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Project: Verifiche liquefazione
Location: Regione Veneto

Dott. Geol. Alessandro Ferrari
Viale Partigiani d'Italia, 18
43123 Parma
www.ferrarigeologia.it
CPT: VR-CPTU1

Total depth: 2.12 m
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Peak ground acceleration:
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Rf (%) u(ea) BT (Robertson et dl. 1986)
NCEER (1998) G.W.T. (in-situ): Use fill: No Clay like behavior
NCEER (1998) G.W.T. (earthq.): 11.00 m Fill height: N/A applied: Sands only
Based on Ic value  Average results interval: 3 Fill weight: . N/A Limit depth applied: Yes
5.90 Ic cut-off value: 2.60 Trans. detect. applied:  Yes Limit depth: 20.00 m
0.23 Unit weight calculation: ~ Based on SBT K; applied: Yes MSF method: Method based
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Project: Verifiche liquefazione
Location: Regione Veneto

Dott. Geol. Alessandro Ferrari
Viale Partigiani d'Italia, 18

43123 Parma
www.ferrarigeologia.it

CPT: VR-CPTU1
Total depth: 2.12 m
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Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
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G.W.T. (in-situ): 3.40m
G.W.T. (earthq.): 11.00 m

Points to test: Based on Ic value  Average results interval: 3

Earthquake magnitude M,;: 590
Peak ground acceleration: (.23

Ic cut-off value: 2.60
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Use fill:
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Settlerrert (am)

Clay like behavior

applied: Sands only
Limit depth applied: Yes

Limit depth: 20.00 m

MSF method: Method based
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Dott. Geol. Alessandro Ferrari
Viale Partigiani d'Italia, 18

43123 Parma
www.ferrarigeologia.it

Project: Verifiche liquefazione
Location: Regione Veneto

CPT: VR-CPTU2
Total depth: 0.92 m

0.041 0.04 0.04
0.06 0.06 0.06
0.081 0.08 0.08
0.1 0.1 0.1
0.124 0.12 0.12+
0.4 0141 0.4+
0.16 0.16 0.167
0.18 0.18 0.18
0.2 0.2 0.29
0.2+ 0.2+ 0.2+
0.24 0.24 0.24
0.26 0.26 0.26
0.28 0.28 0.284
0.3 0.3 0.31
0.3 0.3 0.32-
0.34 0.34+ 0.34
0.361 0.361 0.36
0.331 0.331 0.38
0.4 0.4 0.4
0.42- 0.42- 0.42-
~ 044 ~ 044 —~ 044
S S S
;’ 0.467 ;’ 0.46- ;’ 0.46
S 0481 B 0481 B 0481
e 0.5 0.5 0.5
0.5 0.5 0.5
0.5+ 0.5+ 0.5
0.5 0.5 0.56
0.531 0.531 0.58
0.6 0.6 0.6
0.624 0.62- 0.62-
0.64 0.64 0.64
0.667 0.667 0.66-
0.63 0.63 0.68
0.7 0.7 0.7
0.724 0.724 0.724
0.74 0.74 0.74
0.76 0.76 0.76
0.781 0.78 0.78
0.8 0.81 0.8
0.8 0.8 0.8
0.84 0.84 0.84
0.861 0.861 0.86-
0.83 0.83 0.83
0.9 0.9 0.9
02— T T T T T T 0T T T T T T T T 0. T T
510 15 20 25 30 35 40 0 2 4 6 8 10 5 100 150 200 290 300
a (MPa) RF (%) u(ea)
Analysis method: NCEER (1998) G.W.T. (in-situ): 3.40m Use fill: No
Fines correction method: NCEER (1998) G.W.T. (earthq.): 1.80 m Fill height: N/A
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A
Earthquake magnitude M,;:  6.00 Ic cut-off value: 2.60 Trans. detect. applied:  yes
Peak ground acceleration: 0,25 Unit weight calculation: ~ Based on SBT K; applied: Yes
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BT (Robertson et d. 1986)
Clay like behavior
applied: Sands only
Limit depth applied: Yes
Limit depth: 20.00 m
MSF method: Method based

CPeT-IT v.1.7.6.49 - CPTU data presentation & interpretation software - Report created on: 09/02/2016, 15:57:00
Project file: D:\Documenti Attivi\ATBR.05.1441 - 3~ CORSIA\accessori\ALESSANDRO\LIQUEFAZIONE\CPTU_VEN tutti.clq



Project: Verifiche liquefazione
Location: Regione Veneto

Dott. Geol. Alessandro Ferrari
Viale Partigiani d'Italia, 18

43123 Parma
www.ferrarigeologia.it

CPT: VR-CPTU2
Total depth: 0.92 m

RRplot

0.0+
0.067
0.081

0124
0.14

0.74
0.767
0.781

0.8
082
0.84
0.867
0.83

0.9

0.92

O}Z 0{4 0.6
RR&CR

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

G.W.T. (in-situ): 3.40m
G.W.T. (earthq.): 1.80 m

Points to test: Based on Ic value  Average results interval: 3

Earthquake magnitude M,;:  6.00
Peak ground acceleration: .25

Ic cut-off value: 2.60
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Unit weight calculation:  Based on SBT
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Dott. Geol. Alessandro Ferrari
Viale Partigiani d'Italia, 18

43123 Parma
www.ferrarigeologia.it

Project: Verifiche liquefazione

Location: Regione Veneto

CPT: VR-CPTU3
Total depth: 3.50 m

Coneresistance
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321
325
3231
335
324
3245
325+
3255
326
3265
32
375
328
3285
3201
32951
33
33051
331
3315
33
3325
33
335
33+
33451
~ 335
E 3355
S 3%
2 3365
337
3375
338
3385
3301
3395
341
3405
3411
3415
34
345
343
3435
34+
3445
345+
3455
346+
3465
347
3475
3481
3485

Srl8siyserd

0
BT (Robartson et al. 1985)

LI L I L

T T TT
2468101141618

Clay like behavior

applied:

Limit depth applied:
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Project: Verifiche liquefazione
Location: Regione Veneto

Dott. Geol. Alessandro Ferrari
Viale Partigiani d'Italia, 18

43123 Parma
www.ferrarigeologia.it

CPT: VR-CPTU3
Total depth: 3.50 m

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

G.W.T. (in-situ): 2.00 m
G.W.T. (earthq.): 1.80 m

Points to test: Based on Ic value  Average results interval: 3

Earthquake magnitude M,;:  6.00
Peak ground acceleration: .25

Ic cut-off value: 2.60
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Depth (m)
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Project: Verifiche liquefazione
Location: Regione Veneto

CPT: VR-CPTU4

Total depth: 16.00 m
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Analysis method: NCEER (1998) G.W.T. (in-situ): 2.00 m Use fill No
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.20m Fill height: N/A
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A
Earthquake magnitude M,;:  6.00 Ic cut-off value: 2.60 Trans. detect. applied:  yes
Peak ground acceleration: 0,25 Unit weight calculation: ~ Based on SBT K; applied: Yes

