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RAVENNA —N. 1

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20'00", Analyzed 75% trace (manual window selection)
Sampling frequency. 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Wax. H/V at 188 £ 0.21 Hz. (in tha rangs 0.0~ 20.0 Hz)

e Ryeiage HY

frequency fH
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EXPERIMENTAL VS. SYNTHETIC HNV

Max HAV 20183 £021 Hz (in the range 0.0 - 220 Hz).

. . . e RYCT3QE Y
7 : . e ——— Gymthelic HY

fequeney He

Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0.40 0.40 50
1.60 1.20 93
6.10 4.50 133
12.10 6.00 170
2510 13.00 240
57.10 32.00 350
69.10 12,00 470
132.10 63.00 520
154.10 22,00 630
inf. inf. 720

Vs(0.0-30.0)=190m/s
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[According to the Sesame, 2005 guidefines. Please read carefully the Grilla manual before
interpreting the following tables.}

Max. H/V at 1.88 * 0.21 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

fo>10/1L, 1.88 » 0.50 9153

ng(f;) > 200 1687.5> 200 OK
ca(f} < 2 for 0.5, < f < 2fy If f, > 0.5Hz Exceeded 0 outof 91 times O
oalf} < 3 for 0.5f, < f < 25 if f, < 0.5Hz

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

Exists f in [fo/d, fo] [ Aunlf ) < Agf 2 0.594 Hz OK
Exists f~ in_[fo, 4fo] [ Aun(f’) < Ao/ 2 3.406 Hz 0K
Ag>2 273>2 OK
fpeax[Anv(f) £ oalf)] = fo £ 5% [0.05398] < 0.05 NO
o¢ < g{fy) 0.10121 < 0.1875 O
aalfo) < 8{fo) 0.2633 < 1.78 811
Ly window [ength
Ty, number of windows used in the analysis
Ne =L,y fo number of significant cycles
f current frequency
fo H/V peak frequency
oy standard deviation of HV peak frequency
(fo) threshold value for the stability condition o < g(fo)
Ag H/V peak amplitude at frequency fy
Ann(f) H/V curve amplitude at frequency f
f- frequency between fu/4 and f; for which Aga{f 7} < Ay/2
i frequency between f, and 4f; for which Agn(f *) < Ag/2
aa(f) standard deviation of Aun(P), oalf} is the factor by which the mean Agn(f) curve should
be multiplied or divided
Ologhnv{f) standard deviation of log Ayw(f) curve
B(fo) threshold value for the stability condition ca(f} < 6(fo)

Threshold values for o and ou{fo)

Freg.range [Hz] <0.2 0.2-05 0.5-1.0 1.0-2.0 > 2.0
(o) [HZ] 0.251; 021, 0.15 1, 0.101 0.05 fg
B(fo) for calfo) 3.0 2.5 2.0 1.78 1.58
Log 8(fo) for ojogundfa) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —n. 2

Channel labels: NORTH SOUTH; EAST WEST,; UP DOWN
GPS data not available

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

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HAY a1 19.97 £+ 228 Hz (inthe range 0.0 - 200 Ha}

7 : . . : __M Ararage HY.

-
AlH

2 . L
o ! fequency fHg ™

H/V TIME HISTORY DIRECTIONAL HV

024681?1214161829 180
min
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EXPERIMENTAL VS. SYNTHETIC HV
Max. HA at 19.97 £ 2.28 Hz (in the ranga 0.0 - 20.0 Hz).
g
: : ) mnmanm krerage HAY

7 . P e Dymihete WV |

&

5

‘ 2

i ‘ L
01 1 requenes b5l 10

Depth at the bottom of the layer Thickness [m] Vs [mis]
[m}]
0.18 0.18 32
0.68 0.40 68
1.38 0.80 100
3.38 2.00 145
8.38 5.00 170
14.38 6.00 245
24.38 10.00 290
61.38 37.00 370
inf. inf. 550

Vs(0.0-30.0)=219m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 19.97 * 2.28 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve

[All 3 should be fulfilled]

fo>10/L, 18.97 > 0.50 O
ne(fe) > 200 21166.9 > 200 OK
oalf) < 2 for 0.5f; < f < 2f; if f; > 0.5Hz Exceeded 0 out of 960 times (i
aa{f) < 3 for 0.5f; < < 2f if f; < 0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists f in [fo/d, fo] | Aunlf ) < Agl 2 10.094 Hz oK
Exists f* in [fy, 4f] | Auwl(f’) < Ag/ 2 NO
Ag> 2 251>2 8128
fooax[Aun(f) £ oalf)] =fo 2 5% [0.05637| < 0.05 NO
ot < &{fo) 1.12564 < 0.99844 NO
UA(fg) < e(fg) 0.0916 < 1.58 9114
Lo window length
Ny number of windows used in the analysis
Ne = Ly Ny fo number of significant cycles
f current frequency
fo H/V peak frequency
of standard deviation of H/V peak frequency
s(fa) threshold value for the stability condition o < {fy)
Ag H/V peak amplitude at frequency f,
Anndf) H/V curve amplitude at frequency f
f- frequency between fy/4 and f; for which Apn(f ) < Ap/2
f frequency between f, and 4f, for which Auu{f ) < Agf2
oalf) standard deviation of Ay(f), oalf) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Sioghvl(f) standard deviation of log Apn{f} curve
B(fo) threshold value for the stability condition oa(f) < 0(fs)
Thireshold values for orand calfy)
Freq.range [Hz] <0.2 0.2-0.5 056-10 1.0-2.0 =20
&(fo) [Hz] 0.25 1, 0.2 f, 0.15f, 0.101, 0.05 f,
O(fq) Tor oalfy) 3.0 2.5 2.0 1.78 1.58
Log 6(fo) for oequn(fo} 0.48 0.40 0.30 0.25 0.20
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RAVENNA -n. 3

Channel labels: NORTH SOUTH: EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20'00". Analysis performed on the entire trace.
Sampling frequency: 128 Hz

Window size: 20s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Man. HAY &1 19.97 2211 Ha, fatha rssge GO - 200 Ha)

:

H/V TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA
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EXPERIMENTAL VS. SYNTHETIC H/V

Max HAV a1 19.97 £ 211 Hz. (nthe ranga 00- 200 Hz)

. : . s RyEraQa HY
7 : s ) L ) : e STithetic HY

ALH

ot ! fequency (Hy 10
Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
4.00 4.00 80
20.00 18.00 160
67.00 47.00 280
inf, inf. 430

Vs(0.0-30.0)=162m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.)

Max. H/V at 18.97 £ 2.11 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[Al 3 should be fulfilled]

fo>10/L, 19.87 > 0.50 OK

ne(fy) > 200 23962.5 > 200 OK
oalf) < 2 for 0.5f, < f < 2fy if f; > 0.5Hz Exceeded 0 out of 960 times O
oa(f) < 3 for D.6f; <f < 2fy If f, <0.5Hz

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

Exists fin [fo/4, fo] [ Aunlf ) < Ag /2 9.0 Hz OK
Exists f* in [fy, 4f] | Apnlf ) < Aol 2 35.906 Hz OK
Ag>2 250>2 £
fooalAnv(f) £ oalf)] = fok 5% |0.052286] < 0.05 NO
or < g(fp) 1.04364 < 0.99844 NO
aalfo) < 0(fo) 0.0587 < 1.58 Ok
Lw window length
Ny number of windows used in the analysis
n. = L1y number of significant cycles
f current frequency
fa H/V peak fregquency
o standard deviation of H/V peak frequency
s(f) threshold value for the stability condition oy < &(fo)
Ao H/V peak amplitude at frequency fy
Ann(f) H/V curve amplitude at frequency f
f- frequency between f/4 and f; for which Ap(f ) < Agf2
fr frequency between f, and 4f, for which Apa(f ) < Ag/2
oa(f) standard deviation of Aun(f), ca(f) is the factor by which the mean Ayn(f) curve should
he multiplied or divided
GlogrnT) standard deviation of log Aun(f) curve
B(fo) threshold value for the stability condition oa(f) < 6(fy)

Threshold values for o;and oa(fo)

Freg.range [Hz] <0.2 0.2-05 0.56-1.0 1.0-20 >2.0
g(fo) [Hz] 0.251, 0.2f, 0.16f, 0.10 fo 0.05 1y
8{fo) for oalfo) 3.0 2.5 2.0 1.78 1.58
Log 6{fq) for oenivifo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA -n. 4
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available
Trace length: ~ 0h20'00". Analysis performed on the entire trace.
Sampling frequency. 128 Hz
Window size: 20 s
Smoothing window: Triangular window
Smoothing: 10%
HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. HAY at 0,47 £0.01 Hz. (in the range 0.0 - 30.0 Hz).
8 — T T ; S S S ; — T
7 b baii o i [ Average RV |
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: R X : Lo : ‘ =
3 SRR SRS ;
2| R

01 — B 10
frequency (Hz)

H/V TIME HISTORY DIRECTIONAL BV

[RGB - & N = e L " =

-—

0 2 4 6 8 1012 14 16 18 20
min




TROMINO® Grilia
www. tromino.it

SINGLE COMPONENT SPECTRA
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EXPERIMENTAL VS. SYNTHETIC H/V

Max. HY at 0.47 £0.01 Hz. (In the range 0.0 - 30.0 Hz).

g ‘ - —
7 | m—— Average HY |
= Bynithetic HAV |
5 .
|
4 o~
<
3 ,
2
1
0 : : : N . i : N
0.1 1 10
frequency [Hz)
Depth at the hottom of the layer Thickness [m] Vs [m/s]
[m]
1.60 1.50 110
6.00 4.50 150
11.00 5.00 185
20.00 8.00 150
1156.00 85.00 245
inf, inf. 450

Vs(0.0-30.0)=175m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.)

Max. H/V at 0.47 + 0.01 Hz. {in the range 0.0 - 30.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

fo>10/L,, 0.47 > 0.50 NO
ng(fo) > 200 662.5 > 200 OK

oa(f) < 2 for 0.5f; < f < 2f; if f, > 0.5Hz Exceeded 0 out of 24 times 0K

oa(f) < 3 for 0.6y < f < 2y if f, < 0.5Hz

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

Exists f"in [fo/4, ] | Aun{f Y < Agl 2 NO
Exists f~ in [fy, 4f5] | Aun(f )< Ao/ 2 0.813 Hz K
Ap>2 1.99>2 NO
foear[Awv{f)  oalf)] = fo £ 5% ]0.00629] < 0.05 0¥
o < sl(fy) 0.00295 < 0.09375 5134
oaffe) < 6{fs) 0.1386<2.5 OHE
L« window length
Nw number of windows used in the analysis
Ne = Ly Ny fo number of significant cycles
f current frequency
fo H/V peak frequency
oy standard deviation of H/V peak frequency
&(fq) threshold value for the stability condition o; < g(fa)
Ag HN peak amplitude at frequency f;
Ann(D) H/V curve amplitude at frequency f
f~ frequency between fo/4 and fy for which Agn(f ) < Ag/2
£ frequency between f, and 4f; for which Apa(f 7) < Ay/2
aalf) standard deviation of Ayn(f), oalf) is the factor by which the mean Apn(f} curve should
be multiplied or divided
Srogrn ) standard deviation of log Ay(f) curve
B(fo) threshold value for the stability condition oa{f) < 6(fo)
Threshold values for orand oalfo)
Freg.range {Hz] <0.2 0.2-0.5 0.5-1.0 1.0-20 >2.0
s(fo) [Hz] 0.25 1, 0.21, 0.15f 0.10 fq 0.05f
O{fy) for oalfa) 3.0 2.5 2.0 1,78 1.58
Log 8(fg) for oweny(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. §

Channel labels; NORTH SOUTH; EAST WEST: UP DOWN
GPS data not available

Trace length:  0h20'00", Analysis performed on the entire trace.
Sampling frequency: 128 Hz

Window size: 20s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max HV 5t 11340 08 Br fn the rings 00 - 20,0 Hz).
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EXPERIMENTAL VS. SYNTHETIC HN

Max HV &t 1.13 0,00 He (a the rangs 0.0 - 200 Hz}

e 2308 HIV
—— CEeEc HY |

0 L
0.1 10
! trequanty Hy

Depth at the bottom of the layer Thickness [m] Vs [m/s]
fm]
0.20 0.20 50
3.20 3.00 100
9.20 6.00 140
17.20 8.00 190
29.20 i2.00 240
47.20 18.00 260
69.20 22.00 350
inf. inf. 400

Vs(0.0-30.0)=174m/s

208

2t i
2
u
g
(-9

40r £
=¥
E)

SO

£0F

Vs [mfs)

AfH




TROMINO¥Grilla
www.tromino. it

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

Max. H/V at 1.13 + 0.08 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fuifiiled]

fo>10/L, 1.13 > 0.50 OK

n(fp) > 200 1350.0 > 200 OK
aalf) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 out of 55 times OK
oalf} < 3 for 0.5f; < f < 2fy if f, < 0.5Hz

