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Studio Samuel Sangiorgi

via Valsellustra 32, 40060 - Dozza (BO)
info@studiosamuelsangiorgi.eu

Tel. 0542-640279

Project:
Location: Casoni

Microzonazione Sismica Malalbergo

CPT: CPTU1
Total depth: 13.00 m
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TROMINO® Grilla
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MALALBERGO_MS, MS 2018 TR6 037035P201HVSR249

Instrument: TRZ-0108/01-10

Start recording: 09/03/18 10:19:23 End recording: 09/03/18 11:19:23
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

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

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.86 + 0.03 Hz. (In the range 0.1-20.0 Hz).
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TROMINO"® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.86 + 0.03 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/ Ly 0.86 > 0.17

n¢(fo) > 200 3093.8 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 84 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.281 Hz
Ap>2 1.97 >2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.01473| < 0.05
o: < (fo) 0.01266 < 0.12891
aa(to) < 8(fo) 0.3072 < 2.0
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ay/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20
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Studio Samuel Sangiorgi

via Valsellustra 32, 40060 - Dozza (BO)
info@studiosamuelsangiorgi.eu

Tel. 0542-640279

Project:

Location: Via San Giovanni Battista - Altedo

Microzonazione Sismica Malalbergo

CPT: CPTU2
Total depth: 20.18 m
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Instrument: TRZ-0108/01-10

Start recording: 08/02/18 11:37:45 End recording: 08/02/18 11:57:46
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 53% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 0.59 + 0.04 Hz (in the range 0.1 - 20.0 Hz).
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TROMINO"® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.59 £ 0.04 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.59 > 0.50

n¢(fo) > 200 380.0 > 200

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

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

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.281 Hz
Ap>2 1.89 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.03206] < 0.05
a; < &(fo) 0.01904 < 0.08906
aa(to) < 8(fo) 0.4858 < 2.0
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ay/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20
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Studio Samuel Sangiorgi

via Valsellustra 32, 40060 - Dozza (BO)
info@studiosamuelsangiorgi.eu

Tel. 0542-640279

Project:

Microzonazione Sismica Malalbergo
Location: Parco via Gardi - Altedo

CPT: CPTU3
Total depth: 20.29 m
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Instrument: TRZ-0108/01-10

Start recording: 08/02/18 13:41:41 End recording: 08/02/18 14:01:42
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 72% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 0.75 + 0.07 Hz (in the range 0.1 - 20.0 Hz).
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TROMINO"® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.75 £ 0.07 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.75 > 0.50

n(fo) > 200 645.0 > 200

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

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

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.281 Hz
Ap>2 1.64 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.04567| < 0.05
o: < (fo) 0.03425 < 0.1125
O'A(fo) < e(fo) 0.5226 < 2.0
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ay/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20
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Studio Samuel Sangiorgi

via Valsellustra 32, 40060 - Dozza (BO)
info@studiosamuelsangiorgi.eu

Tel. 0542-640279

Project:

Microzonazione Sismica Malalbergo
Location: Parcoluna - Altedo

CPT: CPTU4
Total depth: 20.23 m
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SBTn (Robertson, 1990)
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Instrument: TRZ-0108/01-10

Start recording: 08/02/18 15:36:35 End recording: 08/02/18 15:56:35
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

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

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.91 + 0.05 Hz. {In the range 0.1-20.0 Hz).
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TROMINO"® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.91 £ 0.05 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.91 > 0.50

n.(fo) > 200 924.4 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 44 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.406 Hz
Ap>2 1.95>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.0271] < 0.05
o: < (fo) 0.02456 < 0.13594
aa(to) < 8(fo) 0.4555 < 2.0
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ay/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20