Depth (m)

Soi Behaviour Type
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BT (Robertsn et d, 1956)

Clay like behavior

applied: Sands only
Limit depth applied: Yes

Limit depth: 20.00 m

MSF method: Method based
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Depth (m)

Dott. Geol. Alessandro Ferrari
Viale Partigiani d'Italia, 18

43123 Parma
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Project: Verifiche liquefazione CPT: VR-CPTU4
Location: Regione Veneto Total depth: 16.00 m
CRR plot LP1 Vertical setements
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Analysis method: NCEER (1998) G.W.T. (in-situ): 2.00m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 0.20 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: Yes
Earthquake magnitude M,: 6,00 Ic cut-off value: 2.60 Trans. detect. applied:  Yes Limit depth: 20.00 m
Peak ground acceleration: 0,25 Unit weight calculation: ~ Based on SBT K; applied: Yes MSF method: Method based
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Dott. Geol. Alessandro Ferrari
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LIQUEFACTION ANALYSIS REPORT

Project title : Verifiche liquefazione - Regione Veneto

Project subtitle : VR-SC27

Input parameters and analysis data

In-situ data type: Standard Penetration Test Depth to water table: 5.20 m
Analysis type: Deterministic Earthquake magnitude My: 5.90
Analysis method: NCEER 1998 Peak ground accelaration: 0.23¢
Fines correction method: Idriss & Seed User defined F.S.: 1.20
SPT data graph Shear stress ratio Factor of safety Settiernerts (ary)
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2 Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Point 1D Depth Sigma u Sigma' ra CSR  MSF CSReqm=7.5s Kigma CSR”
(m) (kPa) (kPa) (kPa)

1 1.50 28.50 0.00 28.50 0.99 0.15 1.85 0.08 1.00 0.08
2 3.00 57.00 0.00 57.00 0.98 0.15 1.85 0.08 1.00 0.08
3 4.50 85.50 13.73 71.77 0.97 0.17 1.85 0.09 1.00 0.09
4 6.00 114.00 28.45 85.55 0.95 0.19 1.85 0.10 0.99 0.10
5 7.50 142.50 43.16 99.34 0.94 0.20 1.85 0.11 0.96 0.11
6 9.00 171.00 57.88 113.12 0.93 0.21 1.85 0.11 0.94 0.12
7 10.50 199.50 72.59 126.91 0.89 0.21 1.85 0.11 0.93 0.12
8 12.00 228.00 87.31 140.69 0.85 0.21 185 0.11 091 0.12
9 13.50 256.50 102.02 154.48 0.81 0.20 1.85 0.11 0.89 0.12
10 15.00 285.00 116.74 168.26 0.77 0.20 1.85 0.11 0.88 0.12
11 18.00 342.00 146.17 195.83 0.69 0.18 1.85 0.10 0.86 0.11
Depth : Depth from free surface, at which SPT was performed (m)

Sigma : Total overburden pressure at test point, during earthquake (kPa)

u. Water pressure at test point, during earthquake (kPa)

Sigma' : Effective overburden pressure, during earthquake (kPa)

fq: Nonlinear shear mass factor

CSR: Cyclic Stress Ratio

MSF : Magnitude Scaling Factor

CSRgqm=75 CSR adjusted for M=7.5

Ksign'*a Effective overburden stress factor

CSR CSR fully adjusted
:: Cyclic Resistance Ratio calculation CRRy s ::

Point ID  Field SPT Cn Ce Cp Cr Cs Niso) DeltaN Niwsoxs CRR7s

1 17.00 1.70 0.90 1.00 0.80 1.00 20.81 0.76 21.57 0.24

2 10.00 1.32 0.90 1.00 0.85 1.00 10.13 0.60 10.73 0.12

3 10.00 1.08 0.90 1.00 0.95 1.00 9.25 3.27 1251 0.14

4 17.00 0.97 0.90 1.00 0.95 1.00 14.11 353 17.64 0.19

5 11.00 0.91 0.90 1.00 0.95 1.00 8.59 2.74 1133 0.12

6 19.00 0.86 0.90 1.00 1.00 1.00 14.79 3.02 1781 0.19

7 30.00 0.82 0.90 1.00 1.00 1.00 22.23 0.78 23.01 0.26

8 30.00 0.79 0.90 1.00 1.00 1.00 21.26 0.77 22.03 0.24

9 36.00 0.76 0.90 1.00 1.00 1.00 24.49 3.46 2795 0.35

10 31.00 0.73 0.90 1.00 1.00 1.00 20.30 7.17 2747 0.33

11 31.00 0.68 0.90 1.00 1.00 1.00 18.96 0.73 19.70 0.21

Cp: Overburden corretion factor

Coi Energy correction factor

Cp: Borehole diameter correction factor

G} Rod length correction factor

C: Liner correction factor

N0y * Corrected Ngpr

DeltaN : Addition to corrected Ngpy value due to the presence of fines

Nygsops * Corected Nyqp) value for fines

CRR;7 5 Cyclic resistance ratio for M=7.5

:: Settlements calculation for saturated sands ::

Point ID N0 N1 FSL e Settle.

(%) (cm)

1 21.57 17.97 2.46 0.00 0.00

2 10.73 8.94 1.24 0.39 0.00

3 12.51 10.43 1.22 0.39 0.00

4 17.64 14.70 1.53 0.08 0.00

5 11.33 9.44 0.91 3.51 0.00

6 17.81 14.84 1.34 0.18 0.00

7 23.01 19.18 1.73 0.03 0.00

8 22.03 18.36 1.64 0.05 0.00

9 27.95 23.29 2.36 0.00 0.00

10 27.47 22.90 2.31 0.00 0.00
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:: Settlements calculation for saturated sands ::

Point 1D N0 N1 FSL e Settle.
(%) (cm)
11 19.70 16.42 1.56 0.07 0.00

Total settlement : 0.00

Ny 60y Stress normalized and corrected SPT blow count
Ny: Japanese equivalent corrected value

FS.: Calculated factor of safety

€, Post-liquefaction volumentric strain (%)

Settle.: Calculated settlement (cm)

:: Liquefaction potential according to Iwasaki ::

Point ID F w; I
1 0.00 9.25 0.00
2 0.00 8.50 0.00
3 0.00 7.75 0.00
4 0.00 7.00 0.00
5 0.09 6.25 0.85
6 0.00 5.50 0.00
7 0.00 4.75 0.00
8 0.00 4.00 0.00
9 0.00 3.25 0.00
10 0.00 2.50 0.00
11 0.00 1.00 0.00

Overall potential 1, : 0.85

I, = 0.00 - No liquefaction

I, between 0.00 and 5 - Liquefaction not probable
I, between 5 and 15 - Liquefaction probable

I, > 15 - Liquefaction certain
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LIQUEFACTION ANALYSIS REPORT

