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Studio
Geologico
Ambientale

Corso Garibaldi, 80

CPT file : 180040E506
Input parameters and analysis data

Dr.Geol. Gabriele Corbelli

29017 Fiorenzuola d'Arda (PC)
Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica - Besenzone Location :

Analysis method: B&I (2014) G.W.T. (in-situ): 3.00 m Use fill: No Clay like behavior
Fines correction method: ~ B&I (2014) G.W.T. (earthg.): 2.00m Fill height: N/A applied: Sands only
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,: 5.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: ~ 0.19 Unit weight calculation: ~ Based on SBT Ko applied: Yes MSF method: !Vlethgd
Cone resistance Friction Ratio SBTn Plot CRR plot FSPlot
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.00 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;  5.50 Unit weight calculation:  Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: 20.00 m
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SBT legend

[l 1 Sensitive fine grai
. 2. Organic material
[l 3. Clay tosilty clay
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 2.00 m
Fines correction method: B&I (2014) Average results interval: 3
Points to test: Based on Ic value Ic cut-off value: 2.60

Earthquake magnitude M,:  5.50
Peak ground acceleration: 0.19
Depth to water table (insitu): 3.00 m
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Use fill:
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Input parameters and analysis data

Analysis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value

Earthquake magnitude M,:  5.50
Peak ground acceleration: 0.19
Depth to water table (insitu): 3.00 m
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Corso Garibaldi, 80

Geologico
Ambientale

CPT file : 180040E507
Input parameters and analysis data

Studio Dr.Geol. Gabriele Corbelli

29017 Fiorenzuola d'Arda (PC)
Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica - Besenzone

Location :

Analysis method: B&I (2014) G.W.T. (in-situ): 3.00 m Use fill: No Clay like behavior
Fines correction method: ~ B&I (2014) G.W.T. (earthg.): 2.00m Fill height: N/A applied: Sands only
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,: 5.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration:  0.19 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FSPlot
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.00 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes

Earthquake magnitude M,,:
Peak ground acceleration:
Depth to water table (insitu): 3.00 m

5.50
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Unit weight calculation:

Use fill:
Fill height:

Based on SBT
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N/A
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SBT legend
[l 1 Sensitive fine grai

Clay like behavior applied: ~ Sands only 2. Organic material
Limit depth applied: Yes . 9 )
Limit depth: 20.00 m Il 3. Clay tosilty clay
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Input parameters and analysis data
Analysis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  5.50
Peak ground acceleration: 0.19

Depth to water table (insitu): 3.00 m

Ic (Robertson 19900

Depth to GWT (erthg.): 2.00 m
Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation:  Based on SBT
Use fill: No

Fill height: N/A
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Fill weight: N/A

Transition detect. applied:  No

K, applied: Yes

Clay like behavior applied: ~ Sands only

Limit depth applied: Yes

Limit depth: 20.00 m
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Input parameters and analysis data

Analysis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value

Earthquake magnitude M,:  5.50
Peak ground acceleration: 0.19
Depth to water table (insitu): 3.00 m

Factor of safety

Depth to GWT (erthg.): 2.00 m
Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation:  Based on SBT
Use fill: No

Fill height: N/A
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Corso Garibaldi, 80

Geologico
Ambientale

CPT file : 180040E508
Input parameters and analysis data

Studio Dr.Geol. Gabriele Corbelli

29017 Fiorenzuola d'Arda (PC)
Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica - Besenzone

Location :

Analysis method: B&I (2014) G.W.T. (in-situ): 3.00 m Use fill: No Clay like behavior
Fines correction method: ~ B&I (2014) G.W.T. (earthg.): 2.00m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,: 5.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: ~ 0.19 Unit weight calculation: ~ Based on SBT Ko applied: Yes MSF method: !Vlethgd
Cone resistance Friction Ratio SBTn Plot CRR plot FSPlot
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.00 m Fill weight:
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied:
Earthquake magnitude M,:  5.50 Unit weight calculation:  Based on SBT Clay like behavior applied:
Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied:
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth:
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[l 1 Sensitive fine grai
. 2. Organic material
[l 3. Clay tosilty clay
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.00 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;  5.50 Unit weight calculation:  Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: 20.00 m
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  5.50

