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Project: Microzonazione Sismica livello 2 CPT: CPTU1
Location: Comune di Russi (RA) Total depth: 20.22 m, Date: 07/07/2021
Cone resistance Sleeve friction Pore pressure u SBTn Index Norm. Soil Behaviour Type
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Tip resistance (MPa) Friction (kPa) Pressure (kPa) SBTn (Robertson, 1990)
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Project: Microzonazione Sismica livello 2 CPT: CPTU2
Location: Comune di Russi (RA) Total depth: 20.21 m, Date: 07/07/2021
Cone resistance Sleeve friction Pore pressure u SBTn Index Norm. Soil Behaviour Type
0 0 0 0
~ | cl
Em—— ol
1 1 = 1 14 Veydensesiifso
— P WW Silty sand & sandy §
N A\ N \u N N = MW m_ ».w Uu__o. sanay §
“\ .nu. IW‘ Clay &silty cla
3 3 Xy 3 3
w
{ 3 $
4 W 4 - 4 Nu 4 W Clay
5 ~U 5 .ﬁ\ 5 A 5-
6 6 6 6 - Clay &silty clay |
5 I
= y
7 1 7 W.M.V 7 7 - Clay
r == Clay
8 ﬂ 8 8 IW- 8 Clay &silty cla
o] ~ . —~ — — i Clay &silty cla
= o S 9 i S 9 — £ = ° Clay &silty cla
~ ~ ~ ~ ~ Clay & silty cla
.m to4¢ m. 10 m. 10 .m .m S-W Clay
(0] (0] (0] (0] (0]
o 11 o 11 o 11 o o 11— Clay
> WI _, W Clay & silty cla
12 12 % 12 __ 12 =
- =
13 13 13 o 13— Clay
. > | =
14 ¢ 14 14 14 - |
WMU W o_n< &silty cla
m— — Clay & silty cla
15 15 Mv 15 J Hmum
17 17 17 17—
4’ ; W Clay
18 18 18 18-
¢ , > =
19 19 \. 19 y = Sum
20 T T T T 20 T T T T T 20 T T T T 20 T
0 5 10 15 20 0 50 100 150 200 250 0 200 400 600 800 2 4 6 81012141618
Tip resistance (MPa) Friction (kPa) Pressure (kPa) SBTn (Robertson, 1990)
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Project: Microzonazione Sismica livello 2 CPT: CPTU3
Location: Comune di Russi (RA) Total depth: 20.21 m, Date: 07/07/2021
Cone resistance Sleeve friction Pore pressure u SBTn Index Norm. Soil Behaviour Type
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Tip resistance (MPa) Friction (kPa) Pressure (kPa) SBTn (Robertson, 1990)
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Project: Microzonazione Sismica livello 2 CPT: CPTU4
Location: Comune di Russi (RA) Total depth: 17.94 m, Date: 21/07/2021
Cone resistance Sleeve friction Pore pressure u SBTn Index Norm. Soil Behaviour Type
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Tip resistance (MPa) Friction (kPa) Pressure (kPa) SBTn (Robertson, 1990)
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Project: Microzonazione Sismica livello 2 CPT: CPTU5S
Location: Comune di Russi (RA) Total depth: 20.23 m, Date: 21/07/2021
Cone resistance Sleeve friction Pore pressure u SBTn Index Norm. Soil Behaviour Type
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Tip resistance (MPa) Friction (kPa) Pressure (kPa) SBTn (Robertson, 1990)
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Project: Microzonazione Sismica livello 2 CPT: CPTU6
Location: Comune di Russi (RA) Total depth: 20.24 m, Date: 01/07/2021
Cone resistance Sleeve friction Pore pressure u SBTn Index Norm. Soil Behaviour Type
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Tip resistance (MPa) Friction (kPa) Pressure (kPa) SBTn (Robertson, 1990)
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Project: Microzonazione Sismica livello 2
Location: Comune di Russi (RA)

CPT: CPTU?
Total depth: 20.23 m, Date: 01/07/2021

Cone resistance Sleeve friction
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SBTn (Robertson, 1990)
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Project: Microzonazione Sismica livello 2
Location: Comune di Russi (RA)

CPT: CPTUS8

Total depth: 20.22 m, Date: 01/07/2021

Cone resistance Sleeve friction
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SBTn (Robertson, 1990)
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Project: Microzonazione Sismica livello 2
Location: Comune di Russi (RA)

