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LIQUEFACTION ANALYSIS REPORT
Project title : Caso 1 Location :

CPT file : CPTU1
Input parameters and analysis data

Analy sis method: NCEER (1998) G.W.T. (in-situ): 0.30 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fil weight: N/A Limit depth applied: No
Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.31 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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CLiq v.3.3.3.2 - CPT Liquefaction Assessment Software - Report created on: 17/12/2021, 17:06:58 1

Project file: C:\Users\mobile\Desktop\EN RN\Liq 3CPTU.clq



This software is licensed to: ENSER SRL

CPT name: CPTU1

Cone resistance
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Input parameters and analysis data

NCEER (1998)
NCEER (1998)

Analy sis method:

Fines correction method:
Points to test:
Earthquake magnitude M :  6.14
Peak ground acceleration: 0.31
Depth to water table (insitu): 0.30 m

Depth (m)

Based on Ic value

Friction Ratio

CPT basic interpretation plots

Pore pressure
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Depth to water table (erthg.): 0.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  No
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: Based on SBT Clay like behavior appled: ~ Sands only
Use fill: No Limit depth applied: No
Fill height: N/A Limit depth: N/A

SBT Plot
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This software is licensed to: ENSER SRL

CPT name: CPTU1

Norm. cone resistance
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Input parameters and analysis data

Analy sis method:

Fines correction method:
Points to test:

Earthquake magnitude M :
Peak ground acceleration:

Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.14

0.31

0.30m

Depth (m)

CPT basic interpretation plots (normalized)

Norm. friction ratio
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Depth to water table (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

0.00 m
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Based on SBT
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Fil weight: N/A
Transition detect. applied:  No
K, applied: Yes
Clay like behavior applied: ~ Sands only
Limit depth applied: No
Limit depth: N/A

SBTn Plot Norm. Soil Behaviour Type
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SBTn legend
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This software is licensed to: ENSER SRL

CPT name: CPTU1

Liquefaction analysis overall plots (intermediate results)

Total cone resistance SBTn Index Norm. cone resistance Grain char. factor Corrected norm. cone resistance
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qt (MPa) Ic (Robertson 1990) Qtn Kc Qtn,cs
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): 0.00 m Fil weight: N/A
Fines correction method: NCEER (1998) 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 :  6.14 Unit weight calculation: Based on SBT Clay like behavior appled: ~ Sands only
Peak ground acceleration: 0.31 Use fill: No Limit depth applied: No
Depth to water table (insitu): 0.30 m Fill height: N/A Limit depth: N/A
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This software is licensed to: ENSER SRL

CPT name: CPTU1

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 (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analy sis method: NCEER (1998) Depth to water table (erthg.): 0.00 m Fil weight: N/A B Aimost certain it will liquefy [l Very high risk
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy |:| High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K. applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M :  6.14 Unit weight calculation: Based on SBT  Clay like behavior appied: ~ Sands only 0 que aCtI(_m and no lig. are equally fikely [ Low risk
Peak ground acceleration: ~ 0.31 Use fill: No Limit depth applied: No [ uniike to liquefy
Depth to water table (insitu): 0.30 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: ENSER SRL CPT name: CPTU1

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): 0.00 m Fil weight: N/A
Fines correction method: NCEER (1998) 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 :  6.14 Unit weight calculation: Based on SBT Clay like behavior appled: ~ Sands only
Peak ground acceleration: 0.31 Use fill: No Limit depth applied: No
Depth to water table (insitu): 0.30 m Fill height: N/A Limit depth: N/A
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LIQUEFACTION ANALYSIS REPORT

Project title : Caso 1 Location :
CPT file : CPTU2
Input parameters and analysis data

Analy sis method: NCEER (1998) G.W.T. (in-situ): 0.30 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fil weight: N/A Limit depth applied: No
Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.31 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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M, =712, sigma’'=1atm base curve Summary of liquefaction potential
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1 H 5 | Zone Ay: Cyclic liquefaction and strength loss likely depending on loading and ground
o Nb Liquefaction seomotey
TTTTTTTT T T T T T T T T T T T T e T T T T T v Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: ENSER SRL CPT name: CPTU2

