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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
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MS I11° Livello - Unione Comuni Valli e Delizie

Location: Ostellato

CPT: OS_Cptu_7
Total depth: 20.00 m
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(Robertsonet al. 1986)

Clay like behavior

applied: Sands only

Limit depth applied: Yes

Limit depth: 20.00 m

MSF method: Method based
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Project: MS I11° Livello - Unione Comuni Valli e Delizie
Location: Ostellato

CPT: OS_Cptu_7
Total depth: 20.00 m

CRRplot FSPlot LPI
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Analysis method: NCEER (1998) G.W.T. (in-situ): 2.00 m Use fill: No
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height: N/A
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes
Peak ground acceleration: ~ 0.22 Unit weight calculation: ~ Based on SBT K, applied: Yes

Depth (m)

\frtical settlements
P
//
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Sattierent (@)

Clay like behavior

applied: Sands only
Limit depth applied: Yes

Limit depth: 20.00 m

MSF method: Method based
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Location: Ostellato
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via Adorni, 2
43121 Parma

www.engeo.it

MS I11° Livello - Unione Comuni Valli e Delizie

CPT: OS_Cptu_8
Total depth: 20.00 m

Core resistance
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Peak ground acceleration:
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Ic cut-off value:
Unit weight calculation:

Pore pressure
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BT (Robertson et al. 1986)
No Clay like behavior
N/A applied: Sands only
N/A Limit depth applied: Yes
Yes Limit depth: 20.00 m
Yes MSF method: Method based

CPeT-IT v.2.0.6.89 - CPTU data presentation & interpretation software - Report created on: 21/06/2017, 16:35:02
Project file: D:\Documenti Attivi\VLDZ.00.1610 - MZS Comuni Valli e Delizie\accessori\Liquefazione\giu2017\Ostellato_Robertson_2009_CSR_Custom.clq



Depth (m)
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Project: MS IlI° Livello - Unione Comuni Valli e Delizie CPT: OS_Cptu_8
Location: Ostellato Total depth: 20.00 m
CRRplot FSPlot LPI \frtical settlements
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Analysis method: NCEER (1998) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill 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
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via Adorni, 2
43121 Parma
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MS I11° Livello - Unione Comuni Valli e Delizie

Location: Ostellato

CPT: OS_Cptu_9
Total depth: 20.00 m

Core resistance
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Analysis method:
Fines correction method:
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Peak ground acceleration:
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Based on Ic value
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Fr (% u(kPa) BT (Robertson et al. 1986)
G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CPeT-IT v.2.0.6.89 - CPTU data presentation & interpretation software - Report created on: 21/06/2017, 16:35:09
Project file: D:\Documenti Attivi\VLDZ.00.1610 - MZS Comuni Valli e Delizie\accessori\Liquefazione\giu2017\Ostellato_Robertson_2009_CSR_Custom.clq



Depth (m)

Engeo s.r.l.
EN GEO Sl via Adorni, 2
EISINERRINGL MIREORY 43121 Parma

www.engeo.it .
WWwWw.engeo.it

Project: MS IlI° Livello - Unione Comuni Valli e Delizie CPT: OS_Cptu_9
Location: Ostellato Total depth: 20.00 m
CRRplot FSPlot LPI \frtical settlements
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RR&ACR Fadoor of sefety Liquefadtion potertial Settlerrent (am)
Analysis method: NCEER (1998) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill 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
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MS I11° Livello - Unione Comuni Valli e Delizie

Location: Ostellato

CPT: OS_Cptu_10
Total depth: 20.00 m
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Analysis method:
Fines correction method:
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Peak ground acceleration:
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G.W.T. (in-situ):
G.W.T. (earthq.):

Average results interval:

Ic cut-off value:
Unit weight calculation:

Pore pressure Soil Behaviour Type
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u(kPa) BT (Robertsonet al. 1986)
2.00 m Use fill: No Clay like behavior
0.00 m Fill height: N/A applied: Sands only
3 Fill weight: N/A Limit depth applied: Yes
2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Based on SBT K, applied: Yes MSF method: Method based
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Project: MS IlI° Livello - Unione Comuni Valli e Delizie CPT: OS_Cptu_10
Location: Ostellato Total depth: 20.00 m
CRRplot FSPlot LPI \frtical settlements
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RR&ACR Fadoor of sefety Liquefadtion potertial Settlerrent (am)
Analysis method: NCEER (1998) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill 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
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CPT: OS_Scptu_1
Total depth: 30.30 m
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Analysis method:
Fines correction method:
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Earthquake magnitude M,
Peak ground acceleration:
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Average results interval:

Ic cut-off value:
Unit weight calculation:
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u(iPa) SBTGcherlsmdd 1986)
2.00 m Use fill: No Clay like behavior
0.00 m Fill height: N/A applied: Sands only
3 Fill weight: N/A Limit depth applied: Yes
2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Based on SBT K, applied: Yes MSF method: Method based

CPeT-IT v.2.0.6.89 - CPTU data presentation & interpretation software - Report created on: 21/06/2017, 16:35:25

Project file: D:\Documenti Attivi\VLDZ.00.1610 - MZS Comuni Valli e Delizie\accessori\Liquefazione\giu2017\Ostellato_Robertson_2009_CSR_Custom.clq



Depth (m)

Engeo s.r.l.
EN GEO Sl via Adorni, 2
EISINERRINGL MIREORY 43121 Parma

www.engeo.it .
WWwWw.engeo.it

Project: MS IlI° Livello - Unione Comuni Valli e Delizie CPT: OS_Scptu_1
Location: Ostellato Total depth: 30.30 m
CGRRplot LPI \frtical settlements
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Analysis method: NCEER (1998) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill 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
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MS I11° Livello - Unione Comuni Valli e Delizie

