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LIQUEFACTION ANALYSIS REPORT

Project title : Microzonazione sismica III Livello Location : San Secondo - Sede comunale
CPT file : CPTU - Sede comunale
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 12.00 m Use fill: No Clay like behavior
Fines correction method:  NCEER (1998) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: ~ N/A Limit depth applied: No
Earthquake magnitude M,: 585 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: .12 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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This software is licensed to: Fabio Francesco Picinotti CPT name: CPTU - Sede comunale

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A SBT legend
Fin_es correction method: NCEER (1998) Average results interval: 3 Transiti_on detect. applied:  No g
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained [l 4. Clayey silt to silty [] 7. Gravely sand to sand
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only i i i to sandy silt ;
Peak ground acceleration: (.12 Use fill: No Limit depth applied: No [l 2 Organic r.natenal [ 5 Sity sand to sah ysit [ 8. very St!ff sand to
Depth to water table (insitu): 12.00 m Fill height: N/A Limit depth: N/A [l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: Fabio Francesco Picinotti CPT name: CPTU - Sede comunale

CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio SBTn Plot Norm. Soil Behaviour Type
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Qtn Fr (%) Bq Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A SBTn legend
Fin_es correction method: NCEER (1998) Average results interval: 3 Transiti_on detect. applied:  No g
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained [l 4. Clayey silt to silty [] 7. Gravely sand to sand
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only 2 i ial 5. Sil d t dy silt ;
Peak ground acceleration:  0.12 Use fill; No Limit depth applied: No Ml 2 Organic ’_“ate”a [l S Sty sand to sandy sl O s very stiff sand to
Depth to water table (insitu): 12.00 m Fill height: N/A Limit depth: N/A [l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: Fabio Francesco Picinotti

CPT name: CPTU - Sede comunale

Total cone resistance

Liquefaction analysis overall plots (intermediate results)
SBTn Index

Norm. cone resistance

Grain char. factor

Corrected norm. cone resistanc
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 12.00 m Fill height: N/A Limit depth: N/A
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This software is licensed to: Fabio Francesco Picinotti

CPT name: CPTU - Sede comunale
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Input parameters and analysis data

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

Analysis method:

Fines correction method:
Points to test:
Earthquake magnitude M,:  5.85
Peak ground acceleration: 0.12
Depth to water table (insitu): 12.00 m

Liquefaction analysis overall plots

FS Plot
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This software is licensed to: Fabio Francesco Picinotti CPT name: CPTU - Sede comunale

Liquefaction analysis summary plots
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 12.00 m Fill height: N/A Limit depth: N/A
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Project title : Microzonazione sismica III Livello
Location : San Secondo - Sede comunale

Overall Liquefaction Potential Index report
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CLiq v.2.2.1.14 - CPT Liquefaction Assessment Software
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LIQUEFACTION ANALYSIS REPORT

Project title : Microzonazione sismica III Livello Location : San Secondo - Stadio
CPT file : CPTU Stadio
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 12.00 m Use fill: No Clay like behavior
Fines correction method:  NCEER (1998) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 5,85 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: .12 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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CLiq v.2.2.1.14 - CPT Liquefaction Assessment Software - Report created on: 02/03/2020, 16:11:50 1

Project file: D:\LAVORI\360 19_San Secondo III Livello\PROVE PER LIQUEFAZIONE\San Secondo - Stadio\Verifica liquefazione - San Secondo Stadio-0.12.clq



This software is licensed to: Fabio Francesco Picinotti

CPT name: CPTU Stadio

Cone resistance

CPT basic interpretation plots
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 1.00 m
Fines correction method: NCEER (1998) Average results interval: 3
Points to test: Based on Ic value  Ic cut-off value: 2.60
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT
Peak ground acceleration: 0.12 Use fill: No
Depth to water table (insitu): 12.00 m Fill height: N/A
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SBT (Robertson et al. 1986)
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SBT legend

[l 1 Sensitive fine grained [l 4. Clayey silt to silty [[] 7- Gravely sand to sand
. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to
[l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: Fabio Francesco Picinotti

CPT name: CPTU Stadio

Norm. cone resistance
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Input parameters and analysis data

Analysis method:
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Earthquake magnitude M, :
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CPT basic interpretation plots (normalized)
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Fill weight: N/A
Transition detect. applied: No
K, applied: Yes

Clay like behavior applied:

Limit depth applied: No
Limit depth: N/A
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SBTn Plot Norm. Soil Behaviour Type
1
1.5 ¢
2
25 Clay & silty diay
3 :
" Cl |
35 Cl a{’&,si y cla
Clay & sitty diay
‘ Clya oy day
===
Ea——
5
B Sitty sand & sandy silt
csle—— Ityi 5 ncl
T E—— Pl
= . Sand &sity sand
7 b +
ndasty s
[ : :
Sitty sand & sandy silt -
° . e eplpby
o5 (O
od Sity sand & sandy silt
B Sand &sity sand
95 Sand &sity sand
S
10
S
10> &sity sand
e gﬁfs%wl%(ss;:r%d}h
- . it §a% sandy sil
"'I'I'S'd&'slam' a

01234567 89101112131415161718
SBTn (Robertson 1990)

2 3 4
Ic (Robertson 1990)

SBTn legend

[l 1 Sensitive fine grained [l 4. Clayey silt to silty [[] 7- Gravely sand to sand
. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to
[l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: Fabio Francesco Picinotti

CPT name: CPTU Stadio

Total cone resistance

Liquefaction analysis overall plots (intermediate results)
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 12.00 m Fill height: N/A Limit depth: N/A
CLiq v.2.2.1.14 - CPT Liquefaction Assessment Software - Report created on: 02/03/2020, 16:11:50 4

Project file: D:\LAVORI\360 19_San Secondo III Livello\PROVE PER LIQUEFAZIONE\San Secondo - Stadio\Verifica liquefazione - San Secondo Stadio-0.12.clq



