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LIQUEFACTION ANALYSIS REPORT

Location : MEDOLLA

Project title : MS MEDOLLA

CPT file : 036021P267CPTU267
Input parameters and analysis data

Depth (m)

Cyclic Stress Ratio* (CSR*)

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M ,:  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.24 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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This software is licensed to:

CPT name: 036021P267CPTU267
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Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.24

Depth to water table (insitu): 1.30 m

Depth (m)

CPT basic interpretation plots

Friction Ratio

Pore pressure
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Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only
Use fill: No Limit depth applied: Yes
Fill height: N/A Limit depth: 20.00 m
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SBT legend
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This software is licensed to: CPT name: 036021P267CPTU267

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: B&I (2014) Depth to GWT (erthg.):  1.00 m Fil weight: N/A SBTn | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes n legen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained ] 4. Clayey silt to silty [ 7. Gravely sand to sand
Earthquake magnitude M :  6.14 Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only . : il t It v iff t
Peak ground acceleration:  0.24 Use fill: No Limit depth applied: Yes . 2. Organic rnaterlal . >- Silty sand to sar.1dy s . 8.' ery s ' . sand 0_
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m B 3. Clay tossilty clay [ 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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This software is licensed to:

CPT name: 036021P267CPTU267

Liquefaction analysis overall plots (intermediate results)
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Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.):  1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.24 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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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 (cm) LDI
Input parameters and analysis data F.S.color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.): ~ 1.00 m Fil weight: N/A Bl Amost certain it will liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes . Very likely to liquefy . High risk
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 CTay like behavior applied: ~ Sands only [ qut.Jefactlc-)n and no lig. 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): 1.30 m Fill height: N/A Limit depth: 20.00 m . Almost certain it will not liquefy
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Liquefaction analysis summary plots
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Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.24 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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LIQUEFACTION ANALYSIS REPORT

Project title : MS MEDOLLA Location : MEDOLLA
CPT file : 036021P355CPTU355
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M ,:  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.24 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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Cone resistance
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Input parameters and analysis data

Analy sis meth

Fines correction method:

Points to test:
Earthquake m

Peak ground acceleration:

0d: B&I (2014)

B&I (2014)

Based on Ic value
6.14

0.24
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Depth to water table (insitu): 1.30 m
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CPT basic interpretation plots

Pore pressure
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Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K_ applied: Yes
Unit weight calculation: ~ Based on SBT CTay like behavior applied: ~ Sands only
Use fill: No Limit depth applied: Yes
Fill height: N/A Limit depth: 20.00 m
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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
[C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained

. 2. Organic material
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Norm. cone resistance
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Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.24

Depth to water table (insitu): 1.30 m

Depth (m)

CPT basic interpretation plots (normalized)
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Nom. pore pressure ratio
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Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only
Use fill: No Limit depth applied: Yes
Fill height: N/A Limit depth: 20.00 m
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SBTn Plot Norm. Soil Behaviour Type
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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)

Norm. cone resistance SBTn Index Apparent fines content "Fines" adjustment Corrected norm. cone resistanc
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qciN Ic (Robertson 1990) FC (%) Delta qc1N qciN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.24 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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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 (cm) LDI
Input parameters and analysis data F.S.color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.): ~ 1.00 m Fil weight: N/A Bl Amost certain it will liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ Yes . Very likely to liquefy . High risk
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 CTay like behavior applied: ~ Sands only [ qut.Jefactlc-)n and no lig. 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): 1.30 m Fill height: N/A Limit depth: 20.00 m . Almost certain it will not liquefy
ClLiq v.3.0.3.2 - CPT Liquefaction Assessment Software - Report created on: 05/11/2021, 14:29:54 11
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Liquefaction analysis summary plots
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Normalized friction ratio (%) qciN,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.24 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
ClLiq v.3.0.3.2 - CPT Liquefaction Assessment Software - Report created on: 05/11/2021, 14:29:54 12
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LIQUEFACTION ANALYSIS REPORT

Project title : MS MEDOLLA Location : MEDOLLA

CPT file : 036021P419CPTU419 copy
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M ,:  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.24 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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gt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M,=7'/2, sigma'=1atm base curve Summary of liquefaction potential
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Zone A: Cyclic liq uefaction likelydepending on size and duration of cyclic loading

Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post- earthquake strength | oss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soail plasticity,
brittleness /sensitivity, strain to peak undrained streng thand g round geometry

CLiq v.3.0.3.2 - CPT Liquefaction Assessment Software - Report created on: 05/11/2021, 14:29:55 13



This software is licensed to:

CPT name: 036021P419CPTU419 copy
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Input parameters and analysis data
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Analy sis method:
Fines correction method:
Points to test:

Earthquake magnitude M :

15

gt (MPa)

Peak ground acceleration:
Depth to water table (insitu): 1.30 m

B&I (2014)
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Based on Ic value
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CPT basic interpretation plots
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Depth to GWT (erthg.): 1.00 m
Average results interval: 3
Ic cut-off value: 2.60
Unit weight calculation:
Use fill: No
Fill height: N/A

Fil weight:

Transition detect. applied:

K, applied:

Clay like behav ior appled:

Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sands only
Yes

20.00 m

SBT Plot

Ic(SBT)

SBT legend
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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
[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
. 8. Very stiff sand to
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CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio

0.5 — 0.5 \ 0.5
1 ( 1 1
1.5 1.5 1.5
2 2 =5 2
2.5 2.5 2.5
3 3q--- 3
b -
1 3-3::'€=- 27
asd L 45 - 45 3
5 —-z 5 - 5
5.2 P 5.:—---- : 5.2 P
2
6.5 6.5 6.5
7 7 7
7.5 7.5 7.5
8 p 8 E 8 }LA
8.5 8.5 = 8.5 C
—~ 9 —~ 9 - —~ 9 r ~
E o5 ¢ E o5 %_ E o5 - £
g 1099 £ 10 £ 10 s =
3 105 3 10.5-- S 105 2
o q { o q o g o a
11.5 i\. 11.5 . 11.5
12 S 12 - 12
12.5 3 12.5 — 12.5 3
13 13 — 13
13.5 (; 13.5 = 13.5
14 14 14 f“
14.5 14.5 14.5
15 15 —= 15 .
1554¢ 15.5 —— 15.5
16 16 16
16.5 16.5 16.5 <
17 17 1} 17
17.5 P — 17.5 ?. 17.5 L=
18 ; 18 ; 18
18.5 & 18.5 18.5
19 19 == 19 ~—
19.5 19.5 i 19.5
20 : : : ; 20 p=gm=sp=s ; : : 20 == ‘t ; —— ;
0 50 100 150 20( 0 2 4 6 8 10 0.2 0 02 04 06 08 1
Qtn Fr (%) Bq
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.24 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m

SBTn Plot Norm. Soil Behaviour Type
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SBTnh (Robertson 1990)
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Ic (Robertson 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4. Clayey silt to silty [[] 7- Gravely sand to sand
[ 2. Organic material [ 5 silty sand to sandy silt [T 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)

Norm. cone resistance SBTn Index Apparent fines content "Fines" adjustment Corrected norm. cone resistanc
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qciN Ic (Robertson 1990) FC (%) Delta qc1N qciN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.24 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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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 (cm) LDI
Input parameters and analysis data F.S.color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.): ~ 1.00 m Fil weight: N/A Bl Amost certain it will liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ Yes . Very likely to liquefy |:| High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes ; : : ; .
Earthquake magnitule M  6.14 Unit weight calculation: ~ Based on SBT CTay like behav ior applied: ~ Sands only [ L|qu|efact|t?n and no lig. 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): 1.30 m Fill height: N/A Limit depth: 20.00 m . Almost certain it will not liquefy
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Liquefaction analysis summary plots
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Normalized friction ratio (%) qciN,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.24 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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LIQUEFACTION ANALYSIS REPORT

Project title : MS MEDOLLA Location : MEDOLLA
CPT file : 036021P258CPTU258
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M ,;  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.20 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 basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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qt (MPa) Rf (%) u (kPa) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.):  1.00 m Fil weight: N/A SBT | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes egen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: _ Yes [l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty [[] 7- Gravely sand to sand
EZ:EC;';E?‘? sgcrglté?aiignw: g;g leet f\-ﬂlﬁlght calculation: ﬁise{j on SBT ErI:Tt I&I:;tb; gi\gﬁgdéppied: 32:“ only . 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m B 3. Clay tossilty clay [ 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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CPT basic interpretation plots (normalized)

SBTn Plot
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Input parameters and analysis data
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SBTnh (Robertson 1990)

Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A SBTn | d

Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes n legen

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 appied: ~ Sands only 2. Organi terial
Peak ground acceleration:  0.20 Use fill: No Limit depth applied: Yes . - rganic rna eria
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m B 3. Clay tossilty clay

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

[[] 7- Gravely sand to sand
. 8. Very stiff sand to
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Liquefaction analysis overall plots (intermediate results)

Norm. cone resistance SBTn Index Apparent fines content "Fines" adjustment Corrected norm. cone resistanc
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Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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Liquefaction analysis overall plots

CRR plot
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Input parameters and analysis data

Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil 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 :  6.14 Unit weight calculation: ~ Based on SBT Clay like behav ior appled:
Peak ground acceleration: 0.20 Use fill: No Limit depth applied:
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth:

Liquefaction potential
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Liquefaction analysis summary plots
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Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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LIQUEFACTION ANALYSIS REPORT

Location : MEDOLLA

Project title : MS MEDOLLA
CPT file : 036021P259CPTU259
Input parameters and analysis data

0.4 ,
0.3 /

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M ,;  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.20 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground
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Zone B: Liquefaction and post- earthquake strength | oss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soail plasticity,
brittleness /sensitivity, strain to peak undrained streng thand g round geometry
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CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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qt (MPa) Rf (%) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A SBT | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes egen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained ] 4. Clayey silt to silty [ 7. Gravely sand to sand
Earthquake magnitude M :  6.14 Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only . ) Sl t it Vi Hiff t
Peak ground acceleration:  0.20 Use fill: No Limit depth applied: Yes . 2. Organic |.'nater|al . >- Silty sand to sar.1dy s . 8-' ery s I . sand 0_
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m B 3. Clay tossilty clay [ 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Norm. cone resistance
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Input parameters and analysis data