CPT: OS_Scptu_2
Total depth: 30.30 m
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CPT: OS_Scptu_2
Total depth: 30.30 m
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CPT: MS2_CPTU1_OS
Total depth: 20.30 m
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G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Project: MS I11° Livello - Unione Comuni Valli e Delizie CPT: MS2_CPTU1_0OS
Location: Dati da MS 11 livelllo Argenta-Ostellato-Portomaggiore Total depth: 20.30 m
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Analysis method: NCEER (1998) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill 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

CPeT-IT v.2.0.6.89 - CPTU data presentation & interpretation software - Report created on: 21/06/2017, 16:42:54
Project file: D:\Documenti Attivi\VLDZ.00.1610 - MZS Comuni Valli e Delizie\accessori\Liquefazione\giu2017\MS2_Robertson_2009_CSR_Custom.clq



Project:

ENGEO s

www.engeo.it

Engeo s.r.l.
via Adorni, 2
43121 Parma
www.engeo.it

MS I11° Livello - Unione Comuni Valli e Delizie

Location: Dati da MS 11 livelllo Argenta-Ostellato-Portomaggiore

CPT: MS2_CPTU2_0OS

Total depth: 20.30 m
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G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Project: MS I11° Livello - Unione Comuni Valli e Delizie CPT: MS2_CPTUZ2_0OS
Location: Dati da MS 11 livelllo Argenta-Ostellato-Portomaggiore Total depth: 20.30 m
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Analysis method: NCEER (1998) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill 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
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Location: Dati da MS 11 livelllo Argenta-Ostellato-Portomaggiore

CPT: MS2_CPTU3_0OS
Total depth: 20.40 m
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Project: MS I11° Livello - Unione Comuni Valli e Delizie CPT: MS2_CPTU3_0OS
Location: Dati da MS 11 livelllo Argenta-Ostellato-Portomaggiore Total depth: 20.40 m
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Analysis method: NCEER (1998) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill 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
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Location: Dati da MS 11 livelllo Argenta-Ostellato-Portomaggiore

CPT: MS2_CPTU4_0OS
Total depth: 20.40 m

Core resistance

10

Depth (m)
E

1457

1557
16
16.57
1
17.57

1857
19
1957

T
2

T
4 6 8 10

& (MPa)

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,
Peak ground acceleration:

Norm friction ratio

0.57

157

10

Depth (m)

WY\IMI\M MWMW

1457

1557
16
16.57
17
17.51

1851
19
1957

o
IN)
IS
fe
©
S

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

0.22

Fr (%)

G.W.T. (in-situ):
G.W.T. (earthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Depth (m)

351
-
451
5]
551
o
6571
7

._.
S
9

2.00 m
0.00 m
3

2.60
Based on SBT

05
1
15
2 Ir‘Ztu
25
3 E
{

Pore pressure

I
i

?
}i

3

0

500
u(kPa)

Use fill:

Fill height:

Fill weight:

Trans. detect. applied:
K, applied:

Depth (m)

Soil Behaviour Type

No

N/A
N/A
Yes
Yes

Iy 08Ty St |

Srdl&sity sad
Sty sard&sardy sit
Sg&ﬂ'ﬂyd@/
&ty d
S ottty i
Qay &ty day
Sty serd&sardy sit
Gay &ty day
Gy &silty day
Cay &ty day

Qay

Quaricdl
Quaricdl

Qay

Quaricsdl
Qoaricsdl

Qo .
Sty sad&sady sit
Sty sad&say sit
Qay &sity day
Sty sad&sady sit
Qay

Qey &sity day
83 &sitty day

Qay &sity day

Cay &silty day
Qay

Cly &ty dey
gg&sinydey
Salé&sity sad
Srol&sity sad
Srdl&sity sad
Sty sadl&sad sit

4
SBr

T
6

T
8

10 2 14 16 18

(Robertson et al. 1986)

Clay like behavior
applied:

Limit depth applied:
Limit depth:

MSF method:

Sands only
Yes

20.00 m
Method based

CPeT-IT v.2.0.6.89 - CPTU data presentation & interpretation software - Report created on: 21/06/2017, 16:43:04

Project file: D:\Documenti Attivi\VLDZ.00.1610 - MZS Comuni Valli e Delizie\accessori\Liquefazione\giu2017\MS2_Robertson_2009_CSR_Custom.clq



Depth (m)

Engeo s.r.l.
EN GEO Sl via Adorni, 2
EISINERRINGL MIREORY 43121 Parma

www.engeo.it .
WWwWw.engeo.it

Project: MS I11° Livello - Unione Comuni Valli e Delizie CPT: MS2_CPTU4_0OS
Location: Dati da MS 11 livelllo Argenta-Ostellato-Portomaggiore Total depth: 20.40 m
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Analysis method: NCEER (1998) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill 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
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Location: Dati da MS 11 livelllo Argenta-Ostellato-Portomaggiore

CPT: MS2_CPTUS5_0OS

Total depth: 20.40 m
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Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,
Peak ground acceleration:

Norm frictionratio Pore pressure Soil Behaviour Type
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Fr (%) u(iPa) BT (Robertson et al. 1986)
NCEER (1998) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: 20.00 m
0.22 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Project: MS I11° Livello - Unione Comuni Valli e Delizie CPT: MS2_CPTU5_0OS
Location: Dati da MS 11 livelllo Argenta-Ostellato-Portomaggiore Total depth: 20.40 m
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Analysis method: NCEER (1998) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill 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
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