Peak ground acceleration: ~ 0.19

Depth to water table (insitu): 3.00 m
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Studio

Geologico
Ambientale

Dr.Geol. Gabriele Corbelli

Corso Garibaldi, 80

29017 Fiorenzuola d'Arda (PC)

Tel. 0523-944096 email geo.corbelli@tiscali.it

Project title : Studio di Microzonazione Sismica - Besenzone

CPT file : 180040E509

LIQUEFACTION ANALYSIS REPORT

Location :

Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 3.00 m Use fill: No Clay like behavior
Fines correction method: ~ B&I (2014) G.W.T. (earthg.): 2.00m Fill height: N/A applied: Sands only
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,: 5.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration:  0.19 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method
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Input parameters and analysis data
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Dr.Geol. Gabriele Corbelli
Corso Garibaldi, 80
29017 Fiorenzuola d'Arda (PC)
Tel. 0523-944096 email geo.corbelli@tiscali.it

Project title : Studio di Microzonazione Sismica - Besenzone

CPT file : 180040E512

Input parameters and analysis data

LIQUEFACTION ANALYSIS REPORT

Location :

Analysis method: B&I (2014) G.W.T. (in-situ): 3.00 m Use fill: No Clay like behavior
Fines correction method: ~ B&I (2014) G.W.T. (earthg.): 2.00m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,: 5.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration:  0.19 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FSPlot
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Input parameters and analysis data

Analysis method:
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Input parameters and analysis data

Analysis method: B&I (2014) Depth to GWT (erthg.): 2.00 m

Fines correction method: B&I (2014) Average results interval: 3
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Dr.Geol. Gabriele Corbelli

Corso Garibaldi, 80

29017 Fiorenzuola d'Arda (PC)

Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica - Besenzone Location :
CPT file : 180040E513

Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 3.00 m Use fill: No Clay like behavior
Fines correction method: ~ B&I (2014) G.W.T. (earthg.): 2.00m Fill height: N/A applied: Sands only
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,: 5.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: ~ 0.19 Unit weight calculation: ~ Based on SBT Ko applied: Yes MSF method: !Vlethgd
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LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica - Besenzone Location :
CPT file : 180040E514
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 3.00 m Use fill: No Clay like behavior
Fines correction method: ~ B&I (2014) G.W.T. (earthg.): 2.00m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,: 5.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration:  0.19 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method
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Input parameters and analysis data
Analvsis method: B&I (2014) Depth to GWT (erthq.): 2.00 m Fill weight: N/A SBT legend
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No 9
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes . 1. Sensitive fine grai
Earthquake magnitude. M,: 5.50 Unit weight calculation:  Based on SBT C_Iay_r like behaviqr applied:  Sands only . 2. Organic material
Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied: Yes )
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: 20.00 m [l 3. Clay tosilty clay
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.00 m
Fines correction method: B&I (2014) Average results interval: 3
Points to test: Based on Ic value Ic cut-off value: 2.60
Earthquake magnitude M,;  5.50 Unit weight calculation: ~ Based on SBT
Peak ground acceleration: ~ 0.19 Use fill: No
Depth to water table (insitu): 3.00 m Fill height: N/A
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Fill weight: N/A

Transition detect. applied: ~No

K, applied: Yes

Clay like behavior applied: ~ Sands only

Limit depth applied: Yes

Limit depth: 20.00 m
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Input parameters and analysis data

Analysis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value

Earthquake magnitude M,:  5.50
Peak ground acceleration: 0.19
Depth to water table (insitu): 3.00 m

Factor of safety

Depth to GWT (erthg.): 2.00 m
Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation:  Based on SBT
Use fill: No

Fill height: N/A
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Dr.Geol. Gabriele Corbelli
Corso Garibaldi, 80

Studio
Geologico
Ambientale

Project title : Studio di Microzonazione Sismica - Besenzone
CPT file : 180040E515
Input parameters and analysis data

29017 Fiorenzuola d'Arda (PC)
Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Location :

Analysis method: B&I (2014) G.W.T. (in-situ): 3.00 m Use fill: No Clay like behavior
Fines correction method: ~ B&I (2014) G.W.T. (earthg.): 2.00m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,: 5.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: ~ 0.19 Unit weight calculation: ~ Based on SBT Ko applied: Yes MSF method: !Vlethgd
Cone resistance Friction Ratio SBTn Plot CRR plot FSPlot
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  5.50

