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Project: Microzonazione Sismica Il1 livello
Location: Busseto

CPT: cptul_Busseto

Total depth:

20.00 m

Cone resistance Norm. friction ratio Pore pressure Soil Behaviour Type
0 0 r ]
‘;:— Ty sa awg S'I]t_
0.5 ‘ 0.5 z gJE sa nay st
= | = | SIb sang ' sanay sit
P C v Sity dy i
15 S/ 1548 Insitu Q?gl sa ndy silt-
2 2 2 (
25 25 d 2.5+ \
3 3 / 3 SS
3.5 3.5 3.5 (
4 4 < 4
< <
4.5 ' 4.5 < 4.5 \
5 5 ] 5 \ Clay
5.5 5.5 5.5 h
6 6 6 e
6.5 6.5 ~ 6.5 {
7 7 d 7 N
/ -
7.5 {- 7.5 7.5 [—
8 ? 8 8 Clay & silty clay
e oe ~ 65 Clay & silty cla
9 o < 9 ‘L ?l x & silty cla
g\ (P ?n vldy &S ] Cla'
) ~ ~ ~ Qand £ cilhs cand
9.5 c 9.5 c 9.5 p, = Sana & Sl ana
1 = = 1 = ode z Silty sand & sandy silt
\.\ *g % U %
10.5 <— 0O 10.5 0O 10.5 ‘J [a]
11 { 11 11
11.5 </- 11.5 11.5
12 \> 12 12 r
12.5 é‘ 12.5 12.5 é
13 13 * 13 (
13.5 13.5 13.5
/_.—’ ?
14 (, 14 14
14.5 \ 14.5 14.5
= Cand R <ilv eand
15 Q 15 15 SdN0 u.omy alnG
15.5 3 1857 ) 1554 N
16 S 16 16 ‘
16.5 ) 16.5 16.5 A
17 e 17 17 <‘>
17.5 i a 17.5 17.5
I/ )
18 { 18 18 L
185 ? 185 Y 185 (
19 _ 19 b) 19 \
19.5 \5 19.5 1957
20 T 20 L T T T T T 20_1—""' — L TR L L L L L L L
5 10 15 20 0 2 4 6 8 10 0 500 012345678 9101112131415161718
gt (MPa) Fr (%) u (kPa) SBT (Robertson et al. 1986)
Analysis method: Robertson (2009) G.W.T. (in-situ): 1.20 m Use fill: No Clay like behavior
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: All soils
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.18 Unit weight calculation: ~ Based on SBT K, applied: No MSF method: Method based
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Project: Microzonazione Sismica Il1 livello

Location: Busseto

CPT: cptul_Busseto
Total depth: 20.00 m
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G.W.T. (in-situ): 1.20 m
G.W.T. (earthq.): 1.00 m
Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation: ~ Based on SBT

Analysis method:

Fines correction method:
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Earthquake magnitude M,,:
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applied: All soils

Limit depth applied: No
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MSF method: Method based
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Project: Microzonazione Sismica Il1 livello
Location: Busseto

CPT: cptu2_Busseto

Total depth:

20.00 m

Cone resistance Norm. friction ratio Pore pressure Soil Behaviour Type
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gt (MPa) Fr (%) u (kPa) SBT (Robertson et al. 1986)
Analysis method: Robertson (2009) G.W.T. (in-situ): 5.40m Use fill: No Clay like behavior
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: All soils
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.18 Unit weight calculation: ~ Based on SBT K, applied: No MSF method: Method based
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Project: Microzonazione Sismica Il1 livello

Location: Busseto

CPT: cptu2_Busseto
Total depth: 20.00 m
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Analysis method: Robertson (2009) G.W.T. (in-situ): 5.40
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00
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applied: All soils