Project title : Verifiche liquefazione - Regione Veneto

Project subtitle : VR-SC30

Input parameters and analysis data

Dott. Geol. Alessandro Ferrari

In-situ data type: Standard Penetration Test Depth to water table: 5.10 m
Analysis type: Deterministic Earthquake magnitude My: 5.90
Analysis method: NCEER 1998 Peak ground accelaration: 0.23¢
Fines correction method: Idriss & Seed User defined F.S.: 1.20
SPT data graph Shear stress ratio Factor of safety Settiernerts (ary)
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2 Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Point 1D Depth Sigma u Sigma' ra CSR  MSF CSReqm=7.5s Kigma CSR”
(m) (kPa) (kPa) (kPa)

1 1.50 28.50 0.00 28.50 0.99 0.15 1.85 0.08 1.00 0.08
2 3.00 57.00 0.00 57.00 0.98 0.15 1.85 0.08 1.00 0.08
3 4.50 85.50 13.73 71.77 0.97 0.17 1.85 0.09 1.00 0.09
4 6.00 114.00 28.45 85.55 0.95 0.19 1.85 0.10 0.99 0.10
5 7.50 142.50 43.16 99.34 0.94 0.20 1.85 0.11 0.97 0.11
6 9.00 171.00 57.88 113.12 0.93 0.21 1.85 0.11 0.94 0.12
7 10.50 199.50 72.59 126.91 0.89 0.21 1.85 0.11 0.93 0.12
8 12.00 228.00 87.31 140.69 0.85 0.21 185 0.11 091 0.12
9 13.50 256.50 102.02 154.48 0.81 0.20 1.85 0.11 0.90 0.12
10 15.00 285.00 116.74 168.26 0.77 0.20 1.85 0.11 0.88 0.12
11 18.00 342.00 146.17 195.83 0.69 0.18 1.85 0.10 0.86 0.11
Depth : Depth from free surface, at which SPT was performed (m)

Sigma : Total overburden pressure at test point, during earthquake (kPa)

u. Water pressure at test point, during earthquake (kPa)

Sigma' : Effective overburden pressure, during earthquake (kPa)

fq: Nonlinear shear mass factor

CSR: Cyclic Stress Ratio

MSF : Magnitude Scaling Factor

CSRgqm=75 CSR adjusted for M=7.5

Ksign'*a Effective overburden stress factor

CSR CSR fully adjusted
:: Cyclic Resistance Ratio calculation CRRy s ::

Point ID  Field SPT Cn Ce Cp Cr Cs Niso) DeltaN Niwsoxs CRR7s

1 29.00 1.70 090 1.00 0.80 1.00 35.50 11.97 47.47 2.00

2 34.00 1.32 090 1.00 0.85 1.00 34.45 11.89 46.34 2.00

3 56.00 1.08 0.90 1.00 0.95 1.00 51.78 15.18 66.96 2.00

4 62.00 0.98 0.90 1.00 0.95 1.00 51.69 15.16 66.85 2.00

5 44.00 0.92 0.90 1.00 0.95 1.00 34.49 3.67 38.16 2.00

6 48.00 0.87 0.90 1.00 1.00 1.00 37.50 3.79 4129 2.00

7 10.00 0.83 0.90 1.00 1.00 1.00 7.44 2.52 9.95 0.11

8 31.00 0.79 0.90 1.00 1.00 1.00 22.04 9.41 3144 2.00

9 21.00 0.76 0.90 1.00 1.00 1.00 14.32 786 22.19 0.24

10 47.00 0.73 0.90 1.00 1.00 1.00 30.86 11.17 42.03 2.00

11 71.00 0.68 0.90 1.00 1.00 1.00 43.53 0.23 43.77 2.00

Cp: Overburden corretion factor

Coi Energy correction factor

Cp: Borehole diameter correction factor

G} Rod length correction factor

C: Liner correction factor

N0y * Corrected Ngpr

DeltaN : Addition to corrected Ngpy value due to the presence of fines

Nygsops * Corected Nyqp) value for fines

CRR;7 5 Cyclic resistance ratio for M=7.5

:: Settlements calculation for saturated sands ::

Point ID N0 N1 FSL e Settle.

(%) (cm)

1 47.47 39.56 5.00 0.00 0.00

2 46.34 38.62 5.00 0.00 0.00

3 66.96 55.80 5.00 0.00 0.00

4 66.85 55.71 5.00 0.00 0.00

5 38.16 31.80 5.00 0.00 0.00

6 41.29 34.41 5.00 0.00 0.00

7 9.95 8.30 0.74 3.88 0.00

8 31.44 26.20 5.00 0.00 0.00

9 22.19 18.49 1.66 0.04 0.00

10 42.03 35.03 5.00 0.00 0.00
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:: Settlements calculation for saturated sands ::

Point 1D N0 N1 FSL e Settle.
(%) (cm)
11 43.77 36.47 5.00 0.00 0.00

Total settlement : 0.00

Ny 60y Stress normalized and corrected SPT blow count
Ny: Japanese equivalent corrected value

FS.: Calculated factor of safety

€, Post-liquefaction volumentric strain (%)

Settle.: Calculated settlement (cm)

:: Liquefaction potential according to Iwasaki ::

Point ID F w; I
1 0.00 9.25 0.00
2 0.00 8.50 0.00
3 0.00 7.75 0.00
4 0.00 7.00 0.00
5 0.00 6.25 0.00
6 0.00 5.50 0.00
7 0.26 4.75 1.85
8 0.00 4.00 0.00
9 0.00 3.25 0.00
10 0.00 2.50 0.00
11 0.00 1.00 0.00

Overall potential I, : 1.85

I, = 0.00 - No liquefaction

I, between 0.00 and 5 - Liquefaction not probable
I, between 5 and 15 - Liquefaction probable

I, > 15 - Liquefaction certain
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Project title : Verifiche liquefazione - Regione Veneto

Project subtitle : VR-SC34

Input parameters and analysis data

Settiernerts (ary)

In-situ data type: Standard Penetration Test Depth to water table: 2.50 m
Analysis type: Deterministic Earthquake magnitude My: 5.90
Analysis method: NCEER 1998 Peak ground accelaration: 0.23¢
Fines correction method: Idriss & Seed User defined F.S.: 1.20
SPT data graph Shear stress ratio Factor of safety
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2 Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Point 1D Depth Sigma u Sigma' ra CSR  MSF CSReqm=7.5s Kigma CSR”
(m) (kPa) (kPa) (kPa)

