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Studio Dr.Geol. Gabriele Corbelli

. Corso Garibaldi, 80
GeOIOglco 29017 Fiorenzuola d'Arda (PC)
Ambientale

Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica Location : Monticelli d'Ongina (PC)
CPT file : 033027P42
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthg.): 2.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 5.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.14 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method
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This software is licensed to: GABRIELE CORBELLI

CPT name: 033027P42
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Input parameters and analysis data
Analysis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,,;  5.91
Peak ground acceleration: 0.14

Depth to water table (insitu): 2.00 m
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Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

2.00 m
3
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Based on SBT
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Fill weight:

Transition detect. applied:
K, applied:

Clay like behavior applied:
Limit depth applied:
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This software is licensed to: GABRIELE CORBELLI CPT name: 033027P42

Liquefaction analysis overall plot

CRR plot FSPlot LPT Vertical settlements Lateral digplacements
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Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.00 m Fill weight: N/A B Amost certain it wil liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy |:| High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liguefaction and no lig. are equally likel )
Earthquake magnitude M,:  5.91 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only 0 q. ) o quatly tikely I:l Low risk
Peak ground acceleration: ~ 0.14 Use fill: No Limit depth applied: No [ Unlike to liquefy
Depth to water table (insitu): 2.00 m Fill height: N/A Limit depth: N/A [ Almost certain it will not liquefy
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Studio Dr.Geol. Gabriele Corbelli

. Corso Garibaldi, 80
GeOIOglco 29017 Fiorenzuola d'Arda (PC)
Ambientale

Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica Location : Monticelli d'Ongina (PC)
CPT file : 033027P43
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthg.): 2.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 5.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.14 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot
0.5 03 \ 03- I 05
1 1 1- 1
15 15 o 125 15
2 2 2- 5 v
o5 55 (\ 55 55 iy eEariniy.,
3 3 :’ 3- 3 Y
35 \ 35 '," 35 35
4 ) 4 { 43 4
457] 451K 45- 45 {"
3 \ o ! 55 5]
3.5 l 2.5 2.5- 2.5 \
5] ' =} G- 5] }
6.5 { 6.5 6.3~ 6.5 (
= 7 ! 7 7- 7
- A3 \ 735 / 75- 735
S \ 8- 8- 8
8 85 a5 B85- 85 R
\ \
Q ) Q - g { A%
95 / 95 9.5- 95 5 &
10 \ 10 10+ 10 ){_
10.5 \ 105 10.5- 10.5 i -
11 & 11 11+ 11 ‘
115 / 115 11.5- 115 o
12 \ 12 12+ 1z )’:
125 \ 125 12.5- 125 .l ™
13 L 13 13 13 é
13.5 \\ 125 1355 135
14 14 14- 14
14.5 \\-\‘ 14.5 14,5- 14,5
15 15 e 15- - : 15 : ; :
a 20 o 2 4 6 8 10 1 2 3 4 a 0.2 0.4 0.6 o 05 1 1.5 2
t (MPa Rf (% I (Robertson 1990 CRR & CSR Factor of safet
g Y
M., =7%/2, sigma’'=1 atm base curve Summary of liquefaction potential
D.S . . - . - N - . 1 l,DDD_ 1 I Il | N B | 1 1 ! L T
Liquefaction ’ - -
0.7 - [ & i
c
E - fu i
L Lo
: [ B
Bk c 100=
Frme s n (=) bl
& L o
o ’ - M i
05 B g
: s C
S T
[=] et
= : [ =
[
& 04 5
ﬁ 2 , - h =]
[ T g
= . i =
5 // [ 2
02 e I
7 *o B o1 1 hln]
01 - \ Mor rralized friction ratio (%)
__..u——""'"-‘-_ | Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
Mo Liguefaction | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
a 8 geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
a 20 40 =1 &0 100 120 140 160 150 =00 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qciN,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.2.0.6.103 - CPT Liquefaction Assessment Software - Report created on: 08/11/2018, 20:42:27 4
Project file: F:\Monticelli MS\Verifiche liquefazione\Verifiche liquefazione Monticelli MS.clq



This software is licensed to: GABRIELE CORBELLI

CPT name: 033027P43
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Input parameters and analysis data
Analysis method: B&I (2014)
Fines correction method: B&I (2014)

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

Based on Ic value
5.91
0.14

Depth to water table (insitu): 2.00 m

I2I4IE|IEI
Fr (%)

