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Depth (m)

Engeo Srl

EN GEQ s, ViaAdomi, 2 - 43121 Parma
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Project: Impianto di prodzione di energia elettrica da fonte fotovoltaica
Location: Monticelli d'Ongina

CPT: 1.10
Total depth: 9.84 m
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qt (MPa) Fr (%) u (kPa) SBT (Robertson et al. 1986)
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  5.60 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.13 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Impianto di prodzione di energia elettrica da fonte fotovoltaica

CPT: 1.10
Total depth: 9.84 m
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Fines correction method:
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Earthquake magnitude M,;:  5.60
Peak ground acceleration:  0.13
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Limit depth applied: No

Limit depth: N/A

MSF method: Method based
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Project: Impianto di prodzione di energia elettrica da fonte fotovoltaica
Location: Monticelli d'Ongina

CPT: 1.20
Total depth: 12.66 m

Cone resistance Norm. friction ratio Pore pressure Soil Behaviour Type
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gt (MPa) Fr (%) u (kPa) SBT (Robertson et al. 1986)
Analysis method: NCEER (1998) G.W.T. (in-situ): 1.40 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 1.40 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: No
Earthquake magnitude M,;:  5.60 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Project: Impianto di prodzione di energia elettrica da fonte fotovoltaica
Location: Monticelli d'Ongina

CPT: 1.20

Total depth: 12.66 m
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Analysis method: NCEER (1998) G.W.T. (in-situ): 1.40 m Use fill: No
Fines correction method: NCEER (1998) G.W.T. (earthq.): 1.40 m Fill height: N/A
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A
Earthquake magnitude M,;:  5.60 Ic cut-off value: 2.60 Trans. detect. applied: No
Peak ground acceleration:  0.14 Unit weight calculation:  Based on SBT K, applied: Yes
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Impianto di prodzione di energia elettrica da fonte fotovoltaica

CPT: 1.30
Total depth: 11.29 m

Cone resistance

0.2
0.4
0.6
0.8

14
1.2
1.4+
1.6
1.8

2_
2.2
2.4
2.6
2.8

3_
3.2
3.4
3.6
3.8

4.2+
4.4+
4.6
4.8

5_
5.2
5.4
5.6
5.8

6.2
6.4
6.6
6.8
7_
7.2
7.4
7.6
7.8
8_
8.2
8.4+
8.6
8.8
9_
9.2+
9.4+
9.6
9.8
10
10.2+
10.4
10.6
10.8

114
11.2+4

T
10 15

qt (MPa)

Analysis method:
Fines correction method:

Points to test:

Earthquake magnitude M, :
Peak ground acceleration:

Depth (m)

NCEER (1998)

5.60
0.13

NCEER (1998)
Based on Ic value

Norm. friction ratio

0.2
0.4
0.6
0.8

14
1.24
1.4+
1.6
1.8

2_
2.2
2.4
2.6
2.8

3_
3.2
3.4
3.6
3.8

4.2
4.4
4.6

4.8

6.6
6.8
7_
7.2
7.4
7.6
7.8
8_
8.2
8.4
8.6
8.8
9_
9.2+
9.4+
9.6
9.8
10
10.2
10.4
10.6
10.84
114
11.24

D e —
5_
5.2
5.4
5.6
5.8
6_
6.2
6.4

T
0 2

T
4

T
6 8

Fr (%)

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

Average results interval:

Ic cut-off value:

Unit weight calculation:

Pore pressure

Soil Behaviour Type

0 0 — .
0 2:| Sensitive fine grained
0.4
0.6
0.8

1_
1.2
1.4
v
1.6 /
Insit
18 itu Clay
2_
2.2
2.4
2.6
2.8
3_
3293 8r§anic soil
3.4 | y
3.6
3.8
44 Clay
4.2
4.4
4.6 Clay &silt Y clay
4.8 . Sand & silty sand
5 5 Organic soil
5.2 5.2
E 5.4 € 54
< 5.6 c 56
5] ] Cla
5 5.8 5 s y
o 64 o ¢
6.2 6.2
6.4 4 6.4 CIay & Sl|t¥ clay
6.6 6.6 gsan
6.8 6.5 Sllty sand sandy silt
' ' Sand & silty sand
7 74
7.2 7-2 Sand & silty sand
7.4 7.4
;-g‘ ;-:‘ Sllty sand & sandy silt
5] o — g?ty &Sy sangy silt
8.2 8.2 :'-: Sllty sand & sandy silt
8.4 8.4
— ay & silty clay
8.6 = 8.6 gllty sand)é sandy sift
8.8 884 Clay & siltyclay
9 9
9.2 9.2
9.4 9.4
9.6 9.6
9.8 9.8 Sand & silty sand
10 10
10.24 10.24
10.44 10.44
10.6 10.6
10.8 10.8
11 11
11.24 11.24
T T T T TTT IR L R L
0 200 400 600 012345678 9101112131415161718
u (kPa) SBT (Robertson et al. 1986)

1.60 m Use fill: No Clay like behavior

1.60 m Fill height: N/A applied: Sands only

3 Fill weight: N/A Limit depth applied: No

2.60 Trans. detect. applied: No Limit depth: N/A

Based on SBT K, applied: Yes MSF method: Method based
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Project: Impianto di prodzione di energia elettrica da fonte fotovoltaica
Location: Monticelli d'Ongina

CPT: 1.30

Total depth: 11.29 m
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Analysis method: NCEER (1998) G.W.T. (in-situ): 1.60 m Use fill: No
Fines correction method: NCEER (1998) G.W.T. (earthq.): 1.60 m Fill height: N/A
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A
Earthquake magnitude M,;:  5.60 Ic cut-off value: 2.60 Trans. detect. applied: No
Peak ground acceleration:  0.13 Unit weight calculation:  Based on SBT K, applied: Yes
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Impianto di prodzione di energia elettrica da fonte fotovoltaica

CPT: 1.40

Total depth: 9.84 m
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Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 m Use fill:
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.00 m Fill height:
Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M, :  5.60 Ic cut-off value: 2.60 Trans. detect. applied:
Peak ground acceleration:  0.13 Unit weight calculation: ~ Based on SBT K, applied:
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Project: Impianto di prodzione di energia elettrica da fonte fotovoltaica
Location: Monticelli d'Ongina

CPT: 1.40
Total depth: 9.84 m
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Depth (m)

Engeo Srl

EN GEQ s, ViaAdomi, 2 - 43121 Parma

ENGINEERING GEOLOGY info@engeo.it
www.engeo.it

Project: Impianto di prodzione di energia elettrica da fonte fotovoltaica
Location: Monticelli d'Ongina

CPT: 1.50
Total depth: 8.54 m
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qt (MPa) Fr (%) u (kPa) SBT (Robertson et al. 1986)
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.70 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.70 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: No
Earthquake magnitude M,;:  5.60 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.13 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

ClLiq v.3.5.2.5 - CPTU data presentation & interpretation software - Report created on: 09/07/2024, 10:34:22
Project file: L:\SRVN.05.2427 - Fotovoltaico a Monticelli d'Ongina\accessori\Liquefazione\Monticelli_Lig.clq



Depth (m)

Project:

ENGEQO ;..

ENGINEERING GEOLOGY info@engeo.it

Engeo Srl
Via Adorni, 2 - 43121 Parma

www.engeo.it

Impianto di prodzione di energia elettrica da fonte fotovoltaica
Location: Monticelli d'Ongina

CPT: 1.50
Total depth: 8.54 m
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Depth (m)

Engeo Srl

EN GEQ s, ViaAdomi, 2 - 43121 Parma

ENGINEERING GEOLOGY info@engeo.it
www.engeo.it

Project: Impianto di prodzione di energia elettrica da fonte fotovoltaica
Location: Monticelli d'Ongina

CPT: 1.60
Total depth: 9.88 m
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qt (MPa) Fr (%) u (kPa) SBT (Robertson et al. 1986)
Analysis method: NCEER (1998) G.W.T. (in-situ): 2.40 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 240 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: No
Earthquake magnitude M,;:  5.60 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.13 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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www.engeo.it

Project: Impianto di prodzione di energia elettrica da fonte fotovoltaica
Location: Monticelli d'Ongina

CPT: 1.60
Total depth: 9.88 m

CRR

LPI

lot
IGER

FS Plot
HAN R

0.2
0.4
0.6
0.8

1.2
1.4
1.6
1.8

2.2
2.4
2.6
2.8

A4
During earthq.