037035P205CPTU256

Studio Samuel Sangiorgi

via Valsellustra 32, 40060 - Dozza (BO)
info@studiosamuelsangiorgi.eu

Tel. 0542-640279

Project: Microzonazione Sismica Malalbergo CPT: CPTUS
Location: via Castelvetri - Altedo Total depth: 20.38 m
Cone resistance Sleeve friction Pore pressure u SBTn Index Norm. Soil Behaviour Type
0 0 0 0 | Silty sand & sandy s|it
e d ===~ Silty sand & sandy st
1 1 1 Clay & sily cla
M M M Silty sand & sandy s|t
2 2 2 Cl Y & n::« clay
§ 3
3 3 3 Cl Y & n:J clay
Silty sand & sandy s|lt
4 4 4 4 Clay & silty clay |
lay & silty cla
> Clay &
.nf 5
5 w 5 O_T
6 6 6 __ omms_o soil
Clay & silty cla
7 7 — 7 Clay
N “ o_m<
8 8 g 1% Clay & silty clay
ﬁ o_m,\ & silty cla
9 9 9 m"m\
B B == £ F -y £ £ Clay
< 10 < 10 — < 10 = <
< c - c c c
- - o - -
> 11 > 11 T 11 S ) Clay
a [a) [a) [a) [a)
124 £ 12 12 ; e Clay &silty cla
= ]
13 13 13 ilty sand & sandy s|It
3 Clay & silty cla
14 14 14 Clay
. 3 7 _ Clay & silty cla
——— Sand & silty sand
15 154 #
15 < < :
mﬂw
16 16 16 _ -
cl
17 174 17 __ o
18 18
18 Y m J Clay &silty cla
- Clay
19 Wl 19 ] 19 i e Clay & silty cla
Clay
20 — 20 .JN ’
20§ F 1
21 . . . . 21 r r r r 21 T T 21 T T T T T T T T
0 5 10 15 20 0 50 100 150 200 0 500 1,000 0 2 4 6 81012141618

Tip resistance (MPa) Friction (kPa) Pressure (kPa) SBTn (Robertson, 1990)



Samuel Sangiorgi
037035P205CPTU256


TROMINO® Grilla
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Instrument: TRZ-0108/01-10

Start recording: 23/03/18 09:47:33 End recording: 23/03/18 10:47:34
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

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

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.94 + 0.07 Hz. (In the range 0.1-20.0 Hz).
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TROMINO"® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.94 £ 0.07 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/ Ly 0.94 > 0.17

n¢(fo) > 200 3206.3 > 200

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

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

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.156 Hz
Ap>2 1.65>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.03541| < 0.05
o: < (fo) 0.0332 < 0.14063
O'A(fo) < e(fo) 0.2508 < 2.0
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ay/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20




037035P206CPTU258
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via Valsellustra 32, 40060 - Dozza (BO)
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Tel. 0542-640279

Project:

Location: via Fellini - Altedo

Microzonazione Sismica Malalbergo

CPT: CPTU6
Total depth: 20.25 m
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MALALBERGO_MS, MS 2018 TR12 037035P206HVSR259

Instrument: TRZ-0108/01-10

Start recording: 23/03/18 12:20:23 End recording: 23/03/18 12:40:24
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

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

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

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

www.tromino.it

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

the following tables.]

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

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

fo>10/Ly 0.84 > 0.50

n(fo) > 200 894.4 > 200

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

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

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.281 Hz
Ap>2 1.65>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.02546]| < 0.05
o: < (fo) 0.02148 < 0.12656
O'A(fo) < e(fo) 0.3305< 2.0
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ay/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20
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Project: Microzonazione Sismica Malalbergo CPT: CPTU?
Location: Strada Provinciale 20 - Altedo Total depth: 20.38 m
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Instrument: TRZ-0108/01-10

Start recording: 29/03/18 08:37:31 End recording: 29/03/18 08:57:32
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

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

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.84 + 0.21 Hz. (In the range 0.1-20.0 Hz).
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TROMINO"® Grilla
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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting

the following tables.]

Max. H/V at 0.84 + 0.21 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.84 > 0.50

n(fo) > 200 843.8 > 200

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

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

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 NO
Ap>2 1.77 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.12043| < 0.05 NO
o: < (fo) 0.10162 < 0.12656
oa(fo) < 6(fo) 0.3593 < 2.0
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ay/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20
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via Valsellustra 32, 40060 - Dozza (BO)

info@studiosamuelsangiorgi.eu
Tel. 0542-640279

Project:

Location: via la Cascina - Malalbergo

Microzonazione Sismica Malalbergo

CPT: CPTUS
Total depth: 20.27 m
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Instrument: TRZ-0108/01-10

Start recording: 09/03/18 15:31:21 End recording: 09/03/18 16:31:21
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

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

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 0.77 + 0.02 Hz. {In the range 0.1-20.0 Hz).
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TROMINO"® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.77 £ 0.02 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/ Ly 0.77 > 0.17

n.(fo) > 200 25725 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 74 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 NO
Ap>2 1.84 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.01534| < 0.05
a; < &(fo) 0.01175 < 0.11484
aa(to) < 8(fo) 0.346 < 2.0
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ay/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay(f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20
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Tel. 0542-640279

