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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU1
Location:

Cone resistance
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Cone resistance Norm. friction ratio

Fr (%)
1086420
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Norm. friction ratio Soil Behaviour Type

SBT (Robertson et al. 1986)
181614121086420
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Soil Behaviour Type

Clay
Clay & silty clay
Clay

Clay & silty clay
Clay
Clay & silty clay
Clay
Clay & silty clay

Clay

Clay & silty clay
Sand & silty sand
Silty sand & sandy silt
Silty sand & sandy silt
Clay & silty clay
Clay & silty clay
Clay
Clay & silty clay
Clay
Clay & silty clay
Clay
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt
Silty sand & sandy siltClay & silty clay
Clay

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

2.30 m
1.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based

CLiq v.3.5.3.10 - CPTU data presentation & interpretation software - Report created on: 23/01/2025, 16:20:26
Project file: L:\FRLI.00.2423 - MS3 Forlì\accessori\Liquefazione\CPTU_Forlì_I&B.clq



Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU1
Location:

CRR plot

CRR & CSR
0.60.40.20
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CRR plot

During earthq.

FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

LPI

Liquefaction potential
20151050
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LPI Vertical settlements

Settlement (cm)
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Vertical settlements

Dry : 0.00 (cm)
Wet: 0.00 (cm)

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

2.30 m
1.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based

CLiq v.3.5.3.10 - CPTU data presentation & interpretation software - Report created on: 23/01/2025, 16:20:26
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU10
Location:

Cone resistance

qt (MPa)
654321
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Cone resistance Norm. friction ratio

Fr (%)
1086420
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Norm. friction ratio Soil Behaviour Type

SBT (Robertson et al. 1986)
181614121086420
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Soil Behaviour Type

Silty sand & sandy silt
Silty sand & sandy silt
Sand & silty sandSilty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt
Clay & silty clay
Clay & silty clay

Clay

Clay & silty clay
Silty sand & sandy silt
Clay
Silty sand & sandy silt

Clay & silty clay

Clay
Clay & silty clay
Clay
Silty sand & sandy silt

Silty sand & sandy silt
Clay & silty clay
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt

Clay & silty clay

Silty sand & sandy silt
Silty sand & sandy silt
Clay & silty clay
Clay

Clay & silty clay

Silty sand & sandy silt
Silty sand & sandy silt

Clay & silty clay

Clay

Clay & silty clay

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.30 m
2.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based

CLiq v.3.5.3.10 - CPTU data presentation & interpretation software - Report created on: 23/01/2025, 16:20:26
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU10
Location:

CRR plot

CRR & CSR
0.60.40.20
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CRR plot

During earthq.

FS Plot

Factor of safety
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During earthq.

LPI

Liquefaction potential
20151050
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LPI Vertical settlements

Settlement (cm)
151050
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Vertical settlements

Dry : 0.00 (cm)
Wet: 0.00 (cm)

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.30 m
2.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based

CLiq v.3.5.3.10 - CPTU data presentation & interpretation software - Report created on: 23/01/2025, 16:20:26
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU11
Location:

Cone resistance

qt (MPa)
7654321
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Cone resistance Norm. friction ratio

Fr (%)
1086420
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Norm. friction ratio Soil Behaviour Type

SBT (Robertson et al. 1986)
181614121086420
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Soil Behaviour Type

Clay & silty clay
Sand & silty sand

Silty sand & sandy silt
Sand & silty sand
Clay & silty clay

Clay

Clay & silty clay

Clay

Clay & silty clay
Clay & silty clay

Clay

Clay & silty clay
Clay

Clay & silty clay

ClayClay
Clay
Clay & silty clay

Clay

Clay & silty clay
Clay & silty clay
Clay
Clay & silty clay
Clay
Silty sand & sandy siltClay & silty clay

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

2.85 m
1.50 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU11
Location:

CRR plot

CRR & CSR
0.60.40.20
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CRR plot

During earthq.

