V<
'S
i &
14 S
RaLICA Ta i

PROTEZIONE CIVILE

Presidenza del Consiglio dei Ministri
Dipartimento della Protezione Civile

RegioneEmiliaRomagna

CONFERENZA DELLE REGIONI E
DELLE PROVINCE AUTONOME

Attuazione dell'articolo 11 dalla legge 24 giugno 2009,n.77

MICROZONAZIONE SISMICA

Livello 3

Allegato 2 - Report delle indagini

Regione Emilia-Romagna

Comune di Baricella

Regione Soggetto realizzatore Data

EMILIA-ROMAGNA

Studio realizzato con il contributo| Dott. geologo Samuel Sangiorgi
di cui all'OCPDC 532/2018
recepita con DGR 2047/2018

Aprile 2023




H_ Studio Samuel Sangiorgi
nm I REELTE £ ﬁ via Valsellustra 32, 40060 - Dozza (BO)

EULERODRTIRNE \' 1._ info@studiosamuelsangiorgi.eu
m

EEIETIETCEIIETI w m = = Tel. 0542-640279

Project: Microzonazione Sismica Livello3
Location: Comune di Baricella (BO)

CPT: P94612CPTU175

Total depth: 11.85 m, Date: 05/08/2022
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Project: Microzonazione Sismica Livello3
Location: Comune di Baricella (BO)

CPT: P94613CPTU176
Total depth: 19.79 m, Date: 20/04/2022

Cone resistance Sleeve friction
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Project: Microzonazione Sismica Livello3 CPT: P94614CPTU177
Location: Comune di Baricella (BO) Total depth: 14.45 m, Date: 20/04/2022
Cone resistance Sleeve friction Pore pressure u SBTn Index Norm. Soil Behaviour Type
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Project: Microzonazione Sismica Livello3
Location: Comune di Baricella (BO)

CPT: P94615CPTU178
Total depth: 18.94 m, Date: 20/04/2022

Cone resistance Sleeve friction
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Project: Microzonazione Sismica Livello3 CPT: P94616CPTU179
Location: Comune di Baricella (BO) Total depth: 16.38 m, Date: 28/04/2022
Cone resistance Sleeve friction Pore pressure u SBTn Index Norm. Soil Behaviour Type
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Project: Microzonazione Sismica Livello3
Location: Comune di Baricella (BO)

CPT: P94617CPTU180

Total depth: 19.77 m, Date: 20/04/2022

Cone resistance Sleeve friction

o_dl 0
ﬂ\!

Wi

r\f

N 1
=

Z
-~ 9 ~ 9
E E
£ 10 £ 10
[a} Q
(0] (0]
a E-% o 11 -
-3
12 12 .ﬁfu
13 13 ‘\W
14 14 L=

15

15
s

16 16

)
!
17 erf 174
=
”_

18 18

19 19

20 _ _ _ 20— _
0 5 10 15 20 0 50 100 150
Tip resistance (MPa) Friction (kPa)

200

Depth (m)

Pore pressure u

4

18—

19—

20

0

____ _
200 400 600 800
Pressure (kPa)

Depth (m)

SBTn Index

Depth (m)

No
0

rm. Soil Behaviour Type

10+

11+

12

13

14

15+

16

17+

18+

19+

20

—— | oo

Very dense/stiff soil
Silty sand & sandy st
Clay

o@ silty cla
Clay &silty clay |

Clay

y & silty cla

Clay &silty cla
Clay & silty cla
Clay &silty clay |
Clay

Clay
Cl 'silty clay

(@)

(@]

Clay

Clay &silty cla
Sand & silty sand

ty- sand & sandy sjilt

Clay
Clay & silty cla

O_T

0 2 4 6 81012141618

SBTn (Robertson, 1990)




1 Studio Samuel Sangiorgi

Al
nm INNINEEILIE £ ﬁ via Valsellustra 32, 40060 - Dozza (BO)

CAPRERRERRIEERE L 0 info@studiosamuelsangiorgi.eu

[Georechnical Soliwa:e (RGN,

Project: Microzonazione Sismica Livello3

CPT: P94618CPTU181

Location: Comune di Baricella (BO) Total depth: 15.99 m, Date: 04/05/2022
Cone resistance Sleeve friction Pore pressure u SBTn Index Norm. Soil Behaviour Type
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Project: Microzonazione Sismica Livello3 CPT: P94619CPTU182
Location: Comune di Baricella (BO) Total depth: 19.74 m, Date: 17/06/2022
Cone resistance Sleeve friction Pore pressure u SBTn Index Norm. Soil Behaviour Type
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Project: Microzonazione Sismica Livello3

Location: Comune di Baricella (BO)

I Tel. 0542-640279

CPT: P94620CPTU183

Total depth: 16.98 m, Date: 04/05/2022
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Project: Microzonazione Sismica Livello3
Location: Comune di Baricella (BO)

CPT: P94621CPTU184
Total depth: 10.23 m, Date: 04/05/2022
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Project: Microzonazione Sismica Livello3

