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LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_1
CPT file : 099001P78CPTE78
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 0.80 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.50 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,.:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .24 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio Plot CRR plot FS Plot
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Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittlenes s/sensitiv iy, strainto peak undrained stren gth and ground geometry
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This software is licensed to: Alessandro Merli CPT name: 099001P78CPTE78
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Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR Factor of safety LPI Settlement (am) Displacement (am)
Input parameters and analysis data F.S. color scheme LPI color scheme
Andysis method: Robertson (2009)  Depth to water table (erthq.): 0.50 m Fil weight: N/A | Almost certain it will liquefy ] Very high risk
Fines correction method: Robertson (2009)  Average results interval: 5 Transition detect. applied:  No B Ve iikely to i uefy S
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes .. ry kely toliquety i High risk
Earthquake magnitude M,:  6.16 Unit weight calculation: Based on SBT Cly like behavior applied:  All soils Liquefaction and no lig. are equally likely I ow risk
Peak ground acceleration: 0.24 Use fill: No Limit depth applied: Yes . Unlike to liquefy
Depth to water table (insitu): .80 m Fill height: N/A Limit depth: 20.00 m . Almact cortain it will not lioefy
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Project title : MS3_BELLARIA
CPT file : 099001P77CPTE77
Input parameters and analysis data
Anaysis method:

Points to test:

Depth (m)

Cyclic Stress Ratio* (CSR*)

_ i Robertson (2009)  G.W.T. (in-situ): 0.80 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.50 m Fill height: N/A applied:

) Based on Ic value  Average results interval: 5 Fil weight: ) N/A Limit depth applied: Yes
Earthquake magnitude M,.:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth:
Peak ground acceleration: .24 Unit weight calculation: Based on SBT K, applied: Yes MSF method:
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LIQUEFACTION ANALYSIS REPORT
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Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR Factor of safety LPI Settlement (an) Displacement (am)
Input parameters and analysis data F.S. color scheme LPI color scheme
Andysis method: Robertson (2009)  Depth to water table (erthg.): 0.50 m Fil weight: ) N/A | Almost certain it will liquefy ] Very high risk
Fln_es correction method: Robertson (2009) Average results interval: 5 Tran5|t|<_)n detect. applied: No . Very likely to liquefy Hiah risk
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes .. ’ _ i igh ris
Earthquake magnitude M :  6.16 Unit weight calculation: Based on SBT Clay like behavior applied: Al soils Liquefaction and no liq. are equally likely I ow risk
Peak ground acceleration: 0.24 Use fill: No Limit depth applied: Yes . Unlike to liquefy
Depth to water table (insitu): .80 m Fill height: N/A Limit depth: 20.00 m [ Almact certain it will nat liauefy
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Project title : MS3_BELLARIA
CPT file : 099001P76CPTE76
Input parameters and analysis data

LIQUEFACTION ANALYSIS REPORT

Location : BEL_1

2

Analysis method: Robertson (2009)  G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.50 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,.:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .24 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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This software is licensed to: Alessandro Merli CPT name: 099001P76CPTE76
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Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR Factor of safety LPI Settlement (an) Displacement (am)
Input parameters and analysis data F.S. color scheme LPI color scheme
Andysis method: Robertson (2009)  Depth to water table (erthg.): 0.50 m Fil weight: ) N/A | Almost certain it will liquefy ] Very high risk
Fines correction method: Robertson (2009)  Average results interval: 5 Transition detect. applied:  No | Very likely to liquefy High risk
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes .. ’ _ i igh ris
Earthquake magnitude M,:  6.16 Unit weight calculation: Based on SBT Cly like behavior applied:  All soils Liquefaction and no lig. are equally likely I ow risk
Peak ground acceleration: 0.24 Use fill: No Limit depth applied: Yes . Unlike to liquefy
Depth to water table (insitu): 1.00 m Fill height: N/A Limit depth: 20.00 m . Almact cortain it will not lioefy
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Project title : MS3_BELLARIA
CPT file : 099001P60CPTEGO
Input parameters and analysis data

