asciutto O bagnato O saturo

OSSERVAZIONI: Traffico intenso su autostrada a circa 100 m
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco ‘\ ALESSANDRO

L\ ny FERRARI
U Geologia e Geofisica

Report indagine MASW

Tracce

Numero tracce: 24

Durata acquisizione: 1.0s

Periodo di campionamento: 0.5 ms
Interdistanza geofoni: 2 m

Distanza sorgente - primo geofono: 5 m
Selezione temporale: selezione manuale

Sismogramma
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco

\ ALESSANDRO

| \ ., FERRARI
Y Geologia e Geofisica

Report indagine MASW :

Analisi spettrale
Numero tracce utilizzate: 24

Frequenza minima di elaborazione: 1 Hz
Frequenza massima di elaborazione: 60 Hz
Velocita minima di elaborazione: 1 m/s
Velocita massima di elaborazione: 800 m/s

Spettro Velocita di fase - Frequenze

Spettro 3D Velocita di fase - Frequenze

[s/w] enoojap

20 30 40 50

Frequenze [HZz]

Curva di dispersione

N° punti di picking: 20

0009

0'00¥%

[s/w] enoolop

0002

Picking su spettro F-V

10 20 30 40 50
Frequenze [HZz]
Modi vibrazionali identificati
& Modo O 1° modo O 2° modo O 3° modo O 4° modo
fondamentale superiore superiore superiore superiore
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco

Report indagine MASW

‘\ ALESSANDRO
N\ npn FERRARI

1% A\
U Geologia e Geofisica

Inversione:

Fattore di disadattamento della soluzione (misfit): 0.016

Percentuale di errore: 0.029%

Modello sintetico su picking

Giugno 2022
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco ALESSANDRO
S A Ap FERRARI
Geologia e Geofisica

Report indagine MASW

Modello sismostratigrafico:

Ne° di strati: 4
Strato Profondita Spessore Velocita onde di taglio
[m] [m] [m/s]
1 3.76 3.76 183.8
2 9.47 5.70 369.3
3 14.61 5.14 284.6
4 oo co 512.7
Valore Vs30: 357.1 m/s
Sismostratigrafia (Vs)
- 2 8 28 % 828 2 38 & %
______________________ 376
-5
9.47
B 1 5
=
Asb e bl 14.61
-20
-25
m 3000
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco ‘\ ALESSANDRO

L\ ny FERRARI
U Geologia e Geofisica

Report indagine MASW

INDAGINE MASW2

Localita Comune

SP13, Incrociata Calendasco (PC)
Cantiere MS comune di | Data Ora
Calendasco 09/06/2022 9.15

Codice lavoro | Committente
22_003_CSTG Dott. Geol. Stefano Castagnetti

Codice Prova File

MASW?2 Calendasco 2a_STK_SEG2.dat
Operatore:
Dott. Geol. Alessandro Ferrari
STRUMENTAZIONE
Marca: Sara Electronic Instruments Modello: Sismografo digitale DoReMi
Marca Geofoni: Geo Space Orientamento: OH XV Frequenza (Hz): 4.5
SPECIFICHE INDAGINE
Tipo: MASW Onde: ® P OSH
N°canali: 24 Lunghezza stendimento (m): 46+5

Offset minimo (m): 5 | N° shot: 5
Durata registrazioni (sec): 1.0
Frequenza di campionamento (Hz): 2000
Tipologia energizzazione:

O Fucile sismico Modello:
X Mazza Kg: 5

O Grave Kg:

O Mazza su trave Kg:
Stacking:

usate 5 acquisizioni su 5:

Calendasco 2a _0105.drm
& Calendasco 2a _0205.drm
Calendasco 2a _0305.drm
& Calendasco 2a _0405.drm
Calendasco 2a _0505.drm

Geometrie stendimento:

46m |

\ Gl G2 G3 G4 G5 G6 G7 G8 G9 GI10 G11 Gl12 G13 Gl14 G15 G116 G17 G18 G19 G20 G21 G22 G23 G24
?II [ ? ] ® ] ) o ® [ ] ] ] ] ® ® ® ] ] ] ® L] ] ] ] ]
2m

TERRENO INDAGATO

Superficie: & vegetale O riporto O roccia O pavimentazione:

Condizioni terreno: [ asciutto O bagnato O saturo

OSSERVAZIONI: Traffico moderato su strada a circa 5 m
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco \ ALESSANDRO

ALY, FERRARI
v " Geologia e Geofisica

Report indagine MASW

Tracce

Numero tracce: 24

Durata acquisizione: 1.0s

Periodo di campionamento: 0.5 ms
Interdistanza geofoni: 2 m

Distanza sorgente - primo geofono: 5 m
Selezione temporale: selezione manuale

Sismogramma

Sorgente scoppio Geofoni interdistanza= 2 [m]
&3 3 4

40200
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0800
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco

‘\ ALESSANDRO

L\ ny FERRARI
U Geologia e Geofisica

Report indagine MASW

Analisi spettrale
Numero tracce utilizzate: 24

Frequenza minima di elaborazione: 1 Hz
Frequenza massima di elaborazione: 60 Hz
Velocita minima di elaborazione: 1 m/s
Velocita massima di elaborazione: 800 m/s

Spettro Velocita di fase - Frequenze

Spettro 3D Velocita di fase — Frequenze

0°00¥% 0°009

[s/w] eyoojop

0°00¢

10 20 30 40 50

Frequenze [HZ]

Curva di dispersione
N° punti di picking: 18

Picking su spettro F-V

[s/w] enoojop
0°00% 0°009

0002

40 50

Frequenze [HZz]

Modi vibrazionali identificati

& Modo
fondamentale

& 1° modo O 2° modo O 3° modo O 4° modo
superiore superiore superiore superiore
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco ‘\ ALESSANDRO

L\ ny FERRARI
U Geologia e Geofisica

Report indagine MASW

Inversione:
Fattore di disadattamento della soluzione (misfit): 0.023
Percentuale di errore: 0.045%

Modello sintetico su picking

W

[s/w] exoojop
00F 009

002
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Frequenze
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco ‘\ ALESSANDRO

| /\n, FERRARI
U Geologia e Geofisica

Report indagine MASW

Modello sismostratigrafico:

Ne° di strati: 4
Strato Profondita Spessore Velocita onde di taglio
[m] [m] [m/s]
1 4.32 4.32 154.5
2 6.24 1.92 361.3
3 14.49 8.25 409.8
4 0o co 514.5
Valore Vs3: 359.1 m/s
Sismostratigrafia (Vs)
- 2 82 8828 ¢E¢8 3 ¢t
432 4
e 'l
6.24 y
f
-10 -
14.49
-15 1
-20
-25
g 30.0[]1[
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco ‘\ ALESSANDRO