This software is licensed to: Fabio Francesco Picinotti

CPT name: CPTU Stadio
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Input parameters and analysis data

NCEER (1998)
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Based on Ic value

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M, :
Peak ground acceleration:

Depth to water table (insitu): 12.00 m
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Liquefaction analysis overall plots
LPI

FS Plot
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Factor of safety
Depth to water table (erthg.): 1.00 m
Average results interval: 3
Ic cut-off value: 2.60
Unit weight calculation: Based on SBT
Use fill: No
Fill height: N/A
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This software is licensed to: Fabio Francesco Picinotti

CPT name: CPTU Stadio

Liquefaction analysis summary plots
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 12.00 m Fill height: N/A Limit depth: N/A
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Project title : Microzonazione sismica III Livello
Location : San Secondo - Stadio

Overall Liquefaction Potential Index report

LPI color scheme
[l Very high risk
[] High risk

[] Lowrisk

Basic statistics
Total CPT number: 1
100% low risk

0% high risk

0% very high risk

LPI value

4.00
3.00
2.00
1.00 ] (0202)
0.00
o
o
&
=]
K
(]
CPTu Name

CLiq v.2.2.1.14 - CPT Liquefaction Assessment Software
Project file: D:\LAVORI\360 19_San Secondo III Livello\PROVE PER LIQUEFAZIONE\San Secondo - Stadio\Verifica liquefazione - San Secondo Stadio-0.12.clq



a | GeolLogismiki

' & EL Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

LIQUEFACTION ANALYSIS REPORT
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Project title : Microzonazione III Livello
CPT file : CPTU
Input parameters and analysis data

Location : San Secondo - Elisoccorso

Analysis method: NCEER (1998) G.W.T. (in-situ): 3.90m Use fill: No Clay like behavior
Fines correction method:  NCEER (1998) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: ~ N/A Limit depth applied: No
Earthquake magnitude M,,:  5.85 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: .12 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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CPT name: CPTU
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:
Earthquake magnitude M

Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
w- 5.85
0.12

Depth to water table (insitu): 3.90 m

CPT basic interpretation plots
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CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio SBTn Plot Norm. Soil Behaviour Type
0 0 0 — T
_ - Sftyclay T
k ) 4 0.5 8&%%53‘%‘0@ L
0.5 0.5 < 0.5 . Slﬂysawc_fl $andy silt
! 1 1 Clay & silty cia
Clay & ity clay
15 ;( 15 15 15 -Send &sity send
2 2 > - 2
2.5 2.5 : 2.5 2.
3 3 ’ 3
3.5 (J 3.5 = 3.5 3.
4 4 ..{ﬂ 4 L=
< ? Clay
4.5 4.5 4.5 4.
E E E ] E E
= 55 = 55 Z 55 =z = 5
g g § g ’ g g
[a 6 [a 6 q{ [a 6 ] [a} [a
6.5 6.5 ’L 6.5 6.
lay & silty cla
74 L 744 7 SRV gy sit-
7.5 > 7.5 { 7.5 7.5 ﬁy
’ Sand & sity sand
8 o 8 8 ‘ E
3 Sitty sand & sandy si
8.5 g 8.5 8.5 85 Sity sand & sandy silt
17 : : Sarda sy sand
9.5 9.5 l 9.5 9.5 Sitty-sand & sandy:sift -
sifysand |
10 104 10 & -
| sand%sa.
‘ ity sand w%’gﬁ
10.5 10.5 10.5 10.5 %g‘ilf T
11 = 11 ? 11 Sand &sity sand
T T T T T T T T T T T T T T T " e e e e Y LI L L L L L T T T T | T T T T T T T T
0 50 100 150 20C 0 2 4 6 8 10 02 0 02 04 06 08 1 1 2 3 4 01234567 89101112131415161718
Qtn Fr (%) Bq Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A SBTn legend
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No g
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained [l 4. Clayey silt to silty [O] 7. Gravely sand to sand
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only i i i i i
Peak ground acceleration:  0.12 Use fill: No Limit depth applied: No [ 2 Organic r.natenal [ - Sitty sand to saT\dy st @ 8. very St!ff sand to.
Depth to water table (insitu): 3.90 m Fill height: N/A Limit depth: N/A [l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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CPT name: CPTU

Total cone resistance

Liquefaction analysis overall plots (intermediate results)
SBTn Index

Norm. cone resistance

Grain char. factor

Corrected norm. cone resistanc
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 3.90 m Fill height: N/A Limit depth: N/A
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CPT name: CPTU
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Input parameters and analysis data

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

Analysis method:

Fines correction method:
Points to test:
Earthquake magnitude M,:  5.85
Peak ground acceleration: 0.12
Depth to water table (insitu): 3.90 m
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Depth to water table (erthg.): 1.00 m
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This software is licensed to: Fabio Francesco Picinotti CPT name: CPTU

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 3.90 m Fill height: N/A Limit depth: N/A
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Project title : Microzonazione III Livello
Location : San Secondo - Elisoccorso

Overall Liquefaction Potential Index report

LPI color scheme
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Basic statistics
Total CPT number: 1
100% low risk

0% high risk

0% very high risk

LPI value

CPTu Name
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LIQUEFACTION ANALYSIS REPORT

Project title : Microzonazione III Livello Location : San Secondo - Campo sportivo Via Bellini
CPT file : Fogliol
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 8.50 m Use fill: No Clay like behavior
Fines correction method:  NCEER (1998) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: ~ N/A Limit depth applied: No
Earthquake magnitude M,: 5,85 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: .12 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Fabio Francesco Picinotti