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

Earthquake magnitude M :  6.14
Peak ground acceleration: 0.20
Depth to water table (insitu): 1.30 m
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CPT basic interpretation plots (normalized)
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Nom. pore pressure ratio
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Unit weight calculation:
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[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)

Norm. cone resistance SBTn Index Apparent fines content "Fines" adjustment Corrected norm. cone resistance
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qciN Ic (Robertson 1990) FC (%) Delta qciN qclN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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This software is licensed to:

CPT name: 036021P259CPTU259

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) LDI
Input parameters and analysis data F.S.color scheme LPI color scheme
Analy sis method: B&I (2014) Depth to GWT (erthg.):  1.00 m Fil weight: N/A B Aimost certain it will liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes . Very likely to liquefy |:| High risk
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 CTay like behavior applied: ~ Sands only [ qulflefaCtl?n and no lig. are equally likely [ Low risk
Peak ground acceleration: 0.20 Use fill: No Limit depth applied: Yes [ unlike to liquefy
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m . Almost certain it will not liquefy
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Liquefaction analysis summary plots
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Normalized friction ratio (%) qciN,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
ClLiq v.3.0.3.2 - CPT Liquefaction Assessment Software - Report created on: 05/11/2021, 12:30:06 12



Geo Group Srl
aina NONICEEIE < & GEOLOGIA E AMBIENTE

COUTERRREEEEERE L Via Cesare Costa 182
< S B WM www.geogroupmodena.it

LIQUEFACTION ANALYSIS REPORT

Project title : MS MEDOLLA Location : MEDOLLA
CPT file : 036021P260CPTU260
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M ,;  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.20 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 basic interpretation plots

Cone resistance Friction Ratio Pore pressure
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Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m

SBT Plot Soil Behaviour Type
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SBT (Robertson et al. 1986)
SBT 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 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 (%) Bg Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A SBTn | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes n legen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained ] 4. Clayey silt to silty [ 7. Gravely sand to sand
Earthquake magnitude M :  6.14 Unit weight calculation:  Based on SBT Clay like behavior applied: ~ Sands only . . - - ]
peak ground accelerations 020 Use fill No Limit depth applied: Yes . 2. Organic rnaterlal . 5. Silty sand to sar.1dy silt . 8.. Very st!ff. sand to-
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m B 3. Clay tossilty clay [ 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Liquefaction analysis overall plots (intermediate results)

Norm. cone resistance SBTn Index Apparent fines content "Fines" adjustment Corrected norm. cone resistance
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qciN Ic (Robertson 1990) FC (%) Delta qciN qclN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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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 (cm) LDI
Input parameters and analysis data F.S.color scheme LPI color scheme
Analy sis method: B&I (2014) Depth to GWT (erthg.):  1.00 m Fil weight: N/A B Aimost certain it will liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes . Very likely to liquefy |:| High risk
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 CTay like behavior applied: ~ Sands only [ qulflefaCtl?n and no lig. are equally likely [ Low risk
Peak ground acceleration: 0.20 Use fill: No Limit depth applied: Yes [ unlike to liquefy
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m . Almost certain it will not liquefy
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Liquefaction analysis summary plots
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Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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LIQUEFACTION ANALYSIS REPORT

Project title : MS MEDOLLA
CPT file : 036021P261CPTU261
Input parameters and analysis data

Location : MEDOLLA

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M ,;  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.20 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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Cyclic Stress Ratio* (CSR*)
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Summary of liquefaction potential
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1,000
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Normalized CPT penetration resistance
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Normalized friction ratio (%)

Zone A: Cyclic liq uefaction likelydepending on size and duration of cyclic loading

Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post- earthquake strength | oss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soail plasticity,
brittleness /sensitivity, strain to peak undrained streng thand g round geometry
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CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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qt (MPa) Rf (%) u (kPa) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A SBT | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes egen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained ] 4. Clayey silt to silty [ 7. Gravely sand to sand
Earthquake magnitude M :  6.14 Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only . : ' " -
Peak ground acceleration‘?' 0.20 Use fill: No Limit depth applied: Yes . 2. Organic rnaterlal . 3. Silty sand to sar.1dy silt . 8.' very St!ff. sand to-
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m B 3. Clay tossilty clay [ 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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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: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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[l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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Norm. cone resistance

Liquefaction analysis overall plots (intermediate results)

SBTn Index

Apparent fines content

"Fines" adjustment

Corrected norm. cone resistance
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Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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CRR & CSR

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):
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Liquefaction analysis overall plots
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Liquefaction analysis summary plots
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Normalized friction ratio (%) qciN,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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LIQUEFACTION ANALYSIS REPORT

Location : MEDOLLA

Project title : MS MEDOLLA
CPT file : 036021P264CPTU264
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M ,;  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.20 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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o Nb Liquefaction coometey
U N R N e 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 soail plasticity,
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brittleness /sensitivity, strain to peak undrained streng thand g round geometry
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CPT basic interpretation plots

Depth (m)

Cone resistance Friction Ratio Pore pressure
0 0 0 :
1 1 1 -
2 2 2 Insi
3 3 3+
4 4 4
2 ; g
6 6 6 \‘
7 7 7 [
8 8 8 ] L
9 9 9 1
-~
10§ 10 10
11 11 11 l
1 1 | ; n
E 13 E 13 2 = E 13
S 14 '\ S 14 - = S 14
g 4 g B
Q15 Q15 Q15
<
16 _{ 16 = — 16
17 17 4 e 17
18 18 - 18
&
19 19— ----- . 19
20 20— . 20
21 21— e 21
22 22~ 22
23 23 234
24 240 24+
25 25 25
26 26 26
27 27 E = 27
T — T T
0 5 10 15 0 2 4 6 8 10
gt (MPa) Rf (%)

Input parameters and analysis data

Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil 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 :  6.14 Unit weight calculation: ~ Based on SBT Clay like behav ior appled:
Peak ground acceleration: 0.20 Use fill: No Limit depth applied:
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth:

N/A

Yes

Yes

Sands only
Yes

20.00 m
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SBT (Robertson et al. 1986)
SBT 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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Norm. cone resistance
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Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.20

Depth to water table (insitu): 1.30 m

CPT basic interpretation plots (normalized)

Norm. friction ratio

Nom. pore pressure ratio
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Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only
Use fill: No Limit depth applied: Yes
Fill height: N/A Limit depth: 20.00 m

SBTn Plot Norm. Soil Behaviour Type
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Ic (Robertson 1990) SBTnh (Robertson 1990)
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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Norm. cone resistance

Liquefaction analysis overall plots (intermediate results)

SBTn Index

Apparent fines content

"Fines" adjustment

Corrected norm. cone resistance
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qciN Ic (Robertson 1990) FC (%) Delta qciN qclN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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CRR & CSR

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):

B&I (2014)
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Liquefaction analysis summary plots
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Normalized friction ratio (%) qciN,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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LIQUEFACTION ANALYSIS REPORT

Location : MEDOLLA

Project title : MS MEDOLLA
CPT file : 036021P265CPTU265
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M ,;  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.20 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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U N R N e 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 soail plasticity,
qclN,cs brittl eness /sensitivity, strain to peak undrained streng thand g round geometry
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Input parameters and analysis data

B&I (2014)
B&I (2014)

Analy sis method:
Fines correction method:

Points to test:

Earthquake magnitude M :
Peak ground acceleration:
Depth to water table (insitu): 1.30 m

qt (MPa)

10

Depth (m)

Based on Ic value

6.14
0.20

Friction Ratio

CPT basic interpretation plots

Pore pressure
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Rf (%)
Depth to GWT (erthg.): 1.00 m
Average results interval: 3
Ic cut-off value: 2.60

Unit weight calculation:
Use fill:
Fill height:

Based on SBT
No
N/A

16—
17+
: 18
% 19—
20+
. S
21+
22+
23+
200 400 600
u (kPa)
Fil weight: N/A
Transition detect. applied:  Yes
K, applied: Yes
Clay like behavior applied: ~ Sands only
Limit depth applied: Yes
Limit depth: 20.00 m

SBT Plot Soil Behaviour Type
. Organic soil
1 lay: -
rganic soil
2
3
4 Clay
5
6 Clay: & silty clay
7
8 Clay
9 .
Clay:& silty clay
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E
E‘ 12 Clay
13
14
15 Clay & sity cla
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lity sand:& sandy s
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Ic(SBT) SBT (Robertson et al. 1986)
SBT 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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Norm. cone resistance

CPT basic interpretation plots (normalized)

Norm. friction ratio

Nom. pore pressure ratio

SBTn Plot Norm. Soil Behaviour Type

0 0 H T 0 0- H T PV
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: R = I :
2 ( 2 : 2 2 CIBy
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Bt : : : B 23 reeeeand &esilly sand
0 50 100 150 20( 10 0.2 0 02 04 06 0.8 1 1 2 3 4 012345678 9101112131415161718
Qtn Bg Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A SBTn | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes n legen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained ] 4. Clayey silt to silty [ 7. Gravely sand to sand
Earthquake magnitude M :  6.14 Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only . ) Sl t it Vi Hiff t
Peak ground acceleration:  0.20 Use fill: No Limit depth applied: Yes . 2. Organic |.'nater|al . >- Silty sand to sar.1dy s . 8-' ery s I . sand 0_
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m B 3. Clay tossilty clay [ 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Liquefaction analysis overall plots (intermediate results)

Norm. cone resistance SBTn Index Apparent fines content "Fines" adjustment Corrected norm. cone resistance
0 T 0 J 0 0
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qciN Ic (Robertson 1990) FC (%) Delta qciN qclN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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0 0.2 0.4 0.€ 0 0.5 1 1.5 2 0 5 10 15 20 0 0
CRR & CSR Factor of safety LPI Settlement (cm) LDI
Input parameters and analysis data F.S.color scheme LPI color scheme
Analy sis method: B&I (2014) Depth to GWT (erthg.):  1.00 m Fil weight: N/A B Aimost certain it will liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes . Very likely to liquefy |:| High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liguefaction and no lig. are equally likel .
Earthquake magnitude M :  6.14 Unit weight calculation: ~ Based on SBT CTay like behavior applied: ~ Sands only [ |qu| l_ 1q. are equally flkely [ Low risk
Peak ground acceleration: 0.20 Use fill: No Limit depth applied: Yes [ unlike to liquefy
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m . Almost certain it will not liquefy
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Liquefaction analysis summary plots
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Normalized friction ratio (%) qciN,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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IENTE