LIQUEFACTION ANALYSIS REPORT

Location : BEL_1

Analysis method: Robertson (2009)  G.W.T. (in-situ): 0.80 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.70 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,.:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .24 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Frictior(\,Ratio CRR plot
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CPT name: 099001P60CPTEG0
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LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_1
CPT file : 099001P52CPTE52
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 0.50 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.50 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,.:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .24 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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M,=7%2, sigma'=1 atm base curve Summary of liquefaction potential
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CPT name: 099001P52CPTE52
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GEOLOGIA E AMBIENTE

CLEOLOCIA LA TENTE Dott. Geol. Alessandro Merli
POTTGEOL ALSSANGRO MERL Z6Ae—5 " Vijale San Salvador, 48 - 47922 Rimini (RN)

merli.alessandro@libero.it

LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_1
CPT file : 099001P53CPTE53
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 0.70 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.70 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,.:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .24 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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This software is licensed to: Alessandro Merli

Alaccandra Marli

CPT name: 099001P53CPTES3
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Input parameters and analysis data

Andysis method:

Robertson (2009)

Fines correction method: Robertson (2009)

Points to test:

Based on Ic value

Earthquake magnitude M :  6.16
Peak ground acceleration: 0.24
Depth to water table (insitu): .70 m

Liquefaction
FS Plot
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Factor of safety
Depth to water table (erthg.): 0.70 m
Average results interval: 5
Ic cut-off value: 2.60
Unit weight calculation: Based on SBT
Use fill: No
Fill height: N/A
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GEOLOGIA E AMBIENTE

CLEOLOCIA LA TENTE Dott. Geol. Alessandro Merli
POTTGEOL ALSSANGRO MERL Z6Ae—5 " Vijale San Salvador, 48 - 47922 Rimini (RN)

merli.alessandro@libero.it

LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_1
CPT file : 099001P75CPTE75
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 0.50 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.50 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,.:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .24 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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This software is licensed to: Alessandro Merli

Alaccandra Marli

CPT name: 099001P75CPTE75
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Input parameters and analysis data

And ysis method: Robertson (2009)
Fines correction method: Robertson (2009)
Points to test: Based on Ic value

Earthquake magnitude M :  6.16
Peak ground acceleration: 0.24
Depth to water table (insitu): .50 m
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GEOLOGIA E AMBIENTE

CLEOLOCIA LA TENTE Dott. Geol. Alessandro Merli
POTTGEOL ALSSANGRO MERL Z6Ae—5 " Vijale San Salvador, 48 - 47922 Rimini (RN)

merli.alessandro@libero.it

LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_1
CPT file : 099001P81DH81
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 0.90 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.50 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,.:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .24 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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This software is licensed to: Alessandro Merli

Alaccandra Marli

CPT name: 099001P81DH81
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Fines correction method:
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Depth to water table (insitu): 0.90 m
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GEOLOGIA E AMBIENTE

CLEOLOCIA LA TENTE Dott. Geol. Alessandro Merli
POTTGEOL ALSSANGRO MERL Z6Ae—5 " Vijale San Salvador, 48 - 47922 Rimini (RN)

merli.alessandro@libero.it

LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_1
CPT file : 099001P74CPTE74
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 0.90 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.50 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,: 6,16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .24 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Fricti atio SBTn Plot CRR plot
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M,=7%2, sigma'=1 atm base curve Summary of liquefaction potential
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brittlenes s/sensitiv iy, strainto peak undrained stren gth and ground geometry
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This software is licensed to: Alessandro Merli CPT name: 099001P74CPTE74