CPT: P94622CPTU185

Total depth: 19.60 m, Date: 17/06/2022
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Project: Microzonazione Sismica Livello3
Location: Comune di Baricella (BO)

CPT: P94623CPTU186
Total depth: 14.61 m, Date: 05/08/2022
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Project: Microzonazione Sismica Livello3
Location: Comune di Baricella (BO)

CPT: P94624CPTU187
Total depth: 19.64 m, Date: 03/08/2022

Cone resistance Sleeve friction
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Project: Microzonazione Sismica Livello3
Location: Comune di Baricella (BO)

CPT: P94625CPTU188

Total depth: 18.43 m, Date: 05/08/2022

Cone resistance Sleeve friction Pore pressure u

0 0 0
- =

-
-~
2 W 2+,
h
3 3
>

L 4

12

=

¥
wul

10+ 10

- 11 11 ; .WI
12 . 12 _H

10

Depth (m)
Depth (m)
Depth (m)

l\'-n-\l"")-\«d/\ ”V\r#ﬁww\\n
i\

11

12

13 D 13 13 =

14 — 14

=
e
154 15 W 154
16 16 16

/ = =
17 17 g 17 N
18 hrr 18 18 .|F_l o e
—— —
19 19 19
20 +— _ _ _ 20 4+— _ _ _ 20 _ _ _ _

0 5 10 15 20 0 50 100 150 200 0 200 400 600 800
Tip resistance (MPa) Friction (kPa) Pressure (kPa)

Depth (m)

SBTn Index

Depth (m)

Norm. Soil Behaviour Type

O -
Sand & silt) mm_.r m—
1 Silty sand & sandy sllt
Clay & silty cla
2 - Clay
Clay
3 Clay
Clay & silty cla
4 - - Organic soil
ommao soil
Clay
5 Organic soil
m -
o_j
N -
Clay &silty cla
8- Clay & silty cla
Clay
Sand & silty sand
9 - Cl 'silty clay
Clay & silty cla
10 Clay
Clay & silty cla
Clay
11+ o_h,\ &silty cla
12— Clay
134 Organic soil
Silty sand & sandy it
Clay
14 - Sand & silty sand
Clay
15— Clay & silty cla
16 -
Clay
17
18 -
- Clay & silty cla
19
20 1T T T

0 2 4 6 81012141618
SBTn (Robertson, 1990)




1 Studio Samuel Sangiorgi

A
GEQLoGIS M “ . via Valsellustra 32, 40060 - Dozza (BO)
LUNIIOTTIENE \' 1.__. info@studiosamuelsangiorgi.eu
m

EEIETIETCEIIETI w m = = Tel. 0542-640279

Project: Microzonazione Sismica Livello3
Location: Comune di Baricella (BO)

CPT: P94626CPTU189
Total depth: 19.56 m, Date: 03/08/2022
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Project: Microzonazione Sismica Livello3
Location: Comune di Baricella (BO)

CPT: P94627CPTU190
Total depth: 20.39 m, Date: 28/04/2022
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Project: Microzonazione Sismica Livello3 CPT: P94628CPTU191
Location: Comune di Baricella (BO) Total depth: 19.62 m, Date: 03/08/2022
Cone resistance Sleeve friction Pore pressure u SBTn Index Norm. Soil Behaviour Type
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Project: Microzonazione Sismica Livello3
Location: Comune di Baricella (BO)

CPT: P94629CPTU192
Total depth: 19.67 m, Date: 17/06/2022
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Project: Microzonazione Sismica Livello3
Location: Comune di Baricella (BO)

CPT: P94630CPTU193
Total depth: 19.74 m, Date: 26/07/2022
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Project: Microzonazione Sismica Livello3
Location: Comune di Baricella (BO)

CPT: P94631CPTU194

Total depth: 13.16 m, Date: 26/07/2022
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Project: Microzonazione Sismica Livello3
Location: Comune di Baricella (BO)

CPT: P94632CPTU195
Total depth: 29.80 m, Date: 04/10/2022

Cone resistance Sleeve friction
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P94632SCPT196