Project:

Microzonazione Sismica Malalbergo
Location: via Carducci - Malalbergo

CPT: CPTU9
Total depth: 20.13 m
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Instrument: TRZ-0108/01-10

Start recording: 29/03/18 12:53:19 End recording: 29/03/18 13:13:20
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 68% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.81 + 0.02 Hz. (In the range 0.1-20.0 Hz).
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TROMINO"® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.81 £ 0.02 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.81 > 0.50

n¢(fo) > 200 666.3 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 40 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.813 Hz
Ag>2 215>2
foeak[Ann(f) £ 0a(f)] = fo 5% |0.01223| < 0.05
a; < &(fo) 0.00994 < 0.12188
aa(to) < 8(fo) 0.3814 < 2.0
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ay/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay(f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20
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Project:

Microzonazione Sismica Malalbergo
Location: via Fontana - Malalbergo

CPT: CPTU10
Total depth: 20.26 m
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Instrument: TRZ-0108/01-10

Start recording: 29/03/18 15:23:29 End recording: 29/03/18 15:43:30
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 73% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 0.75 + 0.03 Hz (in the range 0.1 - 20.0 Hz).
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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting

the following tables.]

Max. H/V at 0.75 £ 0.03 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly

0.75 > 0.50

n(fo) > 200

660.0 > 200

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

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

f < 2fyif fy <0.5Hz

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

Exists f"in [fo/4, fol | Auv(f) < Ag/ 2 NO
Exists f*in [fo, 4fo] | Aunv(f’) < Ag/ 2 NO
Ag>2 1.80>2 NO

foeak[Aun(f) £ 0a(f)] = fo £ 5%

10.01667| < 0.05

O <

£(fo) 0.0125 < 0.1125

0a(fo) < 6(fo)

0.4455 < 2.0

Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles

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

£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg

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

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

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

be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20




PROSPEZIONE SISMICA CON METODOLOGIA ESAC

Localita Altedo, Comune di Malalbergo (BO) - 037035P211ESAC_SPAC268

n° tracce
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At: passo di campionamento; T: durata registrazione.
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Sismogramma registrato durante le acquisizioni di
microtremore sismico. In ascissa il numero dei
geofoni, in ordinata il tempo (ms).
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curva sperimentali delle onde R (croci nere).
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il 1000 2000 3000 4000 5000 £00.0
[N ]
0 (€0, 16.
g €0.2129)
Q\Ek '—|2(9u.24s.4;
: |
200 . ‘
- 2083135,260.3)
00 \“
\ (202, 2950)
600 E?
. \ (20.4,3208)
\\
& 1000
a
1200
\ (456, 357.4)

1400 \

Geometria dello stendimento sismico bidimensionale.

160.0 \

\ (518, 419.4)
1800

E —

(454.5)

2000

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




Tabella di sintesi

Profondita

n. Spessore
letto Vs (m/s)
Strato (m)

(m dal p.c.)
1 2.3 2.3 101.0
2 6.3 4.0 167.3
3 12.3 6.0 212.9
4 21.3 9.0 246.4
5 34.8 13.5 269.3
6 55.0 20.2 295.0
7 85.4 30.4 320.8
8 131.0 45.6 357.4
9 182.8 51.8 419.4
10 00 00 454.5

Vs3o = 208.3 £ 10% [m/s]

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



TROMINO® Grilla

www.tromino.it
MALALBERGO_MS, MS 2018 TR7 037035P211HVSR269

Instrument: TRZ-0108/01-10

Start recording: 09/03/18 12:05:11 End recording: 09/03/18 12:25:12
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

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

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.72 + 0.04 Hz. {In the range 0.1-20.0 Hz).

7 m— Ayerage HNV

-
APH

frequency [Hz]

H/V TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA

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

ZH ¢ (spw)

frequency [Hz]



TROMINO"® Grilla

www.tromino.it

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

the following tables.]

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

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

fo>10/ Ly 0.84 > 0.17

n(fo) > 200 2733.8 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 82 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 3.016 Hz
Ag>2 217>2
foeak[Ann(f) £ 0a(f)] = fo 5% |0.02619| < 0.05
o: < (fo) 0.0221 < 0.12656
aa(to) < 8(fo) 0.3539 < 2.0
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ay/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20




PROSPEZIONE SISMICA CON METODOLOGIA ESAC

Campo sportivo di Malalbergo (BO) - 037035P2ESAC_SPAC270

n° tracce

At (ms)

T (s)

25

2,0

32,0

At: passo di campionamento; T: durata registrazione.