FS Plot

Factor of safety
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LPI

Liquefaction potential
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Dry : 0.00 (cm)
Wet: 0.00 (cm)

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

2.85 m
1.50 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 11.34 mForlì

CPT: CPTU12
Location:

Cone resistance
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SBT (Robertson et al. 1986)
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Soil Behaviour Type

Clay & silty clay
Silty sand & sandy silt
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Silty sand & sandy siltSand & silty sand
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Clay & silty clay
Clay

Clay & silty clay
Clay
Clay & silty clay
Silty sand & sandy silt

Clay & silty clay

Silty sand & sandy silt
ClayClay

Clay & silty clay

Silty sand & sandy silt

Clay & silty clay

Clay
Clay & silty clay

Silty sand & sandy silt

Clay & silty clay

Silty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt

Clay & silty clay

Silty sand & sandy silt

Clay & silty clay

Silty sand & sandy silt
Sand

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

4.85 m
3.50 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 11.34 mForlì

CPT: CPTU12
Location:

CRR plot
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Analysis method:
Fines correction method:
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Earthquake magnitude Mw:
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I&B (2008)
R&W (1998)
Based on Ic value
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G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
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Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:
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Limit depth applied:
Limit depth:
MSF method:

Sands only
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N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 13.50 mForlì

CPT: CPTU13
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

0.00 m
0.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 13.50 mForlì

CPT: CPTU13
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
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5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes
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applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU14
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

0.00 m
0.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU14
Location:

CRR plot
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Analysis method:
Fines correction method:
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Earthquake magnitude Mw:
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Based on Ic value
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G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
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Unit weight calculation:
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0.00 m
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Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:
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Yes
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Limit depth applied:
Limit depth:
MSF method:

Sands only
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N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU15
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
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0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
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11.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
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No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU15
Location:

CRR plot
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Points to test:
Earthquake magnitude Mw:
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Based on Ic value
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Use fill:
Fill height:
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Trans. detect. applied:
Kσ applied:
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Yes
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Limit depth applied:
Limit depth:
MSF method:

Sands only
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N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU16
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.40 m
2.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU16
Location:
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Dry : 0.00 (cm)
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.40 m
2.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 9.16 mForlì

CPT: CPTU17
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

0.00 m
0.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 9.16 mForlì

CPT: CPTU17
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

0.00 m
0.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU18
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

7.10 m
6.10 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU18
Location:

CRR plot
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Dry : 0.00 (cm)
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

7.10 m
6.10 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU19
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

5.00 m
4.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU19
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

5.00 m
4.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU2
Location:
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SBT (Robertson et al. 1986)
181614121086420
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

2.05 m
1.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU2
Location:

CRR plot
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

2.05 m
1.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 13.92 mForlì

CPT: CPTU20
Location:
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SBT (Robertson et al. 1986)
181614121086420
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
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3.80 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
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Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
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N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 13.92 mForlì

CPT: CPTU20
Location:

CRR plot
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

4.80 m
3.80 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU3
Location:
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SBT (Robertson et al. 1986)
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

2.55 m
1.55 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU3
Location:

CRR plot
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

2.55 m
1.55 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 14.08 mForlì

CPT: CPTU4
Location:
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SBT (Robertson et al. 1986)
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

4.50 m
3.50 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 14.08 mForlì

CPT: CPTU4
Location:

CRR plot
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU5
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Fines correction method:
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Peak ground acceleration:
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Based on Ic value
6.14
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G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
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2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes
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applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU5
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
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G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
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5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes
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Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU6
Location:
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Analysis method:
Fines correction method:
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Earthquake magnitude Mw:
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G.W.T. (earthq.):
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Ic cut-off value:
Unit weight calculation:

4.05 m
3.05 m
5
2.60
Based on SBT

Use fill:
Fill height:
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Trans. detect. applied:
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU6
Location:

CRR plot
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Points to test:
Earthquake magnitude Mw:
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Based on Ic value
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Based on SBT

Use fill:
Fill height:
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Trans. detect. applied:
Kσ applied:

No
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Yes
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Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU7
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.10 m
7.10 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì
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via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU7
Location:

CRR plot
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Earthquake magnitude Mw:
Peak ground acceleration:
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Based on Ic value
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G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
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Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Total depth: 7.86 mForlì

CPT: CPTU8
Location:
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Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
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Use fill:
Fill height:
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 7.86 mForlì

CPT: CPTU8
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

0.00 m
0.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU9
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

7.00 m
6.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 15.00 mForlì

CPT: CPTU9
Location:
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Dry : 0.00 (cm)
Wet: 0.00 (cm)

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

7.00 m
6.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 11.10 mForlì

CPT: SCPTU1
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

0.00 m
0.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 11.10 mForlì

CPT: SCPTU1
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

0.00 m
0.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 21.82 mForlì

CPT: SCPTU2
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

2.75 m
1.75 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 21.82 mForlì

CPT: SCPTU2
Location:
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CRR plot
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

2.75 m
1.75 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 30.00 mForlì

CPT: SCPTU3
Location:
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SBT (Robertson et al. 1986)
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.50 m
2.50 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 30.00 mForlì

CPT: SCPTU3
Location:
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CRR plot
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.50 m
2.50 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based

CLiq v.3.5.3.10 - CPTU data presentation & interpretation software - Report created on: 23/01/2025, 16:20:38
Project file: L:\FRLI.00.2423 - MS3 Forlì\accessori\Liquefazione\CPTU_Forlì_I&B.clq



Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 21.74 mForlì

CPT: SCPTU4
Location:
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SBT (Robertson et al. 1986)
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Soil Behaviour Type
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.30 m
2.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 21.74 mForlì

CPT: SCPTU4
Location:

CRR plot
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CRR plot

During earthq.
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.30 m
2.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 14.99 mForlì

CPT: CPTU1 - 2° livello
Location:

Cone resistance

qt (MPa)
3020100

De
pt

h 
(m

)

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
Cone resistance Norm. friction ratio

Fr (%)
1086420

De
pt

h 
(m

)

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
Norm. friction ratio Soil Behaviour Type

SBT (Robertson et al. 1986)
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.00 m
2.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 14.99 mForlì

CPT: CPTU1 - 2° livello
Location:
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CRR plot

During earthq.
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Dry : 0.00 (cm)
Wet: 0.00 (cm)

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.00 m
2.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 13.01 mForlì

CPT: CPTU2 - 2° livello
Location:
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Norm. friction ratio Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type
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Very dense/stiff soil
Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy siltClay & silty clay
Clay & silty clay
Clay & silty clay
Clay
Clay & silty clay
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Clay & silty clay
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Clay & silty clay
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Clay & silty clay
Clay & silty clay

Clay & silty clay

Silty sand & sandy silt
Sand & silty sand
Sand & silty sandSand
Sand & silty sand
Sand
Sand & silty sand

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.00 m
2.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 13.01 mForlì

CPT: CPTU2 - 2° livello
Location:

CRR plot

CRR & CSR
0.60.40.20

De
pt

h 
(m

)

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
CRR plot

During earthq.
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Vertical settlements

Dry : 0.00 (cm)
Wet: 0.00 (cm)

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.00 m
2.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 19.80 mForlì

CPT: CPTU3 - 2° livello
Location:
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SBT (Robertson et al. 1986)
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Soil Behaviour Type
Sensitive fine grained
Clay & silty clay
Clay & silty clay

Clay

Clay & silty clay

Clay

Clay & silty clay
Clay & silty clay
Clay & silty clay

Clay

Clay & silty clay
Clay
Clay
Clay
Clay & silty clay
Clay
Silty sand & sandy siltClay
Clay
Clay
Silty sand & sandy siltClay & silty clay
Clay
Clay & silty clay
Clay
Clay & silty clay

Clay

Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay
Clay & silty clay

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

2.20 m
1.20 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 19.80 mForlì

CPT: CPTU3 - 2° livello
Location:

CRR plot
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Vertical settlements

Dry : 0.00 (cm)
Wet: 0.00 (cm)

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

2.20 m
1.20 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 20.06 mForlì

CPT: CPTU4 - 2° livello
Location:
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Cone resistance Norm. friction ratio