CPT name: Fogliol

Cone resistance Friction Ratio

CPT basic interpretation plots

Pore pressure
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 8.50 m Fill height: N/A Limit depth: N/A
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SBT (Robertson et al. 1986)
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CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio SBTn Plot Norm. Soil Behaviour Type
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Qtn Fr (%) Bq Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A SBTn legend
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No g
20:;5 to IEESt: e M Based on Icvalue  Ic cut-off value: 2.60 EIU aFiF:('iegi . e Yes [l 1 Sensitive fine grained [l 4. Clayey silt to silty [O] 7. Gravely sand to sand
arthquake magnitude M. 5.85 Unit weight calculation: Based on SBT ay like benavior applied:  Sands only . i i . Si i i
Peak ground accelerationm:l 0.12 Use fill: No Limit depth applied: No . 2. Organic r.natenal . . Silty sand to saT\dy silt . 8. Very St!ff sand to.
Depth to water table (insitu): 8.50 m Fill height: N/A Limit depth: N/A [l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: Fabio Francesco Picinotti CPT name: Fogliol

Liquefaction analysis overall plots (intermediate results)

Total cone resistance SBTn Index Norm. cone resistance Grain char. factor Corrected norm. cone resistanc
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 8.50 m Fill height: N/A Limit depth: N/A
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This software is licensed to: Fabio Francesco Picinotti

CPT name: Fogliol

Depth (m)

Input parameters and analysis data
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Fines correction method:

CRR plot

0.5

1.5

During eamQ-____z

2.5

3.5

4.5

5.5

6.5

7.5

8.5

9.5

10

10.5
11

11.5

12—

I

12.5
13

13.5

14

14.5

Points to test:
Earthquake magnitude M,:  5.85
Peak ground acceleration: 0.12

Depth to water table (insitu): 8.50 m

i T i
0.2 0.4
CRR & CSR

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

Depth (m)

Depth to water table (erthg.): 1.00 m

Liquefaction

FS Plot

1 1.5
Factor of safety

Average results interval: 3

Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

2.60

Based on SBT

No
N/A

LPI

Depth (m)

10.5

11

11.5

12

12.5

13

13.5

14

14.5

2 0

Fill weight:

10 15

Liquefaction potential

N/A

Transition detect. applied: No

K, applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:

Yes

Sands only
No

N/A

20

analysis overall plots

Depth (m)

10.5

Vertical settlements

Depth (m)

i
0.5 1 1.5
Settlement (cm)

F.S. color scheme

|
|
O
|
5]

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no lig. are equally likely
Unlike to liquefy

Almast certain it will not lianefv

CLiq v.2.2.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2020, 17:25:19
Project file: D:\LAVORI\360 19_San Secondo III Livello\PROVE PER LIQUEFAZIONE\San Secondo campo sportivo\Campo sportivo P184-0.12.clq

Lateral displacements

0.5
14
1.5
2
2.5+
3
3.5

4.5
5_
5.5+
6_
6.5
7_
7.5
8_
8.5
9_
9.5
10+
10.5+
11+
11.5+
12+
12.5+
13
13.5
14+
14.5+

i
1

2

Displacement (cm)

LPI color scheme

. Very high risk
High risk

L ow risk




This software is licensed to: Fabio Francesco Picinotti

CPT name: Fogliol

Liquefaction analysis summary plots
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 8.50 m Fill height: N/A Limit depth: N/A
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Project title : Microzonazione III Livello
Location : San Secondo - Campo sportivo Via Bellini

Overall Liquefaction Potential Index report

LPI color scheme
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Basic statistics
Total CPT number: 1
100% low risk

0% high risk

0% very high risk

LPI value

o
o
o
=3
Fogliol — @

CPTu Name

CLiq v.2.2.1.14 - CPT Liquefaction Assessment Software
Project file: D:\LAVORI\360 19_San Secondo III Livello\PROVE PER LIQUEFAZIONE\San Secondo campo sportivo\Campo sportivo P184-0.12.clq



a | GeolLogismiki
EE ' & EL Geotechnical Engineers
o =4 Merarhias 56
] Iﬁ 1 http://www.geologismiki.gr

LIQUEFACTION ANALYSIS REPORT

Location : San Secondo - Viale Partigiani d'Italia

EMMNICEEILSE
AU EITIRERD

Project title : Microzonazione sismica III Livello
CPT file : CPTU
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 5.70 m Use fill: No Clay like behavior
Fines correction method:  NCEER (1998) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: ~ N/A Limit depth applied: No
Earthquake magnitude M,,:  5.85 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: .12 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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M,=7'/2, sigma’'=1 atm base curve Summary of liquefaction potential
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CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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qt (MPa) RF (%) u (kPa) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A SBT legend
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No g
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained [l 4. Clayey silt to silty [O] 7. Gravely sand to sand
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only i i i i i
Peak ground acceleration- 012 Use fil: No Limit depth applied: o [ 2 Organic r.natenal [ 5. silty sand to saT\dy sit [ 8. Very st!ff sand to.
Depth to water table (insitu): 5.70 m Fill height: N/A Limit depth: N/A [l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: Fabio Francesco Picinotti CPT name: CPTU

CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio SBTn Plot Norm. Soil Behaviour Type
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Qtn Fr (%) Bq Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A SBTn legend
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No g
20:;5 to IEEStI e M Based on Icvalue  Ic cut-off value: 2.60 EIU aFiF:('iegi . e Yes [l 1 Sensitive fine grained [l 4. Clayey silt to silty [O] 7. Gravely sand to sand
arthquake magnitude M. 5.85 Unit weight calculation: Based on SBT ay like benavior applied:  Sands only . i i . Si i i
Peak ground acceleration- 012 Use fil: No Limit depth applied: o [ 2 Organic r.natenal [ 5. silty sand to saT\dy sit [ 8. Very st!ff sand to.
Depth to water table (insitu): 5.70 m Fill height: N/A Limit depth: N/A [l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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Liquefaction analysis overall plots (intermediate results)

Total cone resistance SBTn Index Norm. cone resistance Grain char. factor Corrected norm. cone resistanc
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fin_es correction method: NCEER (1998) Average results interval: 3 Transiti_on detect. applied:  No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 5.70 m Fill height: N/A Limit depth: N/A
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Liquefaction analysis overall plots