Shot #, Location / Channel #
#1, (0.0,0.0)
S 10111213 141516 171815 20 21 22 23 24

23 4567

(ms) ¥ § 3
3

F F F O L

T

00.0

b d L

TR F)

Ay

oyt i
ettt

oo.0

Velocity
(m's)
00 408 E16 1224 163.2204.0 244 82856 325.4 367.2 405.0 448.8 4806 530 4 5712

} o

——

4.0

8.0

12.0

16.0

20.0

24.0

Sismogramma registrato durante le acquisizioni di
microtremore sismico. In ascissa il numero dei
geofoni, in ordinata il tempo (ms).

Spettro di potenza nel dominio /~ve Picking della
curva sperimentali delle onde R (croci nere).

45 Geofono n* 24

Geofono
5 n*1

0 5 10 15 20 25 30 35 40 45
X (m)

50 55 60 &5 7O

Geometria dello stendimento sismico bidimensionale.

ESAC_Malalbergo

Velocity (mis)
0.0 100.0 200.0 300.0 400.0 500.0 500.0
@5 Anam H
0.0 (4.0,121 ;
=k : 3
- ] (9.8 231.3)
200 5| : |
= (12.9, 289.9)
40.0 \q 1 I
19.9, 217.8
60.0 \ —
\ (245, 371.8)
0.0 L
E
T 100.0 \
(=]
\ (37.4, 422.2)
120.0 \ =
140.0 \\
160.0 (50.7, 438.5)
180.0
(440.5)
200.0 - L

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




Tabella di sintesi

Profondita

n. Spessore
letto Vs (m/s)
Strato (m)

(m dal p.c.)
1 4.5 4.5 103.0
2 8.5 4.0 121.8
3 14.3 5.8 153.4
4 24.1 9.8 231.3
5 37.0 12.9 289.9
6 56.9 19.9 317.8
7 81.4 24.5 371.8
8 118.8 37.4 422.2
9 169.5 50.7 438.5
10 00 00 440.5

Vs3zo = 169.3 £ 10% [m/s]

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



TROMINO® Grilla

www.tromino.it
MALALBERGO_MS, MS 2018 TR8 037035P2HVSR271

Instrument: TRZ-0108/01-10

Start recording: 09/03/18 13:31:20 End recording: 09/03/18 14:31:20
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 1h00'00". Analyzed 90% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 60 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

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

7 m— Ayerage HNV

-
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frequency [Hz]
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TROMINO"® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.72 £ 0.04 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/L, 0.72 > 0.50

n(fo) > 200 718.8 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 36 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.906 Hz
Ap>2 1.66 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.02753| < 0.05
a; < &(fo) 0.01978 < 0.10781
aa(to) < 8(fo) 0.4172 < 2.0
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ay/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay(f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20
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via A. Ascari 6 - 44019 Gualdo di Voghiera (FE)
tel. 0532 773136-815683 Fax 0532 776455
info@songeo.it - ww.songeo.it
Decreto di concessione n° 56718 del 17.09.2007, per il rilascio dei certificati relativi
alle prove geotecniche in sito (settore c), ai sensi del D.P.R. 06.06.2001 n° 380 e Circolare 349/STC del
16.12.1999
Certificazione UNI EN ISO 9001 N° 17493 rilasciata da Certiquality

CERTIFICATO DI PROVA

CERTIFICATO N° 07/18 Data 27/02/2018 N° COMMESSA 15/18 Data 08/02/2018
COMMITTENTE: Dott.Geol. Samuel Sangiorgi
LOCALITA'": Pegola di Malalbergo (BO)
CANTIERE: Via Gotti

SCPTU N° 1

Specifiche di prova: ASTM D 5778-07; AGI 1977
Attrezzatura: Penetrometro PAGANI TG 63-200
Procedure: PRO E05

Attrezzi: Punta elettrica e piezocono sismico
DATA ESECUZIONE PROVA 08/02/2018

QUOTA INIZIO PROVA p.cC.

PROFONDITA' DELLA PROVA 35,00 m

PROFONDITA' DELLA FALDA 2,05 mdap.c.