PROVA N SCPTU 1
DATA 04 102022
s.r.l.
COMMITTENTE COMUNE DI BARICELLA MICROZONAZIONE SISMICA
LOCALITA' BARICELLA-BO-
PROFONDITA' DELLA PROVA 30
PROFONDITA' DELLA FALDA 1.60
PREFORO
Depth [m] Vs [m/s] Vs [m/s] Vs [m/s]
LEFT RIGHT MEDIA
1 87.02 90.21 88.615
2 150.13 155.11 152.62
3 149.08 148.68 148.88
4 146.58 144.58 145.58
5 133.34 135.66 134.5
6 135.02 133.22 134.12
7 148.4 155.54 151.97
8 189.92 192.95 191.435
9 264.22 255.55 259.885
10 286.68 290.87 288.775
11 206.59 205.22 205.905
12 254 266.58 260.29
13 191 189.98 190.49
14 199.26 201.23 200.245
15 207.69 201.69 204.69
16 199.41 200.44 199.925
17 277.05 247.69 262.37
18 207.81 201.56 204.685
19 195.65 192.88 194.265
20 244.42 239.39 241.905
21 199.58 181.74 190.66
22 196.59 195.55 196.07
23 262.7 299.05 280.875
24 266.89 268.65 267.77
25 241.58 241.99 241.785
26 237.77 247.91 242.84
27 233.14 236.56 234.85
28 202.25 204.98 203.615
29 227.46 229.65 228.555
30 225.02 231.85 228.435
STIMA DELLAVs30 191.791 192.552 MEDIA 192.243
GEOLOG SRL
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Project: Microzonazione Sismica Livello3 CPT: P94633CPTU197
Location: Comune di Baricella (BO) Total depth: 26.68 m, Date: 05/10/2022
Cone resistance Sleeve friction Pore pressure u SBTn Index Norm. Soil Behaviour Type
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PROVA N SCPTU 2
DATA 05 10 2022
s.r.l.
COMMITTENTE COMUNE DI BARICELLA MICROZONAZIONE SISMICA
LOCALITA' BARICELLA FRAZ BOSCHI-BO-
PROFONDITA' DELLA PROVA 27
PROFONDITA' DELLA FALDA 3
PREFORO
Depth [m] Vs [m/s] Vs [m/s] Vs [m/s]
LEFT RIGHT MEDIA
1 143.12 133.35 138.235
2 134.73 144.69 139.71
3 133.71 135.89 134.8
4 165.31 170.99 168.15
5 118.45 122.11 120.28
6 136.65 134.25 135.45
7 144.65 149.95 147.3
8 134.21 144.06 139.135
9 148.65 150.02 149.335
10 150.23 144.02 147.125
11 222.02 236.68 229.35
12 201.02 195.02 198.02
13 248.7 255.88 252.29
14 216.41 218.69 217.55
15 276.68 289.98 283.33
16 226.48 239 232.74
17 237.35 233.87 235.61
18 249.26 244.51 246.885
19 199.49 190.02 194.755
20 262.58 277.98 270.28
21 249.5 255.65 252.575
22 266.69 298.55 282.62
23 298.12 300.01 299.065
24 301.22 288.02 294.62
25 298.69 255.95 277.32
26 300.55 302.01 301.28
27 301.55 300.02 300.785
28
29
30
STIMA DELLAVs27 194.153 195,958 MEDIA 195.179

GEOLOG SRL
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Project: Microzonazione Sismica Livello3
Location: Comune di Baricella (BO)

CPT: P94634CPTU199

Total depth: 29.78 m, Date: 05/10/2022

Cone resistance Sleeve friction
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P94634SCPT200

PROVA N SCPTU 3
DATA 05 102022
s.r.l.
COMMITTENTE COMUNE DI BARICELLA MICROZONAZIONE SISMICA
LOCALITA' BARICELLA FRAZ PASSO SEGNI-BO-
PROFONDITA' DELLA PROVA 30
PROFONDITA' DELLA FALDA 2.80
PREFORO
Depth [m] Vs [m/s] Vs [m/s] Vs [m/s]
LEFT RIGHT MEDIA
1 188.02 189.02 188.52
2 122.01 120.11 121.06
3 134.11 133.52 133.815
4 108.7 102.22 105.46
5 109.22 108.96 109.09
6 122.02 119.98 121
7 113.3 111.65 112.475
8 110.4 109.5 109.95
9 122.55 121.32 121.935
10 119.51 118.99 119.25
11 114.05 115.65 114.85
12 154.35 144 149.175
13 122.02 120.02 121.02
14 27421 277.18 275.695
15 206.66 201.25 203.955
16 288.02 282.32 285.17
17 221.23 220.33 220.78
18 248.5 241.36 244.93
19 276.55 271.65 274.1
20 292.75 290.87 291.81
21 248.94 248.69 248.815
22 199.26 191.33 195.295
23 195.33 199.65 197.49
24 293.15 275.55 284.35
25 232.22 230.02 231.12
26 299.5 301.02 300.26
27 207.79 298.02 252.905
28 288.25 281.02 284.635
29 233.65 211.65 222.65
30 219.52 210.95 215,235
STIMA DELLAVs30 171.195 169.574 MEDIA 170.548

GEOLOG SRL
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Project: Microzonazione Sismica Livello3
Location: Comune di Baricella (BO)

CPT: P94635CPTU201
Total depth: 29.90 m, Date: 04/10/2022

Cone resistance Sleeve friction
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P94635SCPT202