CRR plot FS Plot LPI Vertical settlements Lateral displacements
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CRR & CSR Factor of safety Liquefaction potential Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A | Almost certain it will liquefy B \very high risk
) ) - ) ry hig
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No . i . o
! ( o Very likely to liquefy High risk
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes .. k ! i
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only Liquefaction and no lig. are equally likely I ow risk
Peak ground acceleration: (.12 Use fill: No Limit depth applied: No O Unlike to liquefy
Depth to water table (insitu): 5,70 m Fill height: N/A Limit depth: N/A =] Almast certain it will nat lianefv
CLiq v.2.2.1.14 - CPT Liquefaction Assessment Software - Report created on: 02/03/2020, 16:34:46 5

Project file: D:\LAVORI\360 19_San Secondo III Livello\PROVE PER LIQUEFAZIONE\San Secondo - strada comunale\Verifica San Seconod cimitero-0.12.clqg



This software is licensed to: Fabio Francesco Picinotti

CPT name: CPTU

Liquefaction analysis summary plots

0.8 1 L 1 ! 1 1 1 1 1 1 1 1 L !
] Liquefaction - 120 Analysis PGA: 0.12
0.7 [ 110 E
] - 10.0
: 05 [ E -
c 71 ~ 9.0
8 T - T
i) o B _ .~ -
[V
@ v ] L 2 80 :
“ n A am,
: 3 057 [ [ & Wi ol L
2 . [ o v | e e
© fo) i c 7.0 1] % : Y
B 5 o 5 ! i -
c X 04 e 28 . i ¥ '
(9] i 6.0 =
Q. ] / -2 i §
Y
= L ] . 9 ' -
S 5] . = $
[S) 1 = 50 =3
3 2 03 L 5 %
S] s} L
kS > 1 _ wn
o o ) / [ 8 40 3
‘6 B / _ ﬁ — -
2 0.2 / L £ 30
] / - 20
o /‘ I b 4 B
1 (J [ [} [ J B P A"
1 S osee' 5 | . 1.0 /=
- - - 'J I
- No Liquefaction |- -
0 T T 0.0 . . . . . . . . .
0.1 1 10 0 20 40 60 80 100 120 140 160 180 200 1 2 3 5 6 7 8 9 10
Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 5.70 m Fill height: N/A Limit depth: N/A
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Project title : Microzonazione sismica III Livello
Location : San Secondo - Viale Partigiani d'Italia

Overall Liquefaction Potential Index report

LPI color scheme
[l Very high risk
[] High risk

[] Lowrisk

Basic statistics
Total CPT number: 1
100% low risk

0% high risk

0% very high risk

LPI value

0.00 .

.

CPTu Name

CLiq v.2.2.1.14 - CPT Liquefaction Assessment Software
Project file: D:\LAVORI\360 19_San Secondo III Livello\PROVE PER LIQUEFAZIONE\San Secondo - strada comunale\Verifica San Seconod cimitero-0.12.clq
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Project title : Microzonazione sismica III Livello Location : San Secondo - ITIS
CPT file : CPTU ITIS

Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 5.60 m Use fill: No Clay like behavior
Fines correction method:  NCEER (1998) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: ~ N/A Limit depth applied: No
Earthquake magnitude M,,:  5.85 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: .12 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M,=7'/2, sigma’'=1 atm base curve Summary of liquefaction potential
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0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPT name: CPTU ITIS

Cone resistance

Friction Ratio

CPT basic interpretation plots

Pore pressure
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: Limit depth applied: No
Depth to water table (insitu): 5.60 m Fill height: Limit depth: N/A

SBT Plot
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SBT legend

Depth (m)

Soil Behaviour Type
{ ay & silli*y clay
Sl ary s

ay
Y
J

@]

gogo
[OX7)

==F
feXe)
‘m‘

%o g;fo
=3

o
3t
e

.%' 2\

ay,

Qo
@,

=
Q
2

[N efeNoX"ale)
<

@]
<

Clay & silty clay

Clay & sirlgy clay

syt
' sord & sy st

I | S?m ?islliwlsblnﬂ

01234567 89101112131415161718
SBT (Robertson et al. 1986)

[l 1 Sensitive fine grained [l 4. Clayey silt to silty
. 5. Silty sand to sandy silt

[C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained

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

[[] 7- Gravely sand to sand
. 8. Very stiff sand to
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CPT name: CPTU ITIS
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude M, :
Peak ground acceleration:
Depth to water table (insitu): 5.60 m

NCEER (1998)
NCEER (1998)
Based on Ic value
5.85
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CPT basic interpretation plots (normalized)
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Average results interval:
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Unit weight calculation:
Use fill:

Fill height:
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CPT name: CPTU ITIS

Total cone resistance

Liquefaction analysis overall plots (intermediate results)
SBTn Index

Norm. cone resistance

Grain char. factor
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 5.60 m Fill height: N/A Limit depth: N/A
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Liquefaction analysis overall plots

CRR plot FS Plot LPI Vertical settiements Lateral displacements
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CRR & CSR Factor of safety Liquefaction potential Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A | Almost certain it will liquefy ] Very high risk
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No . i . o
! ( o Very likely to liquefy High risk
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes . X ' .
Earthquake magnitude Mw: 5.85 Unit weight calculation: Based on SBT Clay like behavior applied: Sands only Liquefaction and no liq. are equally likely | ow risk
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No . Unlike to liquefy
Depth to water table (insitu): 5.60 m Fill height: N/A Limit depth: N/A . Almact cortain it will not lioefy
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CPT name: CPTU ITIS

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 5.60 m Fill height: N/A Limit depth: N/A
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Project title : Microzonazione sismica III Livello
Location : San Secondo - ITIS