Alaccandra Marli

Liquefaction analysis overall plots
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Input parameters and analysis data F.S. color scheme LPI color scheme
Andysis method: Robertson (2009)  Depth to water table (erthg.): 0.50 m Fil weight: ) N/A | Almost certain it will liquefy ] Very high risk
Fines correction method: Robertson (2009)  Average results interval: 5 Transition detect. applied:  No | Very likely to liquefy High risk
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes .. ’ _ i igh ris
Earthquake magnitude M,:  6.16 Unit weight calculation: Based on SBT Cly like behavior applied:  All soils Liquefaction and no lig. are equally likely I ow risk
Peak ground acceleration: 0.24 Use fill: No Limit depth applied: Yes O Unlike to liquefy
Depth to water table (insitu): 0,90 m Fill height: N/A Limit depth: 20.00 m [ Almact certain it will nat liauefy
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CLEOLOCIA LA TENTE Dott. Geol. Alessandro Merli
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LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_2
CPT file : 099001P57CPTE57
Input parameters and analysis data

Andysis method: Robertson (2009)  G.W.T. (in-situ): 1.20m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.70 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: N/A Limit depth applied: Yes
Earthquake magnitude M,:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .27 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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Robertson (2009)

Andysis method:

Fines correction method:

Points to test:

Earthquake magnitude M,
Peak ground acceleration:
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Based on Ic value

Depth to water table (insitu): 1.20 m

Liquefaction analysis overall plots
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Project title : MS3_BELLARIA
CPT file : 099001P73CPTE73
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GEOLOGIA E AMBIENTE
Dott. Geol. Alessandro Merli
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merli.alessandro@libero.it

LIQUEFACTION ANALYSIS REPORT

Input parameters and analysis data

Location : BEL_2

2

Analysis method: Robertson (2009)  G.W.T. (in-situ): 0.90 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.50 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .27 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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CPT name: 099001P73CPTE73
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Input parameters and analysis data

And ysis method: Robertson (2009)
Fines correction method: Robertson (2009)
Points to test: Based on Ic value

Earthquake magnitude M :  6.16
Peak ground acceleration: 0.27
Depth to water table (insitu): 0.90 m

Liquefaction analysis overall plots
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Use fill: No Limit depth applied: Yes
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LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_2
CPT file : 099001P59CPTE59
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 0.40 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.40 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .27 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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M,=7%2, sigma'=1 atm base curve Summary of liquefaction potential
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CPT name: 099001P59CPTE59
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Input parameters and analysis data

And ysis method: Robertson (2009)
Fines correction method: Robertson (2009)
Points to test: Based on Ic value
Earthquake magnitude M :  6.16

Peak ground acceleration: 0.27

Depth to water table (insitu): .40 m

Liquefaction analysis overall plots
FS Plot
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Factor of safety
Depth to water table (erthg.): 0.40 m
Average results interval: 5
Ic cut-off value: 2.60
Unit weight calculation: Based on SBT
Use fill: No
Fill height: N/A
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CLEOLOCIA LA TENTE Dott. Geol. Alessandro Merli
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LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_2
CPT file : 099001P72CPTE72
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 1.20m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.70 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .27 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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M,=7%2, sigma'=1 atm base curve Summary of liquefaction potential
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This software is licensed to: Alessandro Merli
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CPT name: 099001P72CPTE72
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LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_2
CPT file : 099001P36CPTE36
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 1.50 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.70 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .27 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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M,=7%2, sigma'=1 atm base curve Summary of liquefaction potential
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CPT name: 099001P36CPTE36
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Input parameters and analysis data

And ysis method: Robertson (2009)
Fines correction method: Robertson (2009)

Points to test: Based on Ic value

Depth to water table (erthg.): 0.70 m
Average results interval: 5
Ic cut-off value: 2.60

Earthquake magnitude M :  6.16 Unit weight calculation: Based on SBT
Peak ground acceleration: 0.27 Use fill: No
Depth to water table (insitu): 1,50 m Fill height: N/A
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LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_2
CPT file : 099001P79DH79
Input parameters and analysis data

Andysis method: Robertson (2009)  G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior

Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.70 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: N/A Limit depth applied: Yes
Earthquake magnitude M,:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .27 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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Liquefaction analysis overall plots
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Input parameters and analysis data

And ysis method: Robertson (2009)
Fines correction method: Robertson (2009)
Points to test: Based on Ic value
Earthquake magnitude M :  6.16