Limit depth applied: No
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MSF method: Method based
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Project: Microzonazione Sismica I11 livello CPT: Cptu3_Spigarolo
Location: Busseto Total depth: 20.00 m
Cone resistance Norm. friction ratio Pore pressure Soil Behaviour Type
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gt (MPa) Fr (%) u (kPa) SBT (Robertson et al. 1986)
Analysis method: Robertson (2009) G.W.T. (in-situ): 4.00 m Use fill: No Clay like behavior
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: All soils
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.18 Unit weight calculation: ~ Based on SBT K, applied: No MSF method: Method based
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CPT: Cptu3_Spigarolo

Project: Microzonazione Sismica Il1 livello
Location: Busseto Total depth: 20.00 m
CRR plot FS Plot Vertical settlements
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Analysis method: Robertson (2009) G.W.T. (in-situ): 4.00 m Use fill: No Clay like behavior
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: All soils
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.18 Unit weight calculation: ~ Based on SBT K, applied: No MSF method: Method based
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Project: Microzonazione Sismica I11 livello CPT: cptu4_Frescarolo
Location: Busseto Total depth: 20.00 m
Cone resistance Norm. friction ratio Pore pressure Soil Behaviour Type
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gt (MPa) Fr (%) u (kPa) SBT (Robertson et al. 1986)
Analysis method: Robertson (2009) G.W.T. (in-situ): 4.10 m Use fill: No Clay like behavior
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: All soils
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.17 Unit weight calculation: ~ Based on SBT K, applied: No MSF method: Method based
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Microzonazione Sismica 111 livello

CPT: cptu4_Frescarolo

Total depth: 20.00 m
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Project: Microzonazione Sismica 111 livello CPT: cptu5_Madonna dei Prati

Location: Busseto

Total depth

:19.12 m

Cone resistance Norm. friction ratio Pore pressure Soil Behaviour Type
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gt (MPa) Fr (%) u (kPa) SBT (Robertson et al. 1986)
Analysis method: Robertson (2009) G.W.T. (in-situ): 4.35m Use fill: No Clay like behavior
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: All soils
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.17 Unit weight calculation: ~ Based on SBT K, applied: No MSF method: Method based
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Project: Microzonazione Sismica I11 livello CPT: cptu5_Madonna dei Prati
Location: Busseto Total depth: 19.12 m
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Analysis method: Robertson (2009) G.W.T. (in-situ): 4.35m Use fill: No Clay like behavior
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: All soils
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.17 Unit weight calculation: ~ Based on SBT K, applied: No MSF method: Method based
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Depth (m)
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Project: Microzonazione Sismica Il1 livello
Location: Busseto

CPT: cptu6_Semoriva

Total depth

:20.00 m

Cone resistance Norm. friction ratio Pore pressure

10
10.5
11
11.5
12
12.5
13
13.5
14+
14.5
15
15.5-
16
16.5-
174
17.5
184
18.5
19

19.5

20

Soil Behaviour Type

Sty cay

15 20 200 400 600 012345678 9101112131415161718

qt (MPa) Fr (%) u (kPa)

Analysis method: Robertson (2009) G.W.T. (in-situ): 3.10m Use fill: No
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: No

SBT (Robertson et al.

Clay like behavior
applied:

Limit depth applied:
Limit depth:

MSF method:

1986)

All soils

No

N/A

Method based
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Depth (m)
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ENGINEERING GEOLOGY
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Project: Microzonazione Sismica Il1 livello

Location: Busseto

CPT: cptu6_Semoriva
Total depth: 20.00 m

CRR plot FS Plot
01— T o
o541 |
1 LV
During earthq.