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

Exists f in [fo/d, fo] | Apn(f) < Ao/ 2 NO
Exists f* in [fo, 4fo] | Audf ) < Ag 1 2 3.156 Hz OK
Ap>2 220>2 O
focarlAun(f) £ oa(N] = 1o £ 5% [0.03432| < 0.05 5134
o < &(fo) 0.0386 < 0.1125 O
aalfa) < 0(fy) 0.1015 < 1.78 THC
Ly window length
Ny number of windows used in the analysis
ng= Lynyfo number of significant cycles
f current frequency
fa HN peak frequency
oy standard deviation of H/V peak frequency
g(fo) threshold value for the stability condition o < &(fo)
Ag H/V peak amplitude at frequency f,
A H/V curve amplitude at frequency f
f- frequency between f/4 and f, for which Ayy(f ) < A2
i frequency between fy and 4f, for which Aup(f ) < Ay/2
oal(f) standard deviation of Auy(f), sa(f) is the factor by which the mean Agn(f) curve should
be multiptied or divided
Tiogrn(f) standard deviation of log Ayn(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)
Threshold values for o;and caf)
Freq.range [Hz] <0.2 0.2-05 0.56-1.0 1.0-2.0 >2.0
&(fp) [Hz] 0.26 1, 0.2 1, 0.15 f, 0.10 fg 0.05f,
B(fo) for oatfy) 3.0 2.5 2.0 1.78 1.58
Log B{fq)} for oi,qun(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 6

Channel labels: NORTH SOUTH; EAST WEST: UP DOWN
GPS data not available

Trace length:  Oh20'00". Analyzed 83% trace (manual window selection)
Sampling frequency; 128 Hz

Window size: 20 s

Smoothing windew: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HVY 3t 0942011 Hz (i the range 0.0 - 200 Hz).

frequency fHq

H/V TIME HISTORY DIRECTIONAL HNV

min

A/H
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TROMINO® Grilla

EXPERIMENTAL V8. SYNTHETIC HV

Mar. HAV a1 084 £ G.11 Hz {in tha rangs 0.0 - 20.0 Hz)

M

Ty

———a AvElaga HY
— Syminelt HY

A/H

Iy,

c[l.i 1

Depth at the bottom of the layer

[m]

0.40

10.40

24.40

29.40

53.40

95.40
inf.

frequanty fHy

Thickness [m]

0.40
10.00
14.00

5.00
24.00
42.00

inf.

Vs(0.0-30.0)=196m/s

Vs [m/s]

100
185
185
250
290
360
450
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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 + 0.11 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[AH 3 should be fulfilled]

fo>10/L, 0.04 > 0.50 K

ne{fo) > 200 937.5 > 200 OK
oalf) < 2 for 0.5, < f < 2f, if f,> 0.5Hz Exceeded 0 out of 46 times Ok
oalf) < 3 for 0.5f < < 2f if f, < 0.5Hz

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

Exists " in [fo/d, fo] [ Aundf ) < A/ 2 NO
Exists f* in [f, 4f] | Aun(f’) < Ap/ 2 1.844 Hz (K
Ay>2 1.83>2 NO
foeax[Annll) £ oalf)] = fot 5% [0.06033] < 0.05 NO
o < &(fo) 0.05656 < 0.14083 OK
oalfo) < 0{f) 0.1158 < 2.0 OK
Ly window length
Ny number of windows used in the analysis
Ns = Ly N fo number of significant cycles
f current frequency
fo H/V peak frequency
or standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o; < &{fg)
Ay HNV peak amplitude at frequency f,
Ann(f) HNV curve amplitude at frequency f
f- frequency between /4 and f; for which Aun{f ) < A2
f* frequency between f, and 4f, for which Aun(F*) < Ay/2
onif) standard deviation of Aun(D), ca(f) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Srogrn(T) standard deviation of log Apn(f} curve
8(fo) threshold value for the stability condition oa(f) < 6(fy)

Threshold values for orand oa(fy)

Freqg.range [Hz] <02 02-05 0.6-1.0 1.0-2.0 >2.0
e(fo) [HZ] 0.251 0.2f, 0.16 0.10 f; 0.05 f,

B(fy) for oalfy) 3.0 2.5 2.0 1.78 1.58
Log B{fo) for ojeeraifo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —n. 7

(GPS data not available

Trace length:  0h20'00". Analysis performed on the entire trace.
Sampling frequency. 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. HVSR at 0,31 £0 .02 Hz. (in the range 0,0 - 64,0 Hz).
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SINGLE COMPONENT SPECTRA
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EXPERIMENTAL VS. SYNTHETIC HV

Max. HVYSR at 0,31 £0,02 Hz. (in the range 0,0 - 84 8 Hz).

8 : - —
7 S T T A B S SR | Average HIV |
: A ‘ : o ) e Syn@heiquﬁ_l :
5 o
S =
4 : : [ CN
e <
2 N
1 o
0 . L
oA 10
fregquensy {Hz
Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0,30 0,30 130
3,30 3,00 167
10,30 7.00 180
16,30 6,00 167
22,30 6,00 170
28,30 6,00 180
49,30 21,00 280
69,30 20,00 250
inf. inf. 280

Vs30=177 mis
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max, HVSR at 0,31 £ 0,02 Hz. {in the range 0,0 - 64,0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

fa>10/L, 0,31 > 0,50 NO
n.(fp) > 200 375,0> 200 OK
calf) < 2 for 0.5f; < f < 2f, if T, > 0.5Hz Exceeded 0 out of 16 times OK
oalf) < 3 for 0.5f, < f < 2fy if f, < 0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists f"in [fo/4, fo] | Aundf) < A/ 2 0,188 Hz 0K
Exists f* In [f, 4f,] | Apn(fT) < A/ 2 NO
Ay > 2 1,51>2 NO
fpeaREAHN(f) * O'A(f)] = fgi 5% |0,03902| < 0.05 {31
o < g(fy) 0,01219 < 0,0625 oK
ca{fe) < 6(fp) 01474 <25 0O
Lo window length
Ny number of windows used in the analysis
Ne = Ly Ny fo number of significant cycles
f current frequency
fo H/V peak frequency
Gt standard deviation of H/V peak frequency
s(fo) threshold value for the stability condition or < &(fy)
Ag HN peak amplitude at frequency f;
Apn(h H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Ay(f ) < Ay/2
fr frequency between f, and 4f, for which Aun(f ¥} < Ag/2
oa(f) standard deviation of A,n(f), oalf) is the factor by which the mean Agn(f) curve should
be multiplied or divided
Ologhnvi ) standard deviation of log Aun(f) curve
8(fo) threshold value for the stability condition ca(f) < 0(fp)

Threshold values for orand oa{fg)

Freq.range [Hz) <0.2 02-05 0.5-1.0 1.0-2.0 >2.0
e(fy) [Hz] 0.25 fy 0.2f, 0.16 1 0.10 fy 0.06 1,

B(fy) for oalfo) 3.0 2.5 2.0 1.78 1.58
LOQ e(fo) for G|°Qm(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n, 8

Channel labels; NORTH SOUTH; EAST WEST: UP DOWN
GPS data not available

Trace length:  0h16'00". Analysis performed on the entire trace.
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV 2t 5653+ 1.05 Hz (in the ranga 0.0 - B4.0 Hz).
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EXPERIMENTAL VS. SYNTHETIC H/V

Max. HAY at 5653 + 1.05 Hz (in the range 0.0- B4.0 Hz).

rr— TPy i
Emthatic Y

UM 1 tfrequency fH) 10
Depth at the bottom of the layer Thickness [m] Vs [mis]
[m]
0.23 0.23 50
1.03 0.80 123
1.63 0.50 175
2.53 1.00 189
7.53 5.00 230
11.53 4.00 180
27.63 16.00 220
4553 18.00 370
57.53 12.00 400
99.53 42.00 440 L
tnf. inf. 630

Vs(0.0-30.0)=210m/s
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TROMINO® Grilla

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

Max. H/V at 56.53 £ 1.05 Hz. (in the range 0.0 - 64.0 Hz).

Criteria for a reliable HVSR curve

[All 3 should be fulfilled]

fo>10/L1L, 56.53 > 0.50 OK
n.(fy) > 200 54270.0 > 200 OK
calf) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 out of 1144 O
oalf) < 3 for 0.5, < f < 2f; if f; < 0.5Hz times
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists f in [fo/4, fo] | Aundf) < Apf 2 47.156 Hz OK
Exists f* in [fy, 4f] | Aqn(f ) < Ag/ 2 NO
Ay>2 3.66>2 )5
fooak[Annlf) £ a{f)] = fo 2 5% |0.00911] < 0.05 A1
o¢ < &{fa) 0.51472 < 2.82656 OK
axlf) < 8{fy) 0.0706 < 1.58 OK
L window length
Ny number of windows used in the analysis
Ne = Ly Nw o number of significant cycles
f cuirent frequency
fa H/V peak frequency
oy standard deviation of H/V peak frequency
&(fa) threshold value for the stability condition o < g{fp)
Ag HN peak amplitude at frequency fs
Acndd ) H/V curve amplitude at frequency f
£ frequency between fp/4 and f, for which Apn(f ) < Ag/2
£* frequency between f, and 4f, for which Apn(f ) < Ag/2
aalf) standard deviation of Aun(f), oa(f) is the factor by which the mean A,(f) curve should
be multiplied or divided
Srogv(f) standard deviation of log Aun(f) curve
B(fo) threshold value for the stability condition ca{f) < 8{f;)
Threshold values for grand ca(fy)
Freg.range {Hz] <0.2 0.2-05 0.5-1.0 1.0-2.0 >2.0
&(fo) [Hz] 0.25f, 0.2 fy 0151, 0.10 fq 0.05%
O(fo) for oalfo) 3.0 2.5 2.0 1.78 1.58
Log 6{fo) for cienn(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —n. 9

Channel labels; NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20'00", Analyzed 77% trace {(manual window selection)
Sampling frequency; 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Myx HY at 1.19: 005 Bz {in tha range 00 - 210 Hr)

AlH

HNV TIME HISTORY DIRECTIONAL H/V
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EXPERIMENTAL VS. SYNTHETIC HV

Max. HV a1 1.59 £0.05 Hz. (in the range 0.0 - 200 Hz)

Arerage H
Syrihetic HY

A/H

00,1

Depth at the hottom of the layer

[m]
15.50
27.50
35.50
50.50
60.50

inf.

160

#aquancy Hg

Thickness [m]

15.60
12.00
8.00
15.00
10.00
inf.

Vs(0.0-30.0)=167m/s

Vs frfs)

Vs [m/s]

{w] yydep parewnis3y

135
220
255
260
280
340
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[According o the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the foliowing tables.]

Max. H/V at 1.19 = 0.05 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

fo>10/L, 1.19>0.50 G

ne(fo) > 200 1092.5 > 200 OK
oalf) < 2 for 0.5f, < f < 2y if f; > 0.5Hz Exceeded 0 out of 58 times OR
aa(f) < 3 for 0.5f, < f < 2f, if f; < 0.5Hz

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

Exists f"in [f4, fo] | Apn(f) < Ag /2 0.594 Hz OK
Exists ' in [fy, 4fg] | Aun(f’) < Aol 2 2.344 Hz I
Ay > 2 1.756>2 NO
focax[An(f) * calf)] = ot 5% 0.01946] < 0.05 O
o1 < &(fo) 0.02311 < 0.118756 O
oalfo) < 6{fs) 0.0856 < 1.78 O
Ly window length
Ny number of windows used in the analysis
N = LyNy T number of significant cycles
f current freguency
fa H/V peak frequency
a standard deviation of H/V peak frequency
&(fo) threshoid value for the stability condition o; < &(fy)
Ag H/N peak amplitude at frequency fy
A H/V curve amplitude at frequency f
f~ frequency between fo/4 and f; for which Apn(f ) < Agf2
f frequency between f, and 4f, for which Aun(f ) < Ay/2
aalf) standard deviation of Aun(f), aa(f) is the factor by which the mean Agy(f} curve should
be multiplied or divided
Giogrn(f) standard deviation of log Apn(f} clurve
8(fo) threshold value for the stability condition ca(f) < 8(fo)

Threshold values for orand oa{fa)

Freq.range [Hz] <02 02-05 0.5-1.0 1.0-2.0 >2.0
&(fo) [Hz] 0.25 1, 021 0.15 1, 0.10 1, 0.051f;
Log 8(fy) for oegun{fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —-n. 10

Channel labels: NORTH SQUTH; EAST WEST; UFP DOWN
GPS data not available

Trace length:  0h20'00". Analysis performed on the entire trace.
Sampling frequency: 128 Hz

Window size; 20s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max, KV 51 1. 02 0.03 He {nthe rings 0.0 - 200 Hz)

. . o [ Azraga WY |

-
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EXPERIMENTAL VS. SYNTHETIC HV
Mar HV at 1.0 £0.03 Hz. (n1he rangs 0.0 - 20.0 Hz).
8 - - ; - — -
6 o .
5
3
2
GU.I 1 tfrequsncy [H — 10 .
Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
13.00 13.00 130
34.00 21.00 195
65.00 31.00 270
83.00 18.00 320
inf. inf. 385
Vs(0.0-30.0)=160m/s
00 200 300 400
10
20
Pl
o
a0k 3
sl 5
3
s
g0k
€0

Vs {m/s]
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tahles ]

