ALLEGATO N. 1

Prove geognostiche/geofisiche di nuova realizzazione




INTERGEO srl 040015P46 CPTE11

/71BN

2 GEO Strada Acquasalata 9 Total depth: 20.00 m, Date: 25/07/2024
ez | we 0o Tue numeers, vou oo tue Jos: Serravalle di San Marino (RSM) Est. GWL: 3.10 m
Coords: lat 44.118772° lon 12.349118°
Project: Comune Gambettola (FC) Cone Type: PAGANI
Location: Microzonazione sismica III livello Cone Operator: Mondaini Emanuel
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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INTERGEO srl CPTE11

AN 2 GEQ!| O G| SM|[(| Strada Acquasalata 9 Total depth: 20.00 m, Date: 25/07/2024
\“. s | we Do THE numeers, vou oo Tue Jost Serravalle di San Marino (RSM) Est. GWL: 3.10 m

Coords: lat 44.118772° lon 12.349118°
Project: Comune Gambettola (FC) Cone Type: PAGANI
Location: Microzonazione sismica III livello Cone Operator: Mondaini Emanuel

TRANSITION LAYER DETECTION ALGORITHM REPORT
Summary Details & Plots

Short description

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software
requires a range of I. values over which the transition will be defined (typically somewhere between 1.80 < I. < 3.0) and a rate
of change of I.. Transitions typically occur when the rate of change of I.is fast (i.e. delta I. is small).

The SBT,, plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

SBTn Index Norm. Soil BehavioygJyae
Sand & silty sand
Silty sand & sandy silt

Clay & silty clay
Clay & silty clay

Clay

Clay & silty clay
Clay

Clay

Clay & silty clay
Clay

Clay

Silty sand & sandy silt
Clay & silty clay
Clay & silty clay
Clay & silty clay
Sand & silty sand

Sand & silty sand
Clay & silty clay

Clay
Clay & silty clay
Clay & silty clay
Clay
Clay & silty clay

Depth (m)
Depth (m)

Clay

Organic soil
Clay

Clay & silty clay
Clay

Clay & silty clay

Clay

Clay & silty clay

Clay & silty clay

S B e e e e e B L m s

0 2 4 6 8 10 12 14 16 18
SBTn (Robertson, 1990)

Transition layer algorithm properties General statistics

I. minimum check value: 1.70 Total points in CPT file: 2000

I. maximum check value: 3.00 Total points excluded: 303

I. change ratio value: 0.0010 Exclusion percentage: 15.15%
Minimum number of points in layer: 4 Number of layers detected: 21
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INTERGEO srl 040015P47 CPTE12

.
/71BN

2 GEO Strada Acquasalata 9 Total depth: 20.00 m, Date: 24/07/2024
Nat#zz | WE DO THE NUMBERS, YOU DO THE JOB! Serravalle di San Marino (RSM) Est. GWL: 3.10 m
Coords: lat 44.110154° lon 12.341976°
Project: Comune Gambettola (FC) Cone Type: PAGANI
Location: Microzonazione sismica III livello Cone Operator: Mondaini Emanuel
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
Cross correlation between qc & fs
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INTERGEO srl CPTE12

AN 2 GEQ!| O G| SM|[(| Strada Acquasalata 9 Total depth: 20.00 m, Date: 24/07/2024
\“. s | we Do THE numeers, vou oo Tue Jost Serravalle di San Marino (RSM) Est. GWL: 3.10 m

Coords: lat 44.110154° lon 12.341976°
Project: Comune Gambettola (FC) Cone Type: PAGANI
Location: Microzonazione sismica III livello Cone Operator: Mondaini Emanuel

TRANSITION LAYER DETECTION ALGORITHM REPORT
Summary Details & Plots

Short description

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software
requires a range of I. values over which the transition will be defined (typically somewhere between 1.80 < I. < 3.0) and a rate
of change of I.. Transitions typically occur when the rate of change of I.is fast (i.e. delta I. is small).