LIQUEFACTION ANALYSIS REPORT

Location : MEDOLLA

Project title : MS MEDOLLA
CPT file : 036021P356CPTU356
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M ,;  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.20 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR!pIot FS Plot
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0.1 r Normalized friction ratio (%)
J——— : Zone A: Cyclic liq uefaction likelydepending on size and duration of cyclic loading
- H T | Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground
o Nb Liquefaction coometey
U N R N e 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 soail plasticity,
qclN,cs brittl eness /sensitivity, strain to peak undrained streng thand g round geometry
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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): 1.30 m
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Friction Ratio

CPT basic interpretation plots
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SBT legend

[l 1 Sensitive fine grained [ 4. Clayey silt to silty [[] 7- Gravely sand to sand
[ 2. Organic material [ 5 silty sand to sandy silt [T 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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Norm. cone resistance
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Input parameters and analysis data

B&I (2014)
B&I (2014)
Based on Ic value

Analy sis method:

Fines correction method:
Points to test:
Earthquake magnitude M :  6.14
Peak ground acceleration: 0.20
Depth to water table (insitu): 1.30 m
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CPT basic interpretation plots (normalized)

Norm. friction ratio
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Depth to GWT (erthg.): 1.00 m
Average results interval: 3
Ic cut-off value: 2.60

Unit weight calculation:
Use fill:
Fill height:
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Nom. pore pressure ratio
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Fil weight: N/A
Transition detect. applied:  Yes
K, applied: Yes
Clay like behavior applied: ~ Sands only
Limit depth applied: Yes
Limit depth: 20.00 m

SBTn Plot Norm. Soil Behaviour Type
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Ic (Robertson 1990) SBTnh (Robertson 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4. Clayey silt to silty [[] 7- Gravely sand to sand
[ 2. Organic material [ 5 silty sand to sandy silt [T 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)

Norm. cone resistance SBTn Index Apparent fines content "Fines" adjustment Corrected norm. cone resistanc
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qciN Ic (Robertson 1990) FC (%) Delta qc1N qciN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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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): 1.30 m

B&I (2014)

B&I (2014)

Based on Ic value
6.14

0.20

Depth (m)

Liquefaction analysis overall plots

FS Plot
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Depth to GWT (erthg.): 1.00 m
Average results interval: 3
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Liquefaction analysis summary plots
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Normalized friction ratio (%) qciN,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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Location : MEDOLLA

Project title : MS MEDOLLA
CPT file : 036021P71CPTU71
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: Fil weight: N/A Limit depth applied: Yes
Earthquake magnitude M ,;  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.20 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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0.8 ! I ! ! ! ! ! ! ! ! 1,000 ! ! [ N | ! ! [ T I |
1 Liquefaction ’ I .
0.7 | L3 ]
- L oy
] 4‘3 ]
] 3 o
0.6- 8 00
0 [ 5 %3
%] - B ]
O 05 r kol 1
% ] I S 7]
k) i r (=1
B ] 3 =
2 04 S
A i , 3 o
n k 3 ©
L2 03 L £
(@) N -
5 ] / [ 2
0.24 / [
] Q}/ L
] L B 0.1 1 10
0.1 r Normalized friction ratio (%)
J——— : Zone A: Cyclic liq uefaction likelydepending on size and duration of cyclic loading
- H T | Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground
o Nb Liquefaction coometey
U N R N e 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 soail plasticity,

qclN,cs

brittleness /sensitivity, strain to peak undrained streng thand g round geometry
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Input parameters and analysis data

Analy sis method:

Fines correction method:

Points to test:

Earthquake magnitude M :
Peak ground acceleration:

B&I (2014)

B&I (2014)

Based on Ic value
6.14

0.20

Depth to water table (insitu): 1.30 m

Depth (m)

—
»

O 00 N oo U A W N = O

R e =
w N = O

N N NN NN 2 2 = 2
u A W N K O O 0 N o u

Friction Ratio

CPT basic interpretation plots

Pore pressure
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Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only
Use fill: No Limit depth applied: Yes
Fill height: N/A Limit depth: 20.00 m

SBT Plot Soil Behaviour Type
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SBT (Robertson et al. 1986)

SBT 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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Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.20

Depth to water table (insitu): 1.30 m
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CPT basic interpretation plots (normalized)

Norm. friction ratio

Nom. pore pressure ratio
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Fr (%) Bqg
Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only
Use fill: No Limit depth applied: Yes
Fill height: N/A Limit depth: 20.00 m

SBTn Plot Norm. Soil Behaviour Type
1 SIS, o
Clay
2
3
4
6
7
8
5 Clay & sity da
‘ Cla i
10 u%&js‘nﬁ/ ay
u Clay
E 1 anic soit
g8 Clay
8 14 ik
15 gl‘%ysagg%g%d) _silt-
16 ol:&y :
17 s 21
'ganic soi
18 :aﬂig ol
19 Clay
Qf anic soil
20 lay
21 ! laa,n <0il
rganc soi
22 Clay;--1---
53 Organic soil
Clay
24 . .
, Organic soil
25 Organic soil
SRR o Vil

012345678 9101112131415161718
SBTn (Robertson 1990)

2 3 4
Ic (Robertson 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4. Clayey silt to silty [[] 7- Gravely sand to sand
[ 2. Organic material [ 5 silty sand to sandy silt [T 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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Norm. cone resistance

Liquefaction analysis overall plots (intermediate results)

SBTn Index

Apparent fines content

"Fines" adjustment

Corrected norm. cone resistance
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qciN Ic (Robertson 1990) FC (%) Delta qciN qclN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.20

Depth to water table (insitu): 1.30 m
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Liquefaction analysis overall plots
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Factor of safety

Depth to GWT (erthg.): 1.00 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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Liquefaction analysis summary plots
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Normalized friction ratio (%) qciN,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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LIQUEFACTION ANALYSIS REPORT

Location : MEDOLLA

Project title : MS MEDOLLA
CPT file : 036021P418CPTU418 copy
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M ,;  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.20 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
0.8 ! I ! ! ! ! ! ! ! ! ! 1,000 ! ! [ N | ! ! [ T I |
] Liquefaction , [
0.7 | [
- L oy
’ 8
- - (7]
] | ‘»
0.6 [ o
-~ : o 8
N o
O 05 L £
% ] I 5
k) ’ r =%
B ] 3 =
2 04 S
A AR
g / 3
) 7 =
2l E r ©
L2 03 L £
5 1 / [ 2
0.2- . & / -
: . RS < -
] L B 0.1 1 10
0.1 r Normalized friction ratio (%)
J——— : Zone A: Cyclic liq uefaction likelydepending on size and duration of cyclic loading
- H T | Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground
o Nb Liquefaction coometey
U N R N e 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 soail plasticity,
qclN,cs brittl eness /sensitivity, strain to peak undrained streng thand g round geometry
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Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.20

Depth to water table (insitu): 1.30 m

Depth (m)

Friction Ratio

CPT basic interpretation plots

Pore pressure
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Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only
Use fill: No Limit depth applied: Yes
Fill height: N/A Limit depth: 20.00 m
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SBT (Robertson et al. 1986)
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SBT legend

[l 1 Sensitive fine grained [ 4. Clayey silt to silty [[] 7- Gravely sand to sand
[ 2. Organic material [ 5 silty sand to sandy silt [T 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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Input parameters and analysis data

B&I (2014)
B&I (2014)

Analy sis method:
Fines correction method:
Points to test:

Earthquake magnitude M ,

Peak ground acceleration:

Depth to water table (insitu): 1.30 m
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CPT basic interpretation plots (normalized)
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Ic (Robertson 1990)

SBTnh (Robertson 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4. Clayey silt to silty [[] 7- Gravely sand to sand
[ 2. Organic material [ 5 silty sand to sandy silt [T 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)

Norm. cone resistance SBTn Index Apparent fines content "Fines" adjustment Corrected norm. cone resistanc
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Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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CRR plot
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Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.20

Depth to water table (insitu): 1.30 m

Depth (m)

Depth to GWT (erthq.):

Liquefaction analysis overall plots

FS Plot
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Factor of safety

Average results interval: 3
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Ic cut-off value:
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Use fill:
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Limit depth applied:
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Liquefaction analysis summary plots
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Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.20 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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LIQUEFACTION ANALYSIS REPORT

Project title : MS MEDOLLA
CPT file : 036021P266CPTU266
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ):

Fines correction method: B&I (2014) G.W.T. (earthq.):
Points to test: Based on Ic value  Average results interval:
Earthquake magnitude M :  6.14 Ic cut-off value:

Peak ground acceleration:  0.19 Unit weight calculation:

Cone resistance Friction Ratio

Location : MEDOLLA

1.30m
1.00 m
3

2.60

Based on SBT
SBTn Plot

Use fill: No Clay like behavior

Fill height: N/A applied: Sands only

Fil weight: N/A Limit depth applied: Yes

Trans. detect. applied: Yes Limit depth: 20.00 m

K, applied: Yes MSF method: Method based
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CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure
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Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m

SBT Plot Soil Behaviour Type
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Ic(SBT) SBT (Robertson et al. 1986)
SBT 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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Norm. cone resistance

CPT basic interpretation plots (normalized)

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: B&I (2014) Depth to GWT (erthg.):  1.00 m Fil weight: N/A SBTn | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes n legen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained ] 4. Clayey silt to silty [ 7. Gravely sand to sand
Earthquake magnitude M :  6.14 Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only . ) Sl t it Vi Hiff t
Peak ground acceleration:  0.19 Use fill: No Limit depth applied: Yes . 2. Organic |.'nater|al . >- Silty sand to sar.1dy s . 8-' ery s I . sand 0_
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m B 3. Clay tossilty clay [ 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Liquefaction analysis overall plots (intermediate results)

Norm. cone resistance SBTn Index

Apparent fines content

"Fines" adjustment

Corrected norm. cone resistanc
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qciN Ic (Robertson 1990) FC (%) Delta qc1N qciN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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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 (cm) LDI
Input parameters and analysis data F.S.color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthq.):  1.00 m Fil weight: N/A Il Amost certain it wil liquefy [l Very high risk
Ein_e:,S ctorrtecttion method: gg‘sle(dzgrl)c e ;Ié\cvire;g:ffrezlljlt: interval: ; 6 'IK'ransitiI_or(lj detect. applied: x: . Very likely to liquefy . High risk
oin 0O test: valu ut- value: . applieda: . N . . )
Earthquake magnitude M :  6.14 Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only [ L|qL.1efactn?n and no liq. are equally fikely [ Lowrisk
Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied: Yes [ unlike to liquefy
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m . Almost certain it will not liquefy
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Liquefaction analysis summary plots
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Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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LIQUEFACTION ANALYSIS REPORT