Overall Liquefaction Potential Index report

LPI color scheme
[l Very high risk
[] High risk

[] Lowrisk

Basic statistics
Total CPT number: 1
100% low risk

0% high risk

0% very high risk

LPI value
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LIQUEFACTION ANALYSIS REPORT

Project title : Microzonazione sismica III Livello
CPT file : CPTU- Isoletta
Input parameters and analysis data

Location : San Secondo Isoletta

Analysis method: NCEER (1998) G.W.T. (in-situ): 7.80 m Use fill: No Clay like behavior
Fines correction method:  NCEER (1998) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 5,85 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: .12 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M,=7'/2, sigma’'=1 atm base curve Summary of liquefaction potential
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CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A SBT legend
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No g
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained [l 4. Clayey silt to silty [O] 7. Gravely sand to sand
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only i i i i i
Peak ground acceleration:  0.12 Use fill: No Limit depth applied: No [l 2 Organic r.natenal [ - Sitty sand to Sahdy st @ 8. very St!ff sand to.
Depth to water table (insitu): 7.80 m Fill height: N/A Limit depth: N/A [l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio SBTn Plot Norm. Soil Behaviour Type
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Qtn Fr (%) Bq Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A SBTn legend
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No g
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained [l 4. Clayey silt to silty [O] 7. Gravely sand to sand
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only i i i i i
Peak ground acceleration: (.12 Use fill: No Limit depth applied: No [l 2 Organic r.natenal [ 5 Sity sand to saT\dy sit. [0 8. very St!ff sand to
Depth to water table (insitu): 7.80 m Fill height: N/A Limit depth: N/A [l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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Liquefaction analysis overall plots (intermediate results)

Total cone resistance SBTn Index Norm. cone resistance Grain char. factor Corrected norm. cone resistanc
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qt (MPa) Ic (Robertson 1990) Qtn Kc Qtn,cs
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 7.80 m Fill height: N/A Limit depth: N/A
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CPT name: CPTU- Isoletta
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Liquefaction analysis summary plots
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 7.80 m Fill height: N/A Limit depth: N/A
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Overall Liquefaction Potential Index report
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LIQUEFACTION ANALYSIS REPORT

Project title : Microzonazione sismica III Livello

CPT file : CPTU Rotonda Sigma

Input parameters and analysis data

Location : San Secondo - Rotonda Sigma

Analysis method: NCEER (1998) G.W.T. (in-situ): 1.20m Use fill: No Clay like behavior
Fines correction method:  NCEER (1998) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 5,85 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: .12 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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CPT name: CPTU Rotonda Sigma

CPT basic interpretation plots
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 1.20 m Fill height: N/A Limit depth: N/A
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SBT (Robertson et al. 1986)
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CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio SBTn Plot Norm. Soil Behaviour Type
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Qtn Fr (%) Bq Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: ) N/A SBTn legend
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained [l 4. Clayey silt to silty [O] 7. Gravely sand to sand
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only i i i i i
Peak ground acceleration- 012 Use fil: No Limit depth applied: o [ 2 Organic r.natenal [ 5. silty sand to saT\dy sit [ 8. Very st!ff sand to.
Depth to water table (insitu): 1.20 m Fill height: N/A Limit depth: N/A [l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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Liquefaction analysis overall plots (intermediate results)

Total cone resistance SBTn Index Norm. cone resistance Grain char. factor Corrected norm. cone resistanc
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 1.20 m Fill height: N/A Limit depth: N/A
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Liquefaction analysis overall plots

CRR plot FS Plot LPI Vertical settiements Lateral displacements
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CRR & CSR Factor of safety Liquefaction potential Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A | Almost certain it will liquefy ] Very high risk
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No . i . o
X N L Very likely to liquefy High risk
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes .. ’ _ i
Earthquake magnitude Mw: 5.85 Unit weight calculation: Based on SBT Clay like behavior applied: Sands only Liquefaction and no liq. are equally likely | ow risk
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No . Unlike to liquefy
Depth to water table (insitu): 1.20 m Fill height: N/A Limit depth: N/A . Almact cortain it will not lioefy
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CPT name: CPTU Rotonda Sigma

Liquefaction analysis summary plots
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] No Liquefaction |-
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Normalized friction ratio (%) Qtn,cs
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 1.20 m Fill height: N/A Limit depth: N/A
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Project title : Microzonazione sismica III Livello
Location : San Secondo - Rotonda Sigma

Overall Liquefaction Potential Index report

LPI color scheme
[l Very high risk
[] High risk

[] Lowrisk

Basic statistics
Total CPT number: 1
100% low risk

0% high risk

0% very high risk

LPI value
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LIQUEFACTION ANALYSIS REPORT

Project title : Microzonazione sismica III Livello Location : San Secondo - Zoccolanti
CPT file : CPTU
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 7.80 m Use fill: No Clay like behavior
Fines correction method:  NCEER (1998) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: ~ N/A Limit depth applied: No
Earthquake magnitude M,: 5,85 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: .12 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M,=7'/2, sigma’'=1 atm base curve Summary of liquefaction potential
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Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

0.1 r Normalized friction ratio (%)
E ! - Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
T H .mw L Zone A: Cyclic liquefaction and strength loss likely depending on loading and ground
4 1 |
o +-———+———+—— ' ' ' geometry

—
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Qtn,cs

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPT name: CPTU

Cone resistance

Friction Ratio

CPT basic interpretation plots

Pore pressure
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fin_es correction method: NCEER (1998) Average results interval: 3 Transiti_on detect. applied:  No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 7.80 m Fill height: N/A Limit depth: N/A
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SBT Plot
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SBT (Robertson et al. 1986)

[l 1 Sensitive fine grained [l 4. Clayey silt to silty
. 5. Silty sand to sandy silt

[C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained

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

[[] 7- Gravely sand to sand
. 8. Very stiff sand to
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CPT name: CPTU

Norm. cone resistance

Depth (m)
S
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Qtn
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Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M,:  5.85

Peak ground acceleration: 0.12

Depth to water table (insitu): 7.80 m

Depth (m)