1 1.50 28.50 9.81 18.69 0.99 0.23 1.85 0.12 1.00 0.12
2 3.00 57.00 24.52 32.48 0.98 0.26 1.85 0.14 1.00 0.14
3 4.50 85.50 39.24 46.26 0.97 0.27 1.85 0.14 1.00 0.14
4 6.00 114.00 53.95 60.05 0.95 0.27 1.85 0.15 1.00 0.15
5 7.50 142.50 68.67 73.83 0.94 0.27 1.85 0.15 1.00 0.15
6 9.00 171.00 83.39 87.61 0.93 0.27 1.85 0.15 0.99 0.15
7 10.50 199.50 98.10 101.40 0.89 0.26 1.85 0.14 0.96 0.15
8 12.00 228.00 112.81 115.19 0.85 0.25 1.85 0.14 0.94 0.15
9 13.50 256.50 127.53 128.97 0.81 0.24 185 0.13 0.92 0.14
10 15.00 285.00 142.25 142.75 0.77 0.23 1.85 0.13 091 0.14
11 18.00 342.00 171.68 170.32 0.69 0.21 1.85 0.11 0.88 0.13
12 20.00 380.00 191.29 188.71 0.64 0.19 1.85 0.10 0.86 0.12
Depth : Depth from free surface, at which SPT was performed (m)

Sigma : Total overburden pressure at test point, during earthquake (kPa)

u: Water pressure at test point, during earthquake (kPa)

Sigma' : Effective overburden pressure, during earthquake (kPa)

fq: Nonlinear shear mass factor

CSR: Cyclic Stress Ratio

MSF : Magnitude Scaling Factor

CSRgqm=75 CSR adjusted for M=7.5

KsignE Effective overburden stress factor

CSR CSR fully adjusted
:: Cyclic Resistance Ratio calculation CRRy s ::

Point ID  Field SPT Cn Ce Cb Cr Cs Nisoy DeltaN Niwoxs CRR7s

1 16.00 1.70 0.90 1.00 0.80 1.00 19.58 8.92 2850 0.36

2 16.00 1.39 0.90 1.00 0.85 1.00 16.96 8.39 2535 0.29

3 24.00 1.23 090 1.00 0.95 1.00 25.28 10.06 35.34 2.00

4 20.00 1.12 0.90 1.00 0.95 1.00 19.16 8.83 27.99 0.35

5 19.00 1.03 090 1.00 0.95 1.00 16.80 0.00 16.80 0.18

6 27.00 0.97 0.90 1.00 1.00 1.00 23.47 0.00 23.47 0.26

7 27.00 0.91 0.90 1.00 1.00 1.00 22.09 0.00 22.09 0.24

8 47.00 0.86 0.90 1.00 1.00 1.00 36.43 0.00 36.43 2.00

9 55.00 0.82 0.90 1.00 1.00 1.00 40.61 0.00 40.61 2.00

10 29.00 0.78 0.90 1.00 1.00 1.00 20.48 0.00 20.48 0.22

11 64.00 0.73 0.90 1.00 1.00 1.00 41.79 0.00 41.79 2.00

12 75.00 0.69 0.90 1.00 1.00 1.00 46.77 0.00 46.77 2.00

(0% Overburden corretion factor

Cait Energy correction factor

Cp: Borehole diameter correction factor

C: Rod length correction factor

Gt Liner correction factor

N0y * Corrected Ngpr

DeltaN : Addition to corrected Nepr value due to the presence of fines

Ngsops * Corected Ny value for fines

CRR; 5 Cyclic resistance ratio for M=7.5

:: Settlements calculation for saturated sands ::

Point 1D Na(s0) N1 FSL e Settle.
(%) (cm)
1 28.50 23.75 2.48 0.00 0.00
2 25.35 21.12 1.75 0.03 0.00
3 35.34 29.45 5.00 0.00 0.00
4 27.99 23.33 1.98 0.00 0.00
5 16.80 14.00 1.03 1.13 0.00
6 23.47 19.55 1.46 0.09 0.00
7 22.09 18.41 1.37 0.13 0.00
8 36.43 30.36 5.00 0.00 0.00
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:: Settlements calculation for saturated sands ::

Point ID Ni(s0) N1 FSL e Settle.
(%) (cm)
9 40.61 33.84 5.00 0.00 0.00
10 20.48 17.07 1.35 0.15 0.00
11 41.79 34.83 5.00 0.00 0.00
12 46.77 38.97 5.00 0.00 0.00
Total settlement : 0.00
Ny (60)* Stress normalized and corrected SPT blow count
1 Japanese equivalent corrected value
FS.: Calculated factor of safety
ey Post-liquefaction volumentric strain (%)
Settle.:

Calculated settlement (cm)

2 Liquefaction potential according to Iwasaki ::

Point ID F W; I
1 0.00 9.25 0.00
2 0.00 8.50 0.00
3 0.00 7.75 0.00
4 0.00 7.00 0.00
5 0.00 6.25 0.00
6 0.00 5.50 0.00
7 0.00 4.75 0.00
8 0.00 4.00 0.00
9 0.00 3.25 0.00
10 0.00 2.50 0.00
11 0.00 1.00 0.00
12 0.00 0.00 0.00

Overall potential I, : 0.00

I, = 0.00 - No liquefaction

I, between 0.00 and 5 - Liquefaction not probable
I, between 5 and 15 - Liquefaction probable
I, > 15 - Liquefaction certain
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Project title : Verifiche liquefazione - Regione Veneto
Project subtitle : VR-SC36

Input parameters and analysis data

In-situ data type: Standard Penetration Test Depth to water table: 1.70 m
Analysis type: Deterministic Earthquake magnitude My: 5.90
Analysis method: NCEER 1998 Peak ground accelaration: 0.23¢
Fines correction method: Idriss & Seed User defined F.S.: 1.20
SPT data graph Shear stress ratio Factor of safety Settiernerts (ary)
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This software is licensed to : Engeo S.r.l.

2 Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Point 1D Depth Sigma u Sigma' ra CSR  MSF CSReqm=7.5s Kigma CSR”
(m) (kPa) (kPa) (kPa)

1 1.60 30.40 15.70 14.70 0.99 0.31 1.85 0.17 1.00 0.17
2 3.20 60.80 31.39 29.41 0.98 0.30 1.85 0.16 1.00 0.16
3 4.50 85.50 44.15 41.35 0.97 0.30 1.85 0.16 1.00 0.16
4 6.00 114.00 58.86 55.14 0.95 0.29 1.85 0.16 1.00 0.16
5 7.50 142.50 73.58 68.92 0.94 0.29 1.85 0.16 1.00 0.16
6 9.00 171.00 88.29 82.71 0.93 0.29 1.85 0.16 1.00 0.16
7 10.50 199.50 103.00 96.50 0.89 0.28 1.85 0.15 0.98 0.15
8 12.00 228.00 117.72 110.28 0.85 0.26 1.85 0.14 0.95 0.15
9 13.50 256.50 132.44 124.06 0.81 0.25 1.85 0.14 0.93 0.15
10 15.00 285.00 147.15 137.85 0.77 0.24 185 0.13 0.92 0.14
11 18.00 342.00 176.58 165.42 0.69 0.21 1.85 0.12 0.89 0.13
12 20.00 380.00 196.20 183.80 0.64 0.20 1.85 0.11 0.87 0.12
Depth : Depth from free surface, at which SPT was performed (m)

Sigma : Total overburden pressure at test point, during earthquake (kPa)

u: Water pressure at test point, during earthquake (kPa)