Max. H/V at 1.0 £ 0.03 Hz. {in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilied]

fo>10/L, 1.00 > 0.50 Ok

ne(fo) > 200 1200.0 > 200 OK

oalf) < 2 for 0.5f; < f < 2f, If f, > 0.5Hz Exceeded 0 out of 48 times OR
oa(f) < 3 for 0.5f, < f < 2f; if f, <0.5Hz

Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilted]
Exists f in [fo/4, T | Apn{f ) < Ao/ 2 NO

Exists £ in [fy, 4fs] | Aun(f ) < Ao/ 2 1.656 Hz 3K

Ay > 2 2.17>2 OK

foea[Annl) £ oal(] =fo = 5% 10.01618] < 0.05 OK

o¢ < &{fy) 0.01618 < 0.1 O

oaffs) < 6(fp) 0.1968 < 1,78 0K

L window length
Ny number of windows used in the analysis
Ne = LNy fo number of significant cycles
f current freguency
fa H/V peak frequency
o standard deviation of H/V peak frequency
s(fa) threshold value for the stability condition o < &{fp)
Ag H/V peak amplitude at frequency f,
Apn() H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apa(f ) < Alf2
f* frequency between f, and 4, for which Au(f ) < Ay/2
oalf) standard deviation of Ay(f), oa(f) is the factor by which the mean Aun(f) curve should
be multiplied or divided
Gogrn{T) standard deviation of log Aun(f) curve
B(fo) threshold value for the stability condition oa(f) < 0(fg)

Threshold values for orand oa(fo)

Freq.range [Hz] <0.2 02-05 0.5-1.0 1.0-2.0 >2.0
e(fo) [Hz] 0.25 f, 021, 0.15 1%, 0.10f 0.05 f
8(fo) for oalfo) 3.0 2.5 2.0 178 1.58
Log 6(fo) for oieemnlfo) 0.48 0.40 0.30 0.25 0.20




RAVENNA - n. 11

Channe! labels: NORTH SOUTH; EAST WEST: UP DOWN
GPS data not available

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

Window size: 203

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

TROMINO® Griila
www.tromino.it

Max. H/V at 1.0 £0.02 Hz. {in the range 0.0 - 20.0 Hz).
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SINGLE COMPONENT SPECTRA
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EXPERIMENTAL VS. SYNTHETIC HV

Max. HAV at 1.0 £0.02 Hz. (in the range 0.0 - 20.0 Hz).

4 . . . : v
= — A
. ; —— Synthetic HV |
3 ;‘ ; 1 L : B ‘
L i o
2 £ “l
=
1
I 10
01 fraguency Hg
Depth at the bottom of the layer Thickness [m} Vs [mis]
[m]
0.30 0.30 80
1.50 1.20 200
6.50 5.00 120
15.50 9.00 180
23.50 8.00 200
33.50 10.00 230
53.50 20.00 290
73.50 20.00 330
inf. inf, 390

Vs(0.0-30.0)=177mis
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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 1.0 £ 0.02 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
TAll 3 should be fulfilled)

fa>10/L,, 1.00 > 0.50 0K

nlfg) > 200 1140.0 > 200 O
oalf) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 out of 48 times 9124
oalf) < 3 for 0.5f; < f < 2f, if f, < 0.5Hz

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

Exists f in [fo/4, fo] | Auv(f ) <As/2 NO
Exists ' in [fo, 4F] [ Aunlf’) < Agf 2 2.406 Hz OK
Ap> 2 1.94>2 NO
foeakAnn{f) £ oa(f)] = fot 5% [0.01057] < 0.05 6134
o1 < £(fo) 0.01057 < 0.1 OK
aalfo) < 6{fo) 0.1074 < 1.78 O
L, window length
Ny number of windows used in the analysis
Ne= Lynyfo number of significant cycles
f current frequency
fa H/V peak frequency
o¢ standard deviation of H/V peak frequency
e(fo) threshold value for the stability condition o < &(fo)
Ay H/V peak ampiitude at frequency fo
Appn() H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Ap(f ) < Ad/2
i frequency between f, and 4f, for which Apa{f ) < Ag/2
oal{d) standard deviation of Aun(f), oa(f) is the factor by which the mean Aun(f) curve should
be multiplied or divided
Ologrnv(f) standard deviation of log Aun(f) curve
8(f) threshold value for the stability condition o{f} < 8(f)
Threshold values for yand ga{fs)
Freq.range [Hz] <02 0.2-05 056-10 1.0-2.0 > 2.0
(o) [HZ] 0.25 1, 0.2 1, 0.15 1 0.10 1, 0.05f1,
0(fy) for calfo) 3.0 2.5 2.0 1.78 1.58
Log 6(fy) for ogann(fo) 0.48 0.40 0.30 0.25 0,20
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RAVENNA —n. 12

Start recording: 23/09/10 16:06:14 End recording: 23/09/10 16:26:15
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  Oh20°00". Analyzed 73% trace (manual window selection)
Sampling frequency: 128 Hz

Window size: 208

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HAY 52 0.84 x 0.8 He. {in the range 00 - 20.0 Hz).
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SINGLE COMPONENT SPECTRA
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EXPERIMENTAL VS. SYNTHETIC H/V

Max HA 3t 0.84 £063 Hz. (In the range 0.0+ 20.0 Hz).

e Kyataga HY
— Sitthel HY

AlH

00'1 ! Fraqueney iHz) 1
Depth at the bottom of the layer Thickness [m] Vs [m/s]

[m]

0.30 0.30 70
2.30 2.00 130
5.30 3.00 190

10.30 5.00 240

28.30 18.00 185

93.30 65.00 340
inf. inf. 520

Vs(0.0-30.0)=189m/s
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[According fo the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 0.84 £ 0.88 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
{All 3 should be fulfilled)

fa>10/L, 0.84 > 0.50 OK

n(fa) > 200 742.5 > 200 O
oalf) < 2 for 0.5f, < f < 2f, if f; > 0.5Hz Exceeded 0 out of 42 times 9114
oa(f) < 3 for 0.5f; < f < 2fy if f;, <0.5Hz

Criteria for a clear HVSR peak
[At least & out of & should be fulfilled]

Exists f'in [fo/4, fo] | Aun{f) <A/ 2 NO
Exists f* in [fy, 4%] | Aun(f’) < Ap/ 2 1.5 Hz GK
Ap> 2 1.82>2 NO
focax[Aun(l) = oalf)] = fo 2 5% 10.60947| < 0.05 NO
ot < &(fy) 0.42987 < 0.12656 NO
oaffo) < 6(f,) 0.1784 < 2.0 O
Lo window length
Ny number of windows used in the analysis
ne = Ly nyfy number of significant cycles
f current frequency
fa HN peak frequency
oy standard deviation of H/V peak frequency
&{fo) threshold value for the stability condition of < &{f;)
Ao H/V peak amplitude at frequency f,
Aun() H/V curve amplitude at frequency f
f- frequency between fo/d4 and f, for which Aga(f ) < Ag/2
i frequency between f, and 4f, for which Au({f ) < Ag/2
ou(f) standard deviation of Aun(f), oa(f) is the factor by which the mean A, (f) curve should
be multiplied or divided
Sogrin(F) standard deviation of log Aga(f) curve
8(fo) threshold value for the stability condition ca(f) < 6(f;)

Threshold values for orand ocal(fo)

Freq.range [Hz] <0.2 02-05 05-1.0 1.0-2.0 >2.0
e(fo) [Hz] 0.25 1, 0.2 0.15 1 0.10 fy 0.05 f,
B(fo) for oalf) 3.0 2.5 2.0 1.78 1.58
Log 8(fo) for opannifo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —n. 13

Channel labels: NORTH SOUTH: EAST WEST; UP DOWN
GPS data not available

Trace length:  0h16'00". Analyzed 77% trace (manual window selection}
Sampling frequency: 128 Hz

Window size; 20 s

Smoothing window; Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HAY a1 2983 276 Hz (in the rangs 0.0 - 640 Hz)
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EXPERIMENTAL VS. SYNTHETIC HV

Max. KAV 5t 2989 £ 276 Hz (n the range 0.0+ B46 Hz)

e ArBrags M
Smhede WY |

] o -
0.1 1 fequency bl 10

Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0.47 0.47 60
0.77 0.30 120
1.57 0.80 145
2.07 0.50 150
4.07 2.00 190
8.07 4.00 210
10,07 2.00 220
17.07 7.00 180
32.07 15.00 250
102.07 70.00 360
inf, inf. 570

Vs{0.0-30.0)=202m/s

AlH
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TROMINO® Grilla

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

interpreting the following tables.]

Max, H/V at 29.69 * 2,76 Hz. (in the range 0.0 - 64,0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled)]

f,>101L, 29.69 > 0.50 OK
ny(fo) > 200 21968.8 > 200 OK
oa(f) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 out of 1426 O
oa(f) < 3 for 0.5, < f < 2, if f; < 0.5Hz times
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists f'in [fo/4, fo] | Aun(f) < Apl 2 15.375 Hz O
Exists £~ in_[fy, 4f] | Apn(f’) < Apf 2 45.594 Hz 0
Ag>2 4.01>2 (8134
fooaxlAry(f) £ oa(f)] = fo 2 5% [0.04516] < 0.05 O
o < g{fy) 1.34074 < 1.48438 Ok
oalfo) < 8(fo) 0.2003 < 1.58 OK
Ly window length
N number of windows used in the analysis
Ne = Ly N o number of significant cycles
f current frequency
fo H/V peak frequency
Ot standard deviation of H/V peak frequency
£(fg) threshold value for the stability condition o; < s(f,)
Ag H/V peak amplitude at frequency fy
Ann(f} HAV curve amplitude at frequency {
f- frequency between fy/4 and f for which Ap(f 7} < Ag/2
it frequency between f, and 4f, for which Aun(f ) < Ag/2
oalf) standard deviation of Aya(f), oalf} is the factor by which the mean A.x(f) curve should
be multiplied or divided
Siogrv(f) standard deviation of log Aun(f) curve
6(fo) threshold value for the stability condition oa(f} < 8(fo)
Threshold values for orand oa{fp)
Freq.range [Hz] <0.2 0.2-05 0.5-1.0 1.0-2.0 =20
g(fo) [Hz} 0.25f, 021 0.15 1 0.10 f, 0.05 f,
6(fa) for calfo) 3.0 2.5 2.0 1.78 1.58
Log B(fo) for 0|QQHN(f0) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 14

Start recording: 19/02/10 18:14:42 End recording; 19/02/10 18:34:43
Channel labels: NORTH SOUTH, EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20°00". Analysis performed on the entire trace.
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoocthing: 5%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. BV al 13721208 Hz (nthe ranga 0.0 15.0 Hz).

AlH
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¢ ! frequenty [HA 0
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EXPERIMENTAL VS, SYNTHETIC H/V

Max HAV 2t 13724208 Hz {rihe ranga 00 - 150 Hz).

kreraga HY
Synthetic HY

oIJ Al

Depth at the bottom of the layer

[m]
0.70
7.70

35.70
54,70
150,70
inf.

fraguancy Hz

Thickness [m]

0.70
7.00
28.00
18.00
96.00
inf.

Vs(0.0-30.0)=201m/s

100 20 300

350}

T T

Vs [mfs]

Vs [m/s]

fw] yidep pareLunsa

70
150
240
233
280
420
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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 13.72 £ 2.08 Hz. {in the range 0.0 - 15.0 Hz).

Criteria for a reliable HVSR curve
[Al 3 should be fulfilled]

fo>10/L, 13.72 > 0.60 O

n(fy) > 200 16462.5 > 200 OF
ox(f) < 2 for 0.5F; < f < 2f; if fy> 0.5Hz Exceeded 0 out of 660 times OK
oulf) <3 for 0.5f, < f < 2, if f, <0.5Hz

Criteria for a clear HVSR peak
[At teast 5 out of 6 should be fulfilled]

Exists f™in [fo/4, fo] | Apnif ) < Ag/ 2 NO
Exists f* in [fy, 4f] | Aun(f ) < Ag/ 2 NO
Ag>2 1.30>2 NO
fooaklAuv(f) £ ca(f)] = fo* 5% [0.07505] < 0.05 NO
oy < g(fg) 1.02854 < 0.68594 NO
oaffe) < B{fs) 0.0598 < 1.58 (K
L window length
My number of windows used in the analysis
ne = Lynyfo number of significant cycles
f current freguency
fo H/V peak frequency
oy standard deviation of H/V peak frequency
&{fo) threshold value for the stability condition o; < s(fo)
Ag H/V peak amplitude at frequency f;
Apn(f) H/V curve amplitude at frequency f
f~ frequency between /4 and f; for which Agn(f ) < Agf2
f* frequency between fy and 41, for which Ay (f *) < Ag/2
oalf) standard deviation of Aun(f), ca(f) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Srogr(f) standard deviation of log Ayn(f) curve
B{fo) threshold value for the stability condition sa(f) < 6(f;)
Threshold values for gyand oalfe)
Freg.range [Hz] <0.2 0.2-0.5 0.6-1.0 1.0-2.0 >2.0
&(fo) {Hz] 0.25 fy 0.2 fg 0.15f; 0.10 fg 0.05 1,
8(fy) for oalfo) 3.0 2.5 2.0 1.78 1.568
Log 6(fq) for ojeann{fa) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 15

Start recording: 22/06/10 16:53;55 End recording: 22/06/10 17.13:56
Channel Iabels: NORTH SOUTH; EAST WEST: UP DOWN
GPS data not available

Trace length:  0h20'00", Analysis performed on the entire trace.
Sampling frequency. 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max BV ot 091 £004 Hr (ntharange 00 150 Hz)

' :

AlH

fraquency Hy

HN TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA
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EXPERIMENTAL VS, SYNTHETIC HV

Max. HAV 5t 0.91 £ 084 He (Inthe renge 0.0- 15.0 Hz).