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

Nom. pore pressure ratio

Cepth (m)
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Fill weight:

Transition detect. applied:

K, applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

N/A
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Sands only
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This software is licensed to: GABRIELE CORBELLI CPT name: 033027P43

Liquefaction analysis overall plot

CRR plot FSPlot LPT Vertical settlements Lateral digplacements
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Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.00 m Fill weight: N/A B Amost certain it wil liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy |:| High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liguefaction and no lig. are equally likel )
Earthquake magnitude M,:  5.91 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only 0 q. ) o quatly tikely I:l Low risk
Peak ground acceleration: ~ 0.14 Use fill: No Limit depth applied: No [ Unlike to liquefy
Depth to water table (insitu): 2.00 m Fill height: N/A Limit depth: N/A [ Almost certain it will not liquefy
CLiq v.2.0.6.103 - CPT Liquefaction Assessment Software - Report created on: 08/11/2018, 20:42:27 6

Project file: F:\Monticelli MS\Verifiche liquefazione\Verifiche liquefazione Monticelli MS.clq



Studio Dr.Geol. Gabriele Corbelli

. Corso Garibaldi, 80
GeOIOglco 29017 Fiorenzuola d'Arda (PC)
Ambientale

Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica Location : Monticelli d'Ongina (PC)
CPT file : 033027P46
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthg.): 2.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 5.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.14 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method
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This software is licensed to: GABRIELE CORBELLI CPT name: 033027P46

CPT basic interpretation plots (normaliz

MNorm. cone resistance Norm., friction ratio Nom. pore pressure ratio SBTn Plot Norm. Soil Behaviour Type
0.5 e 0.5 0.s e i Sand & sity. sand
1 EET 1 r— 1
15 {\ 15 ___,i 15 Clay
2 ~ 2 (,-*""" 2 Clay. & sity. clay
3 ] ;
2'2 \"-u. 2'53 2'2 Sl ¥osa -8 dIII.I_',' ilt
35 35 35
4 } 4 4 Sand & sity- sand
45 o’ a5 | 45
5 ( 5 } 5
2.5 g 3.3 \ 5.5 Silty sand & sandy. silt
5] ¢ 5] - 5] :
65 L"\_ 65 _,.-> 65 Clay & sitty clay
7 = 7 { 7 Sand & sity sand
75 . 75 l} 7.5 Silty-sand & sandy silt
g g g
85 > 8.5 '} 8.5
3 “ 3 l 3
E g,g ) E 9.59 /{ E g,g E £ Sand & sity sand
£ £ ° e -
= 10 = 10 = 10 = )
§ 105 ""'} § 105 ( § 105 § §
11 3 ol 1
115 - 115 : 115 Siltysand & garidy silt
1= 1z 12
125 ) 125 { 125 Sand & sity sand
13 < 13 P, 13 Sitty sand & sandy silt
e BT B Sand & sitty sand
14 ol 14 )] 4 Silty sand & sandy silt
14.5 --n...__\ 14.5 I 14.5
- - - 3 = Sand £ silt d
155 \ 155 153 T HLy-S&nd
15 16 \ 15
o e o Silty sand & sandy silt
T
17.5 “\ 17.5 f/ 17.5
15 13 13 .
- % Sand & sty sand
185 {; 185 , 185
19 19 19
n] 0 100 130 200 n] 2 4 [} g 10 02 0 02 04 06 08 1 1 2 3 4 g 10 12 14 1 18
O Fr (%) Bg I (Robertson 19907 SBTn (Robertson 1390
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.):  2.00 m Fill weight: N/A SBTn | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ No n legen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes . 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
Earthquake magnitude M,:  5.91 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only ; ; £ ! .
Peak ground accelerationv:v 0.14 Use fill: No Limit depth applied: No . 2. Organic r-naterlal . >. Silty sand to Sa':]dy sitt . gAvgryEtlfJf sand to_
Depth to water table (insitu): 2.00 m Fill height: N/A Limit depth: N/A [l 3. Clay tosilty clay [C] 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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This software is licensed to: GABRIELE CORBELLI

CPT name: 033027P46
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Studio Dr.Geol. Gabriele Corbelli

. Corso Garibaldi, 80
GeOIOglco 29017 Fiorenzuola d'Arda (PC)
Ambientale

Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica Location : Monticelli d'Ongina (PC)
CPT file : 033027P47
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthg.): 2.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 5.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.14 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FSPlot
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O-r g JELER ) : g Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
a 20 40 =1 &0 100 120 140 160 150 =00 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qciN,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: GABRIELE CORBELLI