Sigma' : Effective overburden pressure, during earthquake (kPa)

fq: Nonlinear shear mass factor

CSR: Cyclic Stress Ratio

MSF : Magnitude Scaling Factor

CSRgqm=75 CSR adjusted for M=7.5

KsignE Effective overburden stress factor

CSR CSR fully adjusted
:: Cyclic Resistance Ratio calculation CRRy s ::

Point ID  Field SPT G Ce G & G Nigo) DeltaN Nisoxs CRRys

1 21.00 1.70 0.90 1.00 0.80 1.00 25.70 10.14 35.84 2.00

2 16.00 1.47 0.90 1.00 0.85 1.00 18.03 8.61 26.64 0.32

3 26.00 1.31 0.90 1.00 0.95 1.00 29.18 10.84 40.02 2.00

4 11.00 1.18 0.90 1.00 0.95 1.00 11.10 7.22 18.32 0.20

5 15.00 1.08 090 1.00 0.95 1.00 13.86 0.04 13.90 0.15

6 39.00 1.00 090 1.00 1.00 1.00 35.21 0.00 35.21 2.00

7 30.00 0.94 0.90 1.00 1.00 1.00 25.38 0.00 25.38 0.29

8 28.00 0.89 0.90 1.00 1.00 1.00 22.37 0.00 2237 0.25

9 22.00 0.84 0.90 1.00 1.00 1.00 16.69 0.00 16.69 0.18

10 22.00 0.80 0.90 1.00 1.00 1.00 15.93 0.00 15.93 0.17

11 28.00 0.74 0.90 1.00 1.00 1.00 18.67 0.00 18.67 0.20

12 22.00 0.71 0.90 1.00 1.00 1.00 13.98 0.00 13.98 0.15

(0% Overburden corretion factor

Cait Energy correction factor

Cp: Borehole diameter correction factor

C: Rod length correction factor

Gt Liner correction factor

N0y * Corrected Ngpr

DeltaN : Addition to corrected Nepr value due to the presence of fines

Ngsops * Corected Ny value for fines

CRR; 5 Cyclic resistance ratio for M=7.5

:: Settlements calculation for saturated sands ::

Point 1D Na(s0) N1 FSL e Settle.
(%) (cm)
1 35.84 29.87 5.00 0.00 0.00
2 26.64 22.20 1.61 0.04 0.00
3 40.02 33.35 5.00 0.00 0.00
4 18.32 15.26 1.04 1.02 0.00
5 13.90 11.58 0.80 3.20 0.00
6 35.21 29.34 5.00 0.00 0.00
7 25.38 21.15 1.58 0.05 0.00
8 22.37 18.64 1.37 0.13 0.00
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:: Settlements calculation for saturated sands ::

Point ID Ni(s0) N1 FSL e Settle.
(%) (cm)
9 16.69 13.91 1.04 1.11 0.00
10 15.93 13.27 1.02 1.36 0.00
11 18.67 15.56 1.29 0.21 0.00
12 13.98 11.65 1.03 1.33 0.00
Total settlement : 0.00
Ny (60)* Stress normalized and corrected SPT blow count
1 Japanese equivalent corrected value
FS.: Calculated factor of safety
ey Post-liquefaction volumentric strain (%)
Settle.:

Calculated settlement (cm)

2 Liquefaction potential according to Iwasaki ::

Point ID F W; I
1 0.00 9.20 0.00
2 0.00 8.40 0.00
3 0.00 7.75 0.00
4 0.00 7.00 0.00
5 0.20 6.25 1.86
6 0.00 5.50 0.00
7 0.00 4.75 0.00
8 0.00 4.00 0.00
9 0.00 3.25 0.00
10 0.00 2.50 0.00
11 0.00 1.00 0.00
12 0.00 0.00 0.00

Overall potential I, : 1.86

I, = 0.00 - No liquefaction

I, between 0.00 and 5 - Liquefaction not probable
I, between 5 and 15 - Liquefaction probable
I, > 15 - Liquefaction certain
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LIQUEFACTION ANALYSIS REPORT
Project title : Verifiche liquefazione - Regione Veneto
Project subtitle : VR-SC39

Input parameters and analysis data

In-situ data type: Standard Penetration Test Depth to water table: 2.00 m
Analysis type: Deterministic Earthquake magnitude My: 5.90
Analysis method: NCEER 1998 Peak ground accelaration: 0.23¢
Fines correction method: Idriss & Seed User defined F.S.: 1.20
SPT data graph Shear stress ratio Factor of safety Settiernerts (ary)
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2 Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Point 1D Depth Sigma u Sigma' ra CSR  MSF CSReqm=7.5s Kigma CSR”
(m) (kPa) (kPa) (kPa)

1 1.50 28.50 0.00 28.50 0.99 0.15 1.85 0.08 1.00 0.08
2 3.10 58.90 10.79 48.11 0.98 0.18 1.85 0.10 1.00 0.10
3 4.50 85.50 24.52 60.98 0.97 0.20 1.85 0.11 1.00 0.11
4 6.00 114.00 39.24 74.76 0.95 0.22 1.85 0.12 1.00 0.12
5 7.50 142.50 53.95 88.55 0.94 0.23 1.85 0.12 1.00 0.12
6 9.00 171.00 68.67 102.33 0.93 0.23 1.85 0.13 1.00 0.13
7 12.00 228.00 98.10 129.90 0.85 0.22 1.85 0.12 0.95 0.13
8 13.60 258.40 113.80 144.60 0.81 0.22 1.85 0.12 0.93 0.13
9 15.00 285.00 127.53 157.47 0.77 0.21 1.85 0.11 091 0.12
10 16.50 313.50 142.25 171.25 0.73 0.20 1.85 0.11 0.90 0.12
11 18.00 342.00 156.96 185.04 0.69 0.19 1.85 0.10 0.88 0.12
12 19.30 366.70 169.71 196.99 0.66 0.18 1.85 0.10 0.87 0.11
Depth : Depth from free surface, at which SPT was performed (m)

Sigma : Total overburden pressure at test point, during earthquake (kPa)

u: Water pressure at test point, during earthquake (kPa)

Sigma' : Effective overburden pressure, during earthquake (kPa)

fq: Nonlinear shear mass factor

CSR: Cyclic Stress Ratio

MSF : Magnitude Scaling Factor

CSRgqm=75 CSR adjusted for M=7.5

KsignE Effective overburden stress factor

CSR CSR fully adjusted
:: Cyclic Resistance Ratio calculation CRRy s ::