Project title : MS MEDOLLA Location : MEDOLLA
CPT file : 036021P128CPTU128
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.19 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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Cone resistance
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Input parameters and analysis data
Analy sis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value

Earthquake magnitude M :  6.14
Peak ground acceleration: 0.19
Depth to water table (insitu): 1.30 m

Friction Ratio

CPT basic interpretation plots
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Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Based on SBT
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N/A

100 200
u (kPa)

Fil weight:

Transition detect. applied:

K, applied:

Clay like behav ior appled:

Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sands only
Yes

20.00 m

SBT Plot Soil Behaviour Type
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SBT (Robertson et al. 1986)
SBT 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 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: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A SBTn | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes n legen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained ] 4. Clayey silt to silty [ 7. Gravely sand to sand
Earthquake magnitude M :  6.14 Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only . : ' " -
Peak ground acceleration 0.19 Use fill No Limit depth applied: Yes . 2. Organic rnaterlal . 5. Silty sand to sar.1dy silt . 8.. Very st!ff. sand to-
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m B 3. Clay tossilty clay [ 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Norm. cone resistance

SBTn Index

Apparent fines content

Liquefaction analysis overall plots (intermediate results)

"Fines" adjustment

Corrected norm. cone resistance
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qciN Ic (Robertson 1990) FC (%) Delta qciN qclN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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CRR plot
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CRR & CSR

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):

B&I (2014)

B&I (2014)

Based on Ic value
6.14

0.19

1.30 m

Depth (m)

Liquefaction analysis overall plots

FS Plot
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Factor of safety

Depth to GWT (erthg.): 1.00 m
Average results interval: 3
Ic cut-off value: 2.60

Unit weight calculation:
Use fill:
Fill height:

Based on SBT
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Liquefaction potential
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Fil weight: N/A

Transition detect. applied:  Yes

K, applied: Yes

Clay like behavior applied: ~ Sands only
Limit depth applied: Yes

Limit depth: 20.00 m
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Normalized CPT penetration resistance

0.1

Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.30 m

1
Normalized friction ratio (%)

Liquefaction analysis summary plots
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Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only
Use fill: No Limit depth applied: Yes
Fill height: N/A Limit depth: 20.00 m

Thickness of liquefiable sand layer, H2 (m)
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Geo Group Srl
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LIQUEFACTION ANALYSIS REPORT

Project title : MS MEDOLLA Location : MEDOLLA
CPT file : 036021P94CPTU94
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.19 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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o Nb Liquefaction coometey
U N R N e 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 soail plasticity,
qclN,cs brittl eness /sensitivity, strain to peak undrained streng thand g round geometry
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CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure
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Input parameters and analysis data

Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A

Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes

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 appied: ~ Sands only
Peak ground acceleration: 0.19 Use fill: No Limit depth applied: Yes

Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m

SBT Plot Soil Behaviour Type
— Sand & Silty sand
1 Clay & sitty cla
5 Cly, | |
ly & sl day
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4 Clay
5 : Organic soil
ay
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14 .
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22 | y
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24 3 Clay:& silty- dla
S8 EEEEY L S
012345678 9101112131415161718
SBT (Robertson et al. 1986)
SBT 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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Norm. cone resistance
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Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.30 m
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CPT basic interpretation plots (normalized)

Norm. friction ratio

Nom. pore pressure ratio
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Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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3
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Fil weight:

Transition detect. applied:
K, applied:

Clay like behav ior appled:
Limit depth applied:

Limit depth:

1
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Sands only
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20.00 m

SBTn Plot Norm. Soil Behaviour Type
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Ic (Robertson 1990) SBTnh (Robertson 1990)
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)

Norm. cone resistance SBTn Index
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Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.):  1.00 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 :  6.14 Unit weight calculation: ~ Based on SBT
Peak ground acceleration: 0.19 Use fill: No

Depth to water table (insitu): 1.30 m Fill height: N/A
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Apparent fines content

"Fines" adjustment
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Fil weight: N/A

Transition detect. applied:  Yes

K, applied: Yes

Clay like behavior applied: ~ Sands only

Limit depth applied: Yes

Limit depth: 20.00 m

Depth (m)

Corrected norm. cone resistance
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CRR plot
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CRR & CSR

Input parameters and analysis data

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

Earthquake magnitude M :  6.14
Peak ground acceleration: 0.19
Depth to water table (insitu): 1.30 m

Depth (m)

Liquefaction analysis overall plots

FS Plot
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Depth to GWT (erthg.): 1.00 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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Liquefaction analysis summary plots

Normalized CPT penetration resistance

0.1

Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.30 m

1
Normalized friction ratio (%)

Cyclic Stress Ratio* (CSR*)

10

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:
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3 Transition detect. applied:  Yes
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No Limit depth applied: Yes
N/A Limit depth: 20.00 m

Thickness of liquefiable sand layer, H2 (m)
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LIQUEFACTION ANALYSIS REPORT

Project title : MS MEDOLLA
CPT file : 036021P70CPTU70

Input parameters and analysis data

Location : MEDOLLA

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.19 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

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.30 m

Friction Ratio

CPT basic interpretation plots

Pore pressure
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Rf (%) u (kPa)
Depth to GWT (erthg.): 1.00 m Fil weight:
Average results interval: 3 Transition detect. applied:
Ic cut-off value: 2.60 K, applied:
Unit weight calculation: ~ Based on SBT Clay like behav ior appled:
Use fill: No Limit depth applied:
Fill height: N/A Limit depth:

Depth (m)

Sands only

20.00 m

SBT Plot Soil Behaviour Type

: it sand & candy it
3 = rdanic soil
i = Faane oI
5~ Gani sol
Y SRR
=== &S
8 ; "ganic soil
e B
10
1 Clay
12 Organic soil
13 ei

E = Clay & silty diay

£ P Sand & sty sand

g Sty sand & sandy sitt
e 2and-% siysanc:
. Sy b andy st
20 Clay

c ity ¢
21 - — silﬁ)' 5%’?‘%,%;‘“ sit
2 g{%;c &I;I%E(grsaﬂd "
n====== sand & sandy silt-
24 Sand &silty sand’ |
o Sitty sand & sandy silt
e — = S’|‘ sand & sand s[lt
- and & silty sand | |

2z 2 08 nay silt
28 y Iy a
29 Clay 'Ii
30 U L L L B (1' % %%ng

012345678 9101112131415161718
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SBT 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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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): 1.30 m

B&I (2014)

B&I (2014)

Based on Ic value
6.14

0.19

CPT basic interpretation plots (normalized)

Norm. friction ratio

Nom. pore pressure ratio
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Fr (%) Bqg
Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only
Use fill: No Limit depth applied: Yes
Fill height: N/A Limit depth: 20.00 m
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Ic (Robertson 1990) SBTnh (Robertson 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4. Clayey silt to silty [[] 7- Gravely sand to sand
[ 2. Organic material [ 5 silty sand to sandy silt [T 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)

Norm. cone resistance SBTn Index Apparent fines content "Fines" adjustment Corrected norm. cone resistance
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Input parameters and analysis data

Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A

Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes

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 appied: ~ Sands only
Peak ground acceleration: 0.19 Use fill: No Limit depth applied: Yes

Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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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): 1.30 m

B&I (2014)

B&I (2014)

Based on Ic value
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Liquefaction analysis overall plots
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Liquefaction analysis summary plots
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Normalized friction ratio (%) qciN,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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LIQUEFACTION ANALYSIS REPORT

Project title : MS MEDOLLA Location : MEDOLLA
CPT file : 036021P415CPTU415
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior

Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes

Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m

Peak ground acceleration:  0.19 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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Cone resistance
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Input parameters and analysis data

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

Earthquake magnitude M :  6.14
Peak ground acceleration: 0.19
Depth to water table (insitu): 1.30 m

Depth (m)

Friction Ratio

CPT basic interpretation plots

Pore pressure
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Rf (%) u (kPa)
Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only
Use fill: No Limit depth applied: Yes
Fill height: N/A Limit depth: 20.00 m
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SBT legend
. 1. Sensitive fine grained . 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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Norm. cone resistance

1.5
ke
2.5

3.5

4.5
>

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

H
LY
P
LY
b
L
f
15.5
AN
16 1
rd
{
{
g
?
P
<

Depth (m)

16.5

17.5
18
18.5
19
19.5
20 T T T T

0 50 100 150 20(

Qtn

Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.30 m

Depth (m)

CPT basic interpretation plots (normalized)

Norm. friction ratio

Nom. pore pressure ratio
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Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only
Use fill: No Limit depth applied: Yes
Fill height: N/A Limit depth: 20.00 m

SBTn Plot
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SBTn legend

Norm. Soil Behaviour Type
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SBTnh (Robertson 1990)

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty
. 2. Organic material . 5. Silty sand to sandy silt

[[] 7- Gravely sand to sand
. 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)