Peak ground acceleration: 0.19

Depth to water table (insitu): 3.00 m

CPT basic interpretation plo

Friction Ratio Pore pressure SBT Plot
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Rf (%) u (kPa) Ic(SET)
Depth to GWT (erthg.):  2.00 m Fill weight: N/A
Average results interval: 3 Transition detect. applied:  No SBT legend
Ic cut-off value: 2.60 K, applied: Yes . 1. Sensitive fine grai
Unit weight calculation: ~ Based on SBT C_Iay_r like behaviqr applied:  Sands only . 2. Organic material
Use fill: No Limit depth applied: Yes _
Fill height: N/A Limit depth: 20.00 m Il 3. Clay tosilty clay
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  5.50

Peak ground acceleration: 0.19

Depth to water table (insitu): 3.00 m

Ic (Robertson 19900

Depth to GWT (erthg.): 2.00 m
Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation:  Based on SBT
Use fill: No

Fill height: N/A
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Fill weight: N/A
Transition detect. applied: ~No
K, applied: Yes
Clay like behavior applied: ~ Sands only
Limit depth applied: Yes
Limit depth: 20.00 m
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Input parameters and analysis data F.S. color scheme
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.00 m Fill weight: N/A B Almost certain it w
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to lique
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti ‘
Earthquake magnitude M,;  5.50 Unit weight calculation:  Based on SBT Clay like behavior applied: ~ Sands only O |qt:|e a"-t".m and n
Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied: Yes [ Unlike to liquefy
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: 20.00 m [ Almost certain it w
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Studio Dr.Geol. Gabriele Corbelli

' Corso Garibaldi, 80
GeOIOQICO 29017 Fiorenzuola d'Arda (PC)
Ambientale

Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica - Besenzone Location :
CPT file : 180040E516
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: ~ B&I (2014) G.W.T. (earthg.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,: 5.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration:  0.19 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FSPlot
0= 0 —— ]
4
: ! —_— L During eartho.
2 2 2 !
e
3 3 'i 3
4 4 > 4
5 ) 5 F 5
5] 5] T 5]
— 7 7 7
£ L e
8 8 8 el nil -
&g ; 9 :‘a" 9 '
10 10 )F‘- 10|
11- 4:3 114 1
12 _,":: 12 12 q E
13 p fz_\ 13 1 13 ? z
14 P 14 4 [ —
15 15 : 15 )'
15 16 | 16 |
10 20 o 2 4 6 8 10 a 0.2 0.4 0.6 o 05 1 1.5 2
gt (VPa) Rf (%) Ic (Robertson 19907 CRR & CSR Factor of safety
M,, =72, sigma’'=1 atm base curve Summary of liquefaction potential
D.B . - - - - . . . 1 1,DDEI 1 1 1 L T | ] ] 1 | I T T A |
Liquefaction ’ -
0.7 [ 4
. c
i i 4
- 2]
i | %
La g 100
E - =
5 L B
0 05 b
i - =
S i
g -
2 i !
2 04 ®
% i / - =
R / F o
L 03 g
5 / [ 2

0.2- / [

] 0.1 1 10
01 Mor rralized friction ratio (%)
g | Zone A, Cyelic liquefaction likely depending on size and duration of cyclic loading
No Liguefaction | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
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0= ) j i . : Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &d &0 100 120 140 160 130 200 Zone C: Cyclic liguefaction and strength loss possible depending on soil | icity,
qciM,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Input parameters and analysis data

Analysis method: B&I (2014) Depth to GWT (erthq.):
Fines correction method: B&I (2014) Average results interval:
Points to test: Based on Ic value Ic cut-off value:
Earthquake magnitude M,;  5.50 Unit weight calculation:
Peak ground acceleration: ~ 0.19 Use fill:

Depth to water table (insitu): 2.00 m Fill height:
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CPT basic interpretation plo
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Fill weight:

Transition detect. applied:

K, applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

N/A

No

Yes

Sands only
Yes

20.00 m

SBT legend

[l 1 Sensitive fine grai
. 2. Organic material

[l 3. Clay tosilty clay
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.50 Unit weight calculation:  Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 2.00 m Fill height: N/A Limit depth: 20.00 m
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Input parameters and analysis data
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Studio Dr.Geol. Gabriele Corbelli

' Corso Garibaldi, 80
GGOIOg'CO 29017 Fiorenzuola d'Arda (PC)
Ambientale

Project title : Studio di Microzonazione Sismica - Besenzone Location :
CPT file : 180040E506
Input parameters and analysis data

Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Analysis method: B&I (2014) G.W.T. (in-situ): 3.00 m Use fill: No Clay like behavior
Fines correction method: ~ B&I (2014) G.W.T. (earthg.): 2.00m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,: 5.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: ~ 0.19 Unit weight calculation: ~ Based on SBT Ko applied: Yes MSF method: !Vlethgd
Cone resistance Friction Ratio SBTn Plot CRR plot FSPlot
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M,, =72, sigma’'=1 atm base curve Summary of liquefaction potential
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_-!—'"" . 9 : Zone A, Cyelic liquefaction likely depending on size and duration of cyclic loading
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.00 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;  5.50 Unit weight calculation:  Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: 20.00 m
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SBT legend
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. 2. Organic material
[l 3. Clay tosilty clay
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 2.00 m
Fines correction method: B&I (2014) Average results interval: 3
Points to test: Based on Ic value Ic cut-off value: 2.60

Earthquake magnitude M,:  5.50
Peak ground acceleration: 0.19
Depth to water table (insitu): 3.00 m

Unit weight calculation:
Use fill:
Fill height:
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Input parameters and analysis data

Analysis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value

Earthquake magnitude M,:  5.50
Peak ground acceleration: 0.19
Depth to water table (insitu): 3.00 m
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LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica - Besenzone
CPT file : 180040E507
Input parameters and analysis data

Location :

Analysis method: B&I (2014) G.W.T. (in-situ): 3.00 m Use fill: No Clay like behavior
Fines correction method: ~ B&I (2014) G.W.T. (earthg.): 2.00m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,: 5.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration:  0.19 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.00 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes

Earthquake magnitude M,,:
Peak ground acceleration:
Depth to water table (insitu): 3.00 m
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Unit weight calculation:

Use fill:
Fill height:
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SBT legend
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Clay like behavior applied: ~ Sands only 2. Organic material
Limit depth applied: Yes . 9 )
Limit depth: 20.00 m Il 3. Clay tosilty clay
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Input parameters and analysis data
Analysis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  5.50
Peak ground acceleration: 0.19

Depth to water table (insitu): 3.00 m

Ic (Robertson 19900

Depth to GWT (erthg.): 2.00 m
Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation:  Based on SBT
Use fill: No

Fill height: N/A
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Fill weight: N/A

Transition detect. applied:  No

K, applied: Yes

Clay like behavior applied: ~ Sands only

Limit depth applied: Yes

Limit depth: 20.00 m
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Input parameters and analysis data

Analysis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value

Earthquake magnitude M,:  5.50
Peak ground acceleration: 0.19
Depth to water table (insitu): 3.00 m

Factor of safety

Depth to GWT (erthg.): 2.00 m
Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation:  Based on SBT
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Project title : Studio di Microzonazione Sismica - Besenzone
CPT file : 180040E508
Input parameters and analysis data