The SBT,, plot below, displays in red the detected transition layers based on the parameters listed below the graphs.
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SBTn (Robertson, 1990)

Transition layer algorithm properties General statistics
I. minimum check value: 1.70 Total points in CPT file: 2000
I. maximum check value: 3.00 Total points excluded: 290
I. change ratio value: 0.0010 Exclusion percentage: 14.50%
Minimum number of points in layer: 4 Number of layers detected: 23
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2 GEO Strada Acquasalata 9 Total depth: 19.85 m, Date: 25/07/2024
‘{\‘3‘,’,’,7 we Do THE numeeRrs, vou bo Tre Jos Serravalle di San Marino (RSM) Est. GWL: 2.50 m
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Project: Comune Gambettola (FC) Cone Type: PAGANI
Location: Microzonazione sismica III livello Cone Operator: Mondaini Emanuel
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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INTERGEO srl CPTE14

AN 2 GEQ!| O G| SM|[(| Strada Acquasalata 9 Total depth: 19.85 m, Date: 25/07/2024
\“. s | we Do THE numeers, vou oo Tue Jost Serravalle di San Marino (RSM) Est. GWL: 2.50 m

Coords: lat 44.127183° lon 12.359578°
Project: Comune Gambettola (FC) Cone Type: PAGANI
Location: Microzonazione sismica III livello Cone Operator: Mondaini Emanuel

TRANSITION LAYER DETECTION ALGORITHM REPORT
Summary Details & Plots

Short description

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software
requires a range of I. values over which the transition will be defined (typically somewhere between 1.80 < I. < 3.0) and a rate
of change of I.. Transitions typically occur when the rate of change of I.is fast (i.e. delta I. is small).

The SBT,, plot below, displays in red the detected transition layers based on the parameters listed below the graphs.
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SBTn (Robertson, 1990)
Transition layer algorithm properties General statistics
I. minimum check value: 1.70 Total points in CPT file: 1985
I. maximum check value: 3.00 Total points excluded: 147
I. change ratio value: 0.0010 Exclusion percentage: 7.41%
Minimum number of points in layer: 4 Number of layers detected: 9
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INTERGEO srl
.,'1’.".“.‘3\. G EO Strada Acquasalata 9
Nat#zz | WE DO THE NUMBERS, YOU DO THE JOB! Serravalle di San Marino (RSM)

040015P49

Project: Comune Gambettola (FC)
Location: Microzonazione sismica III livello

CPTE16

Total depth: 20.00 m, Date: 23/07/2024
Est. GWL: 2.90 m

Coords: lat 0° lon 0°

Cone Type: PAGANI

Cone Operator: Mondaini Emanuel
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag

distance (one lag is the distance between two sucessive CPT measurements).
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INTERGEO srl CPTE16

2N GEO!| ()| SM || | Strada Acquasalata 9 Total depth: 20.00 m, Date: 23/07/2024
\“. s | we Do THE numeers, vou oo Tue Jost Serravalle di San Marino (RSM) Est. GWL: 2.90 m

Coords: lat 0° lon 0°
Project: Comune Gambettola (FC) Cone Type: PAGANI
Location: Microzonazione sismica III livello Cone Operator: Mondaini Emanuel

TRANSITION LAYER DETECTION ALGORITHM REPORT
Summary Details & Plots

Short description

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software
requires a range of I. values over which the transition will be defined (typically somewhere between 1.80 < I. < 3.0) and a rate
of change of I.. Transitions typically occur when the rate of change of I.is fast (i.e. delta I. is small).