L\ ny FERRARI
U Geologia e Geofisica

Report indagine MASW

INDAGINE MASW3

Localita
Puglia

Comune
Calendasco (PC)

Cantiere MS comune di | Data Ora
Calendasco 09/06/2022 11.10
Codice lavoro | Committente

22_003_CSTG Dott. Geol. Stefano Castagnetti
Codice Prova File

MASW3 Calendasco 3b_STK_SEG2.dat
Operatore:

Dott. Geol. Alessandro Ferrari

STRUMENTAZIONE

Marca: Sara Electronic Instruments

Modello: Sismografo digitale DoReMi

Marca Geofoni: Geo Space

Orientamento: O H XV Frequenza (Hz): 4.5

SPECIFICHE INDAGINE

% By

Tipo: MASW

Onde: P OSH

N°canali: 24 Lunghezza stendimento (m): 46+5

Offset minimo (m): 5 | N° shot: 5

Durata registrazioni (sec): 1.0

Frequenza di campionamento (Hz): 2000

Tipologia energizzazione:

O Fucile sismico Modello:
& Mazza Kg: 5

O Grave Kg:

O Mazza su trave Kg:
Stacking:

usate 5 acquisizioni su 5:

& Calendasco 3b _0105.drm
Calendasco 3b _0205.drm
& Calendasco 3b _0305.drm
X Calendasco 3b _0405.drm
& Calendasco 3b _0505.drm

Geometrie stendimento:

46m |

\ Gl G2 G3 G4 G5 G6 G7 G8 G9 GI10 G11 G12 G13 Gl14 G15 G116 G17 G18 G19 G20 G21 G22 G23 G24
?I' o (] @ [} (] L o (] o o [ o L e o [} [ [} L L] (] @ o [}
2rﬂ
TERRENO INDAGATO
Superficie: & vegetale O riporto O roccia O pavimentazione:
Condizioni terreno: [Xl asciutto O bagnato O saturo
OSSERVAZIONI:
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco \ ALESSANDRO

L\ ny FERRARI
Y Geologia e Geofisica

Report indagine MASW

Tracce

Numero tracce: 24

Durata acquisizione: 1.0s

Periodo di campionamento: 0.5 ms
Interdistanza geofoni: 2 m

Distanza sorgente - primo geofono: 5 m
Selezione temporale: selezione manuale

Sismogramma
Sorgente scoppio Geozfoni, |n§erd|st§nza=52 [m] _8 0.00!
<]
P (
<a 23 40.101
)
g
I 9 4
o y ! g 0.20
~ » <] i
\_\ —+0.301
F\\

+0.401

—+0.501

+0.601

+0.701

+0.801

—+0.901
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco

‘\ ALESSANDRO

t \nn FERRARI
U Geologia e Geofisica

Report indagine MASW

Analisi spettrale
Numero tracce utilizzate: 24

Frequenza minima di elaborazione: 1 Hz
Frequenza massima di elaborazione: 60 Hz
Velocita minima di elaborazione: 1 m/s
Velocita massima di elaborazione: 800 m/s

Spettro Velocita di fase - Frequenze

Spettro 3D Velocita di fase - Frequenze

[s/w] eyoojap

Frequenze [Hz]

Curva di dispersione
N° punti di picking: 16

Picking su spettro F-V
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Frequenze [Hz]
Modi vibrazionali identificati
X Modo O 1° modo O 2° modo O 3° modo O 4° modo
fondamentale superiore superiore superiore superiore
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco

‘\ ALESSANDRO

L\ ny FERRARI
U Geologia e Geofisica

Report indagine MASW

Inversione:

Fattore di disadattamento della soluzione (misfit): 0.009
Percentuale di errore: 0.010%

[s/w] eno0oA

009

00+

00¢

Modello sintetico su picking

10 20 30 40 50
Frequenze
Profili di Vs considerati
1 —- .- |

| [

| I

I || ¥ —

==
S=m
_____ IE
Min
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco

Report indagine MASW

\ ALESSANDRO

L\ ny FERRARI
" Geologia e Geofisica

Modello sismostratigrafico:

N° di strati: 5
Strato Profondita Spessore Velocita onde di taglio
[m] [m] [m/s]
1 2.83 2.83 148.5
2 6.74 3.91 219.6
3 17.31 10.57 403.2
4 26.92 9.61 447.8
5 co (o) 515.4
Valore Vs3o: 331.4m/s
Sismostratigrafia (Vs)
-~ 2 8 2 8 2 8 28 2 8 & %
____________________________________________________________ 2.83
-5 E
6.74
-10
-15
| 17.31
-20
-25
____________________________________________________________________ 26,92
m 30.00
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco \ ALESSANDRO

N\ np FERRARI
" Geologia e Geofisica

Report indagine MASW

INDAGINE MASW4

Localita Comune N -
Cotrebbia Nuova Calendasco (PC)

Cantiere MS comune di | Data Ora
Calendasco 09/06/2022 12.10

Codice lavoro | Committente
22_003_CSTG Dott. Geol. Stefano Castagnetti

Codice Prova File
MASW4 Calendasco 4a_STK_SEG2.dat

Operatore:
Dott. Geol. Alessandro Ferrari

STRUMENTAZIONE
Marca: Sara Electronic Instruments Modello: Sismografo digitale DoReMi
Marca Geofoni: Geo Space Orientamento: O H \Y Frequenza (Hz): 4.5
SPECIFICHE INDAGINE
Tipo: MASW Onde: X P [OSH
Ne°canali: 24 Lunghezza stendimento (m): 46+5

Offset minimo (m): 5 | N° shot: 5

Durata registrazioni (sec): 1.0

Frequenza di campionamento (Hz): 2000

Tipologia energizzazione:

O Fucile sismico Modello:
X Mazza Kg: 5

O Grave Kg:

O Mazza su trave Kg:
Stacking:

usate 5 acquisizioni su 5:

Calendasco 4a _0105.drm
& Calendasco 4a _0205.drm
Calendasco 4a _0305.drm
[ Calendasco 4a _0405.drm
Calendasco 4a _0505.drm

46m \

\y Gl G2 G3 G4 G5 G6 G7 GB G9 GI10 G11 G112 G13 Gl14 G15 Gl1é6 G17 G18 G19 G20 G21 G22 G23 G24
?ll ® @ @ @ @ @ ® @ @ L] @ @ ® ® @ @ @ L] ® @ @ @ @ L]
2m
TERRENO INDAGATO
Superficie: X vegetale O riporto O roccia O pavimentazione:
Condizioni terreno: [ asciutto O bagnato O saturo

OSSERVAZIONI: traffico moderato a circa 10 m
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco \ ALESSANDRO

L\ ny FERRARI
U Geologia e Geofisica

Report indagine MASW

Tracce

Numero tracce: 24

Durata acquisizione: 1.0s

Periodo di campionamento: 0.5 ms
Interdistanza geofoni: 2 m

Distanza sorgente - primo geofono: 5 m
Selezione temporale: selezione manuale

Sismogramma

Sorgente scoppio Geofoni, interdistanza= 2 [m]
3 4 5 6

7N

0.