PROVA N SCPTU 4
DATA 04 102022
s.r.l.
COMMITTENTE COMUNE DI BARICELLA MICROZONAZIONE SISMICA
LOCALITA' BARICELLA -BO-
PROFONDITA' DELLA PROVA 30
PROFONDITA' DELLA FALDA 2.10
PREFORO
Depth [m] Vs [m/s] Vs [m/s] Vs [m/s]
LEFT RIGHT MEDIA
1 181.02 180.02 180.52
2 101.88 100.02 100.95
3 140.2 111.21 125.705
4 122.65 120.21 121.43
5 131.68 130.02 130.85
6 143.09 122.65 132.87
7 107.12 110.85 108.985
8 135.39 130.02 132.705
9 153.06 144.02 148.54
10 175.26 166.5 170.88
11 185.55 178 181.775
12 189.96 188.98 189.47
13 224.9 201.32 213.11
14 235.93 230.03 232.98
15 193.71 190.05 191.88
16 230.08 233.02 231.55
17 177.45 187.02 182.235
18 207.07 190.98 199.025
19 248.66 240.85 244.755
20 191.42 190.3 190.86
21 187.77 181.02 184.395
22 207.65 205.65 206.65
23 199.07 198.52 198.795
24 255.05 245.69 250.37
25 311.02 300.02 305.52
26 199.44 200.02 199.73
27 256.65 251.88 254,265
28 298.05 288.02 293.035
29 300.27 285.95 293.11
30 316.02 300.05 308.035
STIMA DELLAVs30 183.164 176.226 MEDIA 179.855

GEOLOG SRL
DOTT GEOL DRAPELLI OBERDAN
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PROSPEZIONE SISMICA CON METODOLOGIA ESAC

Via Pedora, Comune di Baricella (BO) - 037003P94636ESAC_SPAC203

n° tracce

At (ms)

T (s)

25

2,0 32,0

At: passo di campionamento; T: durata registrazione.
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Sismogramma registrato durante le acquisizioni di
microtremore sismico. In ascissa il numero dei
geofoni, in ordinata il tempo (ms).

Spettro di potenza nel dominio /~ve Picking della
curva sperimentali delle onde R (croci nere).
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Geometria dello stendimento sismico bidimensionale.
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Modello di sottosuolo (1D) descritti in termini di Vs e
spessore dei sismostrati (spezzata blu) e curva di
dispersione sperimentale delle onde R (curva rossa).




Tabella di sintesi

o Profondita Spessore

letto (m dal Vs (m/s)

strato (m)
p.c.)

1 2.4 2.4 129.7
2 5.9 3.5 140.4
3 10.6 4.7 174.2
4 16.7 6.1 200.0
5 24.5 7.8 217.1
6 34.4 9.9 243.5
7 46.9 12.5 274.2
8 62.6 15.7 315.8
9 82.3 19.6 355.4
10 106.6 24.3 394.0
11 136.5 29.9 426.7
12 0 00 472.2

Vs3o = 188.2 = 10% [m/s]

Sintesi dei parametri del modello di sottosuolo ottenuto e Valore di Vs30 calcolato.



PROSPEZIONE SISMICA CON METODOLOGIA ESAC

Loc. San Gabriele, Comune di Baricella (BO) - 037003P94637ESAC_SPAC204

n° tracce | At (ms)

T (s)

25 2,0

32,0

At: passo di campionamento; T: durata registrazione.
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Sismogramma registrato durante le acquisizioni di
microtremore sismico. In ascissa il numero dei

geofoni, in ordinata il tempo (ms).

curva sperimentali delle onde R (croci nere).

Spettro di potenza nel dominio f-ve Picking della
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Geometria dello stendimento sismico bidimensionale.

Modello di sottosuolo (1D) descritti in termini di Vs e
spessore dei sismostrati (spezzata blu) e curva di
dispersione sperimentale delle onde R (curva rossa).




Tabella di sintesi

o Profondita Spessore

letto (m dal Vs (m/s)

strato (m)
p.c.)

1 2.7 2.7 139.4
2 5.6 2.9 142.6
3 8.9 3.3 146.5
4 13.0 4.1 163.6
5 18.5 5.5 208.1
6 26.2 7.7 233.3
7 37.1 10.9 254.5
8 52.4 15.3 280.8
9 73.5 21.1 306.0
10 102.0 28.5 342.5
11 139.7 37.7 390.1
12 0 00 456.4

Vs30 = 185.6 = 10% [m/s]

Sintesi dei parametri del modello di sottosuolo ottenuto e Valore di Vs30 calcolato.



PROSPEZIONE SISMICA CON METODOLOGIA ESAC

Loc. Boschi, Comune di Baricella (BO) - 037003P94638ESAC_SPAC205

n° tracce

At (ms)

T (s)
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2,0

32,0

At: passo di campionamento; T: durata registrazione.
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Sismogramma registrato durante le acquisizioni di
microtremore sismico. In ascissa il numero dei
geofoni, in ordinata il tempo (ms).

Spettro di potenza nel dominio f-ve Picking della
curva sperimentali delle onde R (croci nere).
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Geometria dello stendimento sismico bidimensionale.
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Modello di sottosuolo (1D) descritti in termini di Vs e
spessore dei sismostrati (spezzata blu) e curva di
dispersione sperimentale delle onde R (curva rossa).




Tabella di sintesi

o Profondita Spessore

letto (m dal Vs (m/s)

strato (m)
p.c.)