Norm. cone resistance SBTn Index Apparent fines content "Fines" adjustment Corrected norm. cone resistanc
0 —_— 0 0 0
0.5+t 0.5 2 05 051 S
1 1 1 1
1.5 L 1.5 = 1.5 1.5 e
2 2 e 27 ‘
2.5 2.5 2.5 251(
3+ 3 3 3 3 g
3.5 3.5 4 3.5 3.5
P =
4 4 4 4
4.5 4.5 4.5 45--%
54 5 5 51 =
5.5 5.5~ 5.5 5.5
6% 6 6 6
6.5 g 6.5 g 6.5 6.5
7 " 7 7 7
7.5 7.5 7.5 7.5
8 8 8 8
8.5 ‘( 8.5 8.5 8.5
T oelS £ T os £ o0 T or
< 95 = < 9.5 = 95 < 95
£ 10 — 5 S 10 = £ 10 S 10
2 105 o o 105 2 105 o 105
sl e © u e 1 © u
LN
11.5 11.5 11.5 11.5 1
12 12 b 12 12
12545 12.5 "—;5'. 12.5 125 EL
13 13 { 13 13 —_——
13.5 . ! 13.5 1.3, 5 — | —— 13.5—--ﬁ
14 i 14 14 14
141.3 < 141.2 Lt 141.§ 141.3 P
_ — A
1554 15.5 15.5 15.5 {
16 16 16 16 1
16.5 53 16.5 { 16.5 16.5
1744~ 17 17 17
17.5 17.5 17.5 17.5
18T 18 18 181-%
1854 e 18.5 18.5 18.5 l?_
194 = 19 19 1915
19.5 19.5 19.5 19.5 e
204 20 : : : : 20+ 20 : : : :
10 20 30 40 50 60 1 2 3 4 0 50 100 150 20( 012 3 456 7 8 9 10 0 50 100 150 20(
qciN Ic (Robertson 1990) FC (%) Delta qc1N qciN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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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 (cm) LDI
Input parameters and analysis data F.S.color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.): ~ 1.00 m Fil weight: N/A Bl Amost certain it will liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ Yes . Very likely to liquefy . High risk
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 CTay like behavior applied: ~ Sands only [ qut.Jefactlc-)n and no lig. are equally likely [ Low risk
Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied: Yes [ unlike to liquefy
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m . Almost certain it will not liquefy
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Liquefaction analysis summary plots

Normalized CPT penetration resistance

0.1

Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.30 m

1
Normalized friction ratio (%)

Cyclic Stress Ratio* (CSR*)

10

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:
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qciN,cs Thickness of surface layer, H1 (m)
1.00 m Fil weight: N/A
3 Transition detect. applied:  Yes
2.60 K, applied: Yes
Based on SBT Clay like behavior applied: ~ Sands only
No Limit depth applied: Yes
N/A Limit depth: 20.00 m
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LIQUEFACTION ANALYSIS REPORT

Project title : MS MEDOLLA Location : MEDOLLA
CPT file : 036021P420SCPT420
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.19 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 basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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qt (MPa) Rf (%) u (kPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A SBT | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes egen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained ] 4. Clayey silt to silty [ 7. Gravely sand to sand
Earthquake magnitude M :  6.14 Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only . : ' " -
Peak ground acceleration 0.19 Use fill No Limit depth applied: Yes . 2. Organic rnaterlal . 5. Silty sand to sar.1dy silt . 8.. Very st!ff. sand to-
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m B 3. Clay tossilty clay [ 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Norm. cone resistance
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Input parameters and analysis data

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

Earthquake magnitude M :  6.14
Peak ground acceleration: 0.19
Depth to water table (insitu): 1.30 m

CPT basic interpretation plots (normalized)

Norm. friction ratio

Depth (m)

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT
No

N/A

O 0 N o U DA W N = O

N N N N N N = = = e e e e e e e
tuu A W N H O O O N OO0 1 D W N = O

Nom. pore pressure ratio

Depth (m)

§
j_‘_._E

-0.2

0 02 04 06 08
Bq

Fil weight:

Transition detect. applied:
K, applied:

Clay like behav ior appled:
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Ic (Robertson 1990) SBTnh (Robertson 1990)
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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Norm. cone resistance

Liquefaction analysis overall plots (intermediate results)

SBTn Index

Apparent fines content

"Fines" adjustment

Corrected norm. cone resistance
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qciN Ic (Robertson 1990) FC (%) Delta qciN qclN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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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 (cm) LDI
Input parameters and analysis data F.S.color scheme LPI color scheme
Analy sis method: B&I (2014) Depth to GWT (erthg.):  1.00 m Fil weight: N/A B Aimost certain it will liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes . Very likely to liquefy |:| High risk
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 CTay like behavior applied: ~ Sands only [ qulflefaCtl?n and no lig. are equally likely [ Low risk
Peak ground acceleration: 0.19 Use fill: No Limit depth applied: Yes [ unlike to liquefy
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m . Almost certain it will not liquefy
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Liquefaction analysis summary plots

Normalized CPT penetration resistance

0.1

Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.30 m

1
Normalized friction ratio (%)

Cyclic Stress Ratio* (CSR*)

10

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:
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1.00 m Fil weight: N/A

3 Transition detect. applied:  Yes

2.60 K, applied: Yes

Based on SBT Clay like behavior applied: ~ Sands only

No Limit depth applied: Yes

N/A Limit depth: 20.00 m

Thickness of liquefiable sand layer, H2 (m)
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LIQUEFACTION ANALYSIS REPORT

Location : MEDOLLA

Project title : MS MEDOLLA
CPT file : 036021P422SCPT422

Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
0 0 0 e 0 i 0
1";29; ! 144 Bur vearthq !
2 2 2 \puing = 2
3 —-% 3 3 : 3
4 4 4 4
5 —-g 5 5 5
614 6 6 6
7 7 7 7
8 8 8 8
9 { 9 9 9
10 } 10
11 " 11
En 12
g 13——--% 13
& 14 14
15 4 15
16 16
17 17
18 > 18
19—---= 19
20 i 20 20 20
212 21 21 21
22 = 22 22 . 22
23 23 23 23
24 24 24 24
25 —i, 25 s 25 25 25
| T | T | T T T T T
2 4 6 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.€ 0 0.5 1 1.5 2
gt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M,=7'/2, sigma'=1atm base curve Summary of liquefaction potential
0.8 ! I ! ! ! ! ! ! ! ! ! ! 1,000 ! ! [ N | ! ! [ T I |
] Liquefaction , [
0.7 | [
- L oy
i 3
- - (7]
] | qm_J
0.6 i B E 100
~ - - o .
%] - B ]
O 05 r kol 1
* ] I 5 7
k) i r (=1
= ] 3 I~
2 04 S
a ] , 3 -
g ] -2
4 =
2l E r ©
L2 03 L £
5 1 / [ 2
0.2 // I
] _:“// R 0.1 1 10
0.1 oo - ' Normalized friction ratio (%)
J——— : Zone A: Cyclic liq uefaction likelydepending on size and duration of cyclic loading
- H T | Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground
o Nb Liquefaction coometey
D L ' trrr e e e 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 soail plasticity,

qclN,cs

brittleness /sensitivity, strain to peak undrained streng thand g round geometry

CLiq v.3.0.3.2 - CPT Liquefaction Assessment Software - Report created on: 05/11/2021, 14:32:57 37



This software is licensed to:

CPT name: 036021P422SCPT422
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Input parameters and analysis data
Analy sis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value

Earthquake magnitude M :  6.14
Peak ground acceleration: 0.19
Depth to water table (insitu): 1.30 m

Friction Ratio

CPT basic interpretation plots
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Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m
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Based on SBT
No

N/A

0 500 1,000

Fil weight: N/A
Transition detect. applied:  Yes

K, applied: Yes

Clay like behavior applied: ~ Sands only
Limit depth applied: Yes

Limit depth: 20.00 m
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SBT (Robertson et al. 1986)

SBT legend

[l 1 Sensitive fine grained [ 4. Clayey silt to silty [[] 7- Gravely sand to sand
[ 2. Organic material [ 5 silty sand to sandy silt [T 8.. Very stiff sand to

[l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained

CLiq v.3.0.3.2 - CPT Liquefaction Assessment Software - Report created on: 05/11/2021, 14:32:57

38



This software is licensed to:

CPT name: 036021P422SCPT422

CPT basic interpretation plots (normalized)
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Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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SBTn legend

[l 1 Sensitive fine grained [ 4. Clayey silt to silty [[] 7- Gravely sand to sand
[ 2. Organic material [ 5 silty sand to sandy silt [T 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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Norm. cone resistance

Liquefaction analysis overall plots (intermediate results)

SBTn Index

Apparent fines content

"Fines" adjustment

Corrected norm. cone resistance

0 T 0 0= 0 0 =5
E ;?
1 L 1 1 1 1—---‘£
——
2 2 2 2 2
3 3 3 3 | 3 -}\e
4 4 4 J 4 4 (i
5 5 5 5 5
6 E 6 6 6 6
b
7 7 7 7 7 5
8- 8 8 8 8
9 { 9 9 9 9
10 % 10 10 10 10
11 11 11 11 11 's
En En E 12 En E 12
R S 13 S 13 S 13 2 13 1
[=% [= % j=% < (=% j=%
o) o] o) o) @ g
0 14 O 14 0 14 0 14 0 14 3
15— 15 15 15 15 §
16 16 16 16 16 (
17 17 17 17 17 )
18 18 18 18 18 (
19 19 19 19 19 }
20 = 20 20 20 20
21 21 21 21 21
22 g - — 2 2 - 2 2 ? ——
234 3 23 23 23 23 3
24 24 24 ] 24 24 é
25 —g 25 25 25 %1%
20 40 60 1 2 3 4 0 50 100 150 20( 01 2 3 456 7 8 910 0 50 100 150 20(
qciN Ic (Robertson 1990) FC (%) Delta qciN qclN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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Input parameters and analysis data
Analy sis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14
Peak ground acceleration: 0.19

Depth to water table (insitu): 1.30 m
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Liquefaction analysis overall plots
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Depth to GWT (erthg.): 1.00 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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Liquefaction analysis summary plots
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Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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LIQUEFACTION ANALYSIS REPORT

Project title : MS MEDOLLA Location : MEDOLLA
CPT file : 036021P343SCPT343
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.19 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

Analy sis method:

Fines correction method:
Points to test:

Earthquake magnitude M :
Peak ground acceleration:
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CPT basic interpretation plots
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Ic(SBT) SBT (Robertson et al. 1986)
SBT 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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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):
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CPT basic interpretation plots (normalized)
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Average results interval:
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Unit weight calculation:

Use fill:
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SBTn legend

[l 1 Sensitive fine grained [ 4. Clayey silt to silty [[] 7- Gravely sand to sand
[ 2. Organic material [ 5 silty sand to sandy silt [T 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)