Fr (%)
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Norm. friction ratio Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type
Sensitive fine grained
Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt
Very dense/stiff soil
Clay & silty claySilty sand & sandy silt
Silty sand & sandy silt
Clay & silty clayClayClay
Clay & silty clay

Clay

Clay & silty clay
Clay
Clay & silty clay
Silty sand & sandy silt
Silty sand & sandy siltClay & silty clay
Clay & silty clay
Clay
Clay

Clay

Clay & silty clay

Clay
Clay & silty clay
Clay
Clay
ClayClay & silty clay
Clay
Clay & silty clay
Silty sand & sandy silt
Silty sand & sandy silt
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Silty sand & sandy silt
Silty sand & sandy silt
Silty sand & sandy silt
Clay & silty clay

Clay
Clay & silty clay
Clay & silty clay
Clay
Silty sand & sandy silt

Clay & silty clay
Clay
Silty sand & sandy silt

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

7.00 m
6.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 20.06 mForlì

CPT: CPTU4 - 2° livello
Location:

CRR plot
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During earthq.
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LPI Vertical settlements
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Vertical settlements

Dry : 0.00 (cm)
Wet: 0.00 (cm)

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

7.00 m
6.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based

CLiq v.3.5.3.10 - CPTU data presentation & interpretation software - Report created on: 23/01/2025, 16:20:42
Project file: L:\FRLI.00.2423 - MS3 Forlì\accessori\Liquefazione\CPTU_Forlì_I&B.clq



Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 14.88 mForlì

CPT: CPTU5 - 2° livello
Location:

Cone resistance
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Norm. friction ratio Soil Behaviour Type

SBT (Robertson et al. 1986)
181614121086420
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Soil Behaviour Type
Sensitive fine grainedClay
Sand & silty sand
Silty sand & sandy silt
Sand & silty sand
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
ClayClay & silty clay

Clay

Clay & silty clay
Clay & silty clay
Clay & silty clay

Clay

Clay & silty clay
Clay
Clay & silty clay
Clay
Clay & silty clay
Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt
Clay & silty clay

Clay

Clay & silty clay
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Sand & silty sand
Sand & silty sand
Sand & silty sandSilty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt

Clay

Clay & silty clay
Clay & silty clay
Clay

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.00 m
2.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 14.88 mForlì

CPT: CPTU5 - 2° livello
Location:
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Vertical settlements

Dry : 0.00 (cm)
Wet: 0.00 (cm)

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.00 m
2.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 13.78 mForlì

CPT: CPTU6 - 2° livello
Location:
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1086420

De
pt

h 
(m

)

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
Norm. friction ratio Soil Behaviour Type

SBT (Robertson et al. 1986)
181614121086420
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Soil Behaviour Type

Sensitive fine grained
Clay & silty clay
Clay & silty claySilty sand & sandy silt
Sand & silty sand
Very dense/stiff soil
Clay
Clay & silty clay
Clay & silty claySilty sand & sandy silt
Clay & silty clay
Clay

Clay

Sensitive fine grainedSilty sand & sandy siltClayClay & silty clay
Sand & silty sandSilty sand & sandy silt
Silty sand & sandy silt
Silty sand & sandy silt
Silty sand & sandy silt
Sand & silty sand
Sand & silty sand
Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt
Clay & silty claySilty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt
Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt
Sand & silty sand
Clay & silty clay
Clay
Clay & silty clay
Sand & silty sand
Sand

Sand & silty sand

Silty sand & sandy silt
Clay & silty claySand & silty sandSilty sand & sandy silt
Sand & silty sand

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

5.00 m
4.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 13.78 mForlì

CPT: CPTU6 - 2° livello
Location:

CRR plot
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CRR plot

During earthq.