Point ID  Field SPT Cn Ce Cb Cr Cs Nisoy DeltaN Niwoxs CRR7s

1 22.00 1.70 0.90 1.00 0.80 1.00 26.93 240 29.33 0.40

2 23.00 1.44 090 1.00 0.85 1.00 25.37 235 2772 0.34

3 23.00 1.28 0.90 1.00 0.95 1.00 25.18 235 2753 0.34

4 26.00 1.16 0.90 1.00 0.95 1.00 25.71 2.37 28.08 0.35

5 31.00 1.06 090 1.00 0.95 1.00 28.17 10.63 38.80 2.00

6 3.00 0.99 0.90 1.00 1.00 1.00 2.67 5.53 8.20 0.09

7 25.00 0.88 0.90 1.00 1.00 1.00 19.74 0.00 19.74 0.21

8 46.00 0.83 0.90 1.00 1.00 1.00 34.43 0.00 3443 2.00

9 29.00 0.80 0.90 1.00 1.00 1.00 20.80 0.00 20.80 0.23

10 23.00 0.76 0.90 1.00 1.00 1.00 15.82 0.00 15.82 0.17

11 36.00 0.74 0.90 1.00 1.00 1.00 23.82 0.00 23.82 0.27

12 34.00 0.71 0.90 1.00 1.00 1.00 21.80 0.00 21.80 0.24

(0% Overburden corretion factor

Cait Energy correction factor

Cp: Borehole diameter correction factor

C: Rod length correction factor

Gt Liner correction factor

N0y * Corrected Ngpr

DeltaN : Addition to corrected Nepr value due to the presence of fines

Ngsops * Corected Ny value for fines

CRR; 5 Cyclic resistance ratio for M=7.5

:: Settlements calculation for saturated sands ::

Point 1D Na(s0) N1 FSL e Settle.
(%) (cm)
1 29.33 24.44 4.18 0.00 0.00
2 27.72 23.10 2.93 0.00 0.00
3 27.53 22.94 2.55 0.00 0.00
4 28.08 23.40 2.48 0.00 0.00
5 38.80 32.33 5.00 0.00 0.00
6 8.20 6.84 0.60 4.21 0.00
7 19.74 16.45 1.40 0.13 0.00
8 34.43 28.69 5.00 0.00 0.00
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:: Settlements calculation for saturated sands ::

Point ID Ni(s0) N1 FSL e Settle.
(%) (cm)
9 20.80 17.33 1.52 0.08 0.00
10 15.82 13.18 1.18 0.41 0.00
11 23.82 19.85 1.89 0.01 0.00
12 21.80 18.17 1.75 0.03 0.00
Total settlement : 0.00
Ny (60)* Stress normalized and corrected SPT blow count
1 Japanese equivalent corrected value
FS.: Calculated factor of safety
ey Post-liquefaction volumentric strain (%)
Settle.:

Calculated settlement (cm)

2 Liquefaction potential according to Iwasaki ::

Point ID F W; I
1 0.00 9.25 0.00
2 0.00 8.45 0.00
3 0.00 7.75 0.00
4 0.00 7.00 0.00
5 0.00 6.25 0.00
6 0.40 5.50 3.27
7 0.00 4.00 0.00
8 0.00 3.20 0.00
9 0.00 2.50 0.00
10 0.00 1.75 0.00
11 0.00 1.00 0.00
12 0.00 0.35 0.00

Overall potential 1, : 3.27

I, = 0.00 - No liquefaction

I, between 0.00 and 5 - Liquefaction not probable
I, between 5 and 15 - Liquefaction probable
I, > 15 - Liquefaction certain
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Project title : Verifiche liquefazione - Regione Veneto
Project subtitle : VR-SC46

Input parameters and analysis data

Dott. Geol. Alessandro Ferrari

In-situ data type: Standard Penetration Test
Analysis type: Deterministic
Analysis method: NCEER 1998
Fines correction method: Idriss & Seed
SPT data graph Shear stress ratio
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2 Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Point 1D Depth Sigma u Sigma' ra CSR  MSF CSReqm=7.5s Kigma CSR”
(m) (kPa) (kPa) (kPa)

1 1.30 24.70 3.92 20.78 0.99 0.18 1.85 0.10 1.00 0.10
2 2.80 53.20 18.64 34.56 0.98 0.23 185 0.12 1.00 0.12
3 4.30 81.70 33.35 48.35 0.97 0.24 185 0.13 1.00 0.13
4 5.80 110.20 48.07 62.13 0.96 0.25 1.85 0.14 1.00 0.14
5 7.30 138.70 62.78 75.92 0.94 0.26 1.85 0.14 1.00 0.14
6 8.80 167.20 77.50 89.70 0.93 0.26 1.85 0.14 0.98 0.14
7 10.30 195.70 92.21 103.49 0.90 0.25 1.85 0.14 0.96 0.14
8 11.80 224.20 106.93 117.27 0.86 0.25 1.85 0.13 0.94 0.14
9 13.30 252.70 121.64 131.06 0.82 0.24 185 0.13 0.92 0.14
10 14.80 281.20 136.36 144.84 0.78 0.23 1.85 0.12 091 0.14
11 16.30 309.70 151.07 158.63 0.74 0.22 1.85 0.12 0.89 0.13
12 17.80 338.20 165.79 172.41 0.70 0.21 1.85 0.11 0.88 0.13
13 19.30 366.70 180.50 186.20 0.66 0.19 1.85 0.11 0.87 0.12
Depth : Depth from free surface, at which SPT was performed (m)

Sigma : Total overburden pressure at test point, during earthquake (kPa)

u: Water pressure at test point, during earthquake (kPa)

Sigma' : Effective overburden pressure, during earthquake (kPa)

fq: Nonlinear shear mass factor

CSR: Cyclic Stress Ratio

MSF : Magnitude Scaling Factor

CSReg M=75 CSR adjusted for M=7.5

igma Effective overburden stress factor

CSR CSR fully adjusted
:: Cyclic Resistance Ratio calculation CRRy s ::

Point ID FieldSPT G Ce G G G Nigo) DeltaN Nigoxs CRR7s

1 12.00 1.70 0.90 1.00 0.75 1.00 13.77 457 18.34 0.20

2 11.00 1.37 090 1.00 0.85 1.00 11.54 1.12 12.66 0.14

3 13.00 1.21 0.90 1.00 0.85 1.00 12.06 1.13 13.19 0.14

4 18.00 1.11 0.90 1.00 0.95 1.00 17.02 1.24 18.26 0.20

5 45.00 1.02 090 1.00 0.95 1.00 39.36 1.72 41.08 2.00

6 48.00 0.96 0.90 1.00 1.00 1.00 41.32 1.76 43.08 2.00

7 39.00 0.90 0.90 1.00 1.00 1.00 31.63 1.55 33.19 2.00

8 35.00 0.85 0.90 1.00 1.00 1.00 26.92 0.00 26.92 0.32

9 38.00 0.81 0.90 1.00 1.00 1.00 27.86 0.00 27.86 0.34

10 31.00 0.78 0.90 1.00 1.00 1.00 21.76 0.00 21.76 0.24

11 37.00 0.75 0.90 1.00 1.00 1.00 24.94 0.00 2494 0.28

12 26.00 0.72 0.90 1.00 1.00 1.00 16.89 0.00 16.89 0.18

13 23.00 0.70 0.90 1.00 1.00 1.00 14.43 0.00 14.43 0.16

€, 8 Overburden corretion factor

Cei Energy correction factor

Cy: Borehole diameter correction factor

C: Rod length correction factor

C. i Liner correction factor

N0y * Corrected Ngpr

DeltaN : Addition to corrected Nepy value due to the presence of fines

Na6oxs Corected Nygq) value for fines

CRRy5) Cyclic resistance ratio for M=7.5

:: Settlements calculation for saturated sands ::