CPT name: 033027P47

CPT basic interpretation plots (normaliz
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Input parameters and analysis data
Analysis method: BRI (2014) Depth to GWT (erthq.):  2.00 m Fill weight: N/A SBTh legend
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ No g
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,,;  5.91 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands onl . X
Peakground ac?:elerationv:v 0.14 Use fill: o No Lim¥t depth applied:pp No g . 2. Organic material
Depth to water table (insitu): 2.00 m Fill height: N/A Limit depth: N/A . 3. Clay to silty clay

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty
O 5. Silty sand to sandy silt [ 8 Very stiff sand to
[C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained

[[] 7- Gravely sand to sand
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This software is licensed to: GABRIELE CORBELLI

CPT name: 033027P47

Liquefaction analysis overall plot

CRR plot FSPlot LPT Vertical settlements Lateral digplacements
0.5 05 05
1 1 1
1.5 % 1.5 1.5
2 2k 2
55 '%:ln LEm==ig 55 ' 55
3-k 3
354 35
3
4= f 4
45-4° 45 .
T, J : [
f
5.54° j=R=}
6" & /
> {
65-% 6.5 .
7 7 {
754 75 .,
¢ s =R 13 8
. 85 85
P D W~y — — I _
£ S £ £ £ o . E
E a5 \ E E E 954 I Ef Q.5
S e " = e { w10
g sl L -- A A & ns J g ws
K.- L
115 = — 115 1154 I'/ 115
12 5‘}.———"‘—_ 12 o 1245 f 12
125 - 12,5 -[ . 1254 125
l - ? ’
13 S 13 13 -/ 13 e
135 { s 135 1354 135
o Vo 144 1t =
s 4 - 145 145 145
15 15 1546 | 15
15,5 e t":; 155 155 155
165 165 16.5 165
17 17 174 174
175 17.5- [ 175 175
19 19 19 19
" ! T T I 1 T ] T T T J 1 T T T g T g 1 I|t '|
0 0.z 0.4 0.8 0 05 1 15 2 0 5 1n 15 20 0 1 2 3 0 5 15
CRR & CSR Factor of safety Liquefaction potental Seterrent (crm DI
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.00 m Fill weight: N/A B Amost certain it wil liquefy [l Very high risk
Fines correction method: g&l %20141) | ?verageﬁrestljlts interval: 2 6 Transition detect. applied: $o . Very likely to liquefy |:| High risk
Points to test: ased on Ic value ¢ cut-off value: . K, applied: es Ligquefaction and no lig. are equally likel )
Earthquake magnitude M,:  5.91 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only 0 q. ) . quatly tikely I:l Low risk
Peak ground acceleration: ~ 0.14 Use fill: No Limit depth applied: No [ Unlike to liquefy
Depth to water table (insitu): 2.00 m Fill height: N/A Limit depth: N/A [ Almost certain it will not liquefy
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Dr.Geol. Gabriele Corbelli

Corso Garibaldi, 80

29017 Fiorenzuola d'Arda (PC)

Tel. 0523-944096 email geo.corbelli@tiscal

Studio
Geologico
Ambientale

Project title : Studio di Microzonazione Sismica Location :
CPT file : 033027P236

Input parameters and analysis data

i.it

LIQUEFACTION ANALYSIS REPORT

Monticelli d'Ongina (PC)

Analysis method: B&I (2014) G.W.T. (in-situ): 7.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthg.): 5.00 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,: 5.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.14 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FSPlot
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i\b Liquefaction | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
7] geometry
O-r g i i ) : g Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
a 20 40 =1 &0 100 120 140 160 150 =00 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qciN,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: GABRIELE CORBELLI

CPT name: 033027P236

MNorm. cone resistance
05 i
1 5%

15 J

25

35

4.5

2.5

6.5

75

8.5

a5

105
11
115

Cepth (m)

AV

125

g
135t
14
14.5

Cepth {m)
B
N N

155

165
17
175

185

19
195 i

_‘\ f\\f/

0 =1 1o 130 200
mn

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,,;  5.91

Peak ground acceleration: 0.14
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This software is licensed to: GABRIELE CORBELLI

CPT name: 033027P236
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,:
Peak ground acceleration:

B&I (2014)
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Studio Dr.Geol. Gabriele Corbelli

. Corso Garibaldi, 80
GeOIOglco 29017 Fiorenzuola d'Arda (PC)
Ambientale

Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica Location : Monticelli d'Ongina (PC)
CPT file : 033027P237
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 7.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthg.): 5.00 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,: 5.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.14 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FSPlot
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7] geometry
O-r g i i : g Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
a 20 40 =1 &0 100 120 140 160 150 =00 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qciN,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: GABRIELE CORBELLI CPT name: 033027P237

CPT basic interpretation plots (normaliz
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.):  5.00 m Fill weight: N/A SBTn | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ No n legen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes . 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
Earthquake magnitude M,:  5.91 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only ; ; £ ! .
Peak ground accelerationv:v 0.14 Use fill: No Limit depth applied: No . 2. Organic r-naterlal . >. Silty sand to Sa':]dy sitt . gAvgryEtlfJf sand to_
Depth to water table (insitu): 7.00 m Fill height: N/A Limit depth: N/A [l 3. Clay tosilty clay [C] 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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This software is licensed to: GABRIELE CORBELLI CPT name: 033027P237

Liquefaction analysis overall plot

CRR plot FSPlot LPT Vertical settlements Lateral digplacements
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CRR & CSR Factor of safety Liquefaction potental Seterrent (crm DI
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthq.):  5.00 m Fill weight: N/A B Amost certain it wil liquefy [l Very high risk
Fines correction method: ~ B&l %20141) | ?veratgeﬁreStIJIts interval: 260 Transitliorgj detect. applied: $o [ Very likely to liquefy [ High risk
Points to test: Based on Ic value C cut-oIt value: . a ied: es : : N : .
Earthquake magnitude M,: ~ 5.91 Unit weight calculation: ~ Based on SBT tlél’aypIﬁ(e behavior applied: ~ Sands only O L'q‘j'efad"_’n and no liq. are equally likely [] Low risk
Peak ground acceleration: ~ 0.14 Use fill: No Limit depth applied: No [ Unlike to liquefy
Depth to water table (insitu): 7.00 m Fill height: N/A Limit depth: N/A [ Almost certain it will not liquefy
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Studio Dr.Geol. Gabriele Corbelli

. Corso Garibaldi, 80
GeOIOglco 29017 Fiorenzuola d'Arda (PC)
Ambientale

Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica Location : Monticelli d'Ongina (PC)
CPT file : 033027P238
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 7.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthg.): 5.00 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,: 5.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.14 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method
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This software is licensed to: GABRIELE CORBELLI

CPT name: 033027P238

CPT basic interpretation plots (normaliz
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.):  5.00 m Fill weight: N/A SBTn | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ No n legen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes . 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
Earthquake magnitude M,:  5.91 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only ; ; £ ! .
Peak ground acceleration:  0.14 Use fill: No Limit depth applied: No [ 2 Organic r-naterlal [ 5 Sity sand to Sa':]dy st [ gAvgryEtlfJf sand to_
Depth to water table (insitu): 7.00 m Fill height: N/A Limit depth: N/A [l 3. Clay tosilty clay [C] 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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This software is licensed to: GABRIELE CORBELLI

CPT name: 033027P238

Liquefaction analysis overall plot
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Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  5.00 m Fill weight: N/A B Almost certain it wil liquefy [l Very high risk
Fines correction method: ~ B&l %20141) | ?veratgeﬁreStIJIts interval: 260 Transitliorgj detect. applied: $o [ Very likely to liquefy [ High risk
Points to test: Based on Ic value C cut-oIt value: . a ied: es : : N : .
Earthquake magnitude M,: ~ 5.91 Unit weight calculation: ~ Based on SBT tlél’aypIﬁ(e behavior applied: ~ Sands only O L'q‘j'efad"_’n and no liq. are equally likely [] Low risk
Peak ground acceleration: ~ 0.14 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 7.00 m Fill height: N/A Limit depth: N/A [ Almost certain it will not liquefy
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Studio Dr.Geol. Gabriele Corbelli

. Corso Garibaldi, 80
GeOIOglco 29017 Fiorenzuola d'Arda (PC)
Ambientale

Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica Location : Monticelli d'Ongina (PC)
CPT file : 033027P239
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 7.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthg.): 5.00 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,: 5.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.14 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FSPlot
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O-r g i i ) : g Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
a 20 40 =1 &0 100 120 140 160 150 =00 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qciN,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: GABRIELE CORBELLI