7 . mmmmnn Ryarags HY
. . Swihelic HAY

AlH

fiequency He

Depth at the bottom of the layer Thickness [m] Vs [mis]

[m]

0.30 0.30 75
3.00 2.70 160

13.00 10.00 220

31.00 18.00 200

76.00 45.00 280
inf. inf. 490

Vs(0.0-30.0)=198m/s

1o 200 300 400 500
T T T T T
10k
20k
30k
m
g
3
[
40 2_
£
)
B
o
3
.
L0}
ok
80k
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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 0.91 & 0.04 Hz. {in the range 0.0 - 15.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfiled]

fo>10/L,, 0.91>0.50 0K

ne(fy) > 200 1087.5 > 200 €1
oalf) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 out of 44 times O
oaff) < 3 for 0.5f, < f < 2f, if f; <0.5Hz

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

Exists f in [fo/d, fo] | Aun{f )< Ag /2 0.25 Hz (K
Exists f* in [fy, 4fo] | Apn(fT) < Ap/ 2 1.281 Hz OK
Ag>2 215> 2 OK
Foeax[Ann(f) £ calfl] = fox 5% 10.02048] < 0.05 O
oy < g(fy) 0.01856 < 0.13594 OK
oalfy) < 8{fq) 0.148<2.0 OK
L, window length
n number of windows used in the analysis
Ng = Ly Ny fo number of significant cycles
f current frequency
fo H/V peak frequency
of standard deviation of H/V peak frequency
e(fo) threshold value for the stability condition oy < &{fp)
Ay H/V peak amplitude at frequency fy
Apn(D) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Ag(f ) < Ay/2
f* frequency between fy and 4f; for which Aun(f ) < Ay/2
cal(f) standard deviation of Ayn(f}, calf) Is the factor by which the mean Agn(f) curve should
be multiplied or divided
Giogr(T) standard deviation of log Aun(f) curve
B(fo) threshold value for the stability condition oa(f) < 8(f)

Threshold values for orand oulfo)

Freg.range [Hz) <0.2 0.2-05 0.5-10 1.0-2.0 > 2.0
s(fo) [Hz) 0.251% 0.2 1 0.15f, 0.10 fg 0.051,
B{fo} for oa(fo) 3.0 2.5 2.0 1.78 1.58
Log 8{fy) for oianndfa) 0.48 0.40 0.30 0.25 0.20
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RAVENNA -n. 16

Start recording: 18/10/10 16:21:55 End recording:  19/10/10 16:41:55
Channellabels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20'00". Analysis performed on the entire frace.
Sampling frequency: 128 Hz

Window size: 20s

Smeothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HY st 0.2 2001 Hy (nthe rangs 0.0 - 200 Hz).

H : [———— Akenpe H¥ ]

-
AlH
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01
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EXPERIMENTAL V8. SYNTHETIC H/V

Max. HV a1 0.22 £0.01 Hz. {inthe range 00 - 20.0 Hz)

. : . smemnees Aver3ge HY
7 : L . . . . . . amthets Hv |

ALH

09'1 . . ! | frequency Hf . l 1.0
Depth at the bottom of the layer Thickness [m] Vs [m/s]

[m]

0.40 0.40 60
2.40 2.00 120
8.40 6.00 160

27.40 19.00 240

70.40 43.00 340
inf. inf. 410

Vs(0.0-30.0)=203m/s

100 200 300 400
T i T T T
A0}
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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 0.22 £ 0.01 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

fo>10/L, 0.22 > 0.50 NO

n.{fp) > 200 262.5 > 200 OK

oalf) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 out of 12 times OK

oa(f) < 3 for 0.5, < f < 2, if f, < 0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfiifed)

Exists f"in [fo/4, fo] | Aunlf) < Agl 2 0.094 Hz 0K

Exists f¥in [fy, 4fo] | Aun(fT) < Ay J 2 0.531 Hz 0K
Ap>2 1.86 > 2 NO

focarlAun(f) £ ca(f)] = fo £ 5% 10.02662} < 0.05 0K

o < &(fy) 0.00582 < (0.04375 OK

oa(fy) < 0(fo) 0.1155 <25 Ok

Ly window length
Ny number of windows used in the analysis
Ne = Ly Ny Ty number of significant cycles
f current frequency
fo H/V peak frequency
o standard deviation of H/V peak frequency
e(fo) threshold value for the stability condition o < &{fo)
Ay H/V peak amplitude at frequency f,
A HN curve amplitude at frequency f
f~ frequency between fo/4 and f, for which Aup(f ')} < Ay/2
f* frequency between fy and 4f, for which Apn(f ) < Ay/2
oalf) standard deviation of Aun(f), sa(f) is the factor by which the mean Apy(f) curve should
be muttiplied or divided
Siogrv(f) standard deviation of log Aun(f) curve
B(fe) threshold value for the stability condition ca(f) < 6(fy)
Threshold values for oyand ca(fy)
Freq.range [Hz] <0.2 02-05 0.5-1.0 1.0-20 > 2.0
B(fo) for oalf) 3.0 2.5 2.0 1.78 1.58
Log 6(fo) for oiequn(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —n. 17

Channel labels; NORTH SOUTH; EAST WEST: UP DOWN
GPS data not available

Trace length;  0h20'00". Analyzed 85% trace (manual window selection)
Sampling frequency. 128 Hz

Window size: 20s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max HA 51025 £0.02 Hz {n the ranga 9.0 - 20.0 Hz).
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SINGLE COMPONENT SPECTRA
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EXPERIMENTAL VS. SYNTHETIC HV

Max HAV #1025 002 Hz (inthe range 0.0 - 20.0 Hz)

) . . ——ere Kyolaga HY
7 : a o : ’ E — Synthel; HY

AiH

1 m_;%\_{ :
DM . . . — ! frequency H ' 10
Depth at the bottom of the layer Thickness [m] Vs [mis]
fm]
0.25 0.25 70
10.25 10.00 163
24,25 14.00 150
69.25 45.00 220
inf. inf. 250

Vs(0.0-30.0)=163ms




www. tromino. it

TROMINO® Grillia

100

200

308

A0k

20

40k

B0+

70k

[w] yidep perewnsy

Ys [mfs]




TROMINO® Grilla
www.troming.if

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

Max. H/V at 0.25 + 0.02 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

fo>10/1L,, 0.25 > 0.50 NO
ng(fy) > 200 255.0 > 200 O

oalf) < 2 for 0.5, < f < 2f, if f; > 0.5Hz Exceeded 0 outof 13 times Ok

oa{f) < 3 for 0.5, < f < 2fy if fy < 0.5Hz

Criteria for a clear HVSR peak
[At least 5 out of B should be fulfilled]

Exists f in [fo/d, fo] | Aun(f ) < Apl2 0.094 Hz OK
Exists ' in [f, 4f,] | Aun{f ) < Ap/ 2 0.469 Hz Ok
Ag> 2 0.92>2 NO
foealAnn(f) % oafD] =fo £ 5% 10.03279} < 0.05 O
o1 < &(fg) 0.0082 < 0.05 O
aalfo) < 6{fo) 0.0854 < 2.5 0K
Ly window length
My number of windows used in the analysis
Ne = Ly Ny fo number of significant cycles
f current frequency
fo H/V peak frequency
Gt standard deviation of H/V peak frequency
s(fo) threshold value for the stability condition o < g(fp)
Ay H/V peak amplitude at frequency f;
Ann(H H/V curve amplitude at frequency f
f~ frequency between fy/4 and f, for which Ayadf 7} < Adf2
f* frequency between fy and 4f; for which Apn(f ) < Agl2
ap(f) standard deviation of Aun(f), ca(f) is the factor by which the mean Aun(f) curve should
be multiplied or divided
Siogrnv(f) standard deviation of log Apn{f) curve
B(fo) threshold value for the stability condition oa(f) < 8{fo)

Threshold values for orand oalfo)

Freq.range [Hz} <0.2 0.2~05 05-10 1.0-20 >2.0
&(fo) [HZ] 0.25 1, 021, 0.15 1, 0.10 1, 0.05 1y
B(fq) for oalfe) 3.0 2.5 2.0 1.78 1.58
Log 8(f,) for owgnn(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 18

Channel labels: NORTH SOUTH; EAST WEST, UP DOWN
GPS data not available

Trace length:  0h20'00". Analyzed 92% trace (manual window selection})
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 5%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

héax. HA 2t 075 £0.03 Hz (n the 1anga 0.0 - 20.0 Hz)
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Societa di TROMINO® Grilla

EXPERIMENTAL VS. SYNTHETIC H/V

Mzr. HAY 51 0.75 £ 003 Hz (n the range 0.0+ 210 Hz)

8 : . !

3 ‘ - . _

! M ; : ; :

‘ M e ,M

001 L fequency [H3 10 .

Depth at the bottom of the layer Thickness [m] Vs {mfs]
[m]
0.30 0.30 80
3.30 3.00 155
19.30 16.00 180
31.30 12.00 270
inf. inf. 305

Vs(0.0-30.0)=198m/s

AFH
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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 0.75 £ 0.03 Hz. {in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 shouid be fulfilled]

fo>10/L, 0.75 > 0.50 OK

ne(fy) > 200 825.0 > 200 OK
onlf) < 2 for 0.5f, < f < 2, if f, > 0.5Hz Exceeded 0 outof 37 times oK
oalf) < 3 for 0.5f; < f < 2fy if f, <0.5Hz

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

Exists f'in [fof4, fol | Annff ) < Ap/ 2 NO
Exists f'in [f, 4f] [ Auy(fT) < Aol 2 1.406 Hz 0K
Ag> 2 1.93>2 NO
Fooak[Annv(f) * oalf)] = fo % 5% |0.02299] < 0.05 OK
o < 5{fy) 0.01724 < 0.1125 OK
oalfa) < 6(fo) 0.1696 <2.0 OK
L, window length
Ny number of windows used in the analysis
ne = Ly Ny fo number of significant cycles
f current frequency
fo H/\V peak frequency
ot standard deviation of HV peak frequency
g(fy) threshold value for the stability condition o; < &{fy)
Ay H/V peak amplitude at frequency fy
A HA/ curve amplitude at frequency f
f- frequency between fo/4 and f; for which Ay ) < Ag/2
fr frequency between f; and 4f, for which Aun(f ) < Ay/2
oalf) standard deviation of Auny(f), oa(f) is the factor by which the mean Au(f) curve should
be muitiplied or divided
Ologhrv(f) standard deviation of log Aun(f) curve
0(fo) threshold value for the stability condition ca(f) < 6(fy)
Threshold values for o;and oa(fo)
Freq.range [Hz] <0.2 0.2-0.5 05-1.0 1.0-20 >2.0
&(fo) [Hz] 0,251, 0.2 f 0.15 1, 0.10 fy 0.05fy
6(fo) for oalfo) 3.0 2.5 2.0 1.78 1.58
Log 0(fy) for oiegrndfa) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 18

Channel labels: NORTH SOUTH: EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20'00". Analyzed 92% trace (manual window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 5%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

tax. HY st .76 £0.03 Hz. {in the range 0.0 - 2.0 Hz)

s
ATH

0 - : :
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01 1 frequency [Ha ¢
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SINGLE COMPONENT SPECTRA
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EXPERIMENTAL VS. SYNTHETIC HV

tax MV 3t 0.75 £ 0.03 Hz. (in the ran32 00 - 200 Hz)

. : : : : : ;: Arerage HY
: o S o . . SEREEE IR SRS E i o HY |

AMH

e

Requency fHa

Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0.30 0.30 80
3.30 3.00 155
19.30 16.00 180
31.30 12.00 270
inf. inf. 305

Vs(0.0-30.0)=108m/s
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TROMINO® Grilla

[According to the Sesame, 2008 guidelines. Please read carefully the Grilla manual hefore

interpreting the following tables.]