29017 Fiorenzuola d'Arda (PC)
Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Location :

Analysis method: B&I (2014) G.W.T. (in-situ): 3.00 m Use fill: No Clay like behavior
Fines correction method: ~ B&I (2014) G.W.T. (earthg.): 2.00m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,: 5.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: ~ 0.19 Unit weight calculation: ~ Based on SBT Ko applied: Yes MSF method: !Vlethgd
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u] ,5- a m T ; 0 7 a a
1 | 1 1 1 1
- == b
25 2 2 2 . 2
DLiirg sarthig,
3 ‘?—- 3 = 34 3 3
4 4 4 4 4
5 ) 5 =l 5 5 5
{ —_—_
& § 6 —wg 6 6 6
7 l 7 7 7 7
8 g v 8- g 8-
El g g g g
) | -
2 { 0 e 0 0 0
E 11 11 g 11- 11 11-
a1 12 12 =2+ 12
a 13 13 13 13 H— i
14 14 14+ 14 — : 14+
15 15 . 15 5 A i
4 ! ——
15 15 15 15 15
17 17 17- 71 —— T
18 13 3- 13 13 “; 13
18 18 18
el el i. el el el
21 21 f 21 21 21
2 2= 22 2= 22
234 2 . . r . Z : z . . r 23 -
a hin] 20 30 a 2 4 5] 2 10 1 2 4 a 0.z 0.4 0.6 a 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 19907 CRR &CSR Factor of safety
M,, =72, sigma’'=1 atm base curve Summary of liquefaction potential
D.B . - . . - . . 1 1,DDEI_ 1 1 1 1 g o] 1 1 1 1 [ | .
] Liquefaction ’ - - E
07 - i I
: [z _ﬁﬁ
L (%] 3 L
| | a
0.5 - E 1= L
= | =] . E
* = 7 -
& : - W :
05 B .
% ) [ T
[l &
s i [ i
= .
2 04 G
% K / - R
B / F o
L 03 £
/ p 2
02 7] / L
] 01 1 hin]
01 Mor rralized friction ratio (%4)
:_,—-—' Zone A, Cyelic liquefaction likely depending on size and duration of cyclic loading
Mo Liquefaction L Zone A, Cyclic liquefaction and strength loss likely depending on loading and ground
: geometry
=k y i E d i Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 &0 100 120 140 160 130 200 Zone C: Cyclic liguefaction and strength loss possible depending on soil | icity,
qciM,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLiqg v.2.0.6.103 - CPT Liquefaction Assessment Software - Report created on: 23/10/2018, 22:45:02

Project file: E:\Besenzone MS\Verifiche Besenzone.clq

45



This software is licensed to: GABRIELE CORBELLI

CPT basic interpretation plo

Cone resistance Friction Ratio Pore pressure
0 y y
k _-
1 é 1 1
2 2 2
2 = w
- - Ins/tu
4 { 4 4 \
=} { 5] 5] \\
7 g 7 7
a2 g p g
a El El
) - \
1o f 10 Rl 10 \
é 11 é 11 é 11
= = =
g} - i) 3 i) \
& 51 ¢ & \
13 i x— 13 13
14 14 14 \
15 i 15 y 15 \
16 i 16 16 \
17 ? 17 ( 17 \
18 ﬁ 18 l 18
o
19 _2—‘- 19 § 19
20 : 20 1 20
21 £ 21 f 21
22 g_' 22 22
23 23 - : : : 23
10 20 2 4 a] 10 u] S0 100 150
qt (MPa) Rf (%) u (kPa)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.00 m Fill weight:
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied:
Earthquake magnitude M,:  5.50 Unit weight calculation:  Based on SBT Clay like behavior applied:
Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied:
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth:
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.00 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;  5.50 Unit weight calculation:  Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: 20.00 m
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  5.50

Peak ground acceleration: ~ 0.19

Depth to water table (insitu): 3.00 m
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Studio

Geologico
Ambientale

Dr.Geol. Gabriele Corbelli

Corso Garibaldi, 80

29017 Fiorenzuola d'Arda (PC)

Tel. 0523-944096 email geo.corbelli@tiscali.it

Project title : Studio di Microzonazione Sismica - Besenzone

CPT file : 180040E509

LIQUEFACTION ANALYSIS REPORT

Location :

Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 3.00 m Use fill: No Clay like behavior
Fines correction method: ~ B&I (2014) G.W.T. (earthg.): 2.00m Fill height: N/A applied: Sands only
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,: 5.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration:  0.19 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method
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: geometry
=k y i T d i Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
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qciM,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Input parameters and analysis data
Analvsis method: B&I (2014) Depth to GWT (erthq.): 2.00 m Fill weight: N/A SBT legend
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No 9
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes . 1. Sensitive fine grai
Earthquake magnitude. M,: 5.50 Unit weight calculation:  Based on SBT C_Iay_r like behaviqr applied:  Sands only . 2. Organic material
Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied: Yes )
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: 20.00 m [l 3. Clay tosilty clay
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.00 m
Fines correction method: B&I (2014) Average results interval: 3
Points to test: Based on Ic value Ic cut-off value: 2.60
Earthquake magnitude M,;  5.50 Unit weight calculation: ~ Based on SBT
Peak ground acceleration: ~ 0.19 Use fill: No
Depth to water table (insitu): 3.00 m Fill height: N/A
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Fill weight: N/A