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): 0.00 m Fil weight: N/A SBT I d
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained ] 4. Clayey silt to silty [O] 7. Gravely sand to sand
Earthquake magnitude M :  6.14 Unit weight calculation: Based on SBT Clay like behavior appled: ~ Sands only ] . o - ]
Peak ground acceleration:  0.31 Use fill: No Limit depth applied: No . 2. Organic r.natenal . >. Silty sand to Sahdy silt . 8-' Very St!ff- sand to.
Depth to water table (insitu): 0.30 m Fill height: N/A Limit depth: N/A . 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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This software is licensed to: ENSER SRL

CPT name: CPTU2

Norm. cone resistance
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Input parameters and analysis data

Analy sis method:

Fines correction method:

Points to test:

Earthquake magnitude M :
Peak ground acceleration:
Depth to water table (insitu): 0.30 m

NCEER (1998)
NCEER (1998)
Based on Ic value
6.14

0.31

CPT basic interpretation plots (normalized)
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Depth to water table (erthq.):
Average results interval:

Ic cut-off value:

Unit weight calculation:
Use fill:
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Fil weight: N/A
Transition detect. applied:  No
K, applied: Yes
Clay like behavior appied: ~ Sands only
Limit depth applied: No
Limit depth: N/A

SBTn Plot Norm. Soil Behaviour Type
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Ic (Robertson 1990) SBTn (Robertson 1990)
SBTn legend
[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty [[] 7- Gravely sand to sand

. 2. Organic material
[l 3. Clay to silty clay

. 5. Silty sand to sandy silt . 8. Very stiff sand to
[C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: ENSER SRL

CPT name: CPTU2

Total cone resistance
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Input parameters and analysis data

Analy sis method: NCEER (1998)
Fines correction method: NCEER (1998)

Points to test: Based on Ic value

Earthquake magnitude M :  6.14
Peak ground acceleration: 0.31
Depth to water table (insitu): 0.30 m

Liquefaction analysis overall plots (intermediate results)

SBTn Index
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Ic (Robertson 1990)

Depth to water table (erthg.): 0.00 m

Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation: Based on SBT
Use fill: No

Fill height: N/A

Norm. cone resistance
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Corrected norm. cone resistance
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This software is licensed to: ENSER SRL

CPT name: CPTU2
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Input parameters and analysis data

Analy sis method:
Fines correction method:
Points to test:
Earthquake magnitude M :
Peak ground acceleration:

Depth to water table (insitu): 0.30 m

0.2

0.4

CRR & CSR

NCEER (1998)
NCEER (1998)

0.€

Based on Ic value

6.14
0.31

Depth (m)

Depth to water table (erthg.): 0.00 m
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Liquefaction analysis overall plots
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This software is licensed to: ENSER SRL CPT name: CPTU2

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): 0.00 m Fil weight: N/A
Fines correction method: NCEER (1998) 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 :  6.14 Unit weight calculation: Based on SBT Clay like behavior appled: ~ Sands only
Peak ground acceleration: 0.31 Use fill: No Limit depth applied: No
Depth to water table (insitu): 0.30 m Fill height: N/A Limit depth: N/A
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LIQUEFACTION ANALYSIS REPORT

Project title : Caso 1 Location :
CPT file : CPTU3
Input parameters and analysis data

Analy sis method: NCEER (1998) G.W.T. (in-situ): 0.30 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fil weight: N/A Limit depth applied: No
Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.31 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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Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: ENSER SRL

CPT name

: CPTU3

CPT basic interpretation plots

Cone resistance Friction Ratio
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Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): 0.00 m
Fines correction method: NCEER (1998) Average results interval: 3
Points to test: Based on Ic value Ic cut-off value: 2.60
Earthquake magnitude M :  6.14 Unit weight calculation: Based on SBT
Peak ground acceleration: 0.31 Use fill: No
Depth to water table (insitu): 0.30 m Fill height: N/A
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Pore pressure
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Fil weight:
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K, applied:
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Limit depth applied:
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This software is licensed to: ENSER SRL CPT name: CPTU3

CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio SBTn Plot Norm. Soil Behaviour Type
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Qtn Fr (%) Bq Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): 0.00 m Fil weight: N/A SBTn | d
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No n legen
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained ] 4. Clayey silt to silty [O] 7. Gravely sand to sand
Earthquake magnitude M :  6.14 Unit weight calculation: Based on SBT Clay like behavior appled: ~ Sands only ] . o - ]
Peak ground acceleration:  0.31 Use fill: No Limit depth applied: No . 2. Organic r.natenal . >. Silty sand to Sahdy silt . 8-' Very St!ff- sand to.
Depth to water table (insitu): 0.30 m Fill height: N/A Limit depth: N/A . 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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This software is licensed to: ENSER SRL

CPT name: CPTU3

Total cone resistance

Liquefaction analysis overall plots (intermediate results)

SBTn Index

Norm. cone resistance

Grain char. factor

Corrected norm. cone resistance
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qt (MPa) Ic (Robertson 1990) Qtn Kc Qtn,cs
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): 0.00 m Fil weight: N/A
Fines correction method: NCEER (1998) 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 :  6.14 Unit weight calculation: Based on SBT Clay like behavior appled: ~ Sands only
Peak ground acceleration: 0.31 Use fill: No Limit depth applied: No
Depth to water table (insitu): 0.30 m Fill height: N/A Limit depth: N/A
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This software is licensed to: ENSER SRL

CPT name: CPTU3

Liquefaction analysis overall plots

FS Plot Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR Factor of safety Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analy sis method: NCEER (1998) Depth to water table (erthg.): 0.00 m Fil weight: N/A B Aimost certain it will liquefy [l Very high risk
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy |:| High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K. applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M :  6.14 Unit weight calculation: Based on SBT  Clay like behavior appied: ~ Sands only 0 que aCtI(_m and no lig. are equally fikely [ Low risk
Peak ground acceleration: ~ 0.31 Use fill: No Limit depth applied: No [ uniike to liquefy
Depth to water table (insitu): 0.30 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: ENSER SRL

CPT name: CPTU3

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): 0.00 m Fil weight: N/A
Fines correction method: NCEER (1998) 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 :  6.14 Unit weight calculation: Based on SBT Clay like behavior appled: ~ Sands only
Peak ground acceleration: 0.31 Use fill: No Limit depth applied: No
Depth to water table (insitu): 0.30 m Fill height: N/A Limit depth: N/A
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LIQUEFACTION ANALYSIS REPORT

Project title : Caso 2
CPT file : CPTU1
Input parameters and analysis data

Location :

Analy sis method: NCEER (1998) G.W.T. (in-situ): 0.00 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fil weight: N/A Limit depth applied: No
Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.31 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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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M, =712, sigma’'=1atm base curve Summary of liquefaction potential
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Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening

180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: ENSER SRL

CPT name: CPTU1

CPT basic interpretation plots

Cone resistance Friction Ratio

0 ; 0
1 145
= s
ﬂ H
3 3 i
4 4
5 5
-ﬁb -
6 — 6 é‘
=_? =
7 7 [
——
8 ) 8 zﬁ
12 ; '
10 10 -
11
512— ----- g E
= = =
a 13 B =]
g1 % 3 8
14
15 &= :
16
17
24
25 s
L L T T T
6 0 2 4 6 8 10
gt (MPa) Rf (%)

Input parameters and analysis data

Analy sis method: NCEER (1998) Depth to water table (erthg.): 0.00 m

Fines correction method: NCEER (1998) Average results interval: 3

Points to test: Based on Ic value Ic cut-off value: 2.60
Earthquake magnitude M :  6.14 Unit weight calculation: Based on SBT
Peak ground acceleration: 0.31 Use fill: No

Depth to water table (insitu): 0.00 m Fill height: N/A
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Fil weight:

Transition detect. applied:
K, applied:
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CPT name: CPTU1
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CPT name: CPTU1