The SBT,, plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

SBTn Index Norm. Soil Behaviour Type
1.5 1.5 Sand & silty sand
2 2 Silty sand & sandy silt
2.5
2:5 3 Clay
3 Clay & silty clay
3.5 3.5 Clay & silty clay
4 4 Clay & silty clay
45 45 Clay & silty clay
' 5 5 Clay
Organic soil
5.5 5.5
6 6
6.5 6.5
5 7 Clay
7.5 7.5
8 8 .
8.5 8.5 Clay &silty clay
9 9 Silty sand & sandy silt
—~ 95 —~ 9.5 Clay & silty clay
E 10 € 10 Clay &silty clay
_g 10.5 g 10.5
2 11 > 1
Q115 Q115 Clay
12 12
12.5 12.5
13 13 Clay & silty clay
135 135 Clay & silty clay
14 14 Clay
14.5 14.5
15 15 Clay & silty clay
15.5 15.5
16 16 Clay
16.5 16.5 Clay &silty clay
17 17 Clay & silty clay
17.5 17.5 Clay
Clay & silty clay
18 18 Sand & silty sand
18.5 18.5 Silty sand & sandy silt
19 19
19.5 . g::i&silty clay
20 20 — T T
0 2 4 6 8 10 12 14 16 18
SBTn (Robertson, 1990)
Transition layer algorithm properties General statistics
I. minimum check value: 1.70 Total points in CPT file: 1891
I. maximum check value: 3.00 Total points excluded: 169
I. change ratio value: 0.0010 Exclusion percentage: 8.94%
Minimum number of points in layer: 4 Number of layers detected: 11
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INTERGEO srl 040015P50 CPTE17

.
/71BN

2 GEO Strada Acquasalata 9 Total depth: 20.07 m, Date: 25/07/2024
‘{\‘3‘,’,‘,7 we po e numeers, vou oo tue Joel Serravalle di San Marino (RSM) Est. GWL: 2.70 m
Coords: lat 44.117341° lon 12.357701°
Project: Comune Gambettola (FC) Cone Type: PAGANI
Location: Microzonazione sismica III livello Cone Operator: Mondaini Emanuel
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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INTERGEO srl CPTE17

AN 2 GEQ!| O G| SM|[(| Strada Acquasalata 9 Total depth: 20.07 m, Date: 25/07/2024
\“. s | we Do THE numeers, vou oo Tue Jost Serravalle di San Marino (RSM) Est. GWL: 2.70 m

Coords: lat 44.117341° lon 12.357701°
Project: Comune Gambettola (FC) Cone Type: PAGANI
Location: Microzonazione sismica III livello Cone Operator: Mondaini Emanuel

TRANSITION LAYER DETECTION ALGORITHM REPORT
Summary Details & Plots

Short description

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software
requires a range of I. values over which the transition will be defined (typically somewhere between 1.80 < I. < 3.0) and a rate
of change of I.. Transitions typically occur when the rate of change of I.is fast (i.e. delta I. is small).

The SBT,, plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

SBTn Index Norm. Soil BehavioygJyae

Very stiff sand/clayey sand
Very stiff sand/clayey sand
Clay & silty clay
Clay &silty clay
2 Clay &silty clay

Clay
3 Clay &silty clay

.

4 Clay

5 Clay & silty clay
Clay
Clay & silty clay

Clay

Organic soil
Clay

Clay

Clay

Clay & silty clay
Clay

Clay
Clay

Depth (m)
Depth (m)

Clay
Clay & silty clay
Clay

Clay & silty clay
Cla

Cla¥ & silty clay

Clay & silty clay

Clay

Silty sand & sandy silt

Silty sand & sandy silt
Clay

Clay & silty clay

Clay

Clay

Clay

L ' I ! I L] T LI | 1 T
0 2 4 6 8 10 12 14 16 18
SBTn (Robertson, 1990)

Transition layer algorithm properties General statistics

I. minimum check value: 1.70 Total points in CPT file: 2007

I. maximum check value: 3.00 Total points excluded: 299

I. change ratio value: 0.0010 Exclusion percentage: 14.90%
Minimum number of points in layer: 4 Number of layers detected: 23
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INTERGEO srl 040015P51
ooy G EO : Strada Acquasalata 9

‘\“‘3.‘..',"’7 Wwe DO THE nuMBERS, You bo THE Jos: Serravalle di San Marino (RSM)

Project: Comune Gambettola (FC)
Location: Microzonazione sismica III livello

SCPTU1

Total depth: 30.59 m, Date: 24/07/2024
Est. GWL: 3.50 m

Coords: lat 44.106803° lon 12.336306°
Cone Type: PAGANI

Cone Operator: Mondaini Emanuel
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag

distance (one lag is the distance between two sucessive CPT measurements).
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INTERGEO srl SCPTU1