Max. H/V at 0.75 £ 0.03 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve

[All 3 should be fulfilled]

f.>10/L,, 0.75 > 0.50 OK
n(fp) > 200 825.0 > 200 OK
oalf) < 2 for 0.5f; < f < 2f, if f, > 0.5Hz Exceeded 0 outof 37 times OK
calf) < 3 for 0.5f; < f < 2fy if f, < 0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfiled]
Exists f in [fo/d, fo] | Anv(f) < Ag/ 2 NO
Exists f° in [fy, 4f] [ Aunlf’) < Agf 2 1.406 Hz OK
Ag>2 1.03>2 NO
fooarlPruy(f) £ Oalf)] = fo % 5% [0.02299] < 0.05 OK
or < &{fo) 0.01724 <0.1125 OK
oalf) < 0(f) 0.1696 < 2.0 OK
Ly window length
Ny number of windows used in the analysis
Ne = Ly N fo number of significant cycles
f current frequency
fo H/N peak frequency
oy standard deviation of H/V peak frequency
s(fo) threshold vaiue for the stability condition o < &{fy)
Ay HA peak amplitude at frequency f;
Apn(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and fo for which Apw(f ) < Ag/2
i frequency between fo and 4f; for which Agn(f ") < Agl2
aa() standard deviation of Aun(f), ca(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Srogrindf) standard deviation of log Aun(f) curve
8(f,) threshold value for the stability condition oa(f) < 0(fc)
Threshold values for orand ca(fo)
Freq.range [Hz] <0.2 0.2-05 05-1.0 1.0-20 »2.0
g{fo) [Hz] 0.25 1, 0.2 1 0.15% 0.10 fy 0.05f
B(f,) for oalfo) 3.0 2.5 2.0 1.78 1.58
Log 0(fg) for aieann(fe) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 19

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  Ch16'00". Analysis performed on the entire trace.
Sampling frequency: 128 Hz

Window size: 20s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max HW 513176 £284 Hz (inthe ranga D0 -B40 H2).

~
AFH

frequenty fHz

HNV TIME HISTORY DIRECTIONAL H/V

th




eologia
Territoriale
www.geobb.com

Societa di TROMINO® Grilla

SINGLE COMPONENT SPECTRA
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EXPERIMENTAL VS. SYNTHETIC HV

Maw. HAY 2t 31.78 £ 254 Hz. (nihe renge 00 -B4.0 Hz)

" . : A : Arzrage HY
1 o . ; T . Do . [T erhate Wi

AJH

nm 1 frequency He 1
Depth at the bottom of the layer Thickness [m] Vs [m/s]

[m]

0.50 0.50 60
2.50 2.00 140
8.50 6.00 180

26.50 18.00 230
inf. inf. 330

Vs(0.0-30.0}=207m/s
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[According to the Sesame, 2006 guidelines. Please read carefully the Grilla manual before
interpreting the folowing tables.]

Max. H/V at 31.78 £ 2.64 Hz. (in the range 0.0 - 64.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

fo>10/ L, 31.78 > 0.50 OK

ne{fs) > 200 30510.0 > 200 OK
oalf) < 2 for 0.5F, < f < 2, if f, > 0.5Hz Exceeded 0 outof 1526 OK
oa(f) < 3 for 0.5f, < f < 2f, if f < 0.5Hz times

Criteria for a clear HVSR peak
[At least 5 out of B should be fulfilled]

Exists f in [fo/d, To] | Apn{f) < Ag/ 2 18.375 Hz OK
Exists f in [fy, 4] | Apn(f ) < A/ 2 41,188 Hz OK
Ay>2 2.48>2 OK
foaaxfAnn(f) * oalf)] =fo £ 5% [0.04092| < 0.05 OK
oy < &(fp) 1.30049 < 1.58906 OK
aalfa) < 6{fo) 0.122 < 1.58 OK
L window length
Nw number of windows used in the analysis
Ne = Ly Ny fo number of significant cycles
f current frequency
fo H/V peak frequency
o standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o; < &(fo)
Ag H/V peak amplitude at frequency f,
Aun(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Aun{f ) < A2
f* frequency between f, and 4f, for which Aun(f*) < Ag/2
aalf) standard deviation of Aun(f), oaf} is the factor by which the mean AynAf) curve should
be mukliplied or divided
Giogriv(f) standard deviation of log Apn(f) curve
0(fo) threshold value for the stability condition oa(f) < 6(f;)
Threshold values for orand oalfo)
Freq.range [Hz} <0.2 02-05 0.5-10 1.0-2.0 =20
s(fp) [Hz] 0.25f, 0.2 f, 0.15 fo 0.10 1, 0.05f
B(fy) for oalfn) 3.0 2.5 2.0 1.78 1.58
Lag 8(fo) for ojear(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —n, 20

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h16'00". Analyzed 75% trace (manual window selection)
Sampling frequency. 128 Hz

Window size: 20s

Smocthing window; Triangular window

Smoothing: 5%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max HA/ st 2251 183 Hz (inthe range 0.0 - E4.0 Hz)

. ’ . : . [m———""Fzrage HV |
? . . L . . . . . Lidl £

-
AIH

T
01 1 10
frequency HY

HA TIME HISTORY DIRECTIONAL HV

10!

0 2 4 B 8 10 12 14 1@
min
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EXPERIMENTAL VS. SYNTHETIC HV

tax HAV 3t 2256183 He (intheranga0.0 -840 Hz).

| Averaze HY

Tiheds By

AfH

GD" ! frequency g
Depth at the bottom of the layer Thickness [m] Vs [m/s]

[m]

0.45 0.45 75
0.95 0.50 125
3.95 3.00 145

11.95 8.00 130

21.95 10.00 255

36.95 15.00 260
inf. inf, 310

Vs(2.0-32.0)=196m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 2.25 * 1.83 Hz. (in the range 0.0 - 64.0 Hz).

Criteria for a reliable HVSR curve
[AH 3 should be fulfilled]

fo>10/L, 2.25>0.50 oK

n(fp) > 200 1620.0 > 200 OK
oalf) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 out of 109 timaes OK
oalf) < 3 for 0.51, < f < 2f, if f, <0.5Hz

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

Exists f in [fo/d, fo] | Aun(f) < Ag/ 2 1.156 Hz OK
Exists ' in [f, 4fo] | Auplf ) < Aol 2 3.406 Hz OK
Ag>2 206>2 OK
foeax[Ann(f) £ oalf)] = fox 5% [0.39422] < 0.05 NO
o; < &{fy) 0.887 < 0.1125 NO
oalfo) < 6{f) 0.2135 < 1.58 oK
Ly window length
Ny number of windows used in the analysis
Ne = Ly Nw o number of significant cycles
f current frequency
fy H/V peak frequency
o standard deviation of H/V peak frequency
&(fa) threshold value for the stability condition o; < £(fp)
Ag H/NV peak amplitude at frequency fg
Anndh H/V curve amplitude at frequency f
f- frequency hetween fo/4 and f, for which Ayn(f ) < Ad/2
f* frequency between f, and 4f, for which Agn(f ) < Ay/2
oalf) standard deviation of Aun(f), ca(f) is the factor by which the mean Ayn(f) curve should
he multiplied or divided
Grogrnv(F) standard deviation of log Ajn(f) curve
0(fo) threshold value for the stability condition aa(f) < 8{(f)

Threshold values for grand oa(fg)

Freg.range [Hz] <0.2 0.2-05 0.5-1.0 1.0~-2.0 >2.0
elfo) [Hz] 0.25 f, 021, 0.15 1, 0.10 fg 0.05 1§,

0(fo) for aalfa) 3.0 2.5 2.0 1.78 1.58
Log 0(fq) for oiequn{fo) 0.48 .40 0.30 0.25 0.20
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RAVENNA - n. 21

Channel labsls: NORTH SOUTH: EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20'00™ Analyzed 83% trace {manual window selection)
Sampling frequency: 128 Hz

Window size: 20s

Smoothing window: Triangular window

Smoothing: 10% .

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Hax HAY 2t 452 £ 0 82 Hz. {in tha rang2 00 - 200 Ha).

: , o S = gy ],

ALH

2 N . 3
A 1 i
0 fregquanty Hel 0

H/NV TIME HISTORY DIRECTIONAL H/V

g
1 8
10 10!
/ 4
B
* 1]
2
3
2 1
101 :

10!

.

0z 4 B 8 10 12 14 16 18 20 . 0° 450 an* 135°
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EXPERIMENTAL VS. SYNTHETIC H/V
Max. H¥ at 4583002 Hz (inthe ranga 0.0- 0.0 Hz).
8

AJH

UD" L frequersy [H2
Depth at the bottom of the layer Thickness [m] Vs [m/s]

[m]

0.22 0.22 52
8.62 8.40 130
12.62 4.00 390

32.62 20.00 210

147.62 115.00 290
inf, inf. 460

Vs(0.0-30.0)=185m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 4.59 * 0.82 Hz. {in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

fu>10/L, 4.59 > 0.50 OK

ne(fo) > 200 4593.8 > 200 OK
oalf) < 2 for 0.5f, < f < 2f, if f,> 0.5Hz Exceeded 0 out of 222 times oK
oa(f) < 3 for 0.5f, <f < 2f; if f; < 0.5Hz

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

Exists f in [fo/4, o] | Aundf )} < Agf 2 2,563 Hz OK
Exists f* in [fo, 4fs] | Aun(f7) < Apl 2 5.969 Hz oK
Ay>2 125>2 NO
foeax[Ann(f) £ Galf)] = fo 2 5% [0.08754| < 0.05 NG
ot < glfy) 0.40213 < 0.22069 NO
calfe) < 6{f;) 0.0389 < 1.58 OK
Ly, window length
N number of windows used in the analysis
Ne=Lynyfo number of significant cycles
f current frequency
fo H/V peak frequency
o standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition of < &(fo)
Ag HN peak amplitude at frequency fo
Aun(f) H/V curve amplitude at frequency f
f- frequency between f/4 and f, for which Agn(f ) < Ag/2
f* frequency between f and 4f; for which Apa(f ) < A2
oa(h) standard deviation of Agn{f), oaff) is the factor by which the mean Aqn/(f) curve should
be multiplied or divided
Grogrvif) standard deviation of log Agn(f) curve
0(fo) threshold value for the stability condition aa(f) < 6(fg)

Threshold values for ojand oa(fo)

Freg.range [Hz] <0.2 02-05 0.5-1.0 1.0-20 >2.0
e{fo) [HZ] 0.251% 0.2 % 0.15 % 0.10 % 0.05 fy
B(fp) for oalfo) 3.0 2.5 2.0 1.78 1.58
Log B(fq} for owann(fs) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —n. 23

GPS data not available

Trace length;  0h20'00". Analyzed 85% trace {manual window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. HVSR at 41,47 + 033 Hz. {inthe range 00 - 64 0 Hz).

[ === Average i |
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EXPERIMENTAL V3. SYNTHETIC HV

Masx. HYSR at 41 47 £0,33 Hz. (in the range 0,0 - 54,0 Hz}.

8 S—
7 | = Avarage HAY |
=== Synthetic HY
5 .
4
3
2
1
0 . e ‘ e
01 ‘ 1 10
frequency [Hz]
Depth at the bottom of the layer Thickness [m] Vs [mis]
[m]
1.50 1.50 65
7.00 5.50 110
17.00 10.00 180
27.00 10.00 230
30.00 12.00 260
77.00 38.00 270
197.00 120.00 440
inf. inf. 580

Vs(0.0-30.0}=163m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. HVSR at 41,47 % 0,33 Hz. (in the range 0,0 - 64,0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

fo>10/L, 41.47 > 0.50 OK

n.(fp) > 200 42298.1 > 200 OK
oplf) < 2 for 0.5f, < f < 2y if f, > 0.5Hz Exceeded 0 out of 1386 OK
aalf) < 3 for 0.5f, < f < 2y if f, < 0.5Hz times

Criteria for a clear HVSR peak
At least 5 out of B should be fulfilled]

Exists T in [fo/4, fo] | Aunlf ) < Agl 2 37.031Hz OK
Exists £~ in [fy, 4f] | Aun(f’) < As/ 2 50,25 Hz OK
Ay > 2 . 586> 2 OK
foeafAnn(f) * calf)] = fox 5% 10.00394| < 0.05 OK
o < &{fo) 0.16319 < 2.07344 OK
oa(fo) < 0(fg) 0,6008 < 1.58 0K
Lw window length
Ny number of windows used in the analysis
Ne = Ly My o number of significant cycles
f current frequency
fa H/V peak frequency
ot standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition oy < &(fp)
Ao H/V peak amplitude at frequency fy
Anndh H/V curve amplitude at frequency f
f- frequency between fp/4 and fy for which Aga(f ) < Agf2
f frequency between f, and 4f, for which A (f *) < Agf2
oa(f) standard deviation of Ay(f), oa(f} is the factor by which the mean Aga(f) curve should
be multiplied or divided
) standard deviation of log Agn(f) curve
B(fo) threshold value for the stability condition ca(f) < 8{fo)
Threshold values for orand o(f)
Freg.range [HZ] <{.2 0.2-05 05-10 1.0-2.0 >2.0
e{fo) [HZ] 0.251, 0.21, 0,15 f, 0.101, 0.056 1,
O(fy) for oalfo) 3.0 2.5 2.0 1.78 1.58
Log e(fg) for GlquN(fO) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —n. 23

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h09'48". Analyzed 86% trace (manual window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smocthing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

May HV 2t 189892067 Hz. (inthe ranga 00 - 200 Hz).