Liquefaction analysis overall plots (intermediate results)
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Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): 0.00 m Fil weight: N/A
Fines correction method: NCEER (1998) 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 :  6.14 Unit weight calculation: Based on SBT Clay like behavior appled: ~ Sands only
Peak ground acceleration: 0.31 Use fill: No Limit depth applied: No
Depth to water table (insitu): 0.00 m Fill height: N/A Limit depth: N/A
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CPT name: CPTU1
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Input parameters and analysis data

Analy sis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.31

Depth to water table (insitu): 0.00 m

Liquefaction analysis overall plots
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Liquefaction analysis summary plots
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Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): 0.00 m Fil weight: N/A
Fines correction method: NCEER (1998) 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 :  6.14 Unit weight calculation: Based on SBT Clay like behavior appled: ~ Sands only
Peak ground acceleration: 0.31 Use fill: No Limit depth applied: No
Depth to water table (insitu): 0.00 m Fill height: N/A Limit depth: N/A
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Project title : Caso 2 Location :
CPT file : CPTU2
Input parameters and analysis data

Analy sis method: NCEER (1998) G.W.T. (in-situ): 0.00 m Use fill: No Clay like behavior

Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only

Points to test: Based on Ic value  Average results interval: 3 Fil weight: N/A Limit depth applied: No

Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A

Peak ground acceleration:  0.31 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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CPT name: CPTU2
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Input parameters and analysis data

Analy sis method: NCEER (1998) Depth to water table (erthq.):
Fines correction method: NCEER (1998) Average results interval:
Points to test: Based on Ic value Ic cut-off value:

Earthquake magnitude M :  6.14 Unit weight calculation:

Peak ground acceleration: 0.31 Use fill:

Depth to water table (insitu): 0.00 m Fill height:
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Based on SBT
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Fil weight: N/A
Transition detect. applied:  No
K, applied: Yes
Clay like behavior applied: ~ Sands only
Limit depth applied: No
Limit depth: N/A
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CPT name: CPTU2

CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio
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Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): 0.00 m Fil weight: N/A
Fines correction method: NCEER (1998) 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 :  6.14 Unit weight calculation: Based on SBT Clay like behavior appled: ~ Sands only
Peak ground acceleration: 0.31 Use fill: No Limit depth applied: No
Depth to water table (insitu): 0.00 m Fill height: N/A Limit depth: N/A
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SBTn legend
[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty [[] 7- Gravely sand to sand
. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to
[l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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Liquefaction analysis overall plots (intermediate results)

Total cone resistance SBTn Index Norm. cone resistance Grain char. factor Corrected norm. cone resistance
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qt (MPa) Ic (Robertson 1990) Qtn Kc Qtn,cs
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): 0.00 m Fil weight: N/A
Fines correction method: NCEER (1998) 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 :  6.14 Unit weight calculation: Based on SBT Clay like behavior appled: ~ Sands only
Peak ground acceleration: 0.31 Use fill: No Limit depth applied: No
Depth to water table (insitu): 0.00 m Fill height: N/A Limit depth: N/A
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Input parameters and analysis data
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Liquefaction analysis summary plots
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Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): 0.00 m Fil weight: N/A
Fines correction method: NCEER (1998) 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 :  6.14 Unit weight calculation: Based on SBT Clay like behavior appled: ~ Sands only
Peak ground acceleration: 0.31 Use fill: No Limit depth applied: No
Depth to water table (insitu): 0.00 m Fill height: N/A Limit depth: N/A
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Project title : Caso 2 Location :
CPT file : CPTU3
Input parameters and analysis data

Analy sis method: NCEER (1998) G.W.T. (in-situ): 0.00 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fil weight: N/A Limit depth applied: No
Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.31 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: CPTU3

Cone resistance
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Input parameters and analysis data

Analy sis method:

Fines correction method:

Points to test:

Earthquake magnitude M :
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
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Depth to water table (insitu): 0.00 m
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CPT basic interpretation plots
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SBT (Robertson et al. 1986)
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This software is licensed to: ENSER SRL