Norm. cone resistance

SBTn Index
HAND AUGER

Apparent fines content

"Fines" adjustment

Corrected norm. cone resistanc

1 1 1 1—-‘-T
1.5 1.5 1.5 1.5
2 2 2 2 f
2.5 2.5 2.5 " 2.5
3 3 ’ 3
3.5 3.5 = KL~ e e 3.5 F
4 4 4 4 4
4.5 4.5 % 4.5 4.5
5 4 5 5 5
5.5 . 5.5 5.5 5.5
6 ﬁg 6 6 6
6.5 - 6.5 6.5 6.5
7 } 7 7 74}
7.5 f 7.5 7.5 7.5
8 '}—r 8 8 8
8.5 i 8.5 8.5 8.5
9 !? 9 9 9
~ 95 b i — ~ 95 ~ 95 ~ 95
E 10 N E E 10 E 10 E 10
Koy ey - ey ey ey
=] 101.? ] ‘—b =1 10.5 =1 101.? =] lol.i =1 lol.i S
[ jS [ jo) [ jo) }
O 115 1 O 11.54 O 115 O 115 O 115 S
12 Hg‘ 12 : 12 12
12.5 . - 12.5 12.5 12.5 125
13 ; 13 13 13
13.5 - —— 13.5 13.5 ) 13.5 13.5
14 e 14 14 14 —%
14.5 E S 14.5+ 14.5 14.5 14.5
15 : : 15 15 15 {
15.5 ¥ 15.5 15.5 15.5 15.5 x
16 16 16 16
16.5—----- -~ 16.5 16.5 16.5 16.5 —--%
17 A e 17 = 17 17
17.5 - 17.5+ 17.5 17.5 17.5 g-
18- 18 18 18 ‘
18.5 18.5 18.5 18.5 18.5
19 19 19 19
19.5 r 19.5+ 19.5 19.5 19.5
20 f‘k 20 20 20
0 10 20 30 1 2 3 50 100 150 20( 012 3 456 7 8 9 10 0 50 100 150 20(
qciN Ic (Robertson 1990) FC (%) Delta qc1N qciN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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Liquefaction analysis overall plots

CR%Iot Liquefaction potential Vertical settlements Lateral dis'_RIacements
D AUGER HAND AUGER ND AUGER
1 { —Z 14 1
15 \ - Buring eart 1.5- 15
2 \ 2 2
2.5 2.5 T 2.5 i—
3 3- i 3 H
3.5 -----n- 3.5+ 3.5 =
4 4+ 4
4.5 4.5 - 4.5
5 5+ 5
5.5 5.5+ 5.5
6 6 6
6.5 6.5 - 6.5
7 7 7
7.5 7.5 7.5
8 8- 8
8.5 8.5 8.5
9 9 9
~ 95 — — —~ 9.5+ —~ 95
E 10 E 3 E 10 E 10
-_g_ 10.5 % -g_ % 10.5 % 10.5
T 1 3 5 T 11 T u
O 115 Qe Qe O 11,5 © 115
12 12— 12
12.5 12.5+ 12.5
13 13+ 13
13.5 13.5- 13.5
14 14+ 14
14.5 14.5+ 14.5
15 15+ 15
15.5 15.5+ 15.5
16 16 16
16.5 16.5 16.5
17 17— 17
17.5 17.5+ 17.5
18 18- 18
18.5 18.5 18.5
19 19+ 19
19.5 19.5+ 19.5
20 20+ 20
0 0.2 0.4 0.€ 0 0.5 1 1.5 2 0 5 10 15 20 0 0.2 0.4 0.6 0.8 0 2 4 6
CRR & CSR Factor of safety LPI Settlement (cm) LDI
Input parameters and analysis data F.S.color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.): ~ 1.00 m Fil weight: N/A Bl Amost certain it will liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ Yes . Very likely to liquefy . High risk
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 CTay like behavior applied: ~ Sands only [ qut.Jefactlc-)n and no lig. are equally likely [ Low risk
Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied: Yes [ unlike to liquefy
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m . Almost certain it will not liquefy
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CPT name: 036021P343SCPT343

Liquefaction analysis summary plots

Normalized CPT penetration resistance

0.1

Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.30 m

1
Normalized friction ratio (%)

Cyclic Stress Ratio* (CSR*)

10

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

0.8 — . . . . . . . .
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qclN,cs
1.00 m Fil weight: N/A
3 Transition detect. applied:  Yes
2.60 K, applied: Yes
Based on SBT Clay like behavior applied: ~ Sands only
No Limit depth applied: Yes
N/A Limit depth: 20.00 m

Thickness of liquefiable sand layer, H2 (m)
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LIQUEFACTION ANALYSIS REPORT

Project title : MS MEDOLLA Location : MEDOLLA
CPT file : 036021P417CPTU417
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior

Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes

Earthquake magnitude M ,;  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m

Peak ground acceleration:  0.22 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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gt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M,=7'/2, sigma'=1atm base curve Summary of liquefaction potential
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Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)
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N
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0.1 r Normalized friction ratio (%)
J——— : Zone A: Cyclic liq uefaction likelydepending on size and duration of cyclic loading
- Iic' Ehc im | Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground
0 ] m ! "t geometry
U N R N e 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 soail plasticity,
qclN,cs brittl eness /sensitivity, strain to peak undrained streng thand g round geometry
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This software is licensed to:

CPT name: 036021P417CPTU417

Cone resistance
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Depth (m)
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Input parameters and analysis data

B&I (2014)
B&I (2014)

Analy sis method:

Fines correction method:
Points to test:
Earthquake magnitude M :  6.14
Peak ground acceleration: 0.22
Depth to water table (insitu): 1.30 m

Depth (m)

Based on Ic value

Friction Ratio

CPT basic interpretation plots

Pore pressure
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Rf (%) u (kPa)
Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K_ applied: Yes
Unit weight calculation: ~ Based on SBT CTay like behavior applied: ~ Sands only
Use fill: No Limit depth applied: Yes
Fill height: N/A Limit depth: 20.00 m

SBT Plot Soil Behaviour Type
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SBT (Robertson et al. 1986)

Ic(SBT)

SBT legend

[l 1 Sensitive fine grained [ 4. Clayey silt to silty [[] 7- Gravely sand to sand
[ 2. Organic material [ 5 silty sand to sandy silt [T 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 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: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.22 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m

SBTn Plot Norm. Soil Behaviour Type
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Ic (Robertson 1990) SBTnh (Robertson 1990)
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)

Norm. cone resistance SBTn Index Apparent fines content "Fines" adjustment Corrected norm. cone resistanc
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qciN Ic (Robertson 1990) FC (%) Delta qc1N qciN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.22 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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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 (cm) LDI
Input parameters and analysis data F.S.color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.): ~ 1.00 m Fil weight: N/A Bl Amost certain it will liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ Yes . Very likely to liquefy |:| High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes ; : : ; .
Earthquake magnitule M,  6.14 Unit weight calculation: ~ Based on SBT CTay like behav ior applied: ~ Sands only [ L|qu|efact|t?n and no lig. are equally likely [ Low risk
Peak ground acceleration: ~ 0.22 Use fill: No Limit depth applied: Yes [ unlike to liquefy
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m . Almost certain it will not liquefy
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Liquefaction analysis summary plots

Normalized CPT penetration resistance

0.1

Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.22

Depth to water table (insitu): 1.30 m

1
Normalized friction ratio (%)

Cyclic Stress Ratio* (CSR*)

10

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:
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qciN,cs Thickness of surface layer, H1 (m)
1.00 m Fil weight: N/A
3 Transition detect. applied:  Yes
2.60 K, applied: Yes
Based on SBT Clay like behavior applied: ~ Sands only
No Limit depth applied: Yes
N/A Limit depth: 20.00 m
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LIQUEFACTION ANALYSIS REPORT

Project title : MS MEDOLLA
CPT file : 036021P423SCPT423
Input parameters and analysis data

Depth (m)

Cyclic Stress Ratio* (CSR*)

Location : MEDOLLA

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M ,;  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.22 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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CLiq v.3.0.3.2 - CPT Liquefaction Assessment Software - Report created on: 05/11/2021, 14:34:45



This software is licensed to:

CPT name: 036021P423SCPT423

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure
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Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil 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 :  6.14 Unit weight calculation: ~ Based on SBT Clay like behav ior appled:
Peak ground acceleration: 0.22 Use fill: No Limit depth applied:
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth:

Depth (m)

Sands only

20.00 m

SBT Plot Soil Behaviour Type
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SBT (Robertson et al. 1986)

SBT legend

[l 1 Sensitive fine grained [ 4. Clayey silt to silty [[] 7- Gravely sand to sand
[ 2. Organic material [ 5 silty sand to sandy silt [T 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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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): 1.30 m

B&I (2014)

B&I (2014)

Based on Ic value
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Nom. pore pressure ratio
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Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

10 -0.2

1.00 m

3

2.60

Based on SBT
No

N/A

0 02 04 06 08
Bq

Fil weight:

Transition detect. applied:
K, applied:

Clay like behav ior appled:
Limit depth applied:

Limit depth:

1

N/A

Yes

Yes

Sands only
Yes

20.00 m

CPT basic interpretation plots (normalized)

SBTn Plot Norm. Soil Behaviour Type
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SBTn (Robertson 1990)

2 3 4
Ic (Robertson 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4. Clayey silt to silty [[] 7- Gravely sand to sand
[ 2. Organic material [ 5 silty sand to sandy silt [T 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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This software is licensed to:

CPT name: 036021P423SCPT423

Norm. cone resistance

Liquefaction analysis overall plots (intermediate results)

SBTn Index

Apparent fines content

"Fines" adjustment

Corrected norm. cone resistance
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qciN Ic (Robertson 1990) FC (%) Delta qciN qclN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.22 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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This software is licensed to:

CPT name: 036021P423SCPT423

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR Factor of safety Settlement (cm) LDI
Input parameters and analysis data F.S.color scheme LPI color scheme
Analy sis method: B&I (2014) Depth to GWT (erthg.):  1.00 m Fil weight: N/A B Aimost certain it will liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ Yes [0 Very likely to liquefy [ High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes ; : : ; .
Earthquake magnitule M,  6.14 Unit weight calculation: ~ Based on SBT CTay like behav ior applied: ~ Sands only [ L|qu|efact|t?n and no lig. are equally likely [ Low risk
Peak ground acceleration: 0.22 Use fill: No Limit depth applied: Yes [ unlike to liquefy
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m . Almost certain it will not liquefy
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CPT name: 036021P423SCPT423

Normalized CPT penetration resistance

0.1

Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.22

Depth to water table (insitu): 1.30 m

1
Normalized friction ratio (%)

Liquefaction analysis summary plots
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Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only
Use fill: No Limit depth applied: Yes
Fill height: N/A Limit depth: 20.00 m

Thickness of liquefiable sand layer, H2 (m)
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LIQUEFACTION ANALYSIS REPORT

Location : MEDOLLA

Project title : MS MEDOLLA

CPT file : 036021P263CPTU263

Input parameters and analysis data

Analy sis method:
Fines correction method:

Points to test:

Earthquake magnitude M :
Peak ground acceleration:

1_.
2_.
3_.