CPT: CPTU9

Total depth: 19.77 m, Date: 28/07/2021

Cone resistance Sleeve friction
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SBTn (Robertson, 1990)
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Project: Microzonazione Sismica livello 2 CPT: CPTU10
Location: Comune di Russi (RA) Total depth: 20.20 m, Date: 22/07/2021
Cone resistance Sleeve friction Pore pressure u SBTn Index Norm. Soil Behaviour Type
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Tip resistance (MPa) Friction (kPa) Pressure (kPa) SBTn (Robertson, 1990)
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Project: Microzonazione Sismica livello 2
Location: Comune di Russi (RA)

CPT: CPTU11
Total depth: 20.21 m, Date: 22/07/2021

Cone resistance Sleeve friction
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SBTn (Robertson, 1990)
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Project: Microzonazione Sismica livello 2
Location: Comune di Russi (RA)

CPT: CPTU12

Total depth: 20.27 m, Date: 22/07/2021

Cone resistance Sleeve friction
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SBTn (Robertson, 1990)
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Project: Microzonazione Sismica livello 2

Location: Comune di Russi (RA)

I Tel. 0542-640279

CPT: CPTU13
Total depth: 20.23 m, Date: 21/07/2021
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SBTn (Robertson, 1990)




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

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

E B W= Tel 0542-640279

Project: Microzonazione Sismica livello 2 CPT: CPTU14
Location: Comune di Russi (RA) Total depth: 20.26 m, Date: 22/07/2021
Cone resistance Sleeve friction Pore pressure u SBTn Index Norm. Soil Behaviour Type
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Tip resistance (MPa) Friction (kPa) Pressure (kPa) SBTn (Robertson, 1990)




Studio Samuel Sangiorgi
GEQLOG IS paiss © . viaValsellustra 32, 40060 - Dozza (BO)

ELVLARETIRNNLE | ._..s_. info@studiosamuelsangiorgi.eu
m

EEIETIETCEIIETI w m = = Tel. 0542-640279

Project: Microzonazione Sismica livello 2
Location: Comune di Russi (RA)

CPT: CPTU15
Total depth: 20.19 m, Date: 22/07/2021
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PROSPEZIONE SISMICA CON METODOLOGIA ESAC

Via Foschi loc. Godo, Comune di Russi (RA) - 039016P96250ESAC_SPAC309

n° tracce | At (ms) | T (s)
25 2,0 32,0
At: passo di campionamento; T: durata registrazione.
St Sater.
' ) Velocity m's)
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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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20 25
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Geometria dello stendimento sismico bidimensionale.

Modello di sottosuolo (1D) descritti in termini di Vs e

spessore dei sismostrati (spezzata
dispersione sperimentale delle onde

blu) e curva di
R (curva rossa).




Tabella di sintesi

Profondita
n. Spessore
Strato letto (m) Vs (m/s)
(m dal p.c.)
1 2.9 2.9 160.4
2 6.2 3.3 179.8
3 10.1 3.9 184.1
4 14.8 4.7 189.1
5 20.5 5.7 199.0
6 27.4 6.9 225.7
7 35.7 8.3 253.5
8 45.6 9.9 283.8
9 57.3 11.7 305.0
10 71.0 13.7 323.9
11 86.9 15.9 334.6
12 105.2 18.3 355.4
13 126.1 20.9 406.9
14 0 o0 433.6

Vs30o = 197.4 = 10% [m/s]

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



PROSPEZIONE SISMICA CON METODOLOGIA ESAC

Via Pascoli, Comune di Russi (RA) - 039016P96251ESAC_SPAC310

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

Profondita
n. Spessore
Strato letto (m) Vs (m/s)
(m dal p.c.)
1 3.1 3.1 133.3
2 6.9 3.8 161.4
3 11.5 4.6 187.1
4 17.0 5.5 215.8
5 23.6 6.6 252.5
6 31.5 7.9 277.8
7 41.0 9.5 293.9
8 52.4 11.4 309.9
9 66.0 13.6 322.7
10 82.3 16.3 341.1
11 101.9 19.6 356.4
12 125.4 23.5 406.4
13 00 00 433.3

Vs30 = 205.4 = 10% [m/s]

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



PROSPEZIONE SISMICA CON METODOLOGIA ESAC

Via XVII Novembre loc. San Pancrazio, Comune di Russi (RA) - 039016P96252ESAC_SPAC311