CPT name: CPTU3

Norm. cone resistance
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Input parameters and analysis data

Analy sis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.31

Depth to water table (insitu): 0.00 m

CPT basic interpretation plots (normalized)

Norm. friction ratio
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Depth to water table (erthq.):
Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Fil weight: N/A
Transition detect. applied:  No
K, applied: Yes
Clay like behavior applied: ~ Sands only
Limit depth applied: No
Limit depth: N/A
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[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty [[] 7- Gravely sand to sand
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This software is licensed to: ENSER SRL

CPT name: CPTU3

Total cone resistance
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Input parameters and analysis data

Analy sis method:

Fines correction method:

Points to test:

NCEER (1998)
NCEER (1998)
Based on Ic value

Earthquake magnitude M :  6.14

Peak ground acceleration:

0.31

Depth to water table (insitu): 0.00 m

Liquefaction analysis overall plots (intermediate results)
SBTn Index
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Ic (Robertson 1990)

Depth to water table (erthg.): 0.00 m

Average results interval:
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Unit weight calculation:
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This software is licensed to: ENSER SRL

CPT name: CPTU3

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 (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analy sis method: NCEER (1998) Depth to water table (erthg.): 0.00 m Fil weight: N/A B Aimost certain it will liquefy [l Very high risk
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy |:| High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K. applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M :  6.14 Unit weight calculation: Based on SBT  Clay like behavior appied: ~ Sands only 0 que aCtI(_m and no lig. are equally fikely [ Low risk
Peak ground acceleration: ~ 0.31 Use fill: No Limit depth applied: No O Unlike to liquefy
Depth to water table (insitu): 0.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: ENSER SRL

CPT name: CPTU3

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): 0.00 m Fil weight: N/A
Fines correction method: NCEER (1998) 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 :  6.14 Unit weight calculation: Based on SBT Clay like behavior appled: ~ Sands only
Peak ground acceleration: 0.31 Use fill: No Limit depth applied: No
Depth to water table (insitu): 0.00 m Fill height: N/A Limit depth: N/A
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Project title : Caso 3 Location :
CPT file : CPTU1
Input parameters and analysis data

Analy sis method: NCEER (1998) G.W.T. (in-situ): -2.00 m Use fill: Yes Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): -2.00 m Fill height: 6.00 m applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fil weight: 19.00 kN/m3  Limit depth applied: No
Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.31 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: ENSER SRL

CPT name: CPTU1

CPT basic interpretation plots
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Input parameters and analysis data

Analy sis method: NCEER (1998) Depth to water table (erthg.): -2.00 m Fil weight:

Fines correction method: NCEER (1998) 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 :  6.14 Unit weight calculation: Based on SBT Clay like behav ior applied:
Peak ground acceleration: 0.31 Use fill: Yes Limit depth applied:
Depth to water table (insitu): -2.00 m Fill height: 6.00 m Limit depth:

19.00 kN/m3
No
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Sands only
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N/A
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SBT (Robertson et al. 1986)

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty
. 5. Silty sand to sandy silt . 8. Very stiff sand to
[C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained

. 2. Organic material
[l 3. Clay to silty clay

[[] 7- Gravely sand to sand
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CPT name: CPTU1

Norm. cone resistance
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Input parameters and analysis data
Analy sis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value

Earthquake magnitude M :  6.14
Peak ground acceleration: 0.31
Depth to water table (insitu): -2.00 m

CPT basic interpretation plots (normalized)
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Depth to water table (erthq.):
Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Fil weight: 19.00 kN/m3
Transition detect. applied:  No
K, applied: Yes
Clay like behavior appiied: ~ Sands only
Limit depth applied: No
Limit depth: N/A

O O N o U A W N = O

N N N N N N B 2 = = = e e
au A W N H O O 0 N OO0 U1 A W N = O
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SBTn legend
[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty [[] 7- Gravely sand to sand
. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to
[l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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CPT name: CPTU1

Total cone resistance
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Input parameters and analysis data

Analy sis method: NCEER (1998)
Fines correction method: NCEER (1998)