7 . . . : . . . L Araiage HY
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EXPERIMENTAL VS. SYNTHETIC H/V
Wax, HY 51 1983 £ 087 Hz {nihersnge D0 - 2.0 Hz)
g
; e . . . S S Bl A
B
]

Dﬂ'i . ! frequercy [Haj . o
Depth at the bhottom of the tayer Thickness [m] Vs [m/s]

fm]

0.55 0.55 52
2.55 2.00 115
4.55 2.00 145

19.55 15.00 185

39.55 20.00 260
inf. inf. 300

Vs(0.0-30.0)=184m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 19.69 £ 0.87 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[Al 3 should be fulfilled)

fo>10/L, 19.69 > 0.50 OK

ne(fo) > 200 9843.8 > 200 OK
oalf) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 out of 946 times 9] 4
aalf) < 3 for 0.5f; < f < 2{, if f, < 0.5Hz

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

Exists " in [fo/4, fo] | Aun(f ) < Ag/ 2 NO
Exists £~ in [f,, 4fo] | Aunlf ) < Ao/ 2 41.813 Hz OK
Ag>2 1.87>2 NC
focalAuv(f) £ (N =fo 5% 10.02105] < 0.05 OK
ot < g{fe) 0.41434 < 0,98438 OK
oalfo) < 6(f) 0.0685 < 1.58 OK
Lw window length
Ny number of windows used in the analysis
Ne = Ly Ny fo number of significant cycles
f current frequency
fa HIV peak frequency
oy standard deviation of H/V peak frequency
e(fy) threshold value for the stability condition o < &(fy)
Ag H/V peak amplitude at frequency f,
Al H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Auy(f ) < Ay/2
£ frequency between fy and 4f, for which A (f *) < Ay/2
oalf) standard deviation of Ayy(f), ca(f) is the factor by which the mean Aun(f) curve should
be multiplied or divided
Ologrrv(F) standard deviation of log Apa(f) curve
B(fa) threshold value for the stability condition () < 8(fo)
Threshold values for orand oa(fe)
Freq.range [Hz] <0.2 0.2-05 0.5-1.0 1.0-2.0 > 2.0
s{fo) [Hz] 0.25 f, 0.2 f, 0.15f 0.10 fp 0.05 1y
B(fo) for oalfy) 3.0 2.5 2.0 1.78 1.568
Log 8(fy) for ogun{fs) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

RAVENNA - n. 24

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20°00". Analyzed 82% trace {manual window selection)
Sampling frequency: 128 Hz

Window size; 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HA sl 688 £ 05 Hz [nikerarga 0. 200 Hz)

; : S . [——mmpEr]
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Q
1
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min
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TROMINO® Grilla

EXPERIMENTAL VS. SYNTHETIC HV

Wlax, WY 5t EB3 +BE Hz (inthe range 0.0- 200 Hz}

Aeerzge HY

— Syriheic HY

AlH

a
0.1

Depth at the bottom of the layer

m]

0.23

3.23

10.23

22.23

28.23

46.23
inf.

fraquency [Hal

Thickness [m]

0.23
3.00
7.00
12.00
6.00
18.00
inf.

Vs(0.0-30.0)=197mi/s

Vs [m/s]

50
118
220
230
200
220
360
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[According to the Sesame, 2006 guidelines. Please read carefully the Grilla manual before
interpreting the foliowing tables.]

Max. H/V at 6.88 * 0.6 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

fo>10/L, £.88 > 0.50 OK

n.{fo) > 200 6737.5 > 200 OK
oaff) < 2 for 0.5, < f < 2f, if f, > 0.5Hz Exceeded 0 out of 331 times OK
oa{f) < 3 for 0.5f, <f < 2f, if f; < 0.5Hz

Criteria for a clear HVSR peak
[At least 5 out of 8 should be fulfilled]

Exists f in [fo/d, fu] | Aundf) < Ay 2 4.969 Hz OK
Exists f* in [fy, 4%] [ Aun(f’) < A/ 2 NO
Ap>2 1.56 > 2 NO
Foeax[Anv(f) £ oulf)] = fo+ 5% 10.04274| < 0.05 OK
of < g(fy) 0.29383 < 0.34375 OK
oalf) < 6(fp) 0.0469 < 1.58 OK
L window length
Ny number of windows used in the analysis
Ne = Ly Ny fo number of significant cycles
f current frequency
fo H/V peak frequency
ot standard deviation of H/V peak frequency
&lfp) threshold value for the stability condition o < £(fy)
Ag H/V peak amplitude at frequency f,
Apn(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f; for which Ay(f ) < Apf2
f* frequency between f, and 4%, for which Au{f *) < Ag/2
oalh) standard deviation of Ay (f), oa(f) is the factor by which the mean Au(f) curve should
be multiplied or divided
Sioghni(f) standard deviation of log Ays(f) curve
B(fo) threshold value for the stability condition ca(f) < 6(fs)
Threshold values for ayand oa(fy)
Freg.range [Hz] <0.2 0.2-05 0.5-1.0 1.0-2.0 >2.0
g(fq) [Hz] 0.25 fg 021 0.16 1y 0.10 f, 0.05 fy
6(fo) for oa{fy) 3.0 2.5 2.0 1.78 1.58
Log 6(fy) for ojequn(fe) 0.48 0.40 0.30 0.26 0.20
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RAVENNA - n. 25

Channel labels: NORTH SQUTH; EAST WEST,; UP DOWN
GPS data not available

Trace length:  0h20°00". Analyzed 90% trace (manual window selection)
Sampling frequency: 128 Mz

Window size: 205

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Man HAV 3 1.44 20,03 HE (athe rangs 00 -200 Kz}

.
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TROMINO® Grilla

EXPERIMENTAL VS. SYNTHETIC H/V

Max. HAV &1 1.44 £003 Bz. (n thz range 0.0 - 20.0 Hz)

Eritaga iV

—_— SR HY

GUJ 1 Feauency bl 10
Depth at the bottom of the layer Thickness [m] Vs [m/s]

[m]

0.18 0.18 42
0.68 0.50 105
2.68 2.00 140
5.68 3.00 160

16.68 11.00 130

31.68 15.00 220
inf, inf, 290

Vs(0.0-30.0)=160m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 1.44 £ 0.03 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVYSR curve
[All 3 should be fulfilled]

fo>10/L, 1.44 > 0.50 OK

n.(fy) > 200 1552.5 > 200 OK
oalf} < 2 for 0.5f; < f < 2fy if o > 0.5Hz Exceeded 0 outof 70 times OK
oalf) < 3 for 0.5f, < f < 2f, if f; < 0.5Hz

Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled)

Exists f in [fo/4, fo] | Auplf) < Ag i 2 0.906 Hz OK
Exists f* in [fy, 4f] [ Aun(f ) <Asl 2 2.156 Hz OK
Ag>2 207>2 0K
fpeak[AHN(f) Touf)] =fp* 5% I0011651 < 0.05 OK
o1 < g{f) 0.01675 < 0.14375 OK
aalfo) < 0(f) 0.1203 <1.78 OK
Ly window length
Ny number of windows used in the analysis
Ne = Lynufo number of significant cycles
f current frequency
fo H/V peak freguency
of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < &(fo)
Ay H/V peak amplitude at frequency fy
Annih) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Agy(f ) < Ag/2
f frequency between f, and 4f, for which Ay(f ¥) < Ag/2
oulf) standard deviation of Aun(f), calf} is the factor by which the mean Aun(f) curve should
he multiplied or divided
Sogrnv(f) standard deviation of log Aun(f) curve
B(fs) threshold value for the stability condition o(f) < 8(fc)
Threshold values for orand aa(fo)
Freg.range [Hz] <0.2 0.2-05 056-1.0 1.6-2.0 >2.0
£(fo) {HZ] 02561, 0.2 f 0.156 1, 0.10 fy 0.05f,
B(fp) for oalfs) 3.0 2.5 2.0 1.78 1.58
Log 6(fo) for oeqnntic) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 26

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20'00". Analyzed 78% trace (manual window selection)
Sampling frequency: 128 Hz

Window size: 20s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HA 31 0.16 £3.93 Hz. (in the range 0.0 - 200 Hz)
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EXPERHMENTAL VS. SYNTHETIC H/V
Kax HAV at 016 £ 393 Hz. in tha range 0.0 - 200 H2)
g
7 f— Fvarags WY
B
5
3
2
| == -
l:l(J.1 1 fequncy Hel 10
Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0.25 0.25 58
3.85 3.60 120
8.85 5.00 170
15.85 7.00 230
27.85 12.00 160
47.85 20.00 330
inf. inf. 260

Vs(0.0-30.0)=171m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 0.16 % 3.93 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve

. [All 3 should be fulfilled)]
fu>10/L, 0.16 > 0.50 NO
n.(fo) > 200 146.9 > 200 NO
oa{f) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 out of 8times oK
oalf) < 3 for 0.5 < f < 2f, if f, < 0.5Hz

Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled}

Exists f in [fo/4, fo] | Aun(f) < Ap/ 2 0.094 Hz OK
Exists f*in [fy, 4f] | Aun(f’) < Ao/ 2 NO
Ag> 2 1.28>2 NO
fooak[Ann(f) * calf)] = fox 5% [12.35853f < 0.05 NO
o; < £{fy) 1.93102 < 0.03906 NO
oalfs) < 6(f,) 0.1055 < 3.0 oK
Ly window length
My number of windows used in the analysis
Ne = Lyny fo number of significant cycles
f current frequency
fo H/V peak frequency
o standard deviation of H/V peak frequency
g{fo) threshold value for the stability condition o; < &(fo)
Ag H/V peak amplitude at frequency fo
Apn(f) H/NV curve amplitude at frequency f
f- frequency between fp/4 and f; for which Agn(f 1) < Agf2
f* frequency between f, and 4f, for which Apn(f ) < Agl2
oa(f) standard deviation of Agy(f), oa(f) is the factor by which the mean Ayn{f) curve should
be multiplied or divided
Giogri(f) standard deviation of log An{f) curve
0(fo) threshold value for the stability condition aa(f) < 8(fq)

Threshold values for orand oalfo)

Freq.range [Hz] <0.2 0.2-05 0.6-1.0 1.0-2.0 >2.0
s{fo)} [HZ] 0.251, 0.21 0.15 1, 0.10 %, 0.05fy

B{fo) for calfo) 3.0 2.5 2.0 1.78 1.58
Log 0{fy) for oiequn(fo) 0.48 0.40 .30 0.25 0.20
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RAVENNA - n. 27

GPS data not available

Trace length.  0h20'00". Analyzed 87% trace (manual window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO
tax. HVSR at 28,28 + 1,09 Hz. (in the range 0,0 - 64,0 Hz).

Ao [e==m_Average HV |

Y 1 10
freguency [Hz)

H/V TIME HISTORY DIRECTIONAL H/V
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EXPERIMENTAL VS, SYNTHETIC HV

fiax. HYSR at 28,268 £ 1,09 Hz. {in the range 00 - 64 0 Hz).

8 : : —_—
S R U AN I I I = Average AV |
: J¢
5

|
4} - =
HEs
3 3
2 ;
0 ,
0,1 10
frequency [Hzl
Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0,20 0,20 60
1,20 1,00 115
7,20 6,00 240
33,20 26,00 270
53,20 20,00 350
168,20 115,00 410
263,20 95,00 500
inf. inf. 700
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. HVSR at 28,28 £ 1,09 Hz. (in the range 0,0 - 64,0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

fo> 10/ 1Ly 28,28 > 0,50 OK

n{fo) > 200 22412,5 > 200 OK
oalf) < 2 for 0.5f, < f < 2f, if f, > 0.6Hz Exceeded { outof 13568 oK
aa(f) < 3 for 0.5f, < f < 2f, if f; < 0.5Hz times

Criteria for a clear HVSR peak
[Al least 5 out of 6 should be fuifilled]

Exists f in [fo/4, fo] | Ann(f ) < Agl 2 23,313 Hz OK
Exists f¥in [f, 4fo] | Aunlf’) < Ag/ 2 30,406 Hz 0K
Ag>2 5,95 > 2 OK
focak[Ann(f) £ oalf}] = fo 2 5% 10,01905| < 0.05 0K
o; < &{fy) 0,563879 < 1,41406 OK
oalfe) < 6(fg) 0,5099 < 1,68 oK
Ly window length
M number of windows used in the analysis
ne = Ly Ny fo number of significant cycles
f current frequency
fa H/N peak frequency
ot standard deviation of H/V peak frequency
g(fa) threshold value for the stability condition or < (fo)
Ag H/V peak amplitude at frequency fo
Aun(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and fo for which Agy(f ) < A2
£ frequency between f, and 4f, for which App(f "y < A2
oal(f) standard deviation of Aun(f), oa(f} is the factor by which the mean Ay{f) curve should
be multiplied or divided
Glogv(f) standard deviation of log Aun(f) curve
B(fo) threshold value for the stability condition o(f) < 6(fo)

Threshold values for orand ca(fo)

Freg.range [Hz] <0.2 02-05 05-1.0 1.0-20 >2.0
e(fo) [Hz] 0.251, 0.2f 0.15 f, 0.10 fg 0.05%

B{f;) for oalfo) 3.0 2.5 2.0 1.78 1.58
Log 6{fy) for ojenn(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 28

Channel labels: NORTH SOUTH; EAST WEST: UP DOWN
GPS data not available

Trace length:  Oh20'00", Analysis performed on the entire frace.
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 163 £0.00 Hz. {In tha rang0 00 - E4.0 Hz)

i) ! B
i
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EXPERIMENTAL VS. SYNTHETIC H/V

Ftax. HAV 51 1.53 £0.03 Hz {Jn the range 0.0 - B4.0 Hz).