+0.

+0.

+0.

[se
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco ‘\ ALESSANDRO

L\ ny FERRARI
U Geologia e Geofisica

Report indagine MASW

Analisi spettrale
Numero tracce utilizzate: 24

Frequenza minima di elaborazione: 1 Hz
Frequenza massima di elaborazione: 60 Hz
Velocita minima di elaborazione: 1 m/s
Velocita massima di elaborazione: 800 m/s

o Velocita di fase - Frequenze

Spettr

[s/w] enoojap
0°00% 0009

0002

10 20 30 40 50

Frequenze [Hz]

Curva di dispersione
N° punti di picking: 20

Picking su spettro F-V

3
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o
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(@)
0, »
5 £
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]
]
N
S
o
10 20 30 40 50
Frequenze [HZz]
Modi vibrazionali identificati
X Modo O 1° modo O 2° modo O 3° modo O 4° modo
fondamentale superiore superiore superiore superiore
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco \ ALESSANDRO

ALY, FERRARI
v " Geologia e Geofisica

Report indagine MASW

Inversione:
Fattore di disadattamento della soluzione (misfit): 0.009
Percentuale di errore: 0.010%

Modello sintetico su picking

[s/w] enoojop
00 009

002

10 20 30 40 50

Frequenze

Profili di Vs considerati

Max

T 2 o
0 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700
Velocita [m/s]

. y | R P 2 LT 7,
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320

Min
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco ALESSANDRO
S A A\ FERRARI
Geologia e Geofisica

Report indagine MASW

Modello sismostratigrafico:

N° di strati: 5
Strato Profondita Spessore Velocita onde di taglio
[m] [m] [m/s]
1 1.62 1.62 135.8
2 4.33 2.71 201.8
3 9.33 5.00 349.1
4 19.15 9.82 480.5
5 oo oo 508.2
Valore Vs3o: 368.3 m/s
Sismostratigrafia (Vs)
- 2 8 2 8 8 8 % 8 8 8 E %
_______________________________________ 162 y°
433
5
9,33
o T T T
15 &
__________________________________________________________________________ B 19,15
20
25 g
m 2000
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco ‘\ ALESSANDRO

L\ ny FERRARI
U Geologia e Geofisica

Report indagine MASW

INDAGINE MASW5

Localita Comune &
SP13 - Sant'Imento Calendasco (PC)

Cantiere MS comune di | Data Ora
Calendasco 09/06/2022 14.00

Codice lavoro | Committente
22_003_CSTG Dott. Geol. Stefano Castagnetti
Codice Prova File

MASW5 Calendasco 5b_STK_SEG2.dat
Operatore:
Dott. Geol. Alessandro Ferrari
STRUMENTAZIONE
Marca: Sara Electronic Instruments Modello: Sismografo digitale DoReMi
Marca Geofoni: Geo Space Orientamento: O H XV Frequenza (Hz): 4.5
SPECIFICHE INDAGINE
Tipo: MASW Onde: P OSH
N°canali: 24 Lunghezza stendimento (m): 46+5

Offset minimo (m): 5 | N° shot: 5

Durata registrazioni (sec): 1.0

Frequenza di campionamento (Hz): 2000

Tipologia energizzazione:

O Fucile sismico Modello:
& Mazza Kg: 5

O Grave Kg:

O Mazza su trave Kg:
Stacking:

usate 5 acquisizioni su 5:

& Calendasco 5b _0105.drm
Calendasco 5b _0205.drm
& Calendasco 5b _0305.drm
& Calendasco 5b _0405.drm
& Calendasco 5b _0505.drm

Geometrie stendimento:

46m |

N Gl G2 G3 G4 G5 G6 G7 GB8 G9 GI10 G11 G12 G13 Gl14 G15 G16 G17 G18 G19 G20 G21 G22 G23 G24
= ] ]
S1 2rﬂ

TERRENO INDAGATO

Superficie: vegetale O riporto O roccia O pavimentazione:

Condizioni terreno: asciutto O bagnato O saturo

OSSERVAZIONI: traffico moderato a circa 15 m
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco \ ALESSANDRO

ALY, FERRARI
v " Geologia e Geofisica

Report indagine MASW

Tracce

Numero tracce: 24

Durata acquisizione: 1.0s

Periodo di campionamento: 0.5 ms
Interdistanza geofoni: 2 m

Distanza sorgente - primo geofono: 5 m
Selezione temporale: selezione manuale

Sismogramma

Sorgente scoppio Geofoni, interdistanza= 2 [m]
2 3 4 5 6
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco ‘\ ALESSANDRO

t \nn FERRARI
U Geologia e Geofisica

Report indagine MASW

Analisi spettrale
Numero tracce utilizzate: 24

Frequenza minima di elaborazione: 1 Hz
Frequenza massima di elaborazione: 60 Hz
Velocita minima di elaborazione: 1 m/s
Velocita massima di elaborazione: 800 m/s

Spettro Velocita di fase - Frequenze

Spettro 3D Velocita di fase - Frequenze

0'00% 0°009

[s/w] enoojap

0002

10 20 30 40 50

Frequenze [HZ]

Curva di dispersione
N° punti di picking: 28

Picking su spettro F-V

g
<
®
@]
O 3
o 2
3
~
2,
[
=
o
Frequenze [Hz]
Modi vibrazionali identificati
& Modo O 1° modo O 2° modo O 3° modo O 4° modo
fondamentale superiore superiore superiore superiore
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco ‘\ ALESSANDRO

t \nn FERRARI
1, Geologia e Geofisica

Report indagine MASW

Inversione:
Fattore di disadattamento della soluzione (misfit): 0.012
Percentuale di errore: 0.019%