CPT basic interpretation plots (normalized)

Norm. friction ratio
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Depth to water table (erthg.): 1.00 m
Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation: Based on SBT
Use fill: No

Fill height: N/A

Nom. pore pressure ratio
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Fill weight: N/A
Transition detect. applied: No

K, applied: Yes

Clay like behavior applied:  Sands only
Limit depth applied: No

Limit depth: N/A

Depth (m)
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Ic (Robertson 1990) SBTn (Robertson 1990)

SBTn legend

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

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

Total cone resistance

Liquefaction analysis overall plots (intermediate results)
SBTn Index

Norm. cone resistance

Grain char. factor

Corrected norm. cone resistanc
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qt (MPa) Ic (Robertson 1990) Qtn Kc Qtn,cs
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 7.80 m Fill height: N/A Limit depth: N/A
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CPT name: CPTU
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Input parameters and analysis data
NCEER (1998)

Analysis method:

Fines correction method:

Points to test:

Earthquake magnitude M, :
Peak ground acceleration:

NCEER (1998)

Based on Ic value

5.85
0.12

Depth to water table (insitu): 7.80 m

Liquefaction
FS Plot

Depth (m)
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Factor of safety

Depth to water table (erthg.): 1.00 m
Average results interval: 3
Ic cut-off value: 2.60
Unit weight calculation: Based on SBT
Use fill: No
Fill height: N/A
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CPT name: CPTU

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 7.80 m Fill height: N/A Limit depth: N/A
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Project title : Microzonazione sismica III Livello
Location : San Secondo - Zoccolanti

Overall Liquefaction Potential Index report

LPI color scheme
[l Very high risk
[] High risk

[] Lowrisk

Basic statistics
Total CPT number: 1
100% low risk

0% high risk

0% very high risk

LPI value

CPTu Name
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LIQUEFACTION ANALYSIS REPORT

Project title : Microzonazione sismica III Livello Location : San Secondo - La Fornace
CPT file : CPTU La Fornace
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 4,70 m Use fill: No Clay like behavior
Fines correction method:  NCEER (1998) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: ~ N/A Limit depth applied: No
Earthquake magnitude M,: 5,85 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: .12 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M,=7'/2, sigma’'=1 atm base curve Summary of liquefaction potential
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Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

0.1 r Normalized friction ratio (%)
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Qtn,cs

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPT name: CPTU La Fornace

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 4.70 m Fill height: N/A Limit depth: N/A

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

[l 1 Sensitive fine grained [l 4. Clayey silt to silty [[] 7- Gravely sand to sand
. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to
[l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio SBTn Plot Norm. Soil Behaviour Type
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Qtn Bq Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A SBTn legend
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No g
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained [l 4. Clayey silt to silty [O] 7. Gravely sand to sand
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only 2 i ial 5. Sil d t dy silt ;
Peak ground acceleration:  0.12 Use fill: No Limit depth applied: No [l 2 organic r.natena [ 5. sity sand to sah ysit [ 8. very St!ff sand to.
Depth to water table (insitu): 4.70 m Fill height: N/A Limit depth: N/A [l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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CPT name: CPTU La Fornace

Liquefaction analysis overall plots (intermediate results)

Total cone resistance SBTn Index Norm. cone resistance Grain char. factor Corrected norm. cone resistanc
0= 0= 0= ; 0 ———
0.5 —— 0.5 0.5 L 0.5 $——~
14 1 X’ 1 = - 1 -,
1.5 1.5 Iy 1.5 : 1.5
2 2 2 L= 2
2.5 L 2.5 2.5 = 2.5 L
3 394 3 a— | 3 g
35 } 3.5 35 ; 3.5 g
4 I 4 j 4 - 4 f
{
4.5 4.5 4.5 45
5 5 5 = 5
5.2 5.2 5.2 L 5.2
6.5 } 6.5 6.5 6.5 %
714 7 7 ?s 7
7.5 7.5 7.5 7.5 P
8 \/ 8 ‘] 8 = gl 8 -""f
8.5 8.5 8.5 8.5
E o5 E E o5 E o5 E o5 :
% 10 -é % 10 'é 10 . 'é 10
o 10.5 ) o 10.5 o 10.5 = o 105
0 1 o 0 1n 0 1 g !
11.5 11.5 11.5 - 11.5 <
12 12 12 X 12
12.5 12.5 12.5 4 12.5 3
13 13 13 pin S 13
13.5 13.5 13.5 13,5~
14 14 14 14—--------
14.5 14.5 14.5 14.5 Vi
15 15 15 : 15
15.5 T 15.5 L 15.5 15.5 “,’3-:-
16| E— 16 16 16 .é
16.5 = 16.5 } 16.5 16.5 g
17 17 < 17 17 <
17.5 £ 17.5 17.5 17.5
18 _}' 18 _é? 18 18
18.5 18.5 18.5 18.5 =
19 19 5 19 - 19+ Z
19.5 (} 19.5 19.5 g ) 19.5 :
204 20— : , : 0 e | 20 ; [
5 10 15 1 2 3 0 50 100 150 20C 012 3456 7 8910 0 50 100 150 20C
qt (MPa) Ic (Robertson 1990) Qtn Kc Qtn,cs
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 4.70 m Fill height: N/A Limit depth: N/A
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Liquefaction analysis overall plots
CRR plot FS Plot LPI
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CRR & CSR Factor of safety Liquefaction potential
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 4.70 m Fill height: N/A Limit depth: N/A
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CPT name: CPTU La Fornace

Liquefaction analysis summary plots
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 4.70 m Fill height: N/A Limit depth: N/A

Thickness of liquefiable sand layer, H2 (m)
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Project title :
Location : San Secondo - La Fornace

Overall Liquefaction Potential Index report

LPI color scheme
[l Very high risk
[] High risk
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Basic statistics
Total CPT number: 1
100% low risk
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LPI value
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LIQUEFACTION ANALYSIS REPORT