Points to test: Based on Ic value

Earthquake magnitude M :  6.14
Peak ground acceleration: 0.31
Depth to water table (insitu): -2.00 m

Liquefaction analysis overall plots (intermediate results)

SBTn Index
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Ic (Robertson 1990)

Depth to water table (erthg.): -2.00 m

Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation: Based on SBT
Use fill: Yes

Fill height: 6.00 m
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This software is licensed to: ENSER SRL

CPT name: CPTU1

CRR plot
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Input parameters and analysis data

Analy sis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.31

Depth to water table (insitu): -2.00 m
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Liquefaction analysis overall plots
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This software is licensed to: ENSER SRL CPT name: CPTU1

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): -2.00 m Fil weight: 19.00 kN/m3
Fines correction method: NCEER (1998) 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 :  6.14 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.31 Use fill: Yes Limit depth applied: No
Depth to water table (insitu): -2.00 m Fill height: 6.00 m Limit depth: N/A
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Project title : Caso 3 Location :
CPT file : CPTU2
Input parameters and analysis data

Analy sis method: NCEER (1998) G.W.T. (in-situ): -2.00 m Use fill: Yes Clay like behavior

Fines correction method: NCEER (1998) G.W.T. (earthq.): -2.00 m Fill height: 6.00 m applied: Sands only

Points to test: Based on Ic value  Average results interval: 3 Fil weight: 19.00 kN/m3  Limit depth applied: No

Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A

Peak ground acceleration:  0.31 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot FS Plot
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1 H 5 | Zone Ay: Cyclic liquefaction and strength loss likely depending on loading and ground
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TTTTTTTT T T T T T T T T T T T T e T T T T T v Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: ENSER SRL

CPT name: CPTU2

Cone resistance
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Input parameters and analysis data

NCEER (1998)
NCEER (1998)
Based on Ic value

Analy sis method:

Fines correction method:
Points to test:
Earthquake magnitude M :  6.14
Peak ground acceleration: 0.31
Depth to water table (insitu): -2.00 m

6 8

Depth (m)

Friction Ratio

CPT basic interpretation plots
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Depth to water table (erthq.):
Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:
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Pore pressure
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Fil weight: 19.00 kN/m3
Transition detect. applied:  No
K applied: Yes
C?ay like behavior applied: ~ Sands only
Limit depth applied: No
Limit depth: N/A

SBT Plot
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SBT (Robertson et al. 1986)

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty

. 2. Organic material
[l 3. Clay to silty clay

[[] 7- Gravely sand to sand

. 5. Silty sand to sandy silt . 8. Very stiff sand to
[C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: ENSER SRL CPT name: CPTU2

CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio SBTn Plot Norm. Soil Behaviour Type
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Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): -2.00 m Fil weight: 19.00 kN/m3 SBTn | d
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No n legen
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained ] 4. Clayey silt to silty [O] 7. Gravely sand to sand
Earthquake magnitude M .:  6.14 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only ; : S " :
Peak ground acceleration:  0.31 Use fill: Yes Limit depth applied: No [ 2 Organic r.natenal [ 5 Sity sand to Sahdy sit @ 8. very St!ff- sand to.
Depth to water table (insitu): -2.00 m Fill height: 6.00 m Limit depth: N/A B 3. Clay to silty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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CPT name: CPTU2

Total cone resistance

Liquefaction analysis overall plots (intermediate results)

SBTn Index

Norm. cone resistance

Grain char. factor

Corrected norm. cone resistance
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qt (MPa) Ic (Robertson 1990) Qtn Kc Qtn,cs
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): -2.00 m Fil weight: 19.00 kN/m3
Fines correction method: NCEER (1998) 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 :  6.14 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.31 Use fill: Yes Limit depth applied: No
Depth to water table (insitu): -2.00 m Fill height: 6.00 m Limit depth: N/A
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This software is licensed to: ENSER SRL