1 3.9 3.9 118.8
2 8.2 4.3 132.3
3 13.3 5.1 149.5
4 19.6 6.3 200.0
5 27.5 7.9 231.3
6 37.4 9.9 256.4
7 49.7 12.3 276.2
8 64.8 15.1 302.0
9 83.1 18.3 325.2
10 105.0 21.9 350.5
11 0 00 388.9

Vs30=171.6 £ 10% [m/s]

Sintesi dei parametri del modello di sottosuolo ottenuto e Valore di Vs30 calcolato.



TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR1 037003P94639HVSR206

Instrument: TRZ-0108/01-10

Start recording: 05/08/02 12:34:07 End recording: 05/08/02 13:34:08
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 93% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.89 + 0.03 Hz (in the range 0.1 - 20.0 Hz).

m— Ayerage HNV
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.89 £ 0.03 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.89 > 0.17

n(fo) > 200 2992.5 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 86 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 NO
Ap>2 1.79>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.01735| < 0.05
o: < (fo) 0.01545 < 0.13359
oa(fo) < 6(fo) 0.2993 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR2 037003P94640HVSR207

Instrument: TRZ-0108/01-10

Start recording: 20/04/02 09:03:42 End recording: 20/04/02 10:03:43
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 98% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.89 + 0.02 Hz. (In the range 0.1-20.0 Hz).

m— Ayerage HNV
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.89 £ 0.02 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.89 > 0.17

n(fo) > 200 3152.8 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 86 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 0.281 Hz
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.641 Hz
Ap>2 2.16>2
foeak[Ann(f) £ 0a(f)] = fo 5% |0.00941| < 0.05
a; < &(fo) 0.00838 < 0.13359
0oa(fo) < 8(fo) 0.3337<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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR3 037003P94641HVSR208

Instrument: TRZ-0108/01-10

Start recording: 20/04/02 10:45:35 End recording: 20/04/02 11:45:35
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 95% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.88 + 0.03 Hz. (In the range 0.1-20.0 Hz).
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.88 + 0.03 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.88 > 0.17

n(fo) > 200 2992.5 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 85 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.844 Hz
Ap>2 1.78 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.01952| < 0.05
a; < &(fo) 0.01708 < 0.13125
aa(to) < 8(fo) 0.2546 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR4 037003P94642HVSR209

Instrument: TRZ-0108/01-10

Start recording: 20/04/02 14:40:39 End recording: 20/04/02 15:40:40
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 93% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.89 + 0.03 Hz. (In the range 0.1-20.0 Hz).
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.89 £ 0.03 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.89 > 0.17

n(fo) > 200 2992.5 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 86 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.313 Hz
Ap>2 1.81>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.01698| < 0.05
a; < &(fo) 0.01512 < 0.13359
0oa(fo) < 8(fo) 0.3249 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR5 037003P94643HVSR210

Instrument: TRZ-0108/01-10

Start recording: 28/04/02 11:45:24 End recording: 28/04/02 12:45:25
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 97% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.83 + 0.04 Hz. (In the range 0.1-20.0 Hz).
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.83 £ 0.04 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.83>0.17

n¢(fo) > 200 2881.9 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 80 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 NO
Ap>2 1.55>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.02288| < 0.05
a; < &(fo) 0.01894 < 0.12422
0oa(fo) < 8(fo) 0.2102 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR6 037003P94644HVSR211

Instrument: TRZ-0108/01-10

Start recording: 20/04/02 12:51:18 End recording: 20/04/02 13:51:19
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 88% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 0.3 £ 0.01 Hz. (In the range 0.1 - 20.0 Hz).

m— Ayerage HNV
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.3 £ 0.01 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.30 > 0.17

n.(fo) > 200 944.1 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 30 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 0.094 Hz
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 NO
Ap>2 1.52 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.02069| < 0.05
a; < &(fo) 0.00614 < 0.05938
oa(fo) < 6(fo) 0.3586 < 2.5
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)
Ay H/V peak amplitude at frequency fg

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

f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2

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

be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR7 037003P94645HVSR212

Instrument: TRZ-0108/01-10

Start recording: 04/05/02 08:34:50 End recording: 04/05/02 09:34:51
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 52% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 1.02 + 0.12 Hz. {In the range 0.1-20.0 Hz).

m— Ayerage HNV

-
APH

frequency [Hz]

H/V TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA

M-8 component
E-W component
Up-Down component

ZH ¢ (spw)

frequency [Hz]



TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 1.02 £ 0.12 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 1.02 > 0.17

n¢(fo) > 200 1889.1 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 98 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.797 Hz
Ap>2 1.72>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.05548| < 0.05 NO
a; < &(fo) 0.05635 < 0.10156
oa(fo) < 6(fo) 0.2197 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR8 037003P94646HVSR213

Instrument: TRZ-0108/01-10

Start recording: 17/06/02 09:21:33 End recording: 17/06/02 10:21:34
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 93% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 1.02 + 0.06 Hz. {In the range 0.1-20.0 Hz).