AN 2 GEQ!| O G| SM|[(| Strada Acquasalata 9 Total depth: 30.59 m, Date: 24/07/2024
\“. s | we Do THE numeers, vou oo Tue Jost Serravalle di San Marino (RSM) Est. GWL: 3.50 m

Coords: lat 44.106803° lon 12.336306°
Project: Comune Gambettola (FC) Cone Type: PAGANI
Location: Microzonazione sismica III livello Cone Operator: Mondaini Emanuel

TRANSITION LAYER DETECTION ALGORITHM REPORT
Summary Details & Plots

Short description

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software
requires a range of I. values over which the transition will be defined (typically somewhere between 1.80 < I. < 3.0) and a rate
of change of I.. Transitions typically occur when the rate of change of I.is fast (i.e. delta I. is small).

The SBT,, plot below, displays in red the detected transition layers based on the parameters listed below the graphs.
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SBTn (Robertson, 1990)
Transition layer algorithm properties General statistics
I. minimum check value: 1.70 Total points in CPT file: 3059
I. maximum check value: 3.00 Total points excluded: 511
I. change ratio value: 0.0010 Exclusion percentage: 16.70%
Minimum number of points in layer: 4 Number of layers detected: 35
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INTERGEO srl

Vl'! I NTERGE" Strada Acquasalata 9

SERVIZI GEOLOGICI Serravalle (R_SM) .
http://www.info@intergeosm.com

Project: Microzonazione sismica I11 livello Borehole ID: SCPTU1

Average S signals full graph (L & R signals)
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420
! ] ] | | ] | 1 ] ] | ] ] | ] | ! ] ] | | ] | 1 ] ] | ] ] | ] | ] ] ] | | ] | 1 l ]

1.00 e T A S -1.00
140.58 mfs:— 7~ —
2.00 185";5 mfs [ —— -2.00
%907 2 30 Sl T -3.00
4.00 —— = u"m/s"_ P —— -4.00
286.19mfs
5000 0 e— -5.00
737
6.00 55 frm/s -6.00
7.00 -7.00
8.00 s -8.00
9.00 ——= -9.00
10.00 — — -10.00
11.00 - -11.00
12.00 -12.00
13.00 -13.00
= 14.00 -14.00
= 15.00 1 -15.00
=
3. 16.00 -16.00
8 17.00 — e ‘ -17.00
18.00 e R e R -18.00
19.00 = —— e -19.00
20.00 S e s -20.00
21.00 -21.00
22.00 ; = —_— —_— -22.00
23.00 R e : R B i T s S -23.00
24.00 S P N AN e e e —_— — -24.00
25.00 e e -25.00
26.00 : i e e — -26.00
27.00- e e — -27.00
350.32 m/s - ) ) o =
28.00 - P = A e =R I e e T —r =7 > & -1 T =1 —28.00
353.92m/s . o
29.00 B T e e e e T e -29.00
280.87-m/s . i~
30.00 TR, e _‘_;7’; e e e i e e ol SRS S = —-30.00
I I I ) I I ) I ) ) ) I ) ) I 1 I I I ) I I ) I 1 I ) I ) ) I 1 I ) I ) I I ) I 1 I )
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420
Time (ms)
S.P.A.S. 2016 v.4.1.1.5 - Signal Processing and Analysis Software 1

Project file: C:\Users\Intergeo\OneDrive\Desktop\Lavoro\PENETROMETRIE\Penetrometrie 2024\Vannoni Fabio-Copioli Carlo\g-luglio 2024\Microzonazione sismica Il liv. Comune Gambettola (FC)-325-115-SCPTE3-SCPTEI\SCPTE1-SW\ANALISI SCPTU1.spa



This software is licensed to: Intergeo srl

Detailed result plots over depth
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INTERGEO srl SCPTE2