Project title : Microzonazione sismica III Livello Location : San Secondo - Ponte sul Taro
CPT file : CPTU Ponte sul Taro
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  NCEER (1998) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: ~ N/A Limit depth applied: No
Earthquake magnitude M,: 5,85 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: .12 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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CPT name: CPTU Ponte sul Taro

Cone resistance
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CPT basic interpretation plots

Friction Ratio
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 1.00 m
Fines correction method: NCEER (1998) Average results interval: 3
Points to test: Based on Icvalue  Ic cut-off value: 2.60
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT
Peak ground acceleration: 0.12 Use fill: No
Depth to water table (insitu): 1.00 m Fill height: N/A

Pore pressure
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Ic(SBT) SBT (Robertson et al. 1986)

SBT legend

[l 1 Sensitive fine grained [l 4. Clayey silt to silty [[] 7- Gravely sand to sand
. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to
[l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 1.00 m Fill height: N/A Limit depth: N/A
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Ic (Robertson 1990) SBTn (Robertson 1990)
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SBTn legend

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

[l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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Liquefaction analysis overall plots (intermediate results)

Total cone resistance SBTn Index Norm. cone resistance Grain char. factor Corrected norm. cone resistanc
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 1.00 m Fill height: N/A Limit depth: N/A
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CPT name: CPTU Ponte sul Taro
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Liquefaction
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Depth to water table (erthg.): 1.00 m
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Use fill: No
Fill height: N/A
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This software is licensed to: Fabio Francesco Picinotti

CPT name: CPTU Ponte sul Taro

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 1.00 m Fill height: N/A Limit depth: N/A
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Project title : Microzonazione sismica III Livello
Location : San Secondo - Ponte sul Taro

Overall Liquefaction Potential Index report

LPI color scheme
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LIQUEFACTION ANALYSIS REPORT

Project title : Microzonazione sismica III Livello Location : Caslell'Aicardi
CPT file : CPTU 2-Caslell'Aicardi
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 4.80 m Use fill: No Clay like behavior
Fines correction method:  NCEER (1998) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: ~ N/A Limit depth applied: No
Earthquake magnitude M,: 5,85 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: .12 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
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This software is licensed to: Fabio Francesco Picinotti CPT name: CPTU 2-Caslell'Aicardi

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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qt (MPa) Rf (%) u (kPa) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A SBT legend
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No g
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained [l 4. Clayey silt to silty [O] 7. Gravely sand to sand
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only 2 i ial 5. Sil d t dy silt ;
Peak ground acceleration:  0.12 Use fill: No Limit depth applied: No [ 2 Organic r.natena [ - Sitty sand to sah ysitt [0 8. very St!ff sand to.
Depth to water table (insitu): 4.80 m Fill height: N/A Limit depth: N/A [l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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CPT name: CPTU 2-Caslell'Aicardi
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Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M,:  5.85

Peak ground acceleration: 0.12

Depth to water table (insitu): 4.80 m

Norm. friction ratio

CPT basic interpretation plots (normalized)
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Liquefaction analysis overall plots (intermediate results)
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 4.80 m Fill height: N/A Limit depth: N/A
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CPT name: CPTU 2-Caslell'Aicardi
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Input parameters and analysis data
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CPT name: CPTU 2-Caslell'Aicardi

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 4.80 m Fill height: N/A Limit depth: N/A
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Overall Liquefaction Potential Index report
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LIQUEFACTION ANALYSIS REPORT

Project title : Microzonazione sismica III Livello Location : Pizzo - La Valle

CPT file : CPTU Pizzo La Valle
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 9.00 m Use fill: No Clay like behavior
Fines correction method:  NCEER (1998) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: ~ N/A Limit depth applied: No
Earthquake magnitude M,: 5,85 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: .12 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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M,=7'/2, sigma’'=1 atm base curve Summary of liquefaction potential
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CPT name: CPTU Pizzo La Valle

CPT basic interpretation plots
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 9.00 m Fill height: N/A Limit depth: N/A
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SBT (Robertson et al. 1986)

[l 1 Sensitive fine grained [l 4. Clayey silt to silty
. 5. Silty sand to sandy silt

[C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained

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

[[] 7- Gravely sand to sand
. 8. Very stiff sand to
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CPT name: CPTU Pizzo La Valle

Norm. cone resistance

3

1 &

'
354
}

[

I

10.5

11

Depth (m)

11.5
12

N

12.5
13

\,

13.5

14
14.5

15
15.5

16

16.5
17

17.5

S
.
e—d

18

18.5

19
19.5

i
<

20

50 100
Qtn

150 20C

Input parameters and analysis data

Analysis method:

Fines correction method:

Points to test:

Earthquake magnitude M, :
Peak ground acceleration:
Depth to water table (insitu): 9.00 m

NCEER (1998)
NCEER (1998)
Based on Ic value
5.85

0.12

Depth (m)

CPT basic interpretation plots (normalized)

Norm. friction ratio
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Depth to water table (erthg.): 1.00 m
Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation: Based on SBT
Use fill: No

Fill height: N/A

10
10.5
11
11.5
12
12.5
13
13.5
14
14.5
15
15.5
16
16.5
17
17.5
18
18.5
19
19.5
20

-0.2

Nom. pore pressure ratio

v

0 02 04 06 08 1
Bq

Fill weight: N/A
Transition detect. applied: No

K, applied: Yes

Clay like behavior applied:  Sands only
Limit depth applied: No

Limit depth: N/A
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SBTn Plot Norm. Soil Behaviour Type
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Ic (Robertson 1990) SBTn (Robertson 1990)
SBTn legend
[l 1 Sensitive fine grained [l 4. Clayey silt to silty [[] 7- Gravely sand to sand
. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to
[l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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CPT name: CPTU Pizzo La Valle

Total cone resistance

Liquefaction analysis overall plots (intermediate results)