Peak ground acceleration: 0.27

Depth to water table (insitu): 1.00 m

Depth to water table (erthg.): 0.70 m
Average results interval: 5

Ic cut-off value: 2.60

Unit weight calculation: Based on SBT
Use fill: No

Fill height: N/A
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Project title : MS3_BELLARIA Location : BEL_2
CPT file : 099001P47CPTE47
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.80 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .27 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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Input parameters and analysis data
Robertson (2009)
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Earthquake magnitude M,
Peak ground acceleration:

Robertson (2009)

Based on Ic value

6.16
0.27

Depth to water table (insitu): 1.00 m

Liquefaction
FS Plot

Depth (m)

0 0.5 1

1.5
Factor of safety

Depth to water table (erthg.): 0.80 m
Average results interval: 5
Ic cut-off value: 2.60
Unit weight calculation: Based on SBT
Use fill: No
Fill height: N/A

2

Depth (m)

10.5
11
11.5
12
12.5
13
13.5
14
14.5
15
15.5
16
16.5

Fil weight:

Transition detect. applied:
K, applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:

analysis overall plots

Liquefaction potential

J
/
/

Depth (m)

10
LPI

N/A

No

Yes

All soils
Yes
20.00 m

Vertical settiements

Ve
1

Depth (m)

5 10
Settlement (an)

. color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no lig. are equally likely
Unlike to liquefy

Almast certain it will not lianefv

CLiq v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 09/12/2024, 22:18:50
Project file: C:\SANDRO\2024-04_MS3_Bellaria\LIQ\BEL_2.clq

Lateral displacements

5.5

6.5

7.5

8.5

9.5
10
10.5
11
11.5
12
12.5
13
13.5
14
14.5
15
15.5
16
16.5

0
Displacement (am)

LPI color scheme

. Very high risk
High risk

L ow risk

14



GEOLOGIA E AMBIENTE

CLEOLOCIA LA TENTE Dott. Geol. Alessandro Merli
POTTGEOL ALSSANGRO MERL Z6Ae—5 " Vijale San Salvador, 48 - 47922 Rimini (RN)

merli.alessandro@libero.it

LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_2
CPT file : 099001P46CPTE46
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.80 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .27 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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Input parameters and analysis data

Andysis method:

Fines correction method:
Points to test:
Earthquake magnitude M :  6.16
Peak ground acceleration: 0.27
Depth to water table (insitu): 1.00 m

Robertson (2009)
Robertson (2009)
Based on Ic value
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Use fill: No
Fill height: N/A
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LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_2
CPT file : 099001P26CPTE26
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 1.50 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 1.00 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: 0,27 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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M,=7"2 sigma'=1atm base curve Summary of liquefaction potential
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brittlenes s/sensitiv iy, strainto peak undrained stren gth and ground geometry
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Liquefaction analysis overall plots
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LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_2
CPT file : 099001P54CPTE54
Input parameters and analysis data

Andysis method: Robertson (2009)  G.W.T. (in-situ): 0.80 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009) ~ G.W.T. (earthq.): 0.70 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: N/A Limit depth applied: Yes
Earthquake magnitude M,:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .27 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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CPT name: 099001P54CPTES4

Liquefaction analysis overall plots
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Andysis method: Robertson (2009)  Depth to water table (erthg.): 0.70 m
Fines correction method: Robertson (2009)  Average results interval: 5
Points to test: Based on Icvalue  Ic cut-off value: 2.60
Earthquake magnitude M :  6.16 Unit weight calculation: Based on SBT
Peak ground acceleration: 0.27 Use fill: No
Depth to water table (insitu): .80 m Fill height: N/A
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LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_2
CPT file : 099001P39CPTE39
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.70 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration: .27 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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CPT name: 099001P39CPTE39

Liquefaction analysis overall plots
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Input parameters and analysis data
Andysis method: Robertson (2009)  Depth to water table (erthg.): 0.70 m
Fines correction method: Robertson (2009)  Average results interval: 5
Points to test: Based on Ic value Ic cut-off value: 2.60
Earthquake magnitude M :  6.16 Unit weight calculation: Based on SBT
Peak ground acceleration: 0.27 Use fill: No
Depth to water table (insitu): 1.00 m Fill height: N/A
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Project title : MS3_BELLARIA