Modello sintetico su picking

[s/w] enoojop

00t

00¢

10 20 30 40 50

Frequenze

Profili di Vs considerati

Ma

Mir
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco

‘\ ALESSANDRO

L\ ny FERRARI
U Geologia e Geofisica

Report indagine MASW

Modello sismostratigrafico:
N° di strati: 5

Strato Profondita Spessore Velocita onde di taglio
[m] [m] [m/s]
1 2.97 2.97 161.0
2 12.27 9.31 380.0
3 26.08 13.81 284.2
4 36.90 10.82 368.1
5 (o5) (o) 461.1
Valore Vs3o: 293.7 m/s
Sismostratigrafia (Vs)
- 2 8 82 8 2 8 3 & ¢ &
207 §
-5
-10
_________________________________________________________________________ 12.27
-15
-20 %
-25
26.08
-30
-35
___________________________________________________________________________ 36.90
m 40.00
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| /\n, FERRARI

Report indagine MASW
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco

‘\ ALESSANDRO

Report indagine MASW

L\ ny FERRARI
U Geologia e Geofisica

Localita
Centro sportivo Calendasco

Comune
Calendasco (PC)

INDAGINE MASW6

Dott. Geol. Alessandro Ferrari

Cantiere MS comune di | Data Ora
Calendasco 09/06/2022 15.15
Codice lavoro | Committente

22_003_CSTG Dott. Geol. Stefano Castagnetti
Codice Prova File

MASW6 Calendasco 6b_STK_SEG2.dat
Operatore:

STRUMENTAZIONE

Marca: Sara Electronic Instruments

Modello: Sismografo digitale DoReMi

Marca Geofoni: Geo Space

Orientamento: OH XV

| Frequenza (Hz): 4.5

SPECIFICHE INDAGINE

Tipo: MASW

Onde: P OSH

N°canali: 24

Lunghezza stendimento (m): 46+5

Offset minimo (m): 5

N° shot: 5

Durata registrazioni (sec): 1.0

Frequenza di campionamento (Hz): 2000

Tipologia energizzazione:

usate 4 acquisizioni su 5:

& Calendasco 6b _0105.drm
O Calendasco 6b _0205.drm
Calendasco 6b _0305.drm
K Calendasco 6b _0405.drm
Calendasco 6b _0505.drm

O Fucile sismico Modello:
& Mazza Kg: 5

O Grave Kg:

O Mazza su trave Kg:
Stacking:

Geometrie stendimento:

46m

\' Gl G2 G3 G4 G5 G6 G7 GB G9 GI10 G11 Gl2 G13 Gl4 G15 G G17 G18 G19 G20 G21 G22 G23 G24
?I' [ ® @ (] (] L] L] ® @ (] (] L] L L] ° [ ] (] L L] (] @ (] o
2 rﬂ
TERRENO INDAGATO
Superficie: & vegetale O riporto O roccia O pavimentazione:
Condizioni terreno: asciutto O bagnato O saturo
OSSERVAZIONI:
Giugno 2022 Pag.1di 5




Cantiere: Studio di Microzonazione Sismica comune di Calendasco ‘\ ALESSANDRO

L\ ny FERRARI
U Geologia e Geofisica

Report indagine MASW

Tracce

Numero tracce: 24

Durata acquisizione: 1.0 s

Periodo di campionamento: 0.5 ms
Interdistanza geofoni: 2 m

Distanza sorgente - primo geofono: 5 m
Selezione temporale: selezione manuale

Sismogramma
Sorgenteseonpio Geozfom'. in;erdisjk:nza:sz ) 6 8 9 10 1 12 13 14 15 16 17 18 19 20 23 24 0.00
<b
4 >< e 4 Lo0
{ P L -
r % d 9 > 4]

g L
BRRERRRCE22NYy L
~ DAL eSS ERME )

] B p < Q)
K L) <> P > o=
~ > b jt< 1 Lo
\\
j\‘r\ ! < q { (f T
q
\L\‘ ’ ’ ’ ’ <> <t +0.40
\}\R ) > )
\Jf\‘\l) 050

—0.60

+0.70

+0.80

—+0.90

[sec]
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco \\ ALESSANDRO

o FERAR

Report indagine MASW

Analisi spettrale
Numero tracce utilizzate: 24

Frequenza minima di elaborazione: 1 Hz
Frequenza massima di elaborazione: 60 Hz
Velocita minima di elaborazione: 1 m/s
Velocita massima di elaborazione: 800 m/s

Spettro Velocita di fase - Frequenze

Spettro 3D Velocita di fase - Frequenze

0009

[s/w] enoojap

0°002

|
10 20 30 40 50

Frequenze [HZ]

Curva di dispersione
N° punti di picking: 23

Picking su spettro F-V

(o2}
3
<
@
o
O, »
—_~ o
Q- 2
3
A
S
o
Frequenze [HZ]
Modi vibrazionali identificati
& Modo O 1° modo O 2° modo O 3° modo O 4° modo
fondamentale superiore superiore superiore superiore
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco

Report indagine MASW

\ ALESSANDRO

t \nn FERRARI
U Geologia e Geofisica

Inversione:

Fattore di disadattamento della soluzione (misfit): 0.010
Percentuale di errore: 0.009%

Modello sintetico su picking

[s/w] enoojop

Frequenze

Profili di Vs considerati

Max

Min

Giugno 2022
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Cantiere: Studio di Microzonazione Sismica comune di Calendasco ‘\ ALESSANDRO

L\ ny FERRARI
U Geologia e Geofisica

Report indagine MASW

Modello sismostratigrafico:
N° di strati: 5

Strato Profondita Spessore Velocita onde di taglio

[m] [m] [m/s]
1 3.99 3.99 193.6
2 9.00 5.02 382.3
3 18.93 9.93 335.8
4 24.90 5.97 419.0
5 co o 582.8
Valore Vszo: 347.7 m/s
Sismostratigrafia (Vs)

- 2 8282 8238 2 8 2 8 ¢
___________________________________ 399
5 [
___________________________________ 9.00
-10 [
-15 13
___________________________________________________________________________ 1893 y

-20

=L R | I A 2490 y
m 30.00 y
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TROMINO® Grifla
www.tromino.eu

CALENDASCO MS2, HVSR1

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 09/06/22 09:53:22 End recording: 09/06/22 10:09:22
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 77% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 8.44 + 0.06 Hz. (In the range 0.0 - 64.0 Hz).

7 Average HV

frequency [Hz]

H/V TIME HISTORY DIRECTIONAL H/V

107
o a0°
azimuth

SINGLE COMPONENT SPECTRA

102

N-S component
E-W component
Up-Down component

10

(s wi)

10

5
10 01 1 10
frequency [Hz]



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

the following tables .]