FS Plot

Factor of safety
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During earthq.
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Liquefaction potential
20151050
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LPI Vertical settlements

Settlement (cm)
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Vertical settlements

Dry : 0.00 (cm)
Wet: 0.00 (cm)

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

5.00 m
4.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 19.87 mForlì

CPT: CPTU7 - 2° livello
Location:

Cone resistance
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Cone resistance Norm. friction ratio

Fr (%)
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Norm. friction ratio Soil Behaviour Type

SBT (Robertson et al. 1986)
181614121086420
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Soil Behaviour Type
Organic soil
Clay
Clay & silty clay
Silty sand & sandy silt
Silty sand & sandy silt

Clay

Clay & silty clay
Clay & silty clay

Clay

Clay & silty clay
Clay
Clay
Clay & silty clay
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt
Clay
Clay
Clay & silty clay
Sand & silty sandClay & silty clay
Clay & silty clay
Clay & silty clay
Sand & silty sand
Sand & silty sand
Silty sand & sandy silt

Sand & silty sand

Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt

Sand & silty sand

Silty sand & sandy silt
Clay & silty clay
Clay
Clay & silty clay

Clay

Clay & silty claySand & silty sand
Clay & silty clay

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

4.50 m
3.50 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 19.87 mForlì

CPT: CPTU7 - 2° livello
Location:

CRR plot

CRR & CSR
0.60.40.20
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CRR plot

During earthq.

FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.
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Liquefaction potential
20151050
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LPI Vertical settlements

Settlement (cm)
3020100
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Vertical settlements

Dry : 0.00 (cm)
Wet: 0.00 (cm)

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

4.50 m
3.50 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 19.80 mForlì

CPT: CPTU8 - 2° livello
Location:

Cone resistance
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86420
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Cone resistance Norm. friction ratio

Fr (%)
1086420
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Norm. friction ratio Soil Behaviour Type

SBT (Robertson et al. 1986)
181614121086420
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Soil Behaviour Type
Sensitive fine grained
Silty sand & sandy silt
Silty sand & sandy silt
Clay & silty clay

Clay

Clay & silty clayClay
Clay & silty clay

Clay

Clay & silty clay
Silty sand & sandy silt
Silty sand & sandy silt
ClayClay & silty clay
Clay & silty clay
Silty sand & sandy silt
Silty sand & sandy silt
ClaySilty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay

Clay

Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clayClay

Clay

Clay & silty clay

Clay

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

4.50 m
3.50 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 19.80 mForlì

CPT: CPTU8 - 2° livello
Location:

CRR plot

CRR & CSR
0.60.40.20

De
pt

h 
(m

)

19.5

19

18.5

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
CRR plot

During earthq.
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During earthq.
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LPI Vertical settlements

Settlement (cm)
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Vertical settlements

Dry : 0.00 (cm)
Wet: 0.00 (cm)

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

4.50 m
3.50 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 20.20 mForlì

CPT: CPTU9 - 2° livello
Location:
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Cone resistance Norm. friction ratio
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Norm. friction ratio Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type
Sensitive fine grained
Clay
Clay & silty clay
Clay
Clay
Clay & silty clayClay & silty clay
Clay & silty clayClay & silty clayClay & silty clay
Silty sand & sandy silt
Clay & silty clay

Clay

Clay & silty clay
Clay
Clay & silty clayClay & silty clay
Clay & silty clay
Clay & silty clay
Silty sand & sandy silt
Clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay
Clay
Clay
Clay & silty clay
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Clay
Clay & silty clayClay & silty clay
Clay & silty clay
Clay & silty clayClay & silty clay
Clay & silty clayClay & silty clay
Silty sand & sandy silt
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Clay & silty clay
Clay & silty clay
Clay & silty clay

Clay & silty clay

Silty sand & sandy silt
Silty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt
Silty sand & sandy silt

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.70 m
2.70 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 20.20 mForlì

CPT: CPTU9 - 2° livello
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.70 m
2.70 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 20.05 mForlì

CPT: CPTU10 - 2° livello
Location:
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SBT (Robertson et al. 1986)
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Soil Behaviour Type
Sensitive fine grained
Clay & silty clay

Clay

Clay & silty clay
ClayClay & silty clay
ClayClay
Clay & silty clay
Clay

Clay

Clay & silty clayClay
Silty sand & sandy siltSand & silty sand

Clay

Clay & silty clay
Clay
Clay & silty clay
Clay
Clay & silty clay
Silty sand & sandy silt
Silty sand & sandy siltClay
Clay & silty clay
Clay
Clay & silty clay
Clay & silty clay