Fvatage HY

7 FE SRR e - R . B . Syrihes ly | -

AdH

Gu.w ' 1 equsney 01 : 0
Depth at the bottom of the layer Thickness [m] Vs [mis]

[m] '

16.00 16.00 135

19.00 3.00 250

37.00 18.00 265

51.00 14.00 305

59.00 8.00 340
inf. inf. 380

Vs(0.0-30.0)=174m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before

inferpreting the following tables.]

Max. H/V at 1.53 £ 0.03 Hz. (in the range 0.0 - 64.0 Hz).

Criteria for a reliable HVSR curve

[All 3 should be fulfilled]

fa>10/L, 1.53 > 0.50 oK
n.(fy} > 200 1837.56 > 200 OK
oalf) < 2 for 0.5f; < f < 2, if f, > 0.5Hz Exceeded 0 cut of 74 times OK
ap{f) < 3 for 0.5, <f< 2, if f; < 0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists fin [fo/d, fo] | Aun{f) < A/l 2 0.969 Hz oK
Exists f in [fo, 4f5] | Aun{f’) < Ag/ 2 2.344 Hz 0K
Ap>2 274>2 OK
Focak[Ann(f) £ oalf)] = fo £ 5% 10.01024] < 0.05 oK
o1 < s(fy) 0.01568 < 0.15313 0] 4
oaffe) < B(f) 0.1856 < 1.78 oK
Ly window length
Ny number of windows used in the analysis
ne = Lynyfo number of significant cycles
f current frequency
fa HN peak frequency
ot standard deviation of H/V peak frequency
e{fo) threshold vatue for the stabifity condition o < g(fo)
Ag H/V peak amplitude at frequency fy
Appi(f) H/V curve amplitude at frequency f
f- frequency between fy/4 and f, for which Aua(f7) < Ay/2
f* frequency between fy and 4f, for which Aga(f "y < Agl2
oalf) standard deviation of Aun(f), oa(f) is the factor by which the mean Aqn(f) curve should
be muitiplied or divided
Sloghne(F) standard deviation of log Aun(f) curve
B(fo) threshold value for the stability condition aaff) < 6(fo)
Threshold values for orand oa{fo)
Freg.range [Hz] <02 02-05 06-10 1.0-2.0 =20
&(fa) {HZ] 0.25 1 0.2 f 0.15 0.10 fg 0.05 fy
0(fo) for calfo) 3.0 2.5 2.0 1.78 1.58
Log 6(fo) for oiegnaiio) 0.48 0.40 (.30 0.25 0.20
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RAVENNA —-n. 29

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20'00", Analyzed 63% trace (manual window sefection)
Sampling frequency; 128 Hz

Window size: 20s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

htax. HA at 18.97 & 1.62 Hz (nthe ranga0.0- 200 Hi).

0 : : :
10
0 ! frequancy HA

H/V TIME HISTORY DIRECTIONAL H/V
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EXPERIMENTAL VS. SYNTHETIC H/V

Max. B 1 19.87 £ 1.82 Hz. (intks range 0 G+ 20.0 Hz).

Feerage HY
Eyriheds HY

AlH

E]IJ.1 : — 1 .frequancﬂb-t.zl : . ‘ : 10
Depth at the bottom of the layer Thickness [m] Vs [mis]
[m]
1.20 1.20 100
2.20 1.00 210
24.20 22.00 180
42.20 18.00 280
inf, inf. 260

Vs(0.0-30.0)=196m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables ]

Max. H/V at 19,97 % 1.82 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled)

fo>10/L, 19.97 > 0.50 OK

n.{fy) > 200 16176.3 > 200 OK
oalf) < 2 for 0.5f; < f < 2f, if > 0.5Hz Exceeded 0 out of 960 times OK
O'A(f) < 3 for 0.5fo <f< 2fg if f, <0.6Hz

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

Exists f in [fo/d, fo] | Aun(f'} < Agf 2 NO
Exists f* in [fo, 4f] | Aunlf ) < Ay i 2 NO
Ay > 2 1.49=>2 NO
freax[Annlf) £ calf)l = fo £ 5% 10.04427] < 0,05 OK
o; < g(fy) 0.88398 < 0.99844 OK
calfs) < 8{fy) 0.0761 < 1.58 OK
L window length
Ny number of windows used in the analysis
ne = Ly ny, fo number of significant cycles
f current frequency
fo HA peak frequency
Gt standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o; < s(fy)
Ay H/V peak amplitude at frequency f,
Ann(f) H/V curve amplitude at frequency f
f- frequency between fy/4 and f, for which Apn(f ) < Ayf2
ir frequency between fo and 4f, for which Ayn{f ) < A2
aalf) standard deviation of Ayn(f), oa(f) is the factor by which the mean Ayy(f) curve should
he multiptied or divided
Glogr(f) standard deviation of lag Aun(f) curve
8(fo) threshold value for the stability condition oa(f} < 8(fp)
Threshold values for o;and oaffo)
Freg.range [Hz] <0.2 0.2-05 0.5-1.0 1.0-2.0 >2.0
&(fo) [Hz] 0.25 1, 0.2 f 0.15 f, 0.10 1, 0.05 1,
B(f) for oalfo) 3.0 25 2.0 1.78 1.58
Log 6(fo} for oipqun(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 30

Channel labels: NORTH SOUTH; EAST WEST: UP DOWN
GPS data not available

Trace length:  0h20°00". Analyzed 83% trace (manual window selection)
Sampling frequency: 128 Hz

Window size; 20s

Smoothing window: Triangular window

Smoocthing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max BN st 022+001 Hz {nike mngz 00+ 200 Hz)

-
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EXPERIMENTAL VS, SYNTHETIC H/V

Max HAY st 1222007 He (o the ranga 6.0 - 20.0 Hz)

Averaga HY
Eynhaic HY

DD.T

Depth at the bottom of the layer

[m]

0.30

4.30

11.30

198.30

127.30
inf.

Fequaney HE

Thickness [m]

0.30
4,00
7.00
8.00

108.00

inf,

Vs(0.0-30.0)=188m/s

18) 200

440

5ak

—

Vs [m/s]

Vs [m/s]
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 0.22 £ 0.01 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled)

fo>10/L,, 0.22 > 0.50 NO
ng(fe} > 200 218.8 > 200 OK
oulf) < 2 for 0.5f; < f < 2f, if f, > 0.5Hz Exceeded 0 cut of 12 times OK
call} < 3 for 0.5, < f< 2f; if f, < 0.5Hz
Criteria for a clear HVSR peak
[At teast 5 out of 6 should be fulfilled)
Exists f in [fo/4, f] | Apn(f) < Ag/ 2 0.094 Hz OK
Exists f in [fo, 4fo] | Auv{f ') < Ag/ 2 NO
Ag>2 1.26>2 NO
foeax[Aun{f) £ ca{fl] = fo £ 5% [0.01178| < 0.05 OK
o < s{fo) 0.00258 < 0.04375 oK
calfo) < 6(fa) 01103 <25 OK
L window length
Ny number of windows used in the analysis
ne= Ly nyfo number of significant cycles
f current frequency
fo H/V peak frequency
o standard deviation of H/V peak frequency
&{fo) threshold value for the stability condition o < &(fp)
Ay H/V peak amplitude at frequency f,
App(f) H/ curve amplitude at frequency f
i frequency between fy/4 and f, for which Aua(f ) < Ag/2
£ frequency between fo and 4f, for which A {f *) < Ay/2
oa(f) standard deviation of Aun(f), oaff) is the factor by which the mean Aun(f) curve should
be multiplied or divided
Cioghv(f) standard deviation of log Aun(f) curve
0(fo) threshold value for the stability condition ca{f) < 6(fo)

Threshold values for oy and oaffy)

Freqg.range [Hz] <02 0.2-05 0.5-1.0 1.0-2.0 >2.0
£{fo) [Hz] 0.25f, 0.2 1 0.15f, 0.10 fy 0.05 f,
B(fo) for oalfo) 3.0 2.5 2.0 1.78 1.568
Log 6(fo) for oigernfo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —n. 31

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20'00". Analyzed 80% trace {(manual window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Wax. HAV a1 25 23 £ 5.71 Hz. (in the rangs 0.0 - B4 0 Hz).
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EXPERIMENTAL V3. SYNTHETIC HV

Max. BV at 2528 +571 Hz. in the ranga 0.0 - 4.0 Hz)

: L L : Arerage HV
q . S . . T . e . . - . Shen: 1

AlH

frequancy [He
Depth at the bottom of the layer Thickness [m] Vs [m/fs]
[m]
0.40 0.40 60
1.40 1.00 120
6.40 5.00 155
10.40 4.00 260
16.40 6.00 170
20.40 4.00 190
50.40 30.00 300
inf. inf. 320

V8(0.0-30.0)=199mis
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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 25.28 % 5.71 Hz. (in the range 0.0 - 64.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled)

fo>10/1L,, 25.28 > 0.50 oK

he{fa) > 200 24270.0> 200 OK
oalf) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 outof 1214 OK
aalf) < 3 for 0.5f, < f < 2f, if f, < 0.5Hz times

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

Exists f™in [fy/4, fo] | Aun(f ) < Ag /2 11.468 Hz OK
Exists £~ in [f, 4] [ Aun(f ) < Ag/ 2 NO
Ay> 2 1.88>2 NO
Focax[Ann(D) £ ca(Nf = fo & 5% 10.11101| < 0.06 NO
oy < &(fy) 2.80654 < 1.26406 NO
calfa) < 8{fy) 0.1155 < 1.58 oK
Ly, window length
Ny number of windows used in the analysis
ne = Ly fo number of significant cycles
f current frequency
fo H/N peak frequency
o standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o < g(f,)
Ag H/V peak amplitude at frequency f,
Apn(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f; for which Ay (f ) < Ag/2
f* frequency between f, and 4f; for which Ay (f ) < Ay/2
oalf} standard deviation of Ayn(f), ca(f) is the factor by which the mean Apn(f) curve should
be multiplied or divided
Gloghrv(T) standard deviation of log Aun(f) curve
8(fo) threshold value for the stability condition aa(f) < 6(f,)

Threshold values for o;and ca(fo)

Freg.range [Hz] <0.2 0.2-05 0.5-10 1.0-2.0 >2.0
&(fo) [Hz] 0.251, 0.2 f 0.15 f, 0.10 1, 0.05f,

e(fo) for oalfo) 3.0 2.5 2.0 1.78 1.58
Log 8(fy) for aequn(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —n, 32

Channel labels: NORTH SOUTH; EAST WEST:; UP DOWN
GPS data not available

Trace length;  Oh20'00". Analysis performed on the entire trace.
Sampling frequency. 128 Mz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HA 5t 1.7220.16 Hz. fntha range D.0- 200 Hz)
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EXPERIMENTAL VS. SYNTHETIC HV
Max MV 2t 172 £0.16 Hz. fnthz tange 0.0 20.0 Ha)
g
6 : : : ‘
B
[ . E
3
Z B .
N
nul 1 feguancy Hz \ 1o
Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0.40 0.40 50
9.00 8.60 109
24.00 15.00 185
49.00 25.00 260
inf. inf. 290

Vs(0.0-30.0)=157m/s
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fAccording to the Sesame, 2005 guidefines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 1.72 + 0.16 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve

[All 3 should be fulfilled]
fo>10/L, 1.72 > 0.50 OK
ne{fo} > 200 2062.5 > 200 OK
oalf) < 2 for 0.5f; < f < 2f, if f, > 0.5Hz Exceeded 0 out of 84 times OK
oa(f) < 3 for 0.5f, < f < 2f; if f; < 0.5Hz
Criteria for a clear HVSR peak
[At least & out of 6 should be fulfilled]
Exists f in [fo/4, fol | Aun(f) < Agf 2 NO
Exists £ in [fo, 4fg] | Auplf) < Ap/ 2 3.094 Hz OK
Ag>2 1.72>2 NO
foonlArv(f) £ oA(F)] = fo 2 5% [0.0451] < 0.0 OK
o < &(fy) 0.07752 < 0.17188 oK
oalfo) < 8(fs) 0.0957 <1.78 OK
Ly, window length
Ny number of windows used in the analysis
Ne =Ly nyfo number of significant cycles
f current frequency
fa H/V peak frequency
of standard deviation of H/V peak frequency
(fp) threshold value for the stability condition o; < &{fy)
Ag H/V peak amplitude at frequency f,
A H/ curve amplitude at frequency f
f- frequency between fof4 and f, for which Apn(f ) < Ag/2
f* frequency between f; and 4f, for which Apn(f '} < Ag/2
oalf) standard deviation of Agaff), aaff) is the factor by which the mean Ayy(f) curve should
be multiplied or divided
Slognv() standard deviation of log Aga{f) curve
8(f,) threshold value for the stability condition aa(f) < 0(f)
Threshold values for orand oa(fp)
Freq.range [Hz} <0.2 0.2-05 05-1.0 1.0-2.0 >2.0
s{fo) [Hz] 0.251 0.2 fq 0.15 1, 0.10 1%, 0.05 f,
6(fq) for oalfo) 3.0 25 2.0 1.78 1.58
Log 0(fo) for eiegrn(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n, 33

Channel labels; NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length; 0h20'00", Analysis performed on the entire trace.
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. HAY at 0.31 £0.08 Hz. (in the range 0.0 - 20.0 Hz).
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EXPERIMENTAL V3. SYNTHETIC HV

Max. HAY at 0.31 £ 0.08 Hz. (in the range 0.0 - 20.0 Hz).