TROMINO® Grifla

www.tromino.eu
Grilla manual before interpreting

Max. H/V at 8.44 + 0.06 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/Ly

8.44 > 0.50

nc(fo) > 200

6243.8 > 200

oa(f) < 2for 0.5f g <
oa(f) < 3for 0.5f 5 <

f< 2fqif fg> 0.5Hz Exceeded O out of 406 times

f< 2f0 if fo < 0.5Hz

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

Exists f " in [f 0/4, fo] | AH/V(f _) < Ao /2 6.563 Hz
Exists f 7in [fo, 4fo] | Aun(f) < Ao/ 2 10.531 Hz
Ap>2 4.20 > 2

fpeak[AH/V(f) + UA(f)] = foi 5%

|0.00678| < 0.05

O <

£(fo) 0.05721 < 0.42188

0a(fo) < 6(fo)

0.2106 < 1.58

Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo
Apn(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2
oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [Hz] 0.25f, 0.2 f, 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grifla
www.tromino.eu

CALENDASCO MS2, HVSR 10

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 10/06/22 10:42:17 End recording: 10/06/22 10:58:18
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 85% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 7.5 + 0.27 Hz. (In the range 0.0 - 64.0 Hz).

7 Average HV

ALH

1
01 1 10
frequency [Hz]
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[According to the SESAME, 2005 guidelines. Please read carefully the

the following tables .]

TROMINO® Grifla

www.tromino.eu
Grilla manual before interpreting

Max. H/V at 7.5 + 0.27 Hz (in the range 0.0 - 64.0

Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/Ly

7.50 > 0.50

nc(fo) > 200

6150.0 > 200

oa(f) < 2for 0.5f g <
oa(f) < 3for 0.5f 5 <

f< 2fqif fg> 0.5Hz Exceeded 0 out of 361 times

f< 2f0 if fo < 0.5Hz

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

Exists f " in [f 0/4, fo] | AH/V(f _) < Ao /2 1.938 Hz
Exists f 7in [fo, 4fo] | Aun(f) < Ao/ 2 14.031 Hz
Ay > 2 2.68 > 2

fpeak[AH/V(f) + UA(f)] = foi 5%

|0.03552 < 0.05

O <

£(fo) 0.26642 < 0.375

0a(fo) < 6(fo)

0.1993 < 1.58

Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo
Apn(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2
oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [Hz] 0.25f, 0.2 f, 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grifla
www.tromino.eu

CALENDASCO MS2, HVSR 11

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 10/06/22 11:13:51 End recording: 10/06/22 11:29:51
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 79% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 18.72 £ 0.2 Hz. (In the range 0.0 - 64.0 Hz).

7 Average HV

frequency [Hz]

H/V TIME HISTORY DIRECTIONAL H/V
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0° 45° 90° 135° 180°
azimuth

SINGLE COMPONENT SPECTRA
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[According to the SESAME, 2005 guidelines. Please read carefully the

the following tables .]

TROMINO® Grifla

www.tromino.eu
Grilla manual before interpreting

Max. H/V at 18.72 + 0.2 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/Ly

18.72 > 0.50

nc(fo) > 200

14226.3 > 200

oa(f) < 2for 0.5f g <
oa(f) < 3for 0.5f 5 <

f< 2fqif fg> 0.5Hz Exceeded 0 out of 900 times

f< 2f0 if fo < 0.5Hz

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

Exists f “in [fo/4, fo] | Aun(f) < Ao/ 2 14.906 Hz
Exists f 7in [fo, 4fo] | Aun(f) < Ao/ 2 25.969 Hz
Ap>2 3.49>2

fpeak[AH/V(f) + UA(f)] = foi 5%

|0.01064] < 0.05

O <

£(fo) 0.19913 < 0.93594

0a(fo) < 6(fo)

0.2634 < 1.58

Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo
Apn(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2
oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [Hz] 0.25f, 0.2 f, 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grifla
www.tromino.eu

CALENDASCO MS2, HVSR 12

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 10/06/22 11:43:20 End recording: 10/06/22 11:59:20
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 94% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 63.66 + 0.06 Hz. (In the range 0.0 - 64.0 Hz).

7 Average HV

frequency [Hz]

H/V TIME HISTORY DIRECTIONAL H/V

0° 45° 90° 135° 180"
min azimuth
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TROMINO® Grifla
www.tromino.eu
[According to the SESAME, 2005 guidelines. Please read carefully the  Grilla manual before interpreting

the following tables .]

Max. H/V at 63.66 + 0.06 Hz (in the range 0.0 - 64. 0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/L, 63.66 > 0.50

ne(fo) > 200 57290.6 > 200

Exceeded 0 out of 1030

oa(f) < 2 for 0.5f g < f < 2fy if o> 0.5Hz
times

UA(f) < 3 for 0.5f ( < f < 2f, if fo<0.5Hz

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

Exists f "in [fol4, fo] | Aun(f) < Ao/ 2 49.719 Hz
Exists f " in [fo, 4fo] | Aun(f) < Ao/ 2 NO
Ay >2 3.46>2
fpeak[AH/V(f) + UA(f)] = foi 5% |00009| < 0.05
o; < £(fy) 0.05743 < 3.18281
oa(fo) < O(fo) 0.181 < 1.58
Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo
Apn(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2
oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [Hz] 0.25f, 0.2 f, 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grifla
www.tromino.eu

CALENDASCO MS2, HVSR 13

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 10/06/22 12:57:36 End recording: 10/06/22 13:13:36
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 79% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 45.94 + 27.35 Hz. (In the range 0.0 - 64.0 Hz).

7 Average HV
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TROMINO® Grifla

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

Max. H/V at 45.94 +27.35 Hz (in the range 0.0 - 64 .0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/Ly 45.94 > 0.50

n.(fo) > 200 34912.5 > 200
oa(f) < 2 for 0.5f g < f < 2fy if o> 0.5Hz Exceeded 0 out of 1314
oa(f) < 3for 0.5f y < f < 2fyif o< 0.5Hz times

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

Exists f "in [fol4, fo] | Aun(f) < Ao/ 2 36.406 Hz
Exists f 7in [fo, 4fo] | Aun(f) < Ao/ 2 62.469 Hz
Ay >2 1.99>2 NO
fpeak[AH/V(f) + UA(f)] = foi 5% |059534| < 0.05 NO
o; < £(fy) 27.34836 < 2.29688 NO
aa(fo) < 8(fo) 0.0816 < 1.58
Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo
Apn(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2
oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)

Threshold values for a;and ga(fo)

Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
(fo) [HZ] 0.25 fy 0.2 fy 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grifla
www.tromino.eu

CALENDASCO MS2, HVSR 14

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 10/06/22 14:22:08 End recording: 10/06/22 14:38:08
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 73% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 9.59 £ 0.22 Hz. (In the range 0.0 - 64.0 Hz).