3.2
3.4
3.6
3.8

4.2
4.4
4.6
4.8

Depth (m)

5.2
5.4
5.6
5.8

6.2
6.4
6.6
6.8

)

7.2
7.4
7.6
7.8

8.2
8.4
8.6
8.8

9.2
9.4
9.6
9.8

C
N

N—

0.2 0.4
CRR & CSR

0.5 1 1.5
Factor of safety

5 10 15
Liquefaction potential

20

Use fill:

Fill height:

Fill weight:

Trans. detect. applied:
K, applied:

2.40 m

240 m

3

2.60

Based on SBT

No
N/A
N/A
No
Yes

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M, :
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
5.60

0.13

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

G.W.T. (earthq.):
Average results interval:
Ic cut-off value:

Unit weight calculation:

~
£
~
<
=)
o
[0
o

Vertical settlements
o HANDALIGER

0.2

0.4
0.6

0.8

1

1.2
1.4

1.6

1.8

2
2.2

2.4

2.6

2.8
3

3.2

3.4

3.6

3.8
4

4.2
4.4

4.6

4.8

5

5.2

5.4

5.6

5.8

6

6.2

6.4

6.6

6.8
7

7.2

7.4

7.6
7.8

8

8.2
8.4

8.6

8.8

9
9.2

9.4

9.6

9.8

0
Settlement (cm)

Clay like behavior

applied: Sands only
Limit depth applied: No

Limit depth: N/A

MSF method: Method based
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Project:
Location: Monticelli d'Ongina

Engeo Srl

Via Adorni, 2 - 43121 Parma
info@engeo.it
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Impianto di prodzione di energia elettrica da fonte fotovoltaica

CPT: 1.70
Total depth: 7.30 m
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qt (MPa) Fr (%) u (kPa) SBT (Robertson et al. 1986)
Analysis method: NCEER (1998) G.W.T. (in-situ): 2.20 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 2.20m 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: No
Earthquake magnitude M, :  5.60 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.13 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

Engeo Srl

EN GEQ s, ViaAdomi,2- 43121 Parma

ENGINEERING GEOLOGY info@engeo.it
www.engeo.it

Project: Impianto di prodzione di energia elettrica da fonte fotovoltaica

CPT: 1.70
Location: Monticelli d'Ongina Total depth: 7.30 m
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Analysis method: NCEER (1998) G.W.T. (in-situ): 2.20m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 220 m Fill height: N/A applied:

Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied:
Earthquake magnitude M,;:  5.60 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth:

Peak ground acceleration:  0.13 Unit weight calculation:  Based on SBT K, applied: Yes MSF method:
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Depth (m)
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Project: Impianto di prodzione di energia elettrica da fonte fotovoltaica

Location: Monticelli d'Ongina

CPT: 1.80
Total depth: 9.80 m
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Analysis method: NCEER (1998) G.W.T. (in-situ): 1.25m Use fill:
Fines correction method: NCEER (1998) G.W.T. (earthq.): 1.25m Fill height:
Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,;:  5.60 Ic cut-off value: 2.60

Peak ground acceleration:  0.13 Unit weight calculation:
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www.engeo.it

Project: Impianto di prodzione di energia elettrica da fonte fotovoltaica
Location: Monticelli d'Ongina

CPT: 1.80
Total depth: 9.80 m
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Project: Impianto di prodzione di energia elettrica da fonte fotovoltaica

Location: Monticelli d'Ongina

CPT: 3.10

Total depth

:10.64 m
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Analysis method: NCEER (1998) G.W.T. (in-situ): 0.65m Use fill:
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.65m Fill height:
Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,;:  5.60 Ic cut-off value: 2.60 Trans. detect. applied:
Peak ground acceleration:  0.13 Unit weight calculation: ~ Based on SBT K, applied:
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Depth (m)