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 Spettro di potenza nel dominio /~ve Picking della
microtremore sismico. In ascissa il numero dei curva sperimentali delle onde R (croci nere).
geofoni, in ordinata il tempo (ms).
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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

Profondita
n. Spessore
Strato letto (m) Vs (m/s)
(m dal p.c.)
1 3.0 3.0 159.6
2 6.8 3.8 164.3
3 11.6 4.8 186.1
4 17.5 5.9 197.0
5 24.9 7.4 237.3
6 34.2 9.3 270.7
7 45.8 11.6 294.9
8 60.3 14.5 313.1
9 78.4 18.1 337.1
10 101.1 22.7 351.8
11 129.0 27.9 407.6
12 00 00 443.5

Vs30 = 203.1 = 10% [m/s]

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



TROMINO® Grilla
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RUSSI_MS, HVSR1 039016P96253HVSR312

Instrument: TRZ-0108/01-10

Start recording: 01/07/01 08:43:52 End recording: 01/07/01 09:43:53
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. HV at 1.08 + 0.03 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
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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 1.08 £ 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

1.08 > 0.17

n(fo) > 200

3622.5 > 200

oa(f) < 2 for 0.5, < f < 2f; if fy > 0.5Hz
oa(f) < 3 for 0.5, < f < 2f, if fy < 0.5Hz

Exceeded 0 out of 104 time

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, 4fg] | Aun(f?) < Ag/ 2 1.875 Hz
A,>2 181>2 NO
foead Auv(f) £ Ga()] = fo + 5% 0.01589] < 0.05
o; < &(fo) 0.01713 < 0.10781

aa(fo) < 6(fo)

0.2695 < 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

RUSSI_MS, HVSR2 039016P96254HVSR313

Instrument: TRZ-0108/01-10

Start recording: 01/07/01 10:09:13 End recording: 01/07/01 11:09:14
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 1.06 + 0.02 Hz. {In the range 0.1-20.0 Hz).
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-
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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 £ 0.02 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 1.06 > 0.17

n¢(fo) > 200 3633.8 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 103 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 2172 Hz
Ap>2 1.98 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo £ 5% |0.0101] < 0.05
a; < &(fo) 0.01073 < 0.10625
oa(fo) < 6(fo) 0.212<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

RUSSI_MS, HVSR3 039016P96255HVSR314

Instrument: TRZ-0108/01-10

Start recording: 01/07/01 11:20:04 End recording: 01/07/01 11:40:05
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 + 0.02 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 0.94 £ 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 > 0.50

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 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.906 Hz
Ap>2 1.86 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo £ 5% |0.01262| < 0.05
a; < &(fo) 0.01183 < 0.14063
oa(fo) < 6(fo) 0.3644 < 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

RUSSI_MS, HVSR4 039016P96256HVSR315

Instrument: TRZ-0108/01-10

Start recording: 01/07/01 13:29:42 End recording: 01/07/01 14:29:43
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 90% 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 1.06 + 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 1.06 £ 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 1.06 > 0.17

n.(fo) > 200 34425 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 103 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 0.359 Hz
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.578 Hz
Ap>2 1.74 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo £ 5% |0.01528| < 0.05
a; < &(fo) 0.01624 < 0.10625
0oa(fo) < 8(fo) 0.2226 < 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
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RUSSI_MS, HVSR5 VIA PIRANDELLO 039016P96257HVSR316

Instrument: TRZ-0108/01-10

Start recording: 07/07/01 09:08:35 End recording: 07/07/01 10:08:36
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 0.94 £ 0.0 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 £ 0.0 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

3318.8 > 200

oa(f) < 2 for 0.5, < f < 2f; if fy > 0.5Hz
oa(f) < 3 for 0.5, < f < 2f, if fy < 0.5Hz

Exceeded 0 out of 91 times

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 0.469 Hz
Exists f*in [fo, 4fg] | Aun(f?) < Ag/ 2 1.313 Hz
Ao > 2 2.02>2
foead Auv(f) £ Ga()] = fo + 5% 0.0 < 0.05
o; < &(f) 0.0 < 0.14063
oalfo) < 6(fo) 0.2754 < 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