7 Average HV
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[According to the SESAME, 2005 guidelines. Please read carefully the

the following tables .]

TROMINO® Grifla

www.tromino.eu
Grilla manual before interpreting

Max. H/V at 9.59 + 0.22 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/Ly

9.59 > 0.50

nc(fo) > 200

6715.6 > 200

oa(f) < 2for 0.5f g <
oa(f) < 3for 0.5f 5 <

f< 2fqif fg> 0.5Hz Exceeded 0 out of 462 times

f< 2f0 if fo < 0.5Hz

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

Exists f " in [f 0/4, fo] | AH/V(f _) <Ay /2 5.469 Hz
Exists f 7in [fo, 4fo] | Aun(f) < Ao/ 2 13.156 Hz
Ay > 2 2.87>2
fpeak[AH/V(f) + UA(f)] = foi 5% |00225| <0.05
o; < g(fo) 0.21586 < 0.47969
aa(fo) < 0(fo) 0.195< 1.58

Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo
Apn(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2
oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [Hz] 0.25f, 0.2 f, 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20
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CALENDASCO MS2, HVSR 15

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 10/06/22 14:53:31 End recording: 10/06/22 15:09:31
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 77% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 0.91 £+ 0.21 Hz. (In the range 0.0 - 64.0 Hz).
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TROMINO® Grifla

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

Max. H/V at 0.91 + 0.21 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/L, 0.91 > 0.50

ne(fo) > 200 670.6 > 200

oa(f) < 2 for 0.5f g < f < 2fy if o> 0.5Hz Exceeded 0 out of 44 times
UA(f) < 3 for 0.5f ( < f < 2f, if fo<0.5Hz

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

Exists f "in [fo/4, fo] | Aun(f) < Ao/ 2 NO
Exists f " in [fo, 4fo] | Aun(f) < Ao/ 2 NO
Ay >2 2.22>2
fpeak[Ann(f) £ 0a(f)] = fo+ 5% |0.23552| < 0.05 NO
o; < £(fy) 0.21344 < 0.13594 NO
oa(fo) < 8(fo) 0.2722< 2.0
Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo
Apn(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2
oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)

Threshold values for a;and ga(fo)

Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
(fo) [HZ] 0.25 fy 0.2 fy 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grifla
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CALENDASCO MS2, HVSR 16

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 10/06/22 15:40:33 End recording: 10/06/22 15:56:33
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 77% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 63.97 + 38.72 Hz. (In the range 0.0 - 64.0 Hz).
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TROMINO® Grifla

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

Max. H/V at 63.97 +38.72 Hz (in the range 0.0 - 64 .0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/Ly 63.97 > 0.50

n.(fo) > 200 47336.9 > 200
oa(f) < 2 for 0.5f g < f < 2fy if o> 0.5Hz Exceeded 0 out of 1026
oa(f) < 3for 0.5f y < f < 2fyif o< 0.5Hz times

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

Exists f "in [fol4, fo] | Aun(f) < Ao/ 2 22.781 Hz
Exists f " in [fo, 4fo] | Aun(f) < Ao/ 2 NO
Ay >2 2.00>2 NO
fpeak[Ann(f) £ 0a(f)] = fo+ 5% |0.60528| < 0.05 NO
o; < £(fy) 38.71906 < 3.19844 NO
aa(fo) < 8(fo) 0.2055 < 1.58
Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo
Apn(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2
oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)

Threshold values for a;and ga(fo)

Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
(fo) [HZ] 0.25 fy 0.2 fy 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20
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CALENDASCO MS2, HVSR 17

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 10/06/22 16:08:37 End recording: 10/06/22 16:24:37
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 77% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 1.06 + 0.22 Hz. (In the range 0.0 - 64.0 Hz).
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TROMINO® Grifla

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

Max. H/V at 1.06 + 0.22 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/L, 1.06 > 0.50

ne(fo) > 200 786.3 > 200

oa(f) < 2 for 0.5f y < f < 2fy if fq> 0.5Hz Exceeded 0 out of 52 times
UA(f) < 3for0.5f g < f<2fyif fg<0.5Hz

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

Exists f "in [fo/4, fo] | Aun(f) < Ao/ 2 NO
Exists f 7in [fo, 4fo] | Aun(f) < Ao/ 2 4.188 Hz
Ay >2 2.26>2
fpeak[AH/V(f) + UA(f)] = foi 5% |021104| < 0.05 NO
o; < £(fy) 0.22423 < 0.10625 NO
aa(fo) < 8(fo) 0.2918 < 1.78
Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo
Apn(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2
oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)

Threshold values for a;and ga(fo)

Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
(fo) [HZ] 0.25 fy 0.2 fy 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20
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CALENDASCO MS2, HVSR 18

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 10/06/22 16:37:46 End recording: 10/06/22 16:53:46
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 88% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 54.38 + 45.38 Hz. (In the range 0.0 - 64.0 Hz).
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TROMINO® Grifla

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

Max. H/V at 54.38 + 45.38 Hz (in the range 0.0 - 64 .0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/Ly 54.38 > 0.50

n.(fo) > 200 45675.0 > 200
oa(f) < 2 for 0.5f g < f < 2fy if o> 0.5Hz Exceeded 0 out of 1179
oa(f) < 3for 0.5f y < f < 2fyif o< 0.5Hz times

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

Exists f "in [fo/4, fo] | Aun(f) < Ao/ 2 NO
Exists f " in [fo, 4fo] | Aun(f) < Ao/ 2 NO
Ay >2 1.97>2 NO
fpeak[AH/V(f) + UA(f)] = foi 5% |083459| < 0.05 NO
o; < £(fy) 45.38082 < 2.71875 NO
aa(fo) < 8(fo) 0.1101 < 1.58
Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo
Apn(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2
oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)

Threshold values for a;and ga(fo)

Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
(fo) [HZ] 0.25 fy 0.2 fy 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20
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CALENDASCO MS2, HVSR 19

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 10/06/22 17:11:11 End recording: 10/06/22 17:27:11
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 75% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 48.03 + 8.17 Hz. (In the range 0.0 - 64.0 Hz).
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TROMINO® Grifla

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

Max. H/V at 48.03 +8.17 Hz (in the range 0.0 - 64. 0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/L,, 48.03 > 0.50
n(fo) > 200 34582.5 > 200
oa(f) < 2 for 0.5f y < f < 2fy if fq> 0.5Hz Exceeded 0 out of 1280
oa(f) < 3for 0.5f y < f < 2fyif o< 0.5Hz times