Clay

Clay & silty clay
Clay & silty clay
Clay
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Clay
Clay
Clay & silty clay

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.60 m
2.60 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 20.05 mForlì

CPT: CPTU10 - 2° livello
Location:

CRR plot

CRR & CSR
0.60.40.20
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Dry : 0.00 (cm)
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.60 m
2.60 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 20.10 mForlì

CPT: CPTU11 - 2° livello
Location:

Cone resistance

qt (MPa)
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Cone resistance Norm. friction ratio
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Norm. friction ratio Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type
Sensitive fine grained
Clay
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Clay
Clay & silty clay
Clay

Clay & silty clay
Clay
Silty sand & sandy silt
Clay & silty clay
Silty sand & sandy siltSilty sand & sandy siltSilty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt
Clay
Clay & silty clay
Clay
Silty sand & sandy siltClay & silty clay
Clay
Clay & silty clay
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Clay & silty clay
Clay & silty clay
Silty sand & sandy silt
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Clay & silty clay
Sand & silty sand
Sand & silty sand
Silty sand & sandy silt
Silty sand & sandy silt
Clay & silty claySilty sand & sandy silt
Silty sand & sandy silt

Clay & silty clay

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

5.50 m
4.50 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 20.10 mForlì

CPT: CPTU11 - 2° livello
Location:

CRR plot
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Dry : 0.00 (cm)
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

5.50 m
4.50 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based

CLiq v.3.5.3.10 - CPTU data presentation & interpretation software - Report created on: 23/01/2025, 16:20:48
Project file: L:\FRLI.00.2423 - MS3 Forlì\accessori\Liquefazione\CPTU_Forlì_I&B.clq



Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 20.20 mForlì

CPT: CPTU12 - 2° livello
Location:

Cone resistance

qt (MPa)
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Cone resistance Norm. friction ratio

Fr (%)
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Norm. friction ratio Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type
Sensitive fine grained
ClayClay & silty clay
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Clay
Clay & silty clay
Clay & silty clay
Silty sand & sandy silt
Silty sand & sandy silt
Clay
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Sand & silty sandClay & silty clay
Silty sand & sandy siltSilty sand & sandy siltSand & silty sandClayClay & silty clay
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Clay & silty clay
ClayClay
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Silty sand & sandy silt
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Clay & silty clay
Clay

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.50 m
2.50 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 20.20 mForlì

CPT: CPTU12 - 2° livello
Location:

CRR plot
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
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R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
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2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 18.01 mForlì

CPT: CPTU13 - 2° livello
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
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Based on Ic value
6.14
0.16
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G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
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5
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Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
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N/A
Method based
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Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 18.01 mForlì

CPT: CPTU13 - 2° livello
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
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Use fill:
Fill height:
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Trans. detect. applied:
Kσ applied:

No
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Yes
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applied:
Limit depth applied:
Limit depth:
MSF method:
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 12.43 mForlì

CPT: CPTU14 - 2° livello
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
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Based on Ic value
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G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
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Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:
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Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
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N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 12.43 mForlì

CPT: CPTU14 - 2° livello
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
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.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
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5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 2.49 mForlì

CPT: CPTU15 - 2° livello
Location:
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Earthquake magnitude Mw:
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Use fill:
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Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based

CLiq v.3.5.3.10 - CPTU data presentation & interpretation software - Report created on: 23/01/2025, 16:20:51
Project file: L:\FRLI.00.2423 - MS3 Forlì\accessori\Liquefazione\CPTU_Forlì_I&B.clq



Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 2.49 mForlì

CPT: CPTU15 - 2° livello
Location:
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Wet: 0.00 (cm)

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

0.00 m
0.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 12.05 mForlì

CPT: CPTU16 - 2° livello
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

2.40 m
1.40 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 12.05 mForlì

CPT: CPTU16 - 2° livello
Location:
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Dry : 0.00 (cm)
Wet: 0.00 (cm)