ANNOTAZIONI:

COROGRAFIA E PLANIMETRIA:

j B Google Earth

3 PAGINE

P ¢ o $% /" Google Earth

IL PRESENTE CERTIFICATO SI COMPONE DI:

Sperimentatore

. Sistema di Gestione per la Qualita
Viod_cpt2010 (Rev 01 del 01/2017) pag 1di3 SONGEO il


Samuel Sangiorgi
037035P212CPTU272
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037035P212SCPT273
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Via A. Ascari 6 - 44019 Gualdo di Voghiera (FE)
tel. 0532 773136 - 0532 815683 fax 0532 776455
E mail info@songeo.it Sito www.songeo.it

PROVA N°:

SCPTU 1

DATA:

08/02/18 |

COMMITTENTE: Dott. Geol. Samuel Sangiorgi
LOCALITA": via Gotti Pegola (BO)
PROFONDITA' DELLA PROVA: 35,00 m
PROFONDITA' DELLA FALDA: 2,05 m
PREFORO: 0,98 m
Profondita | Velocita
(m) (m/sec) GRAFICO ONDE S
1,50 126,88
2,50 156,44
3,50 106,12 .
4,50 118,38 Velocita (ms)
5,50 156,06 50 100 150 200 250 300
6,50 163,97 0
7,50 199,62 §\3§
8,50 192,02 §\$/
9,50 189,62 5
10,50 204,15 "Q
11,50 210,41 \9
12,50 222,98 2
1350 | 23847 10 e
14,50 224,26 LN
15,50 245,79 \§
16,50 205,40 15 o’
17,50 217,32 ;\/Q
18,50 211,20 . §§
1950 | 22382 | £ N
20,50 244,17 S 20 L e
2150 | 21734 || 2 -
22,50 212,29 %
23,50 217,25 a
25
24,50 220,25 L)
25,50 244,73 2
26,50 254,20 g
27,50 254,58 30 g
28,50 260,64
29,50 248,07
30,50 237,50
31,50 245,88 35
32,50 248,59
33,50 250,75
34,50 257,25
Vs;, (m/sec): 208,10
Categoria suolo di fondazione: C %

T



Samuel Sangiorgi
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via A. Ascari 6 - 44019 Gualdo di Voghiera (FE)
tel. 0532 773136-815683 Fax 0532 776455
info@songeo.it - ww.songeo.it
Decreto di concessione n° 56718 del 17.09.2007, per il rilascio dei certificati relativi
alle prove geotecniche in sito (settore c), ai sensi del D.P.R. 06.06.2001 n° 380 e Circolare 349/STC del
16.12.1999
Certificazione UNI EN ISO 9001 N° 17493 rilasciata da Certiquality

CERTIFICATO DI PROVA

CERTIFICATO N° 34/18 Data 03/04/2018 N° COMMESSA 15/18 Data 08/02/2018
COMMITTENTE: Dott. Geol. Samuel Sangiorgi
LOCALITA'": Malalbergo (BO)

CANTIERE: Via Lavinia Fontana

SCPTU N° 2

Specifiche di prova: ASTM D 5778-07; AGI 1977
Attrezzatura: Penetrometro PAGANI TG 63-200
Procedure: PRO E05

Attrezzi: Punta elettrica e piezocono sismico
DATA ESECUZIONE PROVA 03/04/2018

QUOTA INIZIO PROVA p.cC.

PROFONDITA' DELLA PROVA 23,00 m

PROFONDITA' DELLA FALDA 0,70 m da p.c.

ANNOTAZIONI:

Prova interrotta per disancoraggio dello strumento a 23.00 m

COROGRAFIA E PLANIMETRIA:

Sperimentatore

. Sistema di Gestione per la Qualita
Viod_cpt2010 (Rev 01 del 01/2017) pag 1di3 SONGEO il


Samuel Sangiorgi
037035P213CPTU274
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037035P213SCPT275

NIQODNTNRQ sk

Via A. Ascari 6 - 44019 Gualdo di Voghiera (FE)
tel. 0532 773136 - 0532 815683 fax 0532 776455
E mail info@songeo.it Sito www.songeo.it

PROVA N°:

SCPTU 2

DATA:

03/04/2018 |

COMMITTENTE:

dott. geol. Samuel Sangiorgi

LOCALITA":

Malalbergo (BO) bocciodromo

PROFONDITA' DELLA PROVA:
PROFONDITA' DELLA FALDA:
PREFORO:

23,00 m

1,30 m
0,30 m

Profondita | Velocita |

GRAFICO ONDE S

(m) (m/sec)
Velocita (ms)

1,50 105,10

250 151,60 0 50 100 150 200 250 300
3,50 142,86 0

4,50 147,10

5,50 163,92

6,50 155,68

7,50 146,11 S

8,50 156,10

9,50 163,82

10,50 173,82

11,50 168,27 10

¥
kY

12,50 170,32

13,50 186,14

14,50 181,48

15,50 205,38

—~ 15
16,50 | 260,24 || E
1750 | 262,67 || =
18,50 254,15 -g
19,50 | 263,09 || S
20,50 | 254,17 320
21,50 | 249,94
22,50 | 249,95
25
30

Vs (m/sec):

187,90



Samuel Sangiorgi
037035P213SCPT275


TROMINO® Grilla

www.tromino.it
MALALBERGO_MS, MS 2018 TR1 037035P214HVSR276

Instrument: TRZ-0108/01-10

Start recording: 08/02/18 10:04:48 End recording: 08/02/18 10:24:49
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

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

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.88 + 0.01 Hz. {In the range 0.1-20.0 Hz).

7 m— Ayerage HNV

-
APH

LT 1 10
frequency [Hz]

H/V TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA

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

zH / (sjwu)

frequency [Hz]



TROMINO"® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.88 £ 0.01 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.88 > 0.50

n(fo) > 200 840.0 > 200

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

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

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.719 Hz
Ap>2 1.64 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.00288| < 0.05
a; < &(fo) 0.00252 < 0.13125
aa(to) < 8(fo) 0.3763 < 2.0
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ay/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20




TROMINO"® Grilla

www.tromino.it
MALALBERGO_MS, MS 2018 TR2 037035P215HVSR277

Instrument: TRZ-0108/01-10

Start recording: 08/02/18 11:00:35 End recording: 08/02/18 11:20:36
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h20'00". Analyzed 65% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 9.38 + 1.43 Hz. (In the range 0.1-20.0 Hz).

7 m— Ayerage HNV
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TROMINO"® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 9.38 + 1.43 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 9.38 > 0.50

n.(fo) > 200 7312.5 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 451 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 7.469 Hz
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 17.531 Hz
Ag>2 213>2
foeak[Ann(f) £ 0a(f)] = fo 5% |0.07426| < 0.05 NO
a; < &(fo) 0.69614 < 0.46875 NO
aa(to) < 8(fo) 0.3949 < 1.58
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles

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

£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg

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

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

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

be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it
MALALBERGO_MS, MS 2018 TR10 037035P216HVSR278

Instrument: TRZ-0108/01-10

Start recording: 09/03/18 17:22:10 End recording: 09/03/18 17:42:11
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

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

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.81 + 0.09 Hz. {In the range 0.1-20.0 Hz).

7 m— Ayerage HNV
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TROMINO"® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.81 £ 0.09 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.81 > 0.50

n(fo) > 200 828.8 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 40 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.75 Hz
Ap>2 143>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.05413| < 0.05 NO
o: < (fo) 0.04398 < 0.12188
O'A(fo) < e(fo) 0.289<2.0
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ay/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it
MALALBERGO_MS, MS 2018 TR16 037035P217HVSR279

Instrument: TRZ-0108/01-10

Start recording: 03/04/18 10:35:55 End recording: 03/04/18 10:55:56
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

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

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.94 £ 0.11 Hz. (In the range 0.1 - 20.0 Hz).
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TROMINO"® Grilla
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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting

the following tables.]

Max. H/V at 0.94 £ 0.11 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.94 > 0.50

n(fo) > 200 843.8 > 200

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

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

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.781 Hz
Ag>2 2.24>2
foeak[Ann(f) £ 0a(f)] = fo 5% |0.05773| < 0.05 NO
a; < &(fo) 0.05412 < 0.14063
aa(to) < 8(fo) 0.447 < 2.0
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles

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

£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg

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

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

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

be multiplied or divided
Ologrv(f) standard deviation of log Ay(f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it
MALALBERGO_MS, MS 2018 TR17 037035P218HVSR280

Instrument: TRZ-0108/01-10

Start recording: 03/04/18 11:02:54 End recording: 03/04/18 11:22:55
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

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

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.94 + 0.07 Hz. (In the range 0.1-20.0 Hz).
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TROMINO"® Grilla
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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting

the following tables.]