m— Ayerage HNV
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 1.02 £ 0.06 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 1.02 > 0.17

n.(fo) > 200 34125 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 98 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.109 Hz
Ap>2 1.71>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.02678| < 0.05
a; < &(fo) 0.02719 < 0.10156
0oa(fo) < 8(fo) 0.2498 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR9 037003P94647HVSR214

Instrument: TRZ-0108/01-10

Start recording: 04/05/02 11:03:58 End recording: 04/05/02 11:23:59
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". 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 1.0 £ 0.01 Hz. (In the range 0.1 - 20.0 Hz).
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 1.0 £ 0.01 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly

1.00 > 0.50

n(fo) > 200

1080.0 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 49 times

f < 2fyif fy <0.5Hz

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

Exists f in [fo/4, To] | Auv(f) < Ao/ 2 0.438 Hz
Exists f* in [T, 4] | Auv(f?) < Ag/ 2 2.313 Hz
A > 2 1.80 > 2 NO
foea[Auv(f) £ aa(f)] = fo £ 5% 0.00587| < 0.05
o; < £(fo) 0.00587 < 0.1
oa(fo) < 6(fo) 0.362 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR10 037003P94648HVSR215

Instrument: TRZ-0108/01-10

Start recording: 04/05/02 12:05:05 End recording: 04/05/02 13:05:06
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 95% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 0.78 + 0.03 Hz. (In the range 0.1-20.0 Hz).
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.78 £ 0.03 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly

0.78 > 0.17

n(fo) > 200

2671.9 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 76 times

f < 2fyif fy <0.5Hz

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

Exists f"in [fo/4, fol | Auv(f) < Ag/ 2 NO
Exists f*in [fo, 4fo] | Aunv(f’) < Ag/ 2 2.625 Hz
Ag>2 1.61>2 NO

foeak[Aun(f) £ 0a(f)] = fo £ 5%

0.02176] < 0.05

O <

£(fo) 0.017 <0.11719

0a(fo) < 6(fo)

0.3005 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR11 037003P94649HVSR216

Instrument: TRZ-0108/01-10

Start recording: 17/06/02 11:38:04 End recording: 17/06/02 12:38:05
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 97% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.94 + 0.02 Hz. (In the range 0.1-20.0 Hz).
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.94 £ 0.02 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.94>0.17

n(fo) > 200 3262.5 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 91 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.875 Hz
Ag>2 1.34>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.0111] < 0.05
a; < &(fo) 0.0104 < 0.14063
oa(fo) < 6(fo) 0.1901 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR12 037003P94650HVSR217

Instrument: TRZ-0108/01-10

Start recording: 05/08/02 08:30:32 End recording: 05/08/02 09:30:32
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 98% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 1.03 + 0.02 Hz. {In the range 0.1-20.0 Hz).

m— Ayerage HNV
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 1.03 £ 0.02 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 1.03 > 0.17

n¢(fo) > 200 3650.6 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 100 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 0.297 Hz
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.328 Hz
Ap>2 1.72>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.00954| < 0.05
a; < &(fo) 0.00984 < 0.10313
oa(fo) < 6(fo) 0.2454 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay(f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR13 037003P94651HVSR218

Instrument: TRZ-0108/01-10

Start recording: 03/08/02 13:15:23 End recording: 03/08/02 13:35:24
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 95% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.84 + 0.04 Hz. (In the range 0.1-20.0 Hz).

m— Ayerage HNV
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.84 % 0.04 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.84 > 0.50

n¢(fo) > 200 961.9 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 42 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.031 Hz
Ap>2 1.71>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.02157| < 0.05
a; < &(fo) 0.0182 < 0.12656
0oa(fo) < 8(fo) 0.3816 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR14 037003P94652HVSR219

Instrument: TRZ-0108/01-10

Start recording: 05/08/02 10:12:31 End recording: 05/08/02 11:12:32
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 97% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.92 + 0.03 Hz. (In the range 0.1-20.0 Hz).
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.92 £ 0.03 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.92>0.17

n¢(fo) > 200 3208.1 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 90 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 0.281 Hz
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.813 Hz
Ag>2 1.93>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.01506]| < 0.05
a; < &(fo) 0.01389 < 0.13828
oa(fo) < 6(fo) 0.2571 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR15 037003P94653HVSR220

Instrument: TRZ-0108/01-10

Start recording: 03/08/02 11:00:19 End recording: 03/08/02 11:20:20
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". 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. H/V at 0.84 + 0.08 Hz. (In the range 0.1-20.0 Hz).
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.84 £ 0.08 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.84 > 0.50

n¢(fo) > 200 860.6 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 42 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 0.344 Hz
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.813 Hz
Ap>2 1.94 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.04592| < 0.05
a; < &(fo) 0.03874 < 0.12656
0oa(fo) < 8(fo) 0.3933<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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR16 037003P94654HVSR221