SBTn Index

Norm. cone resistance

Grain char. factor

Corrected norm. cone resistanc

)
1 14-¢ 1 et 1 ,;b
1.5 1.5 1.5 1.5
2 2 ) 2 2 é}
2.5 2.5 2.5 2.5
344 .2 3 — - 3 -
3.5 3.5 5 3.5 3.5 }
4 4§ 4 ; : =
4.5 4579 45 %, 4.5 =
5 5 5 1 5 >
5.5 5.5 5.5 -g 5.5
6 6 ‘~} 6 — 6 {
6.5 6.5 6.5 6.5
7 e = 7 < = 7 k-
il Y 4
7.5 (S 7.5 : 7.5 7.5 \
8 8 8 %‘ 8
8.5 . 8.5 8.5 2 8.5 =
9 : 9 N 9 9 —a
£ 95 g':fj’ a £ 95 T 95 T 95 1
E’ 10 - ;’ Z 10 ;’ 10 ;’ 10 -
105 : = 105 105 S B 105
g 1 2 g 1 — g 1u g 1u —
11.5 11.5 11.5 11.5
o P P
12 \ 12 \ 12 12 \
12.5 1 12.5 1 12.5 12.5 1
13 8 13 13 13
13.5 - 13.5 13.5 13.5
14 14 14 14
14.5 14.5 14.5 14.5
15 e 15 %\ 15 15 %
155 155 T~ 15,5 155 i
16 : 16 = 16 16 =]
16.5 S 16.5 16.5 16.5
17 2 17 < 17 17 <
17.5 . 175 *t’ A B e 17.5 E;
18 5: 18 %? 18 18 %?
18.5 18.5 18.5 18.5
19 - 19 19 19 5
19.5 19.5 19.5 19.5
20 - 2 20-feepenecten : : 20 e 20-peeecpenect :
5 10 15 20 1 2 3 0 50 100 150  20C 01234567 8910 50 100 150  20C
qt (MPa) Ic (Robertson 1990) Qtn Kc Qtn,cs
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 9.00 m Fill height: N/A Limit depth: N/A
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Liquefaction analysis overall plots

CRR plot FS Plot LPI Vertical settiements Lateral displacements
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Factor of safety Liquefaction potential Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A | Almost certain it will liquefy ] Very high risk
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No . Very likely to liquefy o
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes .. ry kely toliquety i High risk
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only Liquefaction and no lig. are equally likely I ow risk
Peak ground acceleration: .12 Use fill: No Limit depth applied: No O Unlike to liquefy
Depth to water table (insitu): 9.00 m Fill height: N/A Limit depth: N/A . Almact cortain it will not lioefy
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Liquefaction analysis summary plots
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 9.00 m Fill height: N/A Limit depth: N/A
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Project title : Microzonazione sismica III Livello
Location : Pizzo - La Valle

Overall Liquefaction Potential Index report

LPI color scheme
[l Very high risk
[] High risk
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Basic statistics
Total CPT number: 1
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LIQUEFACTION ANALYSIS REPORT

Project title : Pizzo - Portone Location :
CPT file : Fogliol
Input parameters and analysis data
Analysis method: NCEER (1998) G.W.T. (in-situ): 7.85m Use fill: No Clay like behavior
Fines correction method:  NCEER (1998) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  5.85 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: .12 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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] :m P X L Zone A: Cyclic liquefaction and strength loss likely depending on loading and ground
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Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPT name: Fogliol

CPT basic interpretation plots

Cone resistance Pore pressure
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 7.85 m Fill height: N/A Limit depth: N/A

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

Ic(SBT)

SBT legend

[l 1 Sensitive fine grained [l 4. Clayey silt to silty [[] 7- Gravely sand to sand
. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to
[l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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CPT basic interpretation plots (normalized)

Norm. cone resistance Norm. friction ratio Nom. pore pressure ratio SBTn Plot
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Qtn Fr (%) Bq Ic (Robertson 1990) SBTn (Robertson 1990)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A SBTn legend
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No g
Poin;s to IEESt: ’ Based on Icvalue  Ic cut-off value: 2.60 EIU aFiF:ieg : A e Yes [l 1 Sensitive fine grained [l 4. Clayey silt to silty [O] 7. Gravely sand to sand
Earthquake magnitude M, : . nit weight calculation: Based on SBT ay like behavior applied:  Sands onl i ; i i :
Peakground ac%:elerationm:l (5)?3 gse fill: g careate NZ a0 Lim¥t depth applied:pp Nao s only . 2- Organic material . . Sity sand to sandy silt . 8. Very stiff sand to
Depth to water table (insitu): 7.85 m Fill height: N/A Limit depth: N/A [l 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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Liquefaction analysis overall plots (intermediate results)

Total cone resistance SBTn Index Norm. cone resistance Grain char. factor Corrected norm. cone resistanc
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 7.85 m Fill height: N/A Limit depth: N/A
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CPT name: Fogliol
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Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)

Points to test:

Based on Ic value

Earthquake magnitude M,:  5.85
Peak ground acceleration: 0.12
Depth to water table (insitu): 7.85 m

Liquefaction
FS Plot
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Factor of safety

Depth to water table (erthg.): 1.00 m

Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation: Based on SBT
Use fill: No

Fill height: N/A
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This software is licensed to: Fabio Francesco Picinotti CPT name: Fogliol
Liquefaction analysis summary plots
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 7.85 m Fill height: N/A Limit depth: N/A
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This software is licensed to: Fabio Francesco Picinotti

CPT name: Fogliol

Check for strength loss plots (Robertson (2010))
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.00 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,:  5.85 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.12 Use fill: No Limit depth applied: No
Depth to water table (insitu): 7.85 m Fill height: N/A Limit depth: N/A
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Project title : Pizzo - Portone
Location :

Overall Liquefaction Potential Index report

LPI color scheme
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Basic statistics
Total CPT number: 1
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