Max. H/V at 0.94 £ 0.07 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.94 > 0.50

n(fo) > 200 975.0 > 200

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

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

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 1.438 Hz
Ag>2 252>2
foeak[Ann(f) £ 0a(f)] = fo 5% |0.0392| < 0.05
a; < &(fo) 0.03675 < 0.14063
aa(to) < 8(fo) 0.487 < 2.0
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ay/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay(f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it
MALALBERGO_MS, MS 2018 TR18 037035P219HVSR281

Instrument: TRZ-0108/01-10

Start recording: 07/04/18 10:30:20 End recording: 07/04/18 10:50:21
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

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

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 16.84 + 2.93 Hz. (In the range 0.1 - 20.0 Hz).
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TROMINO"® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 16.84 + 2.93 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/L, 16.84 > 0.50

n(fo) > 200 16170.0 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 810 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 4.531 Hz
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 30.875 Hz
Ap>2 1.89 > 2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.08546| < 0.05 NO
a; < &(fo) 1.43955 < 0.84219 NO
aa(to) < 8(fo) 0.4031 < 1.58
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles

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

£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg

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

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

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

be multiplied or divided
Ologrv(f) standard deviation of log Ay(f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20




TROMINO"® Grilla

www.tromino.it
MALALBERGO_MS, MS 2018 TR19 037035P220HVSR282

Instrument: TRZ-0108/01-10

Start recording: 07/04/18 09:24:13 End recording: 07/04/18 09:44:14
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

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

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.75 + 0.02 Hz. {In the range 0.1-20.0 Hz).
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TROMINO"® Grilla

www.tromino.it

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

the following tables.]

Max. H/V at 0.75 £ 0.02 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.75 > 0.50

n(fo) > 200 705.0 > 200

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

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

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 NO
Ap>2 1.75>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.01038| < 0.05
a; < &(fo) 0.00778 < 0.1125
aa(to) < 8(fo) 0.3844 < 2.0
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ay/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay(f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

www.tromino.it
MALALBERGO_MS, MS 2018 TR20 037035P221HVSR283

Instrument: TRZ-0108/01-10

Start recording: 07/04/18 10:04:26 End recording: 07/04/18 10:24:27
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

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

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.91 + 0.05 Hz. {In the range 0.1-20.0 Hz).

7 m— Ayerage HNV
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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 0.91 £ 0.05 Hz (in the range 0.1 - 20.0 Hz).

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

fo>10/Ly 0.91 > 0.50

n(fo) > 200 851.9 > 200

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

f < 2fy if fy > 0.5Hz Exceeded 0 out of 44 times
f < 2fy if fy <0.5Hz

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

Exists f in [fo/4, fo] | Aunv(f) < Ag/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.656 Hz
Ap>2 1.90>2 NO
foeak[Ann(f) £ 0a(f)] = fo 5% |0.02655| < 0.05
o: < (fo) 0.02407 < 0.13594
aa(to) < 8(fo) 0.4077 < 2.0
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition o; < £(fo)
Ay H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apgy(f ) < Ag/2
fr frequency between f, and 4f, for which Apy(f *) < Ay/2
aa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Ologrv(f) standard deviation of log Ay (f) curve
(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for a;and ga(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25f, 0.2 1, 0.151, 0.10f, 0.05 f,
B(fo) for aa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fy) for Ojeqrv(fa) 0.48 0.40 0.30 0.25 0.20




PROSPEZIONE SISMICA CON METODOLOGIA ATTIVA/PASSIVA MASW/Re.Mi.

Localita Casoni, Comune di Malalbergo (BO) - 037035L8MASW8

n° tracce | Ax (m) | L tot (m) | At (ms) T (s)

25 2,0 46,0 0,5/2,0 | 2,0/32,0

Ax: interdistanza geofonica; L tot: lunghezza profilo; At: passo di campionamento; T: durata registrazione.