Engeo Srl

EN GEQ s, ViaAdomi,2- 43121 Parma

ENGINEERING GEOLOGY info@engeo.it
www.engeo.it

Project: Impianto di prodzione di energia elettrica da fonte fotovoltaica CPT: 3.10
Location: Monticelli d'Ongina Total depth: 10.64 m

CRR plot FS Plot LPI Vertical settlements

0.2

0.4

0.6 V.

(X N — : B

1.2

L

1.4
1.6

1.8

2.2

2.4
2.6

2.8

s
3.2

3.4

V-

3.6

3.8

42~
4.4

4.6

4.8 {

5.2

V\k

5.4

Depth (m)
Depth (m)
Depth (m)

5.6
58 A

6.2

6.4

6.6

6.8

7.2

7.4
7.6

IRV W)

7.8

8.2

8.4

8.6

.
< |
]

—

8.8

9.2
9.4

9.6

9.8

10

10.2
10.4

M

10.6

|
T 1

0 0.2 0.4 0.€ 0 0.5 1 1.5 2 0 5 10 15 20 0 1 2 3 4
CRR & CSR Factor of safety Liquefaction potential Settlement (cm)

Analysis method: NCEER (1998) G.W.T. (in-situ): 0.65m Use fill: No Clay like behavior

Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.65m 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: No
Earthquake magnitude M,;:  5.60 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A

Peak ground acceleration:  0.13 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

Project:
Location: Monticelli d'Ongina

ENGEQO ..

ENGINEERING GEOLOGY

Engeo Srl
Via Adorni, 2 - 43121 Parma
info@engeo.it
Wwww.engeo.it

Impianto di prodzione di energia elettrica da fonte fotovoltaica

CPT: 3.20
Total depth: 10.78 m

Cone resistance

Norm. friction ratio
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Analysis method: NCEER (1998) G.W.T. (in-situ):
Fines correction method: NCEER (1998) G.W.T. (earthq.):
Points to test: Based on Ic value  Average results interval:
Earthquake magnitude M,;:  5.60 Ic cut-off value:
Peak ground acceleration:  0.13 Unit weight calculation:
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No Clay like behavior
N/A applied: Sands only
N/A Limit depth applied: No
No Limit depth: N/A
Yes MSF method: Method based
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Depth (m)

Engeo Srl

EN GEQ s, ViaAdomi,2- 43121 Parma

ENGINEERING GEOLOGY info@engeo.it
www.engeo.it

Project: Impianto di prodzione di energia elettrica da fonte fotovoltaica
Location: Monticelli d'Ongina

CPT: 3.20
Total depth: 10.78 m

FS Plot LPI

CRR plot

0.2
0.4
0.6
0.8

A4

uring-earthé
9

1.2
1.4
1.6
1.8

2.2
2.4
2.6
2.8

3.2
3.4
3.6
3.8

Depth (m)

8.2
8.4
8.6
8.8

T

9.2
9.4
9.6
9.8
10~
10.2---
10.4 L
10.6 —
10.8 , . .

0 0.2 0.4
CRR & CSR

—_—

0.€ 0 0.5 1 1.5 2 0 5 10 15

Factor of safety Liquefaction potential

20

Use fill:

Fill height:

Fill weight:

Trans. detect. applied:
K, applied:

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M, :
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
5.60

0.13

G.W.T. (in-situ): 0.70 m
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applied: Sands only
Limit depth applied: No

Limit depth: N/A

MSF method: Method based
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Engeo Srl

EN GEQ s, ViaAdomi 2 - 43121 Parma

ENGINEERING GEOL info@engeo.it
Wwww.engeo.it

4.6
4.8

Depth (m)

5.2

Project: Impianto di prodzione di energia elettrica da fonte fotovoltaica CPT: 3.30
Location: Monticelli d'Ongina Total depth: 9.80 m
Cone resistance Norm. friction ratio Pore pressure Soil Behaviour Type
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qt (MPa) Fr (%) u (kPa) SBT (Robertson et al. 1986)
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.): 2.00 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: No
Earthquake magnitude M, :  5.60 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.13 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Impianto di prodzione di energia elettrica da fonte fotovoltaica

CPT: 3.30
Total depth: 9.80 m
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applied: Sands only
Limit depth applied: No

Limit depth: N/A

MSF method: Method based
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