@2 GEO Strada Acquasalata 9 040015P52 Total depth: 30.10 m, Date: 24/07/2024
ez | we 0o Tue numeers, vou oo tue Jos: Serravalle di San Marino (RSM) Est. GWL: 2.80 m
Coords: lat 44.119291° lon 12.333137°
Project: Comune Gambettola (FC) Cone Type: PAGANI
Location: Microzonazione sismica III livello Cone Operator: Mondaini Emanuel
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs
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INTERGEO srl SCPTE2

AN 2 GEQ!| O G| SM|[(| Strada Acquasalata 9 Total depth: 30.10 m, Date: 24/07/2024
\“. s | we Do THE numeers, vou oo Tue Jost Serravalle di San Marino (RSM) Est. GWL: 2.80 m

Coords: lat 44.119291° lon 12.333137°
Project: Comune Gambettola (FC) Cone Type: PAGANI
Location: Microzonazione sismica III livello Cone Operator: Mondaini Emanuel

TRANSITION LAYER DETECTION ALGORITHM REPORT
Summary Details & Plots

Short description

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software
requires a range of I. values over which the transition will be defined (typically somewhere between 1.80 < I. < 3.0) and a rate
of change of I.. Transitions typically occur when the rate of change of I.is fast (i.e. delta I. is small).

The SBT,, plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

SBTn Index Norm. Soil Behaviour Type
Organic soil
1 Silty sand & sandy silt
2 Silty sand & sandy silt
Clay & silty clay
3 Clay
4 Clay & silty clay
Sand & silty sand
5 Silty sand & sandy silt
Silty sand & sandy silt
6 Clay &silty clay
Silty sand & sandy silt
7 Silty sand & sandy silt
Clay
8 S|Ity sand & sandy silt
9 Clay & silty clay
Silty sand & sandy silt
10 Silty sand & sandy silt
Silty sand & sandy silt
11
12 Clay
13 Clay & silty clay
€ 14 = Clay & silty clay
Z 15 Z Silty sand & sandy silt
a 16 ‘| Silty sand & sandy silt
a a
17 Clay
18
Clay & silty clay
19 Clay
20 Clay
21 Clay & silty clay
Clay & silty clay
22 Silty sand & sandy silt
23 Silty sand & sandy silt
Clay & silty clay
24 Clay
25 Silty sand & sandy silt
Clay & silty clay
26 Clay & silty clay
27
28 Clay
29
30
0 2 4 6 8 10 12 14 16 18
SBTn (Robertson, 1990)
Transition layer algorithm properties General statistics
I. minimum check value: 1.70 Total points in CPT file: 3010
I. maximum check value: 3.00 Total points excluded: 609
I. change ratio value: 0.0010 Exclusion percentage: 20.23%
Minimum number of points in layer: 4 Number of layers detected: 46
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Project: Microzonazione 111 livello

Average S signals full graph (L & R signals)

Borehole ID: SCPTU2
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Detailed result plots over depth

Estimated shear wave velocity
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INTERGEO srl
..'1’.".“.‘3\. G EO Strada Acquasalata 9
Nat#zz | WE DO THE NUMBERS, YOU DO THE JOB! Serravalle di San Marino (RSM)

040015P53

Project: Comune Gambettola (FC)
Location: Microzonazione sismica III livello

SCPTE3
Total depth: 30.51 m, Date: 24/07/2024
Est. GWL: 2.30 m
Coords: lat 44.121344° lon 12.345856°
Cone Type: PAGANI
Cone Operator: Mondaini Emanuel

Cone regjstance Sleeve friction
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distance (one lag is the distance between two sucessive CPT measurements).
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
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INTERGEO srl SCPTE3

AN 2 GEQ!| O G| SM|[(| Strada Acquasalata 9 Total depth: 30.51 m, Date: 24/07/2024
\“. s | we Do THE numeers, vou oo Tue Jost Serravalle di San Marino (RSM) Est. GWL: 2.30 m

Coords: lat 44.121344° lon 12.345856°
Project: Comune Gambettola (FC) Cone Type: PAGANI
Location: Microzonazione sismica III livello Cone Operator: Mondaini Emanuel

TRANSITION LAYER DETECTION ALGORITHM REPORT
Summary Details & Plots

Short description

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software
requires a range of I. values over which the transition will be defined (typically somewhere between 1.80 < I. < 3.0) and a rate
of change of I.. Transitions typically occur when the rate of change of I.is fast (i.e. delta I. is small).