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

Exists f "in [fol4, fo] | Aun(f) < Ao/ 2 37.406 Hz
Exists f 7in [fo, 4fo] | Aun(f) < Ao/ 2 55.063 Hz
Ay >2 3.02>2
fpeak[Ann(f) £ 0a(f)] = fo+ 5% |0.17017| < 0.05 NO
o; < £(fy) 8.17366 < 2.40156 NO
aa(fo) < 8(fo) 0.2106 < 1.58
Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles

f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency

&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo

Apn(f) H/V curve amplitude at frequency f

f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2

oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should

be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)

Threshold values for a;and ga(fo)

Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
(fo) [HZ] 0.25 fy 0.2 fy 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grifla

www.tromino.eu

CALENDASCO MS2, HVSR 2

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 09/06/22 11:26:26 End recording: 09/06/22 11:42:26
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 94% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 6.38 + 0.92 Hz. (In the range 0.0 - 64.0 Hz).

7 Average HV

frequency [Hz]

H/V TIME HISTORY DIRECTIONAL H/V

45° 90° 135° 180"
min azimuth

SINGLE COMPONENT SPECTRA

102

N-S component
E-W component
Up-Down component

10

104

(s wi)

10°

10 01 1 10
frequency [Hz]



TROMINO® Grifla
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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 6.38 + 0.92 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/L, 6.38 > 0.50

ne(fo) > 200 5737.5 > 200

oa(f) < 2 for 0.5f g < f < 2fy if fq> 0.5Hz Exceeded 0 out of 307 times
UA(f) < 3for0.5f < f<2fyif fg<0.5Hz

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

Exists f " in [f 0/4, fo] | AH/V(f _) < Ao /2 4.375 Hz
Exists f 7in [fo, 4fo] | Aun(f) < Ao/ 2 9.406 Hz
Ay >2 3.14>2
fpeak[Ann(f) £ 0a(f)] =fo+ 5% |0.14498| < 0.05 NO
o; < £(fy) 0.92426 < 0.31875 NO
aa(fo) < 8(fo) 0.2437 < 1.58
Ly window length
Ny number of windows used in the analysis
ne. = Ly ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo
Ann(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2
oa(f) standard deviation of Apyy(f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Oiogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)

Threshold values for a;and ga(fo)

Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
(fo) [HZ] 0.25 fy 0.2 fy 0.15f, 0.10 fy 0.05 f,
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fp) for aiaqrv(fo) 0.48 0.40 0.30 0.25 0.20
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CALENDASCO MS2, HVSR 20

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 10/06/22 17:37:18 End recording: 10/06/22 17:53:18
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 75% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 12.19 £ 0.17 Hz. (In the range 0.0 - 64.0 Hz).

7 Average HV
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[According to the SESAME, 2005 guidelines. Please read carefully the

the following tables .]

TROMINO® Grifla

www.tromino.eu
Grilla manual before interpreting

Max. H/V at 12.19 +0.17 Hz (in the range 0.0 - 64. 0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/Ly

12.19 > 0.50

nc(fo) > 200

8775.0 > 200

oa(f) < 2for 0.5f g <
oa(f) < 3for 0.5f 5 <

f< 2fqif fg> 0.5Hz Exceeded 0 out of 586 times

f< 2f0 if fo < 0.5Hz

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

Exists f ~in [f 0/4, fo] | AH/V(f _) < Ao /2 8.906 Hz
Exists f 7in [fo, 4fo] | Aun(f) < Ao/ 2 18.719 Hz
Ag>2 3.37>2
fpeak[AH/V(f) + UA(f)] = foi 5% |001417| < 0.05
ot < &(fo) 0.17274 < 0.60938
oa(fo) < 6(fo) 0.1971 < 1.58

Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo
Apn(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2
oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [Hz] 0.25f, 0.2 f, 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grifla
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CALENDASCO MS2, HVSR 3

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 09/06/22 14:04:16 End recording: 09/06/22 14:20:16
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 79% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 11.09 + 8.7 Hz. (In the range 0.0 - 64.0 Hz).

7 Average HV
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TROMINO® Grifla

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

Max. H/V at 11.09 + 8.7 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/L, 11.09 > 0.50

ne(fo) > 200 8431.3 > 200

oa(f) < 2 for 0.5f y < f < 2fy if fq> 0.5Hz Exceeded 0 out of 534 times
UA(f) < 3 for 0.5f ( < f < 2f, if fo<0.5Hz

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

Exists f " in [f 0/4, fo] | AH/V(f _) <Ay /2 5.469 Hz
Exists f 7in [fo, 4fo] | Aun(f) < Ao/ 2 15.938 Hz
Ay >2 1.93>2 NO
fpeak[AH/V(f) + UA(f)] = foi 5% |O78427| < 0.05 NO
o; < £(fy) 8.7005 < 0.55469 NO
aa(fo) < 8(fo) 0.158 < 1.58
Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo
Apn(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2
oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)

Threshold values for a;and ga(fo)

Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
(fo) [HZ] 0.25 fy 0.2 fy 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20
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CALENDASCO MS2, HVSR 4

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 09/06/22 16:01:10 End recording: 09/06/22 16:17:10
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 83% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 20.91 £ 4.51 Hz. (In the range 0.0 - 64.0 Hz).
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TROMINO® Grifla

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

Max. H/V at 20.91 + 4.51 Hz (in the range 0.0 - 64. 0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/Ly 20.91 > 0.50

n.(fo) > 200 16725.0 > 200
oa(f) < 2 for 0.5f g < f < 2fy if o> 0.5Hz Exceeded 0 out of 1004
oa(f) < 3for 0.5f y < f < 2fyif o< 0.5Hz times

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

Exists f " in [f 0/4, fo] | AH/V(f _) < Ao /2 9.094 Hz
Exists f 7in [fo, 4fo] | Aun(f) < Ao/ 2 33.344 Hz
Ay >2 2.19>2
fpeak[Ann(f) £ 0a(f)] = fo+ 5% |0.21559| < 0.05 NO
o; < £(fy) 4.50727 < 1.04531 NO
aa(fo) < 8(fo) 0.1687 < 1.58
Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles

f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency

&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo

Apn(f) H/V curve amplitude at frequency f

f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2

oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should

be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)

Threshold values for a;and ga(fo)

Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
(fo) [HZ] 0.25 fy 0.2 fy 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20
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CALENDASCO MS2, HVSR 5