CPT name: 033027P239
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.):  5.00 m Fill weight: N/A SBTn | nd
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ No ege
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes . 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
Earthquake magnitude M,:  5.91 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only 2 ; al £ 5ilty sand to sandy silt 8. Very stiff sand to
Peak ground acceleration: ~ 0.14 Use fill: No Limit depth applied: No [ 2 Organic l-'naterla 0 > sity ) ysit [ I ,A,r,yu,!J )
Depth to water table (insitu): 7.00 m Fill height: N/A Limit depth: N/A [l 3. Clay tosilty clay [C] 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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This software is licensed to: GABRIELE CORBELLI

CPT name: 033027P239

Liquefaction analysis overall plot

CRR plot FSPlot LPT Vertical settlements Lateral digplacements
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Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthq.):  5.00 m Fill weight: N/A B Amost certain it wil liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy |:| High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liguefaction and no lig. are equally likel )
Earthquake magnitude M,:  5.91 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only 0 q. ) o quatly tikely I:l Low risk
Peak ground acceleration: ~ 0.14 Use fill: No Limit depth applied: No [ Unlike to liquefy
Depth to water table (insitu): 7.00 m Fill height: N/A Limit depth: N/A [ Almost certain it will not liquefy
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Studio Dr.Geol. Gabriele Corbelli

. Corso Garibaldi, 80
GeOIOglco 29017 Fiorenzuola d'Arda (PC)
Ambientale

Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica Location : Monticelli d'Ongina (PC)
CPT file : 033027P34
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 6.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthg.): 5.00 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,: 5.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.14 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FSPlot
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O-r g i i ) : g Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
a 20 40 =1 &0 100 120 140 160 150 =00 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qciN,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: GABRIELE CORBELLI

CPT name: 033027P34
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,,;  5.91

Peak ground acceleration: 0.14

Depth to water table (insitu): 6.00 m
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This software is licensed to: GABRIELE CORBELLI

CPT name: 033027P34
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,,;  5.91

Peak ground acceleration: 0.14

Depth to water table (insitu): 6.00 m
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Studio Dr.Geol. Gabriele Corbelli

. Corso Garibaldi, 80
GeOIOglco 29017 Fiorenzuola d'Arda (PC)
Ambientale

Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica Location : Monticelli d'Ongina (PC)
CPT file : 033027P64
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 12.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthg.): 5.00 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,: 5.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.14 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method
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This software is licensed to: GABRIELE CORBELLI

CPT name: 033027P64
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Input parameters and analysis data
Analysis method:

Fines correction method:

Points to test:

Earthquake magnitude M,:
Peak ground acceleration:

B&I (2014)

B&I (2014)

Based on Ic value
5.91
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Depth to water table (insitu): 12.00 m
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CPT basic interpretation plots (normaliz
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This software is licensed to: GABRIELE CORBELLI CPT name: 033027P64
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Peak ground acceleration: ~ 0.14 Use fill: No Limit depth applied: No [ Unlike to liquefy
Depth to water table (insitu): 12.00 m Fill height: N/A Limit depth: N/A [ Almost certain it will not liquefy
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Studio Dr.Geol. Gabriele Corbelli

. Corso Garibaldi, 80
GeOIOglco 29017 Fiorenzuola d'Arda (PC)
Ambientale

Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica Location : Monticelli d'Ongina (PC)
CPT file : 033027P66
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 12.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthg.): 5.00 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,: 5.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.14 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method
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This software is licensed to: GABRIELE CORBELLI

CPT name: 033027P66
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,,;  5.91

Peak ground acceleration: 0.14

Depth to water table (insitu): 12.00 m
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This software is licensed to: GABRIELE CORBELLI

CPT name: 033027P66

Liquefaction analysis overall plot

CRR plot FSPlot LPT Vertical settlements Lateral digplacements
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Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy |:| High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti i Iy likel )
Earthquake magnitude M,:  5.91 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only 0 |ql..|e actlc.nn and no fig. are equally likely I:l Low risk
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Studio Dr.Geol. Gabriele Corbelli

. Corso Garibaldi, 80
GeOIOglco 29017 Fiorenzuola d'Arda (PC)
Ambientale

Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica Location : Monticelli d'Ongina (PC)
CPT file : 033027P71
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 12.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthg.): 5.00 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,: 5.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.14 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method
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This software is licensed to: GABRIELE CORBELLI