Instrument: TRZ-0108/01-10

Start recording: 28/04/02 14:47:03 End recording: 28/04/02 15:47:04
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 97% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 1.41 + 0.07 Hz. {In the range 0.1-20.0 Hz).
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 1.41 £ 0.07 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 1.41 >0.17

n¢(fo) > 200 4893.8 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 136 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.516 Hz
Ag>2 1.83>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.02547| < 0.05
a; < &(fo) 0.03582 < 0.14063
oa(fo) < 6(fo) 0.297 <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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it
BARICELLA_MS, HVSR17 037003P94655HVSR222

Instrument: TRZ-0108/01-10

Start recording: 03/08/02 08:47:30 End recording: 03/08/02 09:47:31
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 93% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.97 + 0.02 Hz. {In the range 0.1-20.0 Hz).
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.97 £ 0.02 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.97 > 0.17

n(fo) > 200 3255.0 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 94 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 0.406 Hz
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.563 Hz
Ap>2 2.08>2
foeak[Ann(f) £ 0a(f)] = fo 5% |0.01164| < 0.05
a; < &(fo) 0.01128 < 0.14531
oa(fo) < 6(fo) 0.277 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it
BARICELLA_MS, HVSR18 037003P94656HVSR223

Instrument: TRZ-0108/01-10

Start recording: 17/06/02 15:04:19 End recording: 17/06/02 15:24:19
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 72% 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 0.94 + 0.19 Hz. (In the range 0.1-20.0 Hz).

m— Ayerage HNV

APH

UEI‘\ 1
frequency [Hz]

H/V TIME HISTORY DIRECTIONAL H/V

—————

SINGLE COMPONENT SPECTRA

M-8 component
E-W component
Up-Down component

ZH ¢ (spw)

01
frequency [Hz]



TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.94 £ 0.19 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.94 > 0.50

n¢(fo) > 200 806.3 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 46 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 0.531 Hz
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 3.031 Hz
Ag>2 237>2
foeak[Ann(f) £ 0a(f)] = fo 5% |0.09688| < 0.05 NO
a; < &(fo) 0.09082 < 0.14063
oa(fo) < 6(fo) 0.5077 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR19 037003P94657HVSR224

Instrument: TRZ-0108/01-10

Start recording: 26/07/02 11:43:44 End recording: 26/07/02 12:43:44
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 98% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.97 + 0.03 Hz. (In the range 0.1-20.0 Hz).
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.97 £ 0.03 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.97 > 0.17

n.(fo) > 200 3429.4 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 94 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 0.297 Hz
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.891 Hz
Ap>2 1.82>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.01735| < 0.05
a; < &(fo) 0.01681 < 0.14531
oa(fo) < 6(fo) 0.2495 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR20 037003P94658HVSR225

Instrument: TRZ-0108/01-10

Start recording: 26/07/02 10:07:31 End recording: 26/07/02 11:07:31
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 88% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 1.0 £ 0.04 Hz. (In the range 0.1 - 20.0 Hz).
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 1.0 £ 0.04 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly

1.00 > 0.17

n(fo) > 200

3180.0 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 97 times

f < 2fyif fy <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 0.25 Hz
Exists * in [fo, 4o] | Auv(f’) < Ao/ 2 1.891 Hz
Ao > 2 2.18>2
foea Auv(f) £ Ga(f)] = fo £ 5% 0.01733| < 0.05
o; < &lf) 0.01733 < 0.1
oalfo) < 6(fo) 0.3024 <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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR21 037003P94659HVSR226

Instrument: TRZ-0108/01-10

Start recording: 04/10/02 08:51:02 End recording: 04/10/02 09:11:03
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". 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. H/V at 0.94 + 0.01 Hz. {In the range 0.1-20.0 Hz).
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.94 £ 0.01 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.94 > 0.50

n¢(fo) > 200 956.3 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 46 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 0.375 Hz
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.719 Hz
Ag>2 201>2
foeak[Ann(f) £ oa(f)] = fot 5% |0.0051]| < 0.05
a; < &(fo) 0.00479 < 0.14063
oa(fo) < 6(fo) 0.402 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay(f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR22 037003P94660HVSR227

Instrument: TRZ-0108/01-10

Start recording: 04/10/02 09:15:16 End recording: 04/10/02 09:35:17
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". 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. H/V at 0.75 + 0.08 Hz. (In the range 0.1-20.0 Hz).

m— Ayerage HNV

-
APH
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.75 £ 0.08 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.75 > 0.50

n¢(fo) > 200 765.0 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 37 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.125 Hz
Ag>2 2.03>2
foeak[Ann(f) £ 0a(f)] = fo 5% |0.05497| < 0.05 NO
a; < &(fo) 0.04123 < 0.1125
oa(fo) < 6(fo) 0.4858 < 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)
Ay H/V peak amplitude at frequency fg

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

f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2

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

be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR23 037003P94661HVSR228

Instrument: TRZ-0108/01-10

Start recording: 04/10/02 09:49:45 End recording: 04/10/02 10:09:46
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 95% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 1.06 + 0.05 Hz. {In the range 0.1-20.0 Hz).