LIQUEFACTION ANALYSIS REPORT

CPT file : 099001P71CPTE71
Input parameters and analysis data

Location : BEL_2

Analysis method: Robertson (2009)  G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.70 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .27 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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CPT name: 099001P71CPTE71
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Input parameters and analysis data

And ysis method: Robertson (2009)
Fines correction method: Robertson (2009)
Points to test: Based on Ic value
Earthquake magnitude M :  6.16

Peak ground acceleration: 0.27

Depth to water table (insitu): 1.00 m

Liquefaction analysis overall plots
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Average results interval: 5 Transition detect. applied:  No
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: Based on SBT Cly like behavior applied:  All soils
Use fill: No L!m!t depth applied: Yes
Fill height: N/A Limit depth: 20.00 m
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CLEOLOCIA LA TENTE Dott. Geol. Alessandro Merli
POTTGEOL ALESSANDRO MERU 7o~ Vfjale San Salvador, 48 - 47922 Rimini (RN)

merli.alessandro@libero.it

LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_2
CPT file : 099001P70CPTE70
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 1.30m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.70 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .27 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn
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ZoneB:Liquefactionand post-earthquake strength loss unlikely, chedk cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittlenes s/sensitiv iy, strainto peak undrained stren gth and ground geometry
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This software is licensed to: Alessandro Merli
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CPT name: 099001P70CPTE70
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Input parameters and analysis data

And ysis method: Robertson (2009)
Fines correction method: Robertson (2009)
Points to test: Based on Ic value
Earthquake magnitude M :  6.16

Peak ground acceleration: 0.27
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LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA
CPT file : 099001P69CPTE69
Input parameters and analysis data

Location :

Analysis method: Robertson (2009)  G.W.T. (in-situ): 1.10m
Fines correction method:  Robertson (2009) ~ G.W.T. (earthq.): 0.70 m
EolnﬁtokteSti e M Based on Ic value  Average results interval: 5
arthquake magnitude M, 6.16 Ic cut-off value: 2.60
Peak ground acceleration: 0,27 Unit weight calculation: Based on SBT
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Use fill: No Clay like behavior
Fill height: N/A applied: All soils
Fil weight: N/A Limit depth applied: Yes
Trans. detect. applied: No Limit depth: 20.00 m
K, applied: Yes MSF method: Method based
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CPT name: 099001P69CPTEG9
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LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_2
CPT file : 099001P58CPTE58
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 0.70 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.70 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .27 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_2
CPT file : 099001P55CPTE55
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 0.70 m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.70 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .27 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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CPT name: 099001P55CPTES5
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LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_2
CPT file : 099001P68CPTE68
Input parameters and analysis data

Analysis method: Robertson (2009)  G.W.T. (in-situ): 1.10m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.70 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .27 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot
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CPT name: 099001P68CPTE68

Depth (m)

a--1

AN

[

9.5
10

10.5

11
11.5

124
12.5

13

13.5
14

14.5
15

15.5
16

16.54

17
17.5

18
18.5

19

\ j

0 0

2

0.4

CRR & CSR

Input parameters and analysis data

Andysis method:

Fines correction method:

Points to test:

Earthquake magnitude M,
Peak ground acceleration:
Depth to water table (insitu): 1.10 m

Robertson (2009)
Robertson (2009)
Based on Ic value

6.16
0.27

0.6

Liquefaction analysis overall plots

Depth (m)

0 0.5 1

1.5
Factor of safety

Depth to water table (erthg.): 0.70 m
Average results interval: 5
Ic cut-off value: 2.60
Unit weight calculation: Based on SBT
Use fill: No
Fill height: N/A

2

Depth (m)

10.5
11
11.5
12
12.5
13
13.5
14
14.5
15
15.5
16
16.5
17
17.5
18
18.5
19

Liquefaction

tential

15

Fil weight:

Transition detect. applied:

K, applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

N/A

No

Yes

All soils
Yes
20.00 m

20

Depth (m)

Vertical ﬂettlﬁmsnts

Depth (m)

0 5 10

Settlement (an)

. color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no lig. are equally likely
Unlike to liquefy

Almast certain it will not lianefv

CLiq v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 09/12/2024, 22:19:03
Project file: C:\SANDRO\2024-04_MS3_Bellaria\LIQ\BEL_2.clq

Lateral displacements
oHanafas e P
0.5

1

1.5
2

2.5
3

3.5

4

4.5

5
5.5

6
6.5

7

7.5

8

8.5
9

9.5
10

10.5

11
11.5

12
12.5

13

13.5

14

14.5
15

15.5
16

16.5

17
17.5

18
18.5

19

0
Displacement (am)

LPI color scheme

. Very high risk
High risk

L ow risk

34



GEOLOGIA E AMBIENTE
CEOLOCIA L= AT ENTE Dott. Geol. Alessandro Merli

POTTGEOL ALESSANDRO MERU 7o~ Vfjale San Salvador, 48 - 47922 Rimini (RN)

merli.alessandro@libero.it

LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA
CPT file : 099001P56CPTE56
Input parameters and analysis data

Location : BEL_3

Analysis method: Robertson (2009)  G.W.T. (in-situ): 1.30m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.80 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: O N/A Limit depth applied: Yes
Earthquake magnitude M,.:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .24 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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CPT name: 099001P56CPTES6

Liquefaction analysis overall plots
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Project title : MS3_BELLARIA
CPT file : 099001P67CPTE67
Input parameters and analysis data

LIQUEFACTION ANALYSIS REPORT

Location : BEL_3

Andysis method: Robertson (2009)  G.W.T. (in-situ): 1.10m Use fill: No Clay like behavior
Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.60 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 1 Fil weight: N/A Limit depth applied: Yes
Earthquake magnitude M,: 6,16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .24 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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CPT name: 099001P67CPTE67

Liquefaction analysis overall plots
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Input parameters and analysis data

Andysis method: Robertson (2009)  Depth to water table (erthg.): 0.60 m Fil weight:

Fines correction method: Robertson (2009) Average results interval: 1 Transition detect. applied:
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied:

Earthquake magnitude M :  6.16 Unit weight calculation: Based on SBT Clay like behavior applied:
Peak ground acceleration: 0.24 Use fill: No Limit depth applied:
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LIQUEFACTION ANALYSIS REPORT

Project title : MS3_BELLARIA Location : BEL_3
CPT file : 099001P80DHS80
Input parameters and analysis data

Andysis method: Robertson (2009)  G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior

Fines correction method:  Robertson (2009)  G.W.T. (earthg.): 0.70 m Fill height: N/A applied: Al soils
Points to test: Based on Ic value  Average results interval: 5 Fil weight: N/A Limit depth applied: Yes
Earthquake magnitude M,:  6.16 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 20.00 m
Peak ground acceleration: .24 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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Liquefaction analysis overall plots
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CRR & CSR Factor of safety LPI Settlement (an) Displacement (am)
Input parameters and analysis data F.S. color scheme LPI color scheme
Andysis method: Robertson (2009)  Depth to water table (erthq.): 0.70 m Fil weight: ) N/A | Almost certain it will liquefy ] Very high risk
Fines correction method: Robertson (2009)  Average results interval: 5 Transition detect. applied:  No | Very likely to liquefy High risk
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes . . ) i 9
Earthquake magnitude M,:  6.16 Unit weight calculation: Based on SBT Chy like behavior applied: Al soils Liquefaction and no liq. are equally likely Low risk
Peak ground acceleration: 0.24 Use fill: No Limit depth applied: Yes . Unlike to liquefy
Depth to water table (insitu): 1.00 m Fill height: N/A Limit depth: 20.00 m . Almoct cortain it will nat lianefu
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