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

2.40 m
1.40 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based

CLiq v.3.5.3.10 - CPTU data presentation & interpretation software - Report created on: 23/01/2025, 16:20:52
Project file: L:\FRLI.00.2423 - MS3 Forlì\accessori\Liquefazione\CPTU_Forlì_I&B.clq



Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 20.11 mForlì

CPT: CPTU17 ospedale - 2° livello
Location:
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Soil Behaviour Type
Sensitive fine grained
Clay & silty clay
Clay & silty clayVery dense/stiff soil

Very dense/stiff soil
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Very dense/stiff soil
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Very dense/stiff soil
Silty sand & sandy silt
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Clay
Clay & silty clayClay
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Clay
Clay & silty clay
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Clay & silty clay
Clay

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

0.00 m
0.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 20.11 mForlì

CPT: CPTU17 ospedale - 2° livello
Location:

CRR plot
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

0.00 m
0.00 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 20.25 mForlì

CPT: CPTU18 parcheggio fiera - 2° livello
Location:
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Organic soil
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.50 m
2.50 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 20.25 mForlì

CPT: CPTU18 parcheggio fiera - 2° livello
Location:

CRR plot

CRR & CSR
0.60.40.20

De
pt

h 
(m

)

20

19.5

19

18.5

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
CRR plot

During earthq.

FS Plot

Factor of safety
21.510.50

De
pt

h 
(m

)

20

19.5

19

18.5

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
FS Plot

During earthq.

LPI

Liquefaction potential
20151050

De
pt

h 
(m

)

20

19.5

19

18.5

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
LPI Vertical settlements

Settlement (cm)
1.510.50

De
pt

h 
(m

)

20

19.5

19

18.5

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
Vertical settlements

Dry : 0.00 (cm)
Wet: 0.00 (cm)

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.50 m
2.50 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 20.20 mForlì

CPT: CPTU19 rotonda - 2° livello
Location:
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Sensitive fine grainedClay & silty clay
Clay & silty clay
Clay
Clay
Clay & silty clayClay & silty clay
Clay & silty clay
Clay
Clay & silty clay
Clay
Clay & silty clay

Clay

Clay & silty clay
Silty sand & sandy silt
Silty sand & sandy silt
Clay
Clay
Clay & silty clay
Clay & silty claySilty sand & sandy silt
Clay & silty clay
Clay
Clay & silty clay
Clay
Clay & silty clay
Clay

Clay

Clay & silty clay
Clay & silty clayClay & silty clay
Clay

Clay

Clay & silty clay
Clay & silty clay
Clay & silty clay
Silty sand & sandy siltClay & silty clay
Clay & silty clay
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Clay & silty clay
Clay & silty clay

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.30 m
2.30 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based

CLiq v.3.5.3.10 - CPTU data presentation & interpretation software - Report created on: 23/01/2025, 16:20:54
Project file: L:\FRLI.00.2423 - MS3 Forlì\accessori\Liquefazione\CPTU_Forlì_I&B.clq



Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 20.20 mForlì

CPT: CPTU19 rotonda - 2° livello
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

3.30 m
2.30 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 20.04 mForlì

CPT: CPTU20 scuola - 2° livello
Location:
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Clay & silty clay
Clay & silty clay
Organic soil
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Clay

Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Clay

Clay & silty clay
Clay
Clay & silty clay
Clay
Clay
Clay
Clay
Clay & silty clay
Clay
Clay & silty clay
Clay & silty clay
Clay & silty clayClay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty claySilty sand & sandy silt
Clay & silty claySilty sand & sandy silt
Clay & silty clay
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
0.16
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

1.90 m
0.90 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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Project: MS3 Forlì

Engeo s.r.l
via Madre Anna Maria Adorni 2
Parma (PR) 43121
www.engeo.it

Total depth: 20.04 mForlì

CPT: CPTU20 scuola - 2° livello
Location:
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Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

I&B (2008)
R&W (1998)
Based on Ic value
6.14
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.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

1.90 m
0.90 m
5
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

Sands only
No
N/A
Method based
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