m— Ayerage HNV
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 1.06 £ 0.05 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 1.06 > 0.50

n.(fo) > 200 1211.3 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 52 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 NO
Ag>2 1.32>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.02174| < 0.05
a; < &(fo) 0.0231 < 0.10625
oa(fo) < 6(fo) 0.3165 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR24 037003P94662HVSR229

Instrument: TRZ-0108/01-10

Start recording: 04/10/02 12:03:09 End recording: 04/10/02 12:23:10
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 78% 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 0.94 + 0.01 Hz. {In the range 0.1-20.0 Hz).

m— Ayerage HNV
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.94 £ 0.01 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.94 > 0.50

n¢(fo) > 200 881.3 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 46 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 NO
Ap>2 1.87 >2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.00702| < 0.05
a; < &(fo) 0.00658 < 0.14063
oa(fo) < 6(fo) 0.4065 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR25 037003P94663HVSR230

Instrument: TRZ-0108/01-10

Start recording: 04/10/02 12:32:29 End recording: 04/10/02 12:52:30
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 52% 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 0.84 + 0.07 Hz. {In the range 0.1-20.0 Hz).

m— Ayerage HNV
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.84 + 0.07 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.84 > 0.50

n(fo) > 200 523.1 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 42 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 NO
Ap>2 1.67 >2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.03893| < 0.05
a; < &(fo) 0.03285 < 0.12656
aa(to) < 8(fo) 0.3545 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR26 037003P94664HVSR231

Instrument: TRZ-0108/01-10

Start recording: 04/10/02 13:24:04 End recording: 04/10/02 13:44:05
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". 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 1.03 + 0.07 Hz. {In the range 0.1-20.0 Hz).

m— Ayerage HNV
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 1.03 £ 0.07 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 1.03 > 0.50

n(fo) > 200 928.1 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 50 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.625 Hz
Ap>2 1.79>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.03164| < 0.05
o: < (fo) 0.03263 < 0.10313
oa(fo) < 6(fo) 0.2825 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR27 037003P94665HVSR232

Instrument: TRZ-0108/01-10

Start recording: 04/10/02 13:53:15 End recording: 04/10/02 14:13:16
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 80% 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 1.06 + 0.07 Hz. {In the range 0.1-20.0 Hz).

m— Ayerage HNV
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 1.06 £ 0.07 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 1.06 > 0.50

n¢(fo) > 200 1020.0 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 52 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.125 Hz
Ap>2 212>2
foeak[Ann(f) £ 0a(f)] = fo 5% |0.03213| < 0.05
a; < &(fo) 0.03414 < 0.10625
0oa(fo) < 8(fo) 0.4329 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR28 037003P94666HVSR233

Instrument: TRZ-0108/01-10

Start recording: 04/10/02 14:33:08 End recording: 04/10/02 14:53:08
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 80% 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 0.88 + 0.08 Hz. (In the range 0.1-20.0 Hz).

m— Ayerage HNV
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.88 + 0.08 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.88 > 0.50

n¢(fo) > 200 840.0 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 43 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.531 Hz
Ag>2 211>2
foeak[Ann(f) £ 0a(f)] = fo 5% |0.04257| < 0.05
a; < &(fo) 0.03725 < 0.13125
aa(to) < 8(fo) 0.4593 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR29 037003P94667HVSR234

Instrument: TRZ-0108/01-10

Start recording: 04/10/02 14:58:03 End recording: 04/10/02 15:18:04
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 57% 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 1.0 £ 0.11 Hz. (In the range 0.1 - 20.0 Hz).

m— Ayerage HNV
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 1.0 £ 0.11 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly

1.00 > 0.50

n(fo) > 200

680.0 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 49 times

f < 2fyif fy <0.5Hz

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

Exists T in [fy/4, fo] | Auv(f) < Ag/ 2 NO
Exists T in [fy, 4] | Aun(f’) < Ay / 2 3.063 Hz
A,>2 2.18>2
fooa[Anv(f) £ aa(f)] = fo £ 5% 0.05329] < 0.05 NO
o; < &lf) 0.05329 < 0.1
oalfo) < 6(fo) 0.3941 <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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58




TROMINO® Grilla

www.tromino.it

BARICELLA_MS, HVSR30 037003P94668HVSR235

Instrument: TRZ-0108/01-10

Start recording: 04/10/02 15:29:21 End recording: 04/10/02 15:49:22
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". 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. H/V at 0.88 + 0.03 Hz (in the range 0.1 - 20.0 Hz).

m— Ayerage HNV
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TROMINO® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.88 + 0.03 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.88 > 0.50

n¢(fo) > 200 892.5 > 200

aa(f) < 2 for 0.5f; <
oa(f) < 3 for 0.51, <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 43 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 NO
Ap>2 1.97 >2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.01705| < 0.05
a; < &(fo) 0.01492 < 0.13125
aa(to) < 8(fo) 0.3536 < 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)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ae/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
0(fo) threshold value for the stability condition oa(f) < 6(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 1 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Ojegnn(fo) 0.48 0.40 0.30 0.25 0.20