CPT name: 033027P71
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.):  5.00 m Fill weight: N/A
Fines correction method: B&I (2014) 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,:  5.91 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: ~ 0.14 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: GABRIELE CORBELLI

CPT name: 033027P71
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Studio Dr.Geol. Gabriele Corbelli

. Corso Garibaldi, 80
GeOIOglco 29017 Fiorenzuola d'Arda (PC)
Ambientale

Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica Location : Monticelli d'Ongina (PC)
CPT file : 033027P44
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthg.): 2.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 5.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.14 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method
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CPT name: 033027P44
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Input parameters and analysis data
Analysis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value

Earthquake magnitude M,,;  5.91
Peak ground acceleration: 0.14
Depth to water table (insitu): 1.00 m
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Average results interval: 3
Ic cut-off value: 2.60
Unit weight calculation:
Use fill: No
Fill height: N/A

Nom. pore pressure ratio
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[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty
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Liquefaction analysis overall plot

CRR plot FSPlot LPT Vertical settlements Lateral digplacements
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Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.00 m Fill weight: N/A B Amost certain it wil liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy |:| High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti i Iy likel )
Earthquake magnitude M,:  5.91 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only 0 |ql..|e actlc.nn and no fig. are equally likely I:l Low risk
Peak ground acceleration: ~ 0.14 Use fill: No Limit depth applied: No [ Unlike to liquefy
Depth to water table (insitu): 1.00 m Fill height: N/A Limit depth: N/A [ Almost certain it will not liquefy
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Studio Dr.Geol. Gabriele Corbelli

. Corso Garibaldi, 80
GeOIOglco 29017 Fiorenzuola d'Arda (PC)
Ambientale

Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica Location : Monticelli d'Ongina (PC)
CPT file : 033027P30
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 6.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthg.): 6.00 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,: 5.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.14 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FSPlot
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O-r g i i ) : g Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
a 20 40 =1 &0 100 120 140 160 150 =00 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qciN,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPT name: 033027P30
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Input parameters and analysis data
Analysis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,,;  5.91
Peak ground acceleration: 0.14

Depth to water table (insitu): 6.00 m
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CPT name: 033027P30
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Studio Dr.Geol. Gabriele Corbelli

. Corso Garibaldi, 80
GeOIOglco 29017 Fiorenzuola d'Arda (PC)
Ambientale

Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica Location : Monticelli d'Ongina (PC)
CPT file : 033027P31
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 6.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthg.): 6.00 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,: 5.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.14 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FSPlot
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i\b Liquefaction | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
7] geometry
O-r g i i ) : g Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
a 20 40 =1 &0 100 120 140 160 150 =00 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qciN,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPT name: 033027P31
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Input parameters and analysis data
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CPT name: 033027P31

Liquefaction analysis overall plot

CRR plot FSPlot LPT Vertical settlements Lateral digplacements
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CRR & CSR Factor of safety Liquefaction potental Seterrent (crm DI
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  6.00 m Fill weight: N/A Bl Aimost certain it will liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy |:| High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti i Iy likel )
Earthquake magnitude M,:  5.91 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only 0 |ql..|e actlc.nn and no fig. are equally likely I:l Low risk
Peak ground acceleration: ~ 0.14 Use fill: No Limit depth applied: No [ Unlike to liquefy
Depth to water table (insitu): 6.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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Corso Garibaldi, 80
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LIQUEFACTION ANALYSIS REPORT

Location : Monticelli d'Ongina (PC)

Project title : Studio di Microzonazione Sismica
CPT file : 033027P32
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 6.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthg.): 6.00 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,: 5.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.14 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method
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a 20 40 =1 &0 100 120 140 160 150 =00 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qciN,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
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Dr.Geol. Gabriele Corbelli
Corso Garibaldi, 80

29017 Fiorenzuola d'Arda (PC)
Tel. 0523-944096 email geo.corbelli@tiscali.it

LIQUEFACTION ANALYSIS REPORT

Project title : Studio di Microzonazione Sismica
CPT file : 033027P33
Input parameters and analysis data

Location : Monticelli d'Ongina (PC)

Analysis method: B&I (2014) G.W.T. (in-situ): 6.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthg.): 6.00 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,: 5.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.14 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method
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Analysis method: B&I (2014) Depth to GWT (erthg.):  6.00 m Fill weight: N/A SBTn | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ No n legen
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