4 _ T
Average HYV |
e Synthetip HJ’!._f
at- o
2 .
1
D . . . . N . : : L _
0.1 1 10
freguency [Hz)
Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0.30 0.30 62
1.30 1.00 130
2.50 1.20 170
3.50 1.00 200
19.50 16.00 240
29.50 10.00 280
47.50 18.00 380
inf. inf. 510

Vs(0.0-30.0)=236m/s
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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 0.31 + 0.08 Hz. {in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

fo>10/L 0.31>0.50 NO
n.(fo) > 200 375.0 > 200 OK
ou(f) < 2 for 0.5F; < f < 2§y if fy > 0.5Hz Exceeded 0 outof 16 times OK
oalf) < 3for 0.6fg < f < 2y if f, <0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists f"in [fy/4, fol [ Aun(f) < Agl 2 0.094 Hz oK
Exists f* in [fo, 4f] [ Apnl(f’) < Agl 2 0.5 Hz OK
Ap>2 2.18>2 OK
fooaxfAun(f) 2 oalf)] = fo 2 5% 10.12496| < 0.05 NO
o¢ < &(fo) 0.03905 < 0.0625 OK
oalfs) < 6{fo) 0.1743 <25 oK

Ly window length
M number of windows used in the analysis
Ne = Ly Ny fo number of significant cycles
f current frequency
fo H/V peak frequency
oy standard deviation of H/V peak frequency
g(fo) threshold value for the stability condition o < (fo)
Ag H/V peak amplitude at frequency f;
Annl(f) HN curve amplitude at frequency f
f- frequency between /4 and f, for which Apn{f ) < Ag/2
f* frequency between fy and 4f, for which Aup(f ') < Ay/2
oa(f) standard deviation of Aun(f), oalf) is the factor by which the mean Aun(f) curve should
be multiplied or divided
Slogrv{) standard deviation of log Aun(f) curve
0(fo) threshold value for the stability condition oa(f) < 8(fo)
Threshold values for orand ca(fy)
Freq.range [Hz] <0.2 02-05 05-1.0 1.0-2.0 >2.0
g(fo) [Hz} 0251, 0.2 1, 0.15 1, 0,10 f, 0.05f,
0(fo) for oalfy) 3.0 2.5 2.0 1.78 1.58
Log 0(fq) for oyeanndfo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 34

Channel labels: NORTH SOUTH;, EAST WEST; UP DOWN
GPS data not available

Trace length;  Ch20°00". Analyzed 88% trace (manual window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Mzr. HV st 230 4 4.05 Hz (in the range D0 - €4.0 Hz}
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EXPERIMENTAL VS. SYNTHETIC H/V

Max. HV 3t 22.0 £ 405 Hz {in ths range G0 - G40 Ha)

: : ) Areage iy
. et : S T A s

UD ! . 1 frenu;nw[Hz] . i
Depth at the hottom of the layer Thickness [m] Vs [m/s]

[m}

0.30 0.30 45
1.70 1.40 80
4.60 2.90 140
8.10 3.50 120

20.10 12.00 205

29.10 9.00 230
inf. inf. 300

Vs(0.0-30.0)=172m/s
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[According to the Sesame, 2006 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 29.0 + 4.05 Hz. (in the range 0.0 - 64.0 Hz).

Criteria for a reliahle HVSR curve
[All 3 should be fulfilied]

fo>10/L, 29.00 > 0.50 OK

ne(fy) > 200 30740.0 > 200 OK
aaff) < 2 for 0.5f, < f < 2fy If f, > 0.5Hz Exceeded 0 outof 1393 OK
oa{f) < 3 for 0.5f, <f < 2f, if f; < 0.5Hz times

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

Exists f in [fo/4, fo] | Aunlf) < Ap/ 2 25.469 Hz OK
Exists f in [f, 4f)] | Agnlf ) < Ao/ 2 49.531 Hz 0K
Ag>2 483>2 0K
fpos Arn(f) £ oalf)] = fox 6% |0.06886[ < 0.05 NO
ay < g(fy) 1.99686 < 1.45 NO
aalfy) < B(fg) 0.4047 < 1.58 OK
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
e(fo) threshold value for the stability condition o < &(fg)
Ag H/V peak amplitude at frequency fp
Ann(D) H/V curve amplitude at frequency f
f- frequency between fo/4 and f;, for which Aga{f 7} < Ag/2
f* frequency between f, and 4f; for which Aqu(f *) < Ag/2
oalf) standard deviation of Aun(f), oalf) is the factor by which the mean Aundf) curve should
he multiplied or divided
Srogrinv(f) standard deviation of log Ayn(f) curve
0(fo) threshold value for the stability condition ca(f)} < 9(f;)

Threshold values for o;and oaflfe)

Freq.range [Hz] <0.2 02-0.5 0.5-1.0 1.0-2.0 >2.0
s(fo) [Hz] 0.25 f, 021 0.15f, 0.10 %, 0.05 f;
B{fo) for oalfa) 3.0 2.5 2.0 1.78 1.58
Log 6{fp) for oienn(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 35

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20'00". Analysis performed on the entire trace.
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max HV 21019 £0.14 Hz. {inthe ranga 0.0 - 200 Hz)
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EXPERIMENTAL VS. SYNTHETIC H/V

Max HV 2t0.18 +0 14 Hz {(ntherangzG0-200 Hz)

: i Aszraga HY
7 S . . . : . O . . e ST HY

AIH

QD.T 1 frequency [l 10
Depth at the bottom of the layer Thickness [m] Vs [mis]
[m]
0.40 0.40 55
1.70 1.30 100
6.70 5.00 160
10.70 4,00 180
20.70 10.00 155
41.70 21.00 250
69.70 28.00 325
101.70 32.00 350
inf. inf. 400

Vs(0.0-30.0)=172m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual hefore
interpreting the following tables.)

Max. H/V at 0.19 % 0.14 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[AH 3 should be fulfiled]

fo>10/L, 0.19 = 0.50 NO
n.{fg) > 200 225.0 > 200 OK

oa(f) < 2 for 0.5f, < f< 2, if > 0.5Hz Exceeded 0 outof 10 times OK

oalf) < 3 for 0.5f, <f< 26, if Ty <0.5Hz

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

Exists f in [fo/d, 3] ] Aun({f ) < Agf 2 0.094 Hz OK
Exists f' in [fo, 4%5] | Ayn(f ) < Ag/ 2 NO
Ag>2 1.83>2 NO
foeak[Anndf) £ oalf)] = fox 5% [0.36701] < 0.05 NO
o; < &{fo) 0.06882 < 0.04688 NO
oa{fo) < 8(f,) 0.142 < 3.0 OK
Ly, window length
My number of windows used in the analysis
Ne = LyNw o number of significant cycles
f current frequency
fo H/V peak frequency
ot standard deviation of H/V peak frequency
s{fo) threshold value for the stability condition oy < &(fg)
Ay HN peak amplitude at frequency fy
Apn(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Aga{f ) < Agf2
f* frequency between f, and 4f, for which Aga(f 7) < Ag/2
oalf) standard deviation of AyafF), ca{f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Sogrn(f) standard deviation of log Aun(f) curve
6(fo) threshold value for the stahility condition ca(f) < 8(fo)
Threshold values for orand oaffp)
Freq.range {Hz] < 0.2 0.2-05 0.5-1.0 1.0-2.0 >2.0
s(fo) [Hz] 0.251; 0.2 1 0.151% 0.10 1, 0.05fy
O(fo) for oalfo) 3.0 2.5 2.0 1.78 1.68
Log 6(fy) for cequndfo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 36

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20°00". Analyzed 70% trace (manual window selection)
Sampling frequency: 128 Hz

Window size: 20s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

haz HA 3t 19.97 4215 Hz. (in tha ranga 0.0 - 20.0 Hz)
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EXPERIMENTAL VS. SYNTHETIC H/V

Max. HAV a1 1997 £215 Hz. (in the range 0.0+ 20.0 Hz)

e Arsiage HAY
Syrthedc HY

UD1 ! fzquency [ 10
Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0.24 0.24 43
1.44 1.20 105
3.94 2.50 130
6.94 3.00 275
15.44 8.50 130
18.44 3.00 190
31.44 13.00 240
49.44 18.00 360
113.44 64.00 390
inf. inf. 600

Vs(0.0-30.0)=170m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following fables.]

Max. H/V at 19.97 £ 2.15 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

fa>10/L, 19.97 > 0.50 OK
n.{fy) > 200 16773.8 > 200 oK
oalf) < 2 for 0.5f, < f< 2fy if f, > 0.5Hz Exceeded 0 out of 960 times 0¥
oalf) < 3 for 0.5f, < f < 2f; if f; < 0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists f in [fo/d, fo] | Aunlf ) < Ao/ 2 9.219 Hz OK
Exists f* in Ify, 4fo] | Aundf ) < Al 2 NO
Ay >2 3.13>2 oK
foeak[Ann(f) £ calf}] = fot 5% |0.06262| < 0.05 NO
oy < e(fy) 1.05066 < 0.99844 NO
oalfo) < 6(fo) 0.2038 < 1.58 OK
Ly window length
My number of windows used in the analysis
ne = Lunwfo number of significant cycles
f current frequency
fo H/V peak frequency
oy standard deviation of H/V peak frequency
s(fq) threshold value for the stability condition o < &(fg)
Ag H/V peak amplitude at frequency f,
Aund) H/V curve amplitude at frequency f
f- frequency between fo/d and f; for which Aga(f ) < Ag/2
f* frequency between f, and 4f, for which Aun(f 1) < Agf2
calf) standard deviation of Ayn(f), ca(f} is the factor by which the mean Aun(f) curve should
be multiplied or divided
Gogh(F) standard deviation of log Aun(f} curve
8(fo) threshold value for the stahility condition ca(f) < 6(fo)
Threshold values for agrand oalfo)
Freg.range [Hz] <{Q.2 0.2-05 0.5-1.0 1.0-20 > 2.0
e(fo) [Hz] 0.251 0.2 1, 0.15 % 0.10 fy 0.05 f,
B(fo) for calfo) 3.0 2.5 2.0 1.78 1.58
Log 8{fo) for oign(fa) 0.48 0.40 0.30 0.25 0.20
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CASALBORSETTI! - VIA DELLE ROSE 18-20, BROGNARA TR 1

Start recording: 18/11/09 16:09:18 End recording: 18/11/09 16:29:19
Channel labels;: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  Oh20°00". Analyzed 72% trace (manual window selection)
Sampling frequency: 128 Hz

Window size; 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

KMax. HA st 031 £0.44 Hz. (in the range 0.0 - 200 Hyy
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EXPERIMENTAL VS, SYNTHETIC HV

Max HV st 031 2045 Hz (inths range D0- 200 Hz)

. : : . ; Arcrage HY
T : : oo ) : : : ; — SyTiies HY

ASH

1 Py R e e g
uﬂ ! ! wequancy [Hg I . 10
Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0.20 0.20 48
4.60 440 100
8.60 4.00 180
12.60 4.00 110
15.60 3.00 150
50.60 35.00 240
inf, inf. 280

Vs(0.0-30.0)=161m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 0.31 £ 0.44 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled)

fo>10/L, 0.31 > 0.50 NO
ne(fy) > 200 268.8 > 200 OK

calf) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 out of 16 times OK

aalf) < 3 for 0.5f; < f < 2f, if fo < 0.5Hz

Criteria for a clear HVSR peak
[At least 5 out of 8 should be fulfilled]

Exists f"in_[fo/4, fo] | Aun(f) < Agf 2 0.094 Hz OK
Exists f in [fy, 4f5] | Aundf ) < A,/ 2 NO
Ag>2 1.47>2 NO
fooak[Aun(f) 2 oa(f)] = fo £ 5% |0.6878] < 0.05 NO
o1 < s(fy) 0.21494 < 0.0625 NO
oalfo) < 6{fy) 0.1401 <25 OK
Lw window length
Mw number of windows used in the analysis
Ne = Lynyfo number of significant cycles
f current frequency
fo H/V peak frequency
ot standard deviation of H/V peak frequency
e(fo) threshold value for the stability condition o < &(f;)
Ay H/V peak amplitude at frequency f;
Apndf) H/V curve amplitude at frequency f
f- frequency between /4 and f, for which Aun{f ) < Ay/2
fr frequency between f, and 4f, for which Ay {f 1) < Ay/2
onlf) standard deviation of Ayn(f), oalf) is the factor by which the mean Apn(f) curve should
be multiplied or divided
Glogr(f) standard deviation of log Aun(f) curve
B(fo) threshold value for the stability condition o4(f) < o(fo)

Threshold values for orand o, (fo)

Freg.range [Hz] <0.2 0.2-05 05-10 1.0-2.0 »2.0
g(fo) [Hz] 0.25f, 021 0.15f; 0.10f, 0.05 1,
8(fo) for oaffo) 3.0 2.5 2.0 1.78 1.58
Log 8(fo) for ojeqnn(fo) 0.48 0.40 0.30 0.25 0.20