Point ID Ni(s0) N1 FSu e Settle.
(%) (cm)
1 18.34 15.29 1.74 0.03 0.00
2 12.66 10.55 0.94 3.18 0.00
3 13.19 10.99 0.91 3.22 0.00
4 18.26 15.22 1.20 0.33 0.00
5 41.08 34.24 5.00 0.00 0.00
6 43.08 35.90 5.00 0.00 0.00
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:: Settlements calculation for saturated sands ::

Point ID N0 N1 FSL e Settle.
(%) (cm)
7 33.19 27.66 5.00 0.00 0.00
8 26.92 22.44 1.89 0.01 0.00
9 27.86 23.22 2.07 0.00 0.00
10 21.76 18.13 1.47 0.09 0.00
11 24.94 20.79 1.80 0.02 0.00
12 16.89 14.07 1.21 0.34 0.00
13 14.43 12.02 1.08 0.84 0.00
Total settlement : 0.00
Ny (s0)¢ Stress normalized and corrected SPT blow count
1 Japanese equivalent corrected value
FS.: Calculated factor of safety
€, Post-liquefaction volumentric strain (%)
Settle.:

Calculated settlement (cm)

:: Liquefaction potential according to Iwasaki ::

Point ID F W; I
1 0.00 9.35 0.00
2 0.06 8.60 0.71
3 0.09 7.85 1.09
4 0.00 7.10 0.00
5 0.00 6.35 0.00
6 0.00 5.60 0.00
7 0.00 4.85 0.00
8 0.00 4.10 0.00
9 0.00 3.35 0.00
10 0.00 2.60 0.00
11 0.00 1.85 0.00
12 0.00 1.10 0.00
13 0.00 0.35 0.00

Overall potential I, : 1.81

I, = 0.00 - No liquefaction

I, between 0.00 and 5 - Liquefaction not probable
I, between 5 and 15 - Liquefaction probable
I, > 15 - Liquefaction certain
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LIQUEFACTION ANALYSIS REPORT

Project title : Verifiche liquefazione - Regione Veneto

Project subtitle : VR-SC48

Input parameters and analysis data

In-situ data type: Standard Penetration Test Depth to water table: 2.30m
Analysis type: Deterministic Earthquake magnitude My: 6.00
Analysis method: NCEER 1998 Peak ground accelaration: 0.27 g
Fines correction method: Idriss & Seed User defined F.S.: 1.20
SPT data graph Shear stress ratio Factor of safety Settiernerts (ary)
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2 Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Point 1D Depth Sigma u Sigma' ra CSR  MSF CSReqm=7.5s Kigma CSR”
(m) (kPa) (kPa) (kPa)

1 1.50 28.50 11.77 16.73 0.99 0.30 1.77 0.17 1.00 0.17
2 3.00 57.00 26.49 30.51 0.98 0.32 177 0.18 1.00 0.18
3 4.50 85.50 41.20 44.30 0.97 0.33 1.77 0.18 1.00 0.18
4 6.00 114.00 55.92 58.08 0.95 0.33 1.77 0.19 1.00 0.19
5 7.50 142.50 70.63 71.87 0.94 0.33 1.77 0.19 1.00 0.19
6 9.00 171.00 85.35 85.65 0.93 0.33 177 0.18 0.99 0.19
7 10.50 199.50 100.06 99.44 0.89 0.32 1.77 0.18 0.97 0.18
8 12.00 228.00 114.78 113.22 0.85 0.30 1.77 0.17 0.94 0.18
9 13.50 256.50 129.49 127.01 0.81 0.29 1.77 0.16 0.93 0.18
10 15.00 285.00 144.21 140.79 0.77 0.28 1.77 0.16 091 0.17
11 16.50 313.50 158.92 154.58 0.73 0.26 1.77 0.15 0.89 0.17
12 18.00 342.00 173.64 168.36 0.69 0.25 1.77 0.14 0.88 0.16
13 19.50 370.50 188.35 182.15 0.65 0.23 1.77 0.13 0.87 0.15
Depth : Depth from free surface, at which SPT was performed (m)

Sigma : Total overburden pressure at test point, during earthquake (kPa)

u: Water pressure at test point, during earthquake (kPa)

Sigma' : Effective overburden pressure, during earthquake (kPa)

fq: Nonlinear shear mass factor

CSR: Cyclic Stress Ratio

MSF : Magnitude Scaling Factor

CSReg M=75 CSR adjusted for M=7.5

igma Effective overburden stress factor

CSR CSR fully adjusted
:: Cyclic Resistance Ratio calculation CRRy s ::

Point ID FieldSPT G Ce G G G Nigo) DeltaN Nigoxs CRR7s

1 25.00 1.70 0.90 1.00 0.80 1.00 30.60 5.86 36.46 2.00

2 23.00 1.41 0.90 1.00 0.85 1.00 24.85 0.00 2485 0.28

3 19.00 1.25 0.90 1.00 0.95 1.00 20.32 0.00 20.32 0.22

4 22.00 1.13 090 1.00 0.95 1.00 21.34 0.00 21.34 0.23

5 28.00 1.05 0.90 1.00 0.95 1.00 25.03 0.00 25.03 0.29

6 24.00 0.97 0.90 1.00 1.00 1.00 21.05 0.00 21.05 0.23

7 22.00 0.92 0.90 1.00 1.00 1.00 18.15 1.26 1941 0.21

8 22.00 0.87 0.90 1.00 1.00 1.00 17.18 1.24 18.42 0.20

9 29.00 0.83 0.90 1.00 1.00 1.00 21.55 1.34 22.89 0.25

10 22.00 0.79 0.90 1.00 1.00 1.00 15.63 1.21 16.84 0.18

11 32.00 0.76 0.90 1.00 1.00 1.00 21.82 1.34 23.16 0.26

12 38.00 0.73 0.90 1.00 1.00 1.00 24.94 141 26.35 0.31

13 36.00 0.70 0.90 1.00 1.00 1.00 22.81 1.36 24.17 0.27

€, 8 Overburden corretion factor

Cei Energy correction factor

Cy: Borehole diameter correction factor

C: Rod length correction factor

C. i Liner correction factor

N0y * Corrected Ngpr

DeltaN : Addition to corrected Nepy value due to the presence of fines

Na6oxs Corected Nygq) value for fines

CRRy5) Cyclic resistance ratio for M=7.5

:: Settlements calculation for saturated sands ::