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 09/06/22 16:31:24 End recording: 09/06/22 16:47:24
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 88% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 12.47 + 2.15 Hz. (In the range 0.0 - 64.0 Hz).
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TROMINO® Grifla

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

Max. H/V at 12.47 +2.15 Hz (in the range 0.0 - 64. 0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/L, 12.47 > 0.50

ne(fo) > 200 10473.8 > 200

oa(f) < 2 for 0.5f y < f < 2fy if fq> 0.5Hz Exceeded 0 out of 600 times
UA(f) < 3 for 0.5f ( < f < 2f, if fo<0.5Hz

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

Exists f " in [f 0/4, fo] | AH/V(f _) <Ay /2 4.094 Hz
Exists f 7in [fo, 4fo] | Aun(f) < Ao/ 2 20.625 Hz
Ay >2 2.47 > 2
fpeak[Ann(f) £ 0a(f)] = fo+ 5% |0.17238| < 0.05 NO
o; < £(fy) 2.14942 < 0.62344 NO
aa(fo) < 8(fo) 0.131 < 1.58
Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles

f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency

&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo

Apn(f) H/V curve amplitude at frequency f

f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2

oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should

be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)

Threshold values for a;and ga(fo)

Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
(fo) [HZ] 0.25 fy 0.2 fy 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20
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CALENDASCO MS2, HVSR 6

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 10/06/22 08:11:06 End recording: 10/06/22 08:27:06
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 90% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 4.31 £ 1.36 Hz. (In the range 0.0 - 64.0 Hz).
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TROMINO® Grifla
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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 + 1.36 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/L, 4.31 > 0.50

ne(fo) > 200 3708.8 > 200

oa(f) < 2 for 0.5f y < f < 2fy if fq> 0.5Hz Exceeded 0 out of 208 times
UA(f) < 3 for 0.5f ( < f < 2f, if fo<0.5Hz

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

Exists f " in [f 0/4, fo] | AH/V(f _) <Ay /2 1.344 Hz
Exists f 7in [fo, 4fo] | Aun(f) < Ao/ 2 8.75 Hz
Ay >2 2.04>2
fpeak[Ann(f) £ 0a(f)] = fo+ 5% |0.31511| < 0.05 NO
o; < £(fy) 1.35889 < 0.21563 NO
aa(fo) < 8(fo) 0.2328 < 1.58
Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo
Apn(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2
oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)

Threshold values for a;and ga(fo)

Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
(fo) [HZ] 0.25 fy 0.2 fy 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20
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CALENDASCO MS2, HVSR 7

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 10/06/22 08:57:47 End recording: 10/06/22 09:13:47
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 94% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 3.28 £ 0.15 Hz. (In the range 0.0 - 64.0 Hz).
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[According to the SESAME, 2005 guidelines. Please read carefully the

the following tables .]

TROMINO® Grifla

www.tromino.eu
Grilla manual before interpreting

Max. H/V at 3.28 + 0.15 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/Ly

3.28 > 0.50

nc(fo) > 200

2953.1 > 200

oa(f) < 2for 0.5f g <
oa(f) < 3for 0.5f 5 <

f< 2fqif fg> 0.5Hz Exceeded 0 out of 158 times

f< 2f0 if fo < 0.5Hz

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

Exists f " in [f 0/4, fo] | AH/V(f _) < Ao /2 1.781 Hz
Exists f 7in [fo, 4fo] | Aun(f) < Ao/ 2 5.688 Hz
Ag> 2 219>2

fpeak[AH/V(f) + UA(f)] = foi 5%

|0.04499] < 0.05

O <

£(fo) 0.14761 < 0.16406

0a(fo) < 6(fo)

0.1838 < 1.58

Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo
Apn(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2
oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [Hz] 0.25f, 0.2 f, 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20
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CALENDASCO MS2, HVSR 8

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 10/06/22 09:38:59 End recording: 10/06/22 09:54:59
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 85% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 35.0 £ 5.42 Hz. (In the range 0.0 - 64.0 Hz).
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TROMINO® Grifla
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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 35.0 £ 5.42 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/L, 35.00 > 0.50

ne(fo) > 200 28700.0 > 200

Exceeded 0 out of 1489

oa(f) < 2 for 0.5f g < f < 2fy if o> 0.5Hz
times

UA(f) < 3 for 0.5f ( < f < 2f, if fo<0.5Hz

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

Exists f "in [fol4, fo] | Aun(f) < Ao/ 2 16.875 Hz
Exists f 7in [fo, 4fo] | Aun(f) < Ao/ 2 48.563 Hz
Ay >2 2.47 > 2
fpeak[Ann(f) £ 0a(f)] = fo+ 5% |0.15479| < 0.05 NO
o; < £(fy) 5.41773 < 1.75 NO
aa(fo) < 8(fo) 0.2172 < 1.58
Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo
Apn(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2
oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [Hz] 0.25f, 0.2 f, 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20
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CALENDASCO MS2, HVSR 9

Instrument:  TRZ-0189/01-12

Data format: 16 byte Full scale [mV]: 51

Start recording: 10/06/22 10:15:30 End recording: 10/06/22 10:31:31
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h16'00". Analyzed 73% trace (manual window selection)
Sampling rate: 128 Hz Window size: 20 s

Smoothing type: Triangular window Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 50.31 £ 1.51 Hz (in the range 0.0 - 64.0 Hz).
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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 50.31 + 1.51 Hz (in the range 0.0 - 64. 0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/L, 50.31 > 0.50

ne(fo) > 200 35218.8 > 200

Exceeded 0 out of 1244

oa(f) < 2 for 0.5f g < f < 2fy if o> 0.5Hz
times

UA(f) < 3 for 0.5f ( < f < 2f, if fo<0.5Hz

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

Exists f "in [fol4, fo] | Aun(f) < Ao/ 2 35.531 Hz
Exists f " in [fo, 4fo] | Aun(f) < Ao/ 2 NO
Ag>2 5.23>2
fpeak[AH/V(f) + UA(f)] = foi 5% |002994| < 0.05
o; < £(fy) 1.50636 < 2.51563
oa(fo) < O(fo) 0.8084 < 1.58
Ly window length
Ny number of windows used in the analysis
ne = Ly ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < &(fo)
Ao H/V peak amplitude at frequency fo
Apn(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which App(f ) < Ag/2
i frequency between f, and 4f, for which Ap(f ) < Ag/2
oa(f) standard deviation of Apy(f), oa(f) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Oogrnv(f) standard deviation of log Au/(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [Hz] 0.25f, 0.2 f, 0.15f, 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fo) for Oiaqrv(fo) 0.48 0.40 0.30 0.25 0.20