Cone resistance

Friction Ratio

B&I (2014) G.W.T. (in-situ): 1
B&I (2014) G.W.T. (earthq.): 1
Based on Ic value  Average results interval: 3
6.14 Ic cut-off value: 2
0.24 Unit weight calculation:

4
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30m
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SBTn Plot
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Cyclic Stress Ratio* (CSR*)
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Use fill: No Clay like behavior
Fill height: N/A applied:

Fil weight: N/A
Trans. detect. applied: Yes
K, applied: Yes

CRR plot

Sands only
Limit depth applied: Yes

Limit depth: 20.00 m

MSF method: Method based
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Summary of liquefaction potential
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Normalized CPT penetration resistance

0.1

1 10
Normalized friction ratio (%)

Zone A: Cyclic liq uefaction likelydepending on size and duration of cyclic loading

Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post- earthquake strength | oss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soail plasticity,
brittleness /sensitivity, strain to peak undrained streng thand g round geometry
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This software is licensed to:

CPT name: 036021P263CPTU263
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Input parameters and analysis data
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Depth (m)

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

Earthquake magnitude M :  6.14
Peak ground acceleration: 0.24

Depth to water table (insitu): 1.30 m

Friction Ratio

CPT basic interpretation plots

Pore pressure

1 \ 4
2 Insitu
3

4

5 =

Depth (m)
Depth (m)

Depth to GWT (erthq.):
Average results interval:

Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

10 0 500 1,000
u (kPa)

1.00 m Fil weight: N/A

3 Transition detect. applied:  Yes

2.60 K, applied: Yes

Based on SBT Clay like behavior applied: ~ Sands only
No Limit depth applied: Yes

N/A Limit depth: 20.00 m

SBT Plot Soil Behaviour Type
T L ‘ E&E(I]W (11?1%g :
: Ay sandy.silt-
: . %vcf'i Siyy Snd
lay & sily clay
: - SR
5 - Clay;&sity clay
) Sitty sand & sandy sit
|
7
8 Clay
9
10 G ag &5]11%1 dlay
11 G vuy: b 'l.%'#“ oty
12
13
14
s Cla
\E/ 15 y
=
|a 16
[
017
18 Clay:8 s| cla
19 2 X S| LE a
iy C
20 ] o ay &silty dlay
: Clay: !
21 Clay: & silty clay
2 Clay:& silty clay
23
Cl
24 ay
Clav.& siltv. clay
25 a
& SIW a
% AP
27 Clay:& silty cla
2 Clay:& silty dlay
Clay: & sitfy clay
29 Y. otk
ay'& silty clay
30 SEEERERS: -sand. -
012345678 9101112131415161718
SBT (Robertson et al. 1986)
SBT 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: 036021P263CPTU263

Norm. cone resistance

CPT basic interpretation plots (normalized)

Norm. friction ratio

Nom. pore pressure ratio

SBTn Plot Norm. Soil Behaviour Type
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Qtn Fr (%) Bg Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A SBTn | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes n legen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained ] 4. Clayey silt to silty [ 7. Gravely sand to sand
Earthquake magnitude M :  6.14 Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only . ) Sl t it Vi Hiff t
Peak ground acceleration:  0.24 Use fill: No Limit depth applied: Yes . 2. Organic |.'nater|al . >- Silty sand to sar.1dy s . 8-' ery s I . sand 0_
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m B 3. Clay tossilty clay [ 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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This software is licensed to:

CPT name: 036021P263CPTU263

Liquefaction analysis overall plots (intermediate results)

Norm. cone resistance SBTn Index

Apparent fines content

"Fines" adjustment

Corrected norm. cone resistance
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qciN Ic (Robertson 1990) FC (%) Delta qciN qclN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.24 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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Analy sis method:

Fines correction method:
Points to test:

Earthquake magnitude M :
Peak ground acceleration:
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nalysis data
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Based on Ic value
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Liquefaction analysis overall plots
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Depth to GWT (erthq.):
Average results interval:
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Unit weight calculation:
Use fill:
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Liquefaction analysis summary plots
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Input parameters and analysis data

Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A

Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes

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 appied: ~ Sands only
Peak ground acceleration: 0.24 Use fill: No Limit depth applied: Yes

Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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LIQUEFACTION ANALYSIS REPORT

Project title : MS MEDOLLA
CPT file : 036021P416CPTU416
Input parameters and analysis data

Location : MEDOLLA

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M ,:  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.24 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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CPT basic interpretation plots
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Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.24 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m

SBT Plot Soil Behaviour Type
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SBT (Robertson et al. 1986)

Ic(SBT)

SBT legend
[l 1 Sensitive fine grained [ 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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Input parameters and analysis data

Analy sis method:

Fines correction method:
Points to test:

Earthquake magnitude M :
Peak ground acceleration:

B&I (2014)

B&I (2014)

Based on Ic value
6.14

0.24

Depth to water table (insitu): 1.30 m
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CPT basic interpretation plots (normalized)

Norm. friction ratio

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Fil weight:

Transition detect. applied:
K, applied:
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Limit depth applied:

Limit depth:
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Sands only
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SBTn Plot Norm. Soil Behaviour Type
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SBTnh (Robertson 1990)

Ic (Robertson 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4. Clayey silt to silty [[] 7- Gravely sand to sand
[ 2. Organic material [ 5 silty sand to sandy silt [T 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)

Norm. cone resistance SBTn Index Apparent fines content "Fines" adjustment Corrected norm. cone resistanc
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qciN Ic (Robertson 1990) FC (%) Delta qc1N qciN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.24 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m

CLiq v.3.0.3.2 - CPT Liquefaction Assessment Software - Report created on: 05/11/2021, 14:36:19 10



This software is licensed to: CPT name: 036021P416CPTU416

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) LDI
Input parameters and analysis data F.S.color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.): ~ 1.00 m Fil weight: N/A Bl Amost certain it will liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ Yes . Very likely to liquefy . High risk
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 CTay like behavior applied: ~ Sands only [ qut.Jefactlc-)n and no lig. 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): 1.30 m Fill height: N/A Limit depth: 20.00 m . Almost certain it will not liquefy
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Liquefaction analysis summary plots

Normalized CPT penetration resistance

0.1

Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.24

Depth to water table (insitu): 1.30 m

1
Normalized friction ratio (%)

Cyclic Stress Ratio* (CSR*)

10

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:
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1.00 m Fil weight: N/A
3 Transition detect. applied:  Yes
2.60 K, applied: Yes
Based on SBT Clay like behavior applied: ~ Sands only
No Limit depth applied: Yes
N/A Limit depth: 20.00 m

Thickness of liquefiable sand layer, H2 (m)
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Analysis PGA: 0.24
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LIQUEFACTION ANALYSIS REPORT

Project title : MS MEDOLLA
CPT file : 036021P414SCPTU414
Input parameters and analysis data

Location : MEDOLLA

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior

Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes

Earthquake magnitude M ,:  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m

Peak ground acceleration:  0.24 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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Summary of liquefaction potential
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Cyclic Stress Ratio* (CSR*)
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Normalized friction ratio (%)

Zone A: Cyclic liq uefaction likelydepending on size and duration of cyclic loading
Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
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qclN,cs

Zone B: Liquefaction and post- earthquake strength | oss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soail plasticity,
brittleness /sensitivity, strain to peak undrained streng thand g round geometry
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Cone resistance
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Input parameters and analysis data
Analy sis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14
Peak ground acceleration: 0.24

Depth to water table (insitu): 1.30 m

Depth (m)

Friction Ratio

CPT basic interpretation plots

Pore pressure
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Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only
Use fill: No Limit depth applied: Yes
Fill height: N/A Limit depth: 20.00 m

SBT Plot Soil Behaviour Type
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SBT (Robertson et al. 1986)

SBT 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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Norm. cone resistance
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Input parameters and analysis data
Analy sis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value

Earthquake magnitude M :  6.14
Peak ground acceleration: 0.24
Depth to water table (insitu): 1.30 m

CPT basic interpretation plots (normalized)

Norm. friction ratio

Nom. pore pressure ratio
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Depth to GWT (erthg.): 1.00 m
Average results interval: 3

Ic cut-off value:

2.60

Unit weight calculation: ~ Based on SBT

Use fill:
Fill height:
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Bq

Fil weight:

Transition detect. applied:
K, applied:

Clay like behav ior appled:
Limit depth applied:

Limit depth:
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Sands only
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20.00 m

SBTn Plot Norm. Soil Behaviour Type
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Ic (Robertson 1990) SBTnh (Robertson 1990)
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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Norm. cone resistance

Liquefaction analysis overall plots (intermediate results)

SBTn Index

Apparent fines content

"Fines" adjustment

Corrected norm. cone resistance
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qciN Ic (Robertson 1990) FC (%) Delta qciN qclN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.24 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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CRR plot
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Input parameters and analysis data

B&I (2014)
B&I (2014)
Based on Ic value

Analy sis method:

Fines correction method:
Points to test:
Earthquake magnitude M :  6.14
Peak ground acceleration: 0.24
Depth to water table (insitu): 1.30 m
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Depth to GWT (erthg.): 1.00 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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Transition detect. applied:
K, applied:

Clay like behav ior appled:
Limit depth applied:
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analysis overall plots
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Liquefaction analysis summary plots
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Normalized friction ratio (%) qciN,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ Yes
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: 0.24 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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Location : MEDOLLA

Project title : MS MEDOLLA
CPT file : 036021P421SCPT421
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior

Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes

Earthquake magnitude M ,:  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m

Peak ground acceleration:  0.24 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Zone A: Cyclic liq uefaction likelydepending on size and duration of cyclic loading
Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

100
qclN,cs

120

Zone B: Liquefaction and post- earthquake strength | oss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soail plasticity,
brittleness /sensitivity, strain to peak undrained streng thand g round geometry
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Cone resistance
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Input parameters and analysis data

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

Earthquake magnitude M :  6.14
Peak ground acceleration: 0.24
Depth to water table (insitu): 1.30 m