Shot #, Location / Channel # ~
# 24, (-5.0, 0.0) Velocity o
2 a [ 8 10 12 14 16 18 2 22 24 o (mis}
| 1 | UiU 4UI.B S1I.E 12|2.4 165}.240[{0 24TI.BZS;E..E 32|6.4 BEIT.Z 40?%.0 44|S.B 43?.6 SSID.J. E-'r'|1.2
(ms) —
2000 —F—2= ,(,«?_i;,'.'
400.0 d
&00.0
200.0
1000.0
1200.0
1400.0
1600.0
1200.0
Z2000.0
Sismogramma registrato durante le acquisizioni di Spettro di potenza nel dominio /~ve Picking della
microtremore sismico. In ascissa il numero dei curva sperimentali delle onde R (croci nere).
geofoni, in ordinata il tempo (ms).
MASW Casoni Tabella di sintesi
Welocity (mis)
0.0 100.0 200.0 300.0 400.0
0.0 T TonTy
.............................. @ 20, 1205 Profondita s
n. essore
50 s, 2.8, 200.5) letto P Vs (m/s)
[~ Strato (m)
......... (m dal p.c.)
o= 1 1.3 1.3 106.1
....................... \ 2 3.3 2.0 129.5
0 ‘Y\ | 520 3 6.1 2.8 200.9
% \ 4 10.0 3.9 227.5
200 5 15.5 5.5 241.1
.................. T | 72T 6 23.2 7.7 271.8
250 H 7 34.0 10.8 277.0
.......................... \|| 8 00 00 286.2
30.0 Tﬂﬂ: £al
__________________________ e Vsso = 222.8 = 10% [m/s]
350 -I I :
Modello di sottosuolo (1D) descritti in termini di Vs e . o _ .
spessore dei sismostrati (spezzata blu) e curva di Sintesi dei parametri del 'modello di sottosuolo
dispersione sperimentale delle onde R (curva rossa). ottenuto e Valore di Vs30 calcolato.




PROSPEZIONE SISMICA CON METODOLOGIA ATTIVA/PASSIVA MASW/Re.Mi.

Capoluogo, Comune di Malalbergo (BO) - 037035L9MASW9

n° tracce | Ax (m)

L tot (m)

At (ms) T (s)

25 3,0

69,0

0,5/2,0 | 2,0/32,0

Ax: interdistanza geofonica; L tot: lunghezza profilo; At: passo di campionamento; T: durata registrazione.

Shot #, Location / Channel #
# 24, (-5.0, 0.0}

2I All GI a2 10 12 14 16 18 2 22 24

™ P! H

200.0 b

-

400.0

e
i

S00.0

&00.0

1000.0

1200.0

1400.0

1600.0

1800.0

2000.0

Velocity iy

0.0 40|.B 81| B 12|2.4 15|3.2 ZElld.El 24-;1.323?.6 321|i.4 36|T.2 QUIS.D 44IS.3 43|9.6 53|0.4 57I1 2

Sismogramma registrato durante le acquisizioni di
microtremore sismico. In ascissa il numero dei
geofoni, in ordinata il tempo (ms).

Spettro di potenza nel dominio /~ve Picking della
curva sperimentali delle onde R (croci nere).

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

Tabella di sintesi

Profondita

n. Spessore
letto Vs (m/s)
Strato (m)

(m dal p.c)
1 2.1 2.1 114.1
2 4.1 2.0 114.8
3 6.9 2.8 119.2
4 10.8 3.9 152.5
5 16.9 6.1 206.0
6 24.0 7.1 238.4
7 32.4 8.4 277.2
8 00 00 314.0

Vs30 = 180.6 = 10% [m/s]

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




PROSPEZIONE SISMICA CON METODOLOGIA ATTIVA/PASSIVA MASW/Re.Mi.

Localita Ponticelli, Comune di Malalbergo (BO) - 037035L10MASW10

n° tracce | Ax (m)

L tot (m)

At (ms) T (s)

25 3,0

69,0

0,5/2,0 | 2,0/32,0

Ax: interdistanza geofonica; L tot: lunghezza profilo; At: passo di campionamento; T: durata registrazione.

Shot #, Location / Channel #
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Sismogramma registrato durante le acquisizioni di
microtremore sismico. In ascissa il numero dei
geofoni, in ordinata il tempo (ms).

Spettro di potenza nel dominio 7/~ve Picking della
curva sperimentali delle onde R (croci nere).

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

Tabella di sintesi

Profondita

n. Spessore
letto Vs (m/s)
Strato (m)

(m dal p.c)
1 2.1 2.1 121.2
2 4.1 2.0 150.5
3 6.9 2.8 154.4
4 10.8 3.9 179.2
5 15.7 4.9 245.4
6 22.9 7.2 274.7
7 31.4 8.5 321.2
8 ) 0 351.5

Vs30 = 216.4 + 10% [m/s]

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