Point ID Ni(s0) N1 FSu e Settle.
(%) (cm)
1 36.46 30.38 5.00 0.00 0.00
2 24.85 20.71 1.30 0.16 0.00
3 20.32 16.93 1.00 1.58 0.00
4 21.34 17.78 1.05 0.84 0.00
5 25.03 20.86 1.28 0.17 0.00
6 21.05 17.54 1.03 1.03 0.00
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:: Settlements calculation for saturated sands ::

Point ID N0 N1 FSL e Settle.
(%) (cm)
7 19.41 16.17 0.95 2.35 0.00
8 18.42 15.35 0.92 2.54 0.00
9 22.89 19.07 1.20 0.29 0.00
10 16.84 14.03 0.89 2.73 0.00
11 23.16 19.30 1.30 0.17 0.00
12 26.35 21.96 1.63 0.04 0.00
13 24.17 20.14 1.49 0.07 0.00
Total settlement : 0.00
Ny (s0)¢ Stress normalized and corrected SPT blow count
1 Japanese equivalent corrected value
FS.: Calculated factor of safety
€, Post-liquefaction volumentric strain (%)
Settle.:

Calculated settlement (cm)

:: Liquefaction potential according to Iwasaki ::

Point ID F W; I
1 0.00 9.25 0.00
2 0.00 8.50 0.00
3 0.00 7.75 0.02
4 0.00 7.00 0.00
5 0.00 6.25 0.00
6 0.00 5.50 0.00
7 0.05 4.75 0.33
8 0.08 4.00 0.46
9 0.00 3.25 0.00
10 0.11 2.50 0.40
11 0.00 1.75 0.00
12 0.00 1.00 0.00
13 0.00 0.25 0.00

Overall potential I, : 1.21

I, = 0.00 - No liquefaction

I, between 0.00 and 5 - Liquefaction not probable
I, between 5 and 15 - Liquefaction probable
I, > 15 - Liquefaction certain
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LIQUEFACTION ANALYSIS REPORT

Project title : Verifiche liquefazione - Regione Veneto
Project subtitle : VR-SC53

Input parameters and analysis data

In-situ data type: Standard Penetration Test Depth to water table: 5.60 m
Analysis type: Deterministic Earthquake magnitude My: 6.00
Analysis method: NCEER 1998 Peak ground accelaration: 0.27 g
Fines correction method: Idriss & Seed User defined F.S.: 1.20
SPT data graph Shear stress ratio Factor of safety Settiernerts (ary)
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2 Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Point 1D Depth Sigma u Sigma' ra CSR  MSF CSReqm=7.5s Kigma CSR”
(m) (kPa) (kPa) (kPa)

1 3.00 57.00 0.00 57.00 0.98 0.17 177 0.10 1.00 0.10
2 6.00 114.00 23.54 90.46 0.95 0.21 177 0.12 0.98 0.12
3 9.00 171.00 52.97 118.03 0.93 0.24 1.77 0.13 0.94 0.14
4 12.00 228.00 82.40 145.60 0.85 0.23 1.77 0.13 0.90 0.15
5 13.50 256.50 97.12 159.38 0.81 0.23 1.77 0.13 0.89 0.15
6 15.00 285.00 111.83 173.17 0.77 0.22 177 0.13 0.88 0.14
7 16.00 304.00 121.64 182.36 0.75 0.22 1.77 0.12 0.87 0.14
8 18.00 342.00 141.26 200.74 0.69 0.21 177 0.12 0.85 0.14
9 21.00 399.00 170.69 228.31 0.61 0.19 1.77 0.11 0.83 0.13
Depth : Depth from free surface, at which SPT was performed (m)

Sigma : Total overburden pressure at test point, during earthquake (kPa)

u: Water pressure at test point, during earthquake (kPa)

Sigma' : Effective overburden pressure, during earthquake (kPa)

fg: Nonlinear shear mass factor

CSR: Cyclic Stress Ratio

MSF : Magnitude Scaling Factor

CSRe =75 CSR adjusted for M=7.5

Ksign'g Effective overburden stress factor

CSR CSR fully adjusted
:: Cyclic Resistance Ratio calculation CRRy s ::

PointID FieldSPT G C G G G Nigo) DeltaN Nigoxs CRRzs

1 19.00 1.32 090 1.00 0.85 1.00 19.25 8.85 28.10 0.35

2 19.00 0.95 0.90 1.00 0.95 1.00 15.48 471 20.19 0.22

3 13.00 0.85 0.90 1.00 1.00 1.00 9.97 429 1426 0.16

4 13.00 0.78 0.90 1.00 1.00 1.00 9.10 294 12.04 0.13

5 56.00 0.75 0.90 1.00 1.00 1.00 37.67 1.68 39.35 2.00

6 45.00 0.72 0.90 1.00 1.00 1.00 29.17 1.50 30.67 2.00

7 32.00 0.70 0.90 1.00 1.00 1.00 20.26 1.31 2157 0.24

8 29.00 0.67 0.90 1.00 1.00 1.00 17.58 1.25 18.83 0.20

9 25.00 0.64 0.90 1.00 1.00 1.00 14.29 1.18 15.47 0.17

G Overburden corretion factor

Cai Energy correction factor

Cp: Borehole diameter correction factor

C: Rod length correction factor

G Liner correction factor

N0y * Corrected Ngpr

DeltaN : Addition to corrected Nepy value due to the presence of fines

Nigsops * Corected Ny value for fines

CRR;7 5 Cyclic resistance ratio for M=7.5

:: Settlements calculation for saturated sands ::

Point 1D Na(s0) N1 FSL e Settle.
(%) (cm)
1 28.10 23.42 3.02 0.00 0.00
2 20.19 16.82 1.51 0.08 0.00
3 14.26 11.88 0.91 3.07 0.00
4 12.04 10.03 0.75 3.49 0.00
5 39.35 32.80 5.00 0.00 0.00
6 30.67 25.56 5.00 0.00 0.00
7 21.57 17.98 1.38 0.13 0.00
8 18.83 15.69 1.24 0.27 0.00
9 15.47 12.89 1.10 0.69 0.00
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:: Settlements calculation for saturated sands ::

Point 1D N0 N1 FSL e Settle.

(%) (cm)
Total settlement : 0.00
Ny 60y Stress normalized and corrected SPT blow count
1 Japanese equivalent corrected value

FS.: Calculated factor of safety

€, Post-liquefaction volumentric strain (%)

Settle.: Calculated settlement (cm)

:: Liquefaction potential according to Iwasaki ::

Point ID F W; I
1 0.00 8.50 0.00
2 0.00 7.00 0.00
3 0.09 5.50 1.51
4 0.25 4.00 3.04
5 0.00 3.25 0.00
6 0.00 2.50 0.00
7 0.00 2.00 0.00
8 0.00 1.00 0.00

Overall potential I, : 4.55

I, = 0.00 - No liquefaction

I, between 0.00 and 5 - Liquefaction not probable
I, between 5 and 15 - Liquefaction probable
I, > 15 - Liquefaction certain
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