RUSSI_MS, HVSR6 VIA FOSCHI 039016P96258HVSR317

Instrument: TRZ-0108/01-10

Start recording: 07/07/01 10:31:06 End recording: 07/07/01 11:31:06
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 0.92 + 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 0.92 £ 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 0.92>0.17

n¢(fo) > 200 3097.5 > 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 0.484 Hz
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.328 Hz
Ap>2 215>2
foeak[Ann(f) £ 0a(f)] = fo £ 5% |0.00418| < 0.05
a; < &(fo) 0.00386 < 0.13828
oa(fo) < 6(fo) 0.3049 < 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

RUSSI_MS, HVSR7 VIA EUROPA 039016P96259HVSR318

Instrument: TRZ-0108/01-10

Start recording: 07/07/01 13:20:59 End recording: 07/07/01 14:21:00
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 87% 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 1.05 + 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 1.05 £ 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

1.05>0.17

n(fo) > 200

3266.3 > 200

oa(f) < 2 for 0.5, < f < 2f; if fy > 0.5Hz
oa(f) < 3 for 0.5, < f < 2f, if fy < 0.5Hz

Exceeded 0 out of 102 time

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’) < Ao/ 2 2.688 Hz
A,>2 1.94>2 NO
foead Auv(f) £ Ga()] = fo + 5% 0.00711] < 0.05
o; < &(fo) 0.00745 < 0.10469

aa(fo) < 6(fo)

0.2889 < 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
RUSSI_MS, HVSR8 SAN GIACOMO 039016P96260HVSR319

Instrument: TRZ-0108/01-10

Start recording: 07/07/01 14:54:56 End recording: 07/07/01 15:54:56
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 82% 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 + 0.04 Hz (in the range 0.1 - 20.0 Hz).
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TROMINO® Grilla
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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting

the following tables.]

Max. H/V at 1.03 £ 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 1.03 > 0.17

n¢(fo) > 200 3031.9 > 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 NO
Exists f* in [fo, 4f0] | AH/V(f +) <Ay/2 1.5 Hz
Ap>2 214>2
foeak[Ann(f) £ 0a(f)] = fo £ 5% |0.01811]| < 0.05
a; < &(fo) 0.01867 < 0.10313
oa(fo) < 6(fo) 0.3197 < 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

RUSSI_MS, HVSR9 VIA RIVALONA 039016P96261HVSR320

Instrument: TRZ-0108/01-10

Start recording: 21/07/01 09:13:09 End recording: 21/07/01 10:13:09
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 1.08 + 0.0 Hz. (In the range 0.1 - 20.0 Hz).
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TROMINO® Grilla
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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting

the following tables.]

Max. H/V at 1.08 £ 0.0 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 1.08 > 0.17

n(fo) > 200 3687.2 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 104 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 0.719 Hz
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.156 Hz
Ag>2 2.04>2
foeak[Ann(f) £ 0a(f)] = fo £ 5% |0.00117| < 0.05
a; < &(fo) 0.00126 < 0.10781
aa(to) < 8(fo) 0.2741 < 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

RUSSI_MS, HVSR10 VIA PASCOLI 039016P96262HVSR321

Instrument: TRZ-0108/01-10

Start recording: 21/07/01 11:54:07 End recording: 21/07/01 12:54:08
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 1.05 + 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 1.05 £ 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 1.05>0.17

n¢(fo) > 200 3580.3 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 102 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 2.75Hz
Ap>2 1.66 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo £ 5% |0.00478| < 0.05
a; < &(fo) 0.005 < 0.10469
oa(fo) < 6(fo) 0.2195<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

RUSSI_MS, HVSR11 VIA BUOZZI 039016P96263HVSR322

Instrument: TRZ-0108/01-10

Start recording: 21/07/01 13:41:13 End recording: 21/07/01 14:01:14
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. HV at 1.03 + 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 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 > 0.50

n¢(fo) > 200 990.0 > 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 2.094 Hz
Ap>2 1.88 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo £ 5% |0.00768| < 0.05
o: < (fo) 0.00792 < 0.10313
oa(fo) < 6(fo) 0.3522 < 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

RUSSI_MS, HVSR12 CHIESUOLA 039016P96264HVSR323

Instrument: TRZ-0108/01-10

Start recording: 28/07/01 14:07:59 End recording: 28/07/01 15:08:00
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analysis performed on the entire trace.
Sampling rate: 128 Hz