The SBT,, plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

SBTn Index: Norm. Soil Behavioupybype:
0
- Sand & ssilty sand
1 1 gilty sand & sandy silt
2 2 oy
3 3 Sand & silty sand
Silty sand & sandy silt
4 4 Silty sand & sandy silt
Clay & silty clay
5 5 Organic soil
Clay
6 6 Clay & silty clay
7 7 Silty sand & sandy silt
8 8 Clay & silty clay
Silty sand & sandy silt
9 9 ——
Organic soil
10 10 Clay
11 11 Clay
12 12 Clay & silty clay
13 13
E 14 c 14 Clay
z 15 = 15
B +J .
(=% a Clay & silty clay
o 16 b 16
o 17 a4z Clay
18 18 g:ay & silty clay
ay
19 19 Clay
20 20 Clay & silty clay
Clay
21 21 gay & silty clay
ay
22 22 Clay & silty clay
23 23 Silty sand & sandy silt
Clay & silty clay
24 24 Sand & silty sand
25 25
26 26
27 27 Clay
28 28
29 29
30 30 Clay &silty clay
I ' I i I ' 1 '’ I ' I ! I '
0 2 4 6 8 10 12 14 16 18
SBTn (Robertson, 1990)
Transition layer algorithm properties General statistics
I. minimum check value: 1.70 Total points in CPT file: 3051
I. maximum check value: 3.00 Total points excluded: 363
I. change ratio value: 0.0010 Exclusion percentage: 11.90%
Minimum number of points in layer: 4 Number of layers detected: 29
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INTERGEO srl
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Serravalle (RSM)
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E’ SERVIZI GEOLOGICI

Project: Microzonazione sismica I11 livello

Average S signals full graph (L & R signals)

Borehole ID: SCPTU3
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Detailed result plots over depth
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TROMINO® Grilla

www.tromino.eu

040015P54

GAM_HV1, Gambettola

Max. H/V at 1.07 £ 0.36 Hz (in the range 0.0 - 30.0 Hz).

Instrument:  EXT- 24 bit USB

Data format: 16 byte

Full scale [mV]: n.a.

Start recording: 22/07/24 12:14:50 End recording: 22/07/24 12:34:50

Channel labels: NORTH SOUTH; EAST WEST ; UP DOWN

GPS data not available1.07 > 0.500K794.9 > 2000KExceeded 0 out of 34 timesOK
Trace length: ~ 0h20'00". Analyzed 62% trace (manual window selection)NO1.953 HzOK2.16 >
20K]0.33867| < 0.05N00.36381 < 0.10742N00.2545 < 1.780K

Sampling rate: 200 Hz

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 1.07 = 0.36 Hz. (In the range 0.0 - 30.0 Hz).
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GAM_HV2, Gambettola

Instrument:  EXT- 24 bit USB

Data format: 16 byte

Full scale [mV]: n.a.

Start recording: 22/07/24 10:04:19 End recording: 22/07/24 10:24:19
Channel labels: NORTH SOUTH; EAST WEST ; UP DOWN

GPS data not available

Trace length: ~ 0h20'00". Analyzed 68% trace (manual window selection)
Sampling rate: 200 Hz

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 1.07 + 0.21 Hz. (In the range 0.0 - 30.0 Hz).
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TROMINO® Grilla

www.tromino.eu

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

the following tables.]

Max. H/V at 1.07 £ 0.21 Hz (in the range 0.0 - 30.0 Hz).