CPT name: CPTU2

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 (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analy sis method: NCEER (1998) Depth to water table (erthq.): -2.00 m Fil weight: 19.00 kN/m3 B Aimost certain it will liquefy [l Very high risk
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy |:| High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K. applied: Yes Liquefaction and no lig. are equally likel .
Earthquake magnitule M :  6.14 Unit weight calculation: Based on SBT CTay like behav ior applied: ~ Sands only [ q. - 4 qually likely [] Low risk
Peak ground acceleration: ~ 0.31 Use fill: Yes Limit depth applied: No [ Unlike to liquefy
Depth to water table (insitu): -2.00 m Fill height: 6.00 m Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: ENSER SRL

CPT name: CPTU2

Liquefaction analysis summary plots
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Normalized CPT penetration resistance
Cyclic Stress Ratio* (CSR*)
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)

Input parameters and analysis data

Analy sis method: NCEER (1998) Depth to water table (erthg.): -2.00 m Fil weight: 19.00 kN/m3

Fines correction method: NCEER (1998) 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 :  6.14 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only

Peak ground acceleration: 0.31 Use fill: Yes Limit depth applied: No

Depth to water table (insitu): -2.00 m Fill height: 6.00 m Limit depth: N/A
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LIQUEFACTION ANALYSIS REPORT

Project title : Caso 3 Location :
CPT file : CPTU3
Input parameters and analysis data

Analy sis method: NCEER (1998) G.W.T. (in-situ): -2.00 m Use fill: Yes Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): -2.00 m Fill height: 6.00 m applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fil weight: 19.00 kN/m3  Limit depth applied: No
Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.31 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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Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M,=7'72, sigma'=1atm base curve Summary of liquefaction potential
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Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
N) I.iQI.Efaqﬁ(m N Zone Ay: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
! ! Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: ENSER SRL CPT name: CPTU3

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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gt (MPa) Rf (%) u (kPa) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): -2.00 m Fil weight: 19.00 kN/m3 BTI d
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No S egen
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained ] 4. Clayey silt to silty [O] 7. Gravely sand to sand
Earthquake magnitude M :  6.14 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only ; : S " :
Peak ground acceleration: 0.31 Use fill: Yes Limit depth applied: No [ 2 Organic r.natenal [ 5 Sity sand to Sahdy sit @ 8. very St!ff- sand to.
Depth to water table (insitu): -2.00 m Fill height: 6.00 m Limit depth: N/A B 3. Clay to silty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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Input parameters and analysis data

Analy sis method:
Fines correction method:
Points to test:
Earthquake magnitude M :
Peak ground acceleration:

Depth to water table (insitu): -2.00 m

NCEER (1998)
NCEER (1998)
Based on Ic value
6.14

0.31

CPT basic interpretation plots (normalized)

Norm. friction ratio
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Depth to water table (erthq.):
Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

-2.00 m
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Based on SBT
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Fil weight: 19.00 kN/m3
Transition detect. applied:  No
K, applied: Yes
Clay like behavior appiied: ~ Sands only
Limit depth applied: No
Limit depth: N/A
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Liquefaction analysis overall plots (intermediate results)

Total cone resistance SBTn Index Norm. cone resistance Grain char. factor Corrected norm. cone resistance
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Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): -2.00 m Fil weight: 19.00 kN/m3
Fines correction method: NCEER (1998) 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 :  6.14 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.31 Use fill: Yes Limit depth applied: No
Depth to water table (insitu): -2.00 m Fill height: 6.00 m Limit depth: N/A
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Input parameters and analysis data

Analy sis method:

Fines correction method:
Points to test:

Earthquake magnitude M :
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.14

0.31

Depth to water table (insitu): -2.00 m

Liquefaction analysis overall plots

Depth (m)

0 0.5 1
Factor of safety

1.5
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Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation: Based on SBT
Use fill: Yes

Fill height: 6.00 m
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Liquefaction analysis summary plots
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Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthg.): -2.00 m Fil weight: 19.00 kN/m3
Fines correction method: NCEER (1998) 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 :  6.14 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.31 Use fill: Yes Limit depth applied: No
Depth to water table (insitu): -2.00 m Fill height: 6.00 m Limit depth: N/A
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