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 1.09 + 0.01 Hz. {In the range 0.1-20.0 Hz).
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TROMINO® Grilla

www.tromino.it

EXPERIMENTAL vs. SYNTHETIC H/V

Max. H/V at 1.09 + 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 1.09 £ 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 1.09 > 0.17

n¢(fo) > 200 3937.5 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 106 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 2.422 Hz
Ap>2 1.69 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo £ 5% |0.00638| < 0.05
a; < &(fo) 0.00698 < 0.10938
oa(fo) < 6(fo) 0.1958 < 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

RUSSI_MS, HVSR13 GODO 039016P96265HVSR324

Instrument: TRZ-0108/01-10

Start recording: 21/10/01 08:44:35 End recording: 21/10/01 09:04:36
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 87% 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 + 0.04 Hz. (In the range 0.1-20.0 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 0.94 % 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

0.94 > 0.50

n(fo) > 200

975.0 > 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 < 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 NO
Exists f* in [T, 4] | Auv(f?) < Ag/ 2 1.813 Hz
A > 2 1.84>2 NO

foeak[Aun(f) £ 0a(f)] = fo £ 5%

0.02027] < 0.05

O <

£(fo) 0.019 < 0.14063

aa(fo) < 6(fo)

0.3995 < 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

RUSSI_MS, HVSR14 GODO 039016P96266HVSR325

Instrument: TRZ-0108/01-10

Start recording: 21/10/01 09:10:05 End recording: 21/10/01 09:30:06
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". 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. H/V at 1.03 + 0.14 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 1.03 £ 0.14 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 1031.3 > 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 1.281 Hz
Ap>2 1.62 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo £ 5% |0.06515| < 0.05 NO
o: < (fo) 0.06718 < 0.10313
oa(fo) < 6(fo) 0.2603 < 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

RUSSI_MS, HVSR15 GODO 039016P96267HVSR326

Instrument: TRZ-0108/01-10

Start recording: 21/10/01 09:36:58 End recording: 21/10/01 09:56:59
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 88% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.91 + 0.57 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 0.91 £ 0.57 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.91 > 0.50

n¢(fo) > 200 960.6 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 44 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 2.563 Hz
Ap>2 1.78 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo £ 5% |0.30826| < 0.05 NO
a; < &(fo) 0.27936 < 0.13594 NO
0oa(fo) < 8(fo) 0.3435<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

RUSSI_MS, HVSR16 TESTI RASPONI 039016P96268HVSR327

Instrument: TRZ-0108/01-10

Start recording: 21/10/01 12:38:03 End recording: 21/10/01 12:58:04
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. HV at 1.13 + 0.23 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 1.13 £ 0.23 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 1.13>0.50

n.(fo) > 200 1012.5 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 55 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 2.594 Hz
Ap>2 1.62 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo £ 5% |0.09941| < 0.05 NO
a; < &(fo) 0.11184 < 0.1125
oa(fo) < 6(fo) 0.4111 < 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

RUSSI_MS, HVSR17 VIA UNGARETTI 039016P96269HVSR328

Instrument: TRZ-0108/01-10

Start recording: 21/10/01 11:00:26 End recording: 21/10/01 11:20:27
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 + 0.04 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 1.06 £ 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 1.06 > 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 0.531 Hz
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.406 Hz
Ap>2 1.94 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo £ 5% |0.01783| < 0.05
a; < &(fo) 0.01895 < 0.10625
0oa(fo) < 8(fo) 0.3086 < 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
RUSSI_MS, HVSR18 VIA NENNI 039016P96270HVSR329

Instrument: TRZ-0108/01-10

Start recording: 21/10/01 12:11:24 End recording: 21/10/01 12:31:25
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 1.06 + 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 1.06 £ 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 1.06 > 0.50

n¢(fo) > 200 998.8 > 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 0.563 Hz
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.438 Hz
Ap>2 1.85>2 NO
foeak[Ann(f) £ 0a(f)] = fo £ 5% |0.01453| < 0.05
a; < &(fo) 0.01544 < 0.10625
0oa(fo) < 8(fo) 0.4268 < 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

RUSSI_MS, HVSR19 S. EUFEMIA OVEST  039016P96271HVSR330

Instrument: TRZ-0108/01-10

Start recording: 21/10/01 08:09:58 End recording: 21/10/01 08:29:59
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 82% 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 + 0.02 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 > 0.50

n¢(fo) > 200 918.8 > 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 2.406 Hz
Ap>2 1.57 >2 NO
foeak[Ann(f) £ 0a(f)] = fo £ 5% |0.01224| < 0.05
a; < &(fo) 0.01148 < 0.14063
oa(fo) < 6(fo) 0.3049 < 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