Transition detect. applied: ~No

K, applied: Yes

Clay like behavior applied: ~ Sands only

Limit depth applied: Yes

Limit depth: 20.00 m
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Liquefaction analysis overall plot
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Input parameters and analysis data

Analysis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value

Earthquake magnitude M,:  5.50
Peak ground acceleration: 0.19
Depth to water table (insitu): 3.00 m

Factor of safety

Depth to GWT (erthg.): 2.00 m
Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation:  Based on SBT
Use fill: No

Fill height: N/A
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Dr.Geol. Gabriele Corbelli
Corso Garibaldi, 80

Studio
Geologico
Ambientale

Project title : Studio di Microzonazione Sismica - Besenzone
CPT file : 180040E515
Input parameters and analysis data

29017 Fiorenzuola d'Arda (PC)
Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Location :

Analysis method: B&I (2014) G.W.T. (in-situ): 3.00 m Use fill: No Clay like behavior
Fines correction method: ~ B&I (2014) G.W.T. (earthg.): 2.00m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,: 5.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: ~ 0.19 Unit weight calculation: ~ Based on SBT Ko applied: Yes MSF method: !Vlethgd
Cone resistance Friction Ratio SBTn Plot CRR plot FSPlot
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  5.50

Peak ground acceleration: 0.19

Depth to water table (insitu): 3.00 m

CPT basic interpretation plo

Friction Ratio Pore pressure SBT Plot
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Rf (%) u (kPa) Ic(SET)
Depth to GWT (erthg.):  2.00 m Fill weight: N/A
Average results interval: 3 Transition detect. applied:  No SBT legend
Ic cut-off value: 2.60 K, applied: Yes . 1. Sensitive fine grai
Unit weight calculation: ~ Based on SBT C_Iay_r like behaviqr applied:  Sands only . 2. Organic material
Use fill: No Limit depth applied: Yes _
Fill height: N/A Limit depth: 20.00 m Il 3. Clay tosilty clay
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  5.50

Peak ground acceleration: 0.19

Depth to water table (insitu): 3.00 m

Ic (Robertson 19900

Depth to GWT (erthg.): 2.00 m
Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation:  Based on SBT
Use fill: No

Fill height: N/A
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Fill weight: N/A
Transition detect. applied: ~No
K, applied: Yes
Clay like behavior applied: ~ Sands only
Limit depth applied: Yes
Limit depth: 20.00 m
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Input parameters and analysis data F.S. color scheme
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.00 m Fill weight: N/A B Almost certain it w
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to lique
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti ‘
Earthquake magnitude M,;  5.50 Unit weight calculation:  Based on SBT Clay like behavior applied: ~ Sands only O |qt:|e a"-t".m and n
Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied: Yes [ Unlike to liquefy
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: 20.00 m [ Almost certain it w
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Studio Dr.Geol. Gabriele Corbelli

' Corso Garibaldi, 80
GeOIOQICO 29017 Fiorenzuola d'Arda (PC)
Ambientale

Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica - Besenzone Location :
CPT file : 180040E516
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: ~ B&I (2014) G.W.T. (earthg.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,: 5.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration:  0.19 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FSPlot
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qciM,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Input parameters and analysis data

Analysis method: B&I (2014) Depth to GWT (erthq.):
Fines correction method: B&I (2014) Average results interval:
Points to test: Based on Ic value Ic cut-off value:
Earthquake magnitude M,;  5.50 Unit weight calculation:
Peak ground acceleration: ~ 0.19 Use fill:

Depth to water table (insitu): 2.00 m Fill height:
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CPT basic interpretation plo
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Fill weight:

Transition detect. applied:

K, applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

N/A

No

Yes

Sands only
Yes

20.00 m

SBT legend

[l 1 Sensitive fine grai
. 2. Organic material

[l 3. Clay tosilty clay
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.50 Unit weight calculation:  Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 2.00 m Fill height: N/A Limit depth: 20.00 m
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Input parameters and analysis data

Liquefaction analysis overall plot
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