Friction Ratio

CPT basic interpretation plots

Pore pressure
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Depth (m)
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Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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2.60 K, applied:
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SBT (Robertson et al. 1986)

SBT legend

[l 1 Sensitive fine grained [ 4. Clayey silt to silty [[] 7- Gravely sand to sand
[ 2. Organic material [ 5 silty sand to sandy silt [T 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 basic interpretation plots (normalized)
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Input parameters and analysis data
Analy sis 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 :  6.14 Unit weight calculation:
Peak ground acceleration: 0.24 Use fill:
Depth to water table (insitu): 1.30 m Fill height:

29
i 30
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1.00 m
3
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Fil weight:

Transition detect. applied:
K, applied:

Clay like behav ior appled:
Limit depth applied:
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Ic (Robertson 1990) SBTnh (Robertson 1990)
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)

Norm. cone resistance SBTn Index Apparent fines content "Fines" adjustment Corrected norm. cone resistance
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qciN Ic (Robertson 1990) FC (%) Delta qciN qclN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.24 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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CRR plot
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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): 1.30 m

B&I (2014)

B&I (2014)

Based on Ic value
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Liquefaction analysis overall plots
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Ic cut-off value:
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Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)
o
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Liquefaction analysis summary plots

Liquefaction

Thickness of liquefiable sand layer, H2 (m)
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Normalized friction ratio (%) qciN,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.24 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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Project title : MS MEDOLLA
CPT file : 036021P268CPTU268

Input parameters and analysis data

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

Depth (m)

Cyclic Stress Ratio* (CSR*)

Cone resistance

Geo Group Srl
GEOLOGIA E AMBIENTE
Via Cesare Costa 182

Friction Ratio

B&I (2014) G.W.T. (in-situ): 1
B&I (2014) G.W.T. (earthq.): 1
Based on Ic value  Average results interval: 3
6.14 Ic cut-off value: 2
0.19 Unit weight calculation:

Location : MEDOLLA

30m
.00m

.60

Based on SBT
SBTn Plot

Ic (Robertson 1990)
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Use fill: No Clay like behavior
Fill height: N/A applied: Sands only
Fil weight: N/A Limit depth applied: Yes
Trans. detect. applied: Yes Limit depth: 20.00 m
K, applied: Yes MSF method: Method based
CRR plot FS Plot
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CRR & CSR Factor of safety

Summary of liquefaction potential
1 1 1 [ 1 1 1 [ |

1,000
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Normalized CPT penetration resistance

0.1

1 10
Normalized friction ratio (%)

Zone A: Cyclic liq uefaction likelydepending on size and duration of cyclic loading

Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post- earthquake strength | oss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soail plasticity,
brittleness /sensitivity, strain to peak undrained streng thand g round geometry
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CPT basic interpretation plots

Cone resistance Friction Ratio Pore pr!essure SBT Plot Soil Behaviour Type
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qt (MPa) Rf (%) u (kPa) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A SBT | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes egen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained ] 4. Clayey silt to silty [ 7. Gravely sand to sand
Earthquake magnitude M :  6.14 Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only . ) Sl t it Vi Hiff t
Peak ground acceleration:  0.19 Use fill: No Limit depth applied: Yes . 2. Organic |.'nater|al . >- Silty sand to sar.1dy s . 8-' ery s I . sand 0_
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m B 3. Clay tossilty clay [ 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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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: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m

SBTn Plot Norm. Soil Behaviour Type
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Ic (Robertson 1990) SBTnh (Robertson 1990)
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)
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qciN Ic (Robertson 1990) FC (%) Delta qc1N qciN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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CRR & CSR

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): 1.30 m
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Liquefaction analysis overall plots
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Normalized CPT penetration resistance

0.1

Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.30 m
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Normalized friction ratio (%)
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qclN,cs
Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only
Use fill: No Limit depth applied: Yes
Fill height: N/A Limit depth: 20.00 m

Liquefaction analysis summary plots

Thickness of liquefiable sand layer, H2 (m)
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LIQUEFACTION ANALYSIS REPORT

Project title : MS MEDOLLA Location : MEDOLLA
CPT file : 036021P269CPTU269
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.19 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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Cone resistance

Friction Ratio

CPT basic interpretation plots
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Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 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 :  6.14 Unit weight calculation:
Peak ground acceleration: 0.19 Use fill: No
Depth to water table (insitu): 1.30 m Fill height: N/A

Pore pressure
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SBT (Robertson et al. 1986)

SBT 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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Norm. cone resistance
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Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.30 m

CPT basic interpretation plots (normalized)
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Nom. pore pressure ratio
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Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only
Use fill: No Limit depth applied: Yes
Fill height: N/A Limit depth: 20.00 m

SBTn Plot Norm. Soil Behaviour Type
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Ic (Robertson 1990) SBTnh (Robertson 1990)
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)

Norm. cone resistance SBTn Index

Apparent fines content

"Fines" adjustment

Corrected norm. cone resistance
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qciN Ic (Robertson 1990) FC (%) Delta qciN qclN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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Input parameters and analysis data
Analy sis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14
Peak ground acceleration: 0.19

Depth to water table (insitu): 1.30 m
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Liquefaction analysis overall plots
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Normalized CPT penetration resistance

0.1

Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.30 m
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Normalized friction ratio (%)

Liquefaction analysis summary plots
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qclN,cs
Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only
Use fill: No Limit depth applied: Yes
Fill height: N/A Limit depth: 20.00 m

Thickness of liquefiable sand layer, H2 (m)
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LIQUEFACTION ANALYSIS REPORT

Project title : MS MEDOLLA Location : MEDOLLA
CPT file : 036021P270CPTU270
Input parameters and analysis data

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.19 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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Cone resistance
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Input parameters and analysis data

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

Earthquake magnitude M :  6.14
Peak ground acceleration: 0.19
Depth to water table (insitu): 1.30 m

Friction Ratio

CPT basic interpretation plots
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Depth to GWT (erthg.): 1.00 m
Average results interval: 3
Ic cut-off value: 2.60

Unit weight calculation:
Use fill:
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Fil weight: N/A
Transition detect. applied:  Yes
K, applied: Yes
Clay like behavior applied: ~ Sands only
Limit depth applied: Yes
Limit depth: 20.00 m

SBT Plot Soil Behaviour Type
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Ic(SBT) SBT (Robertson et al. 1986)
SBT 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 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: B&I (2014) Depth to GWT (erthg.):  1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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 appied: ~ Sands only
Peak ground acceleration: 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m

SBTn Plot Norm. Soil Behaviour Type
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Ic (Robertson 1990) SBTnh (Robertson 1990)
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)

Norm. cone resistance SBTn Index Apparent fines content "Fines" adjustment Corrected norm. cone resistanc
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Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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CRR plot

Liquefaction analysis overall plots

FS Plot

Liquefaction potential

Vertical settlements

Lateral displacements
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CRR & CSR Factor of safety Settlement (cm) LDI
Input parameters and analysis data F.S.color scheme LPI color scheme
Analy sis method: B&I (2014) Depth to GWT (erthg.):  1.00 m Fil weight: N/A B Aimost certain it will liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes . Very likely to liquefy |:| High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liguefaction and no lig. are equally likel .
Earthquake magnitude M :  6.14 Unit weight calculation: ~ Based on SBT CTay like behavior applied: ~ Sands only [ |qu| l_ 1q. are equally flkely [ Low risk
Peak ground acceleration: 0.19 Use fill: No Limit depth applied: Yes [ unlike to liquefy
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m . Almost certain it will not liquefy
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Liquefaction analysis summary plots
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Normalized friction ratio (%) qciN,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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Project title : MS MEDOLLA

CPT file : 036021P234CPTU234
Input parameters and analysis data

LIQUEFACTION ANALYSIS REPORT

Location : MEDOLLA

Analy sis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 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: Yes
Earthquake magnitude M :  6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Peak ground acceleration:  0.19 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 basic interpretation plots

Cone resistance Friction Ratio Pore pressure
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Input parameters and analysis data

Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil 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 :  6.14 Unit weight calculation: ~ Based on SBT Clay like behav ior appled:
Peak ground acceleration: 0.19 Use fill: No Limit depth applied:
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth:

N/A

Yes

Yes

Sands only
Yes

20.00 m

SBT Plot Soil Behaviour Type
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5 Clay:
Qrganic soil
3 _ CJ}gv H
Clay & silty clay
4 iy sand & sandy sit
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9 Clay :
. Clay & silty clay
10 Clay:& silfy clai
11 cl
g Y
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Clay | | !
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a gt
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22
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26 rr2ag-& S-SR
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SBT (Robertson et al. 1986)
SBT 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 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 (%) Bg Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A SBTn | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes n legen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained ] 4. Clayey silt to silty [ 7. Gravely sand to sand
Earthquake magnitude M :  6.14 Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only . : ' " -
Peak ground acceleration 0.19 Use fill No Limit depth applied: Yes . 2. Organic rnaterlal . 5. Silty sand to sar.1dy silt . 8.. Very st!ff. sand to-
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m B 3. Clay tossilty clay [ 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Norm. cone resistance

Liquefaction analysis overall plots (intermediate results)

SBTn Index

Apparent fines content

"Fines" adjustment

Corrected norm. cone resistance
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qciN Ic (Robertson 1990) FC (%) Delta qciN qclN,cs
Input parameters and analysis data
Analy sis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  Yes
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: 0.19 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 1.30 m Fill height: N/A Limit depth: 20.00 m
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CRR plot
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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): 1.30 m

B&I (2014)
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Liquefaction analysis overall plots
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Depth to GWT (erthg.): 1.00 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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o]
o
N\

Fil weight:

10
LPI

Transition detect. applied:

K, applied:

Clay like behav ior appled:

Limit depth applied:
Limit depth:

15

N/A

Yes

Yes

Sands only
Yes

20.00 m

Depth (m)
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F.S.color scheme

Bl Amost certain it will liquefy
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Normalized CPT penetration resistance

0.1

Input parameters and analysis data

Analy sis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M :  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.30 m

1
Normalized friction ratio (%)

Liquefaction analysis summary plots
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qclN,cs
Depth to GWT (erthg.): 1.00 m Fil weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: ~ Based on SBT Clay like behavior appied: ~ Sands only
Use fill: No Limit depth applied: Yes
Fill height: N/A Limit depth: 20.00 m
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