RUSSI_MS, HVSR20 CORTINA 039016P96272HVSR331

Instrument: TRZ-0108/01-10

Start recording: 21/10/01 10:07:13 End recording: 21/10/01 10:27:14
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". 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 1.0 £ 0.06 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 £ 0.06 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly

1.00 > 0.50

n(fo) > 200

1000.0 > 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’) < Ao/ 2 1.344 Hz
A,>2 181>2 NO
foead Auv(f) £ Ga()] = fo + 5% 0.02787| < 0.05
o; < &(f) 0.02787 < 0.1
oalfo) < 6(fo) 0.3749 < 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

RUSSI_MS, HVSR21 VIA PEZZI 039016P96273HVSR332

Instrument: TRZ-0108/01-10

Start recording: 21/10/01 13:06:14 End recording: 21/10/01 13:26:15
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 97% 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

EXPERIMENTAL vs. SYNTHETIC H/V

Max. HV at 0.94 + 0.01 Hz {in the range 0.1 - 20.0 Hz).

— Ayerage HYV
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Depth at the bottom of Thickness [m] Vs [m/s]
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10.00 10.00 180
20.00 10.00 230
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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 1087.5 > 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 2.125 Hz
Ap>2 1.71>2 NO
foeak[Ann(f) £ 0a(f)] = fo £ 5% |0.0033] < 0.05
a; < &(fo) 0.0031 < 0.14063
aa(to) < 8(fo) 0.3605 < 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
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RUSSI_MS, HVSR22 PEZZOLO 039016P96274HVSR333

Instrument: TRZ-0108/01-10

Start recording: 21/10/01 13:35:51 End recording: 21/10/01 13:55:52
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 67% 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 1.13 + 0.05 Hz. {In the range 0.1-20.0 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 1.13 £ 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 1.13>0.50

n¢(fo) > 200 900.0 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 55 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 0.719 Hz
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.125 Hz
Ap>2 257>2
foeak[Ann(f) £ 0a(f)] = fo £ 5% |0.02242| < 0.05
a; < &(fo) 0.02522 < 0.1125
oa(fo) < 6(fo) 0.5662 < 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
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RUSSI_MS, HVSR23 PRADA 039016P96275HVSR334

Instrument: TRZ-0108/01-10

Start recording: 21/10/01 14:07:51 End recording: 21/10/01 14:27:52
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 82% 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 0.25 + 0.0 Hz. (In the range 0.1 - 20.0 Hz).
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EXPERIMENTAL vs. SYNTHETIC H/V

Max. H/V at 0.25 £ 0.0 Hz (in the range 0.1- 20.0 Hz).

— Ayerage HYV
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10.00 10.00 175
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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 0.25 £ 0.0 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/L, 0.25 > 0.50 NO
n¢(fo) > 200 245.0 > 200
oa(f) < 2 for 0.5, < f < 2f, if fy > 0.5Hz Exceeded 0 out of 13 times
aa(f) < 3 for 0.5f, < f < 2f; if f; < 0.5Hz
Criteria for a clear H/V peak
[At least 5 out of 6 should be fulfilled]
Exists f in [fo/4, fo] | Auv(f) < Ag/ 2 0.094 Hz
Exists f*in [fo, 4fo] | Auv(f*) < Ao/ 2 0.594 Hz
Ay >2 1.68 >2 NO
foeak[Aun(f) £ 0a(f)] = fo £ 5% |0.00361| < 0.05
a; < &(fo) 0.0009 < 0.05
oalfo) < 6(fo) 0.4094 < 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
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RUSSI_MS, HVSR24 VIA CORTINA VECCHIA 039016P96276HVSR335

Instrument: TRZ-0108/01-10

Start recording: 21/10/01 10:33:14 End recording: 21/10/01 10:53:15
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 0.97 + 0.04 Hz. {In the range 0.1-20.0 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 0.97 £ 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 0.97 > 0.50

n¢(fo) > 200 930.0 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 48 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 1.969 Hz
Ap>2 1.84 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo £ 5% |0.01956]| < 0.05
a; < &(fo) 0.01895 < 0.14531
oa(fo) < 6(fo) 0.263 < 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