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

fo>10/Ly, 1.07 > 0.50

n¢(fo) > 200 880.9 > 200

oa(f) < 2 for 0.51; <
oa(f) < 3 for 0.51; <

f < 2fy if fy > 0.5Hz Exceeded 0 out of 34 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, fol | Aun(f) < Ag/ 2 NO
Exists f*in [fy, 4fo] | Aunv(f*) < Ag/ 2 NO
Ap>2 1.80>2 NO
fpeak[Ann(f) £ oa(f)] = fo £ 5% |0.19467| < 0.05 NO
o; < &(fo) 0.20912 < 0.10742 NO
ca(fo) < 0(fo) 0.1917 < 1.78
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition o; < &(fo)
Ao H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f~ frequency between fy/4 and f, for which Ay (f ) < Ae/2
fr frequency between f, and 4f, for which Apy(f ) < Ag/2
calf) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Gioghv(f) standard deviation of log An(f) curve
0(fo) threshold value for the stability condition ca(f) < 6(fo)
Threshold values for o;and ca(fy)
Freq. range [Hz] <0.2 0.2-0.5 0.5-1.0 1.0-2.0 >2.0
£(fo) [HZ] 0.25 f, 0.2 fg 0.151, 0.10f, 0.05 f,
0(fo) for oa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Giogrv(fo) 0.48 0.40 0.30 0.25 0.20
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GAM_HV3, Gambettola

Instrument:  EXT- 24 bit USB

Data format: 16 byte

Full scale [mV]: n.a.

Start recording: 22/07/24 11:17:31 End recording: 22/07/24 11:37:31
Channel labels: NORTH SOUTH; EAST WEST ; UP DOWN

GPS data not available

Trace length: ~ 0h20'00". Analyzed 65% trace (manual window selection)
Sampling rate: 200 Hz

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 1.42 + 0.22 Hz. (In the range 0.0 - 30.0 Hz).
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TROMINO® Grilla

www.tromino.eu

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

the following tables.]

Max. H/V at 1.42 £ 0.22 Hz (in the range 0.0 - 30.0 Hz).

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

fo>10/ Ly 1.42 > 0.50

n.(fo) > 200 1104.5 > 200

oa(f) < 2 for 0.51; <
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, o] | Aunv(f) < A/ 2 NO
Exists f*in [fy, 4f] | Aunv(f*) < Ag/ 2 2.295 Hz
Ap>2 1.97>2 NO
fpeak[Ann(f) £ oa(f)] = fo £ 5% |0.15292| < 0.05 NO
o; < &(fo) 0.21654 < 0.1416 NO
ca(fo) < 0(fo) 0.3377 < 1.78
Ly window length
Ny number of windows used in the analysis
ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak frequency
Of standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition o; < &(fo)
Ao H/V peak amplitude at frequency fg
Ann(f) H/V curve amplitude at frequency f
f~ frequency between fy/4 and f, for which Ay (f ) < Ae/2
fr frequency between f, and 4f, for which Apy(f ) < Ag/2
calf) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Gioghv(f) standard deviation of log An(f) curve
0(fo) threshold value for the stability condition ca(f) < 6(fo)
Threshold values for o;and ca(fy)
Freq. range [Hz] <0.2 0.2-0.5 0.5-1.0 1.0-2.0 >2.0
g(fo) [HZ] 0.25f, 0.2f, 0.151, 0.10f, 0.05 f,
0(fo) for oalfo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Giogrv(fo) 0.48 0.40 0.30 0.25 0.20
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Prova Array 2D - GAM_ESAC1 t‘ﬂ GeoExploration

Committente: Dott. Geol. Carlo Copioli Cantiere: MS3 Comune di Gambettola
Localita: Gambettola (FC) Data: 23/07/2024
Coordinate UTM (WGS84-33N) profilo Vs: 286812 m E - 4887157 m N
GEOMETRIA ARRAY ESAC 48 ch ESAC ARRAY QC 48 ch
GAM ESAC 1 - 2D Geometry 00 600 1200
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Prova Array 2D - GAM_ESAC1 | ‘ﬁ GeoExploration

Committente: Dott. Geol. Carlo Copioli

Cantiere: MS3 Comune di Gambettola

Localita: Gambettola (FC)

Data: 23/07/2024

Coordinate UTM (WGS84-33N) profilo Vs:

286812 m E - 4887157 m N

PROFILO DI VELOCITA' ONDE SISMICHE DI TAGLIO
Vs (m/s)
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MODELLO FINALE VS

CALCOLO PARAMETRO VS30 (VSeq)

STRATO (N)

SPESSORE (H, m)

PROFONDITA' (m)

VS (m/s)

1

© O N U WwN

i
o
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H
h(strato)
srmer Vs (strato)

Vs,eq= -

Vs30 = 253

CLASSIFICAZIONE SISMICA DEI SUOLI (NTC2018)

Cat. C - Depositi di terreni a grana grossa mediamente addensati o terreni a grana
di i con profondita del superioria 30 m,
caratterizzati da un miglioramento delle proprieta meccaniche con la profondita e
da valori di velocita equivalente compresi tra 180 m/s e 360 m/s

fina
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Prova Array 2D - GAM_ESAC2

& GeoExploration

Committente: Dott. Geol. Carlo Copioli Cantiere: MS3 Comune di Gambettola
Localita: Gambettola (FC) Data: 23/07/2024
Coordinate UTM (WGS84-33N) profilo Vs: 286611 m E - 4888535 m N
GEOMETRIA ARRAY ESAC 48 ch ESAC ARRAY QC 48 ch
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record 2001 of g
® b t S/ N
N record_1003 ~ record_2001
3 Vi)
00 3
L 12483 .
4 »‘ b [
L b HE R
.
&0 \
britd ;
|2 \
§ £ w0
141 g \
i H
3 b
0
i Phpd "\‘
wao
& — -
PROCESSO DI INVERSIONE DATI ESAC
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Prova Array 2D - GAM_ESAC2 | ‘ﬁ GeoExploration

Committente: Dott. Geol. Carlo Copioli

Cantiere: MS3 Comune di Gambettola

Localita: Gambettola (FC)

Data: 23/07/2024

Coordinate UTM (WGS84-33N) profilo Vs: 286611 m E - 4888535 m N

PROFILO DI VELOCITA' ONDE SISMICHE DI TAGLIO
Vs (m/s)
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MODELLO FINALE VS

CALCOLO PARAMETRO VS30 (VSeq)
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SPESSORE (H, m)
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VS (m/s)
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Vs,eq= -

Vs30 = 233

CLASSIFICAZIONE SISMICA DEI SUOLI (NTC2018)

Cat. C - Depositi di terreni a grana grossa mediamente addensati o terreni a grana
di i con profondita del superioria 30 m,
caratterizzati da un miglioramento delle proprieta meccaniche con la profondita e
da valori di velocita equivalente compresi tra 180 m/s e 360 m/s

fina
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Prova Array 2D - GAM_ESAC3 m GeoExploration

Committente: Dott. Geol. Carlo Copioli Cantiere: MS3 Comune di Gambettola
Localita: Gambettola (FC) Data: 23/07/2024
Coordinate UTM (WGS84-33N) profilo Vs: 287657 m E - 4888760 m N
GEOMETRIA ARRAY ESAC 48 ch ESAC ARRAY QC 48 ch
GAM ESAC 3 - 2D Geometry
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Prova Array 2D - GAM_ESAC3

| |,‘I GeoExploration

Committente: Dott. Geol. Carlo Copioli

Cantiere: MS3 Comune di Gambettola

Localita: Gambettola (FC)

Data: 23/07/2024

Coordinate UTM (WGS84-33N) profilo Vs: 287657 m E - 4888760 m N

PROFILO DI VELOCITA' ONDE SISMICHE DI TAGLIO
Vs (m/s)
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MODELLO FINALE VS

CALCOLO PARAMETRO VS30 (VSeq)
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SPESSORE (H, m)
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Vs,eq= -

Vs30 = 242

CLASSIFICAZIONE SISMICA DEI SUOLI (NTC2018)

Cat. C - Depositi di terreni a grana grossa mediamente addensati o terreni a grana
di i con profondita del superioria 30 m,
caratterizzati da un miglioramento delle proprieta meccaniche con la profondita e
da valori di velocita equivalente compresi tra 180 m/s e 360 m/s

fina