Depth (m)
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16.5-
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18.5

19.5

0.€ 0 0.5 1

0 0.2
CRR & CSR

0.4

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:

Robertson (2009)
Robertson (2009)
Based on Ic value
6.14
0.14

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

Ic cut-off value:

1.5
Factor of safety

Average results interval:

Unit weight calculation:

2

Depth (m)

3.10m
1.00 m

2.60
Based on SBT

2
2.5

e

3.5
4
4.5
5
5.5
6
6.5
74
7.5
8-
8.5
9+
9.5
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10.5
114
11.5
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14.5
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17.5
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18.5-
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5 10 15 20
Liquefaction potential

Use fill: No
Fill height: N/A
Fill weight: N/A
Trans. detect. applied: Yes
K, applied: No

Depth (m)

13
13.5
14
14.5
15
15.5
16

1.5 2

0 0.5 1
Settlement (cm)

Clay like behavior

applied: All soils

Limit depth applied: No

Limit depth: N/A

MSF method: Method based
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Depth (m)

Project:

ENGEO ;..

ENGINEERING GEOLOGY
www.engeo.it

Microzonazione Sismica I11 livello

Location: Busseto

Www.engeo.it

CPT: cptu7_Roncole_Verdi
Total depth: 19.26 m
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gt (MPa)
Analysis method: Robertson (2009) G.W.T. (in-situ): 5.30 m
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m
Points to test: Based on Ic value  Average results interval: 3
Earthquake magnitude M,,: 6.14 2.60 Trans. detect. applied:
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT

Soil Behaviour Type
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No
N/A
N/A
Yes
No

Clay like behavior

Limit depth applied:

SBT (Robertson et al. 1986)

All soils

No

N/A

Method based
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Depth (m)
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Project: Microzonazione Sismica Il1 livello

Location: Busseto

CPT: cptu7_Roncole_Verdi
Total depth: 19.26 m

CRR plot FS Plot Vertical settlements
o1T 7T — 0 0 —
o5 | 0.5 0.5
: A 4 : ]
! During earthg. ! !
‘ i 1.5 1.5
2 2
2.5 2.5
3] 3
3.5 3.5
44 4
4.5 4.5
5 5
5.5 5.5
6 6
6.5 6.5
7 7
7.5 7.5
8 8
8.5 8.5
—~ —~ 9 —~ 9
E E E
= o 957 - 95
e e e
10 & g 104 g 10
o o o
10.54 10.54 10.5
11 11 11
11.54 11.54 11.5
12 12 12
12.54 12.54 12.5
13- 13- 13
13.54 13.54 13.5
14 14 14
14.54 14.54 14.5
15 15 15
15.5- 15.5- 15.5
16 16 16
16.5- 16.5- 16.5
17 17
17.54 17.54 17.5
18- 18- 18
18.5 18.5 18.5
19 19 19
T T T T T
0 0.2 0.4 0.€ 0 0.5 1 1.5 0 5 10 15 20
CRR & CSR Factor of safety Liquefaction potential Settlement (cm)
Analysis method: Robertson (2009) G.W.T. (in-situ): 5.30 m Use fill: No Clay like behavior
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: All soils
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: No MSF method: Method based
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Depth (m)
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Project: Microzonazione Sismica Il1 livello
Location: Busseto

CPT: cptu8_Roncole_Verdi
Total depth: 20.00 m

Cone resistance Norm. friction ratio Pore pressure

15 |

1254
13
13543
144

1454

15
15.5—%
1640
16.5—‘1"'
17—}
17.5—3

184
185\
194

1954

20—

qt (MPa) u (kPa)

Analysis method: Robertson (2009) G.W.T. (in-situ): 5.80 m Use fill: No
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: No

Soil Behaviour Type

,ang,&,si,, rsand
10 15 20 0 200 400 600 0123456 78 9101112131415161718

SBT (Robertson et al. 1986)

Clay like behavior
applied:

Limit depth applied:

Limit depth:
MSF method:

All soils

No

N/A

Method based
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Project: Microzonazione Sismica Il1 livello

Location: Busseto

CPT: cptu8_Roncole_Verdi
Total depth: 20.00 m

CRR plot FS Plot
01— T o
o541 |
1 LV
During earthq.
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CRR & CSR

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:

Robertson (2009)
Robertson (2009)
Based on Ic value
6.14
0.14

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

Ic cut-off value:

1.5

Factor of safety

Average results interval:

Unit weight calculation:

2

2.60
Based on SBT

Depth (m)

5.80 m
1.00 m

2
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18.5-
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Liquefaction potential

Use fill: No
Fill height: N/A
Fill weight: N/A
Trans. detect. applied: Yes
K, applied: No

Vertical settlements

13
13.5
14
14.5
15
15.5
16

o

0.2 0.4
Settlement (cm)

Clay like behavior

applied: All soils

Limit depth applied: No

Limit depth: N/A

MSF method: Method based
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Depth (m)
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Project: Microzonazione Sismica Il1 livello
Location: Busseto

CPT: cptu9_Samboseto
Total depth: 16.72 m

Cone resistance Norm. friction ratio Pore pressure

10.5

11.5

12.5

13.5

14.5

15.5

16.5-
10 20 30 0 2 4 6 8 10 0 500
gt (MPa) Fr (%) u (kPa)

Analysis method: Robertson (2009) G.W.T. (in-situ): 4.30 m Use fill:

Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height:

Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied:
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied:

Depth (m)

Soil Behaviour Type

012345678 9101112131415161718

No
N/A
N/A
Yes
No

Clay like behavior
applied:

Limit depth applied:
Limit depth:

MSF method:

SBT (Robertson et al. 1986)

All soils

No

N/A

Method based
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Project: Microzonazione Sismica Il1 livello

Location: Busseto

CPT: cptu9_Samboseto
Total depth: 16.72 m

CRR plot FS Plot
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During earthg.
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Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:

Robertson (2009)
Robertson (2009)
Based on Ic value
6.14
0.14

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

Ic cut-off value:

1.5

Average results interval:

Unit weight calculation:

Depth (m)

4.30 m
1.00 m
3
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Based on SBT

5 10 15 20
Liquefaction potential

Use fill: No
Fill height: N/A
Fill weight: N/A
Trans. detect. applied: Yes
K, applied: No

Vertical settlements

(U ] |

Depth (m)

14.5

15

15.5

16
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0 0.05
Settlement (cm)

0.1 0.15

Clay like behavior

applied: All soils

Limit depth applied: No

Limit depth: N/A

MSF method: Method based
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CPT: cptulO_Contrada della Chiesa
Total depth: 19.96 m

Microzonazione Sismica I11 livello

Project:

Location: Busseto

Depth (m)

Cone resistance

Norm. friction ratio

Pore pressure

Soil Behaviour Type

0 0 0 "
Clay & silty clay
0.5 0.5 0.5 C|ay
1 1 14 Clay & silty clay
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1.5 1.5 1.5 a
2 2 2
2.5 2.5 2.5 Clay
3 3 3 .
Clay & silty clay
3.5 3.5 3.5 Clay
47 47 47 Clay & silty clay
4.5 4.5 4.5 4
5 5 5 I nsitu
5.5 5.5 5.5
6 6 6
6.5 6.5 6.5
7 7 7 7
7.5 7.5 7.5 7.5
8 8 8 8
8.5 8.5 8.5 8.5
9 9 9 9 Clay
9.5 T 9.5 T 9.5 € 95
Nt Nt Nt
10 < 10 < 10 < 10
o o o
o) o) o)
10.5 0O 10.57 0O 10.57 0O 10.5
114 114 114 11
11.5 11.5 11.5 11.5
12 12 12 12
12.5 12.5 12.5 12.5
13 13 13 13
13.5 13.5 13.5 13.5
Clay & silty clay
14— 14— 14— 14— :
Sand & silty sand
14.5- 14.5- 14.5- 14.5- Silty sand & sandy silt
Sand & sifty sand
15 15 15 15 m—— Silty sand & sandy silt
15.5 15.5 15.5 15.5
16 16 16 16
16.5 16.5 16.5 16.5
17 17 17 17
17.5 17.5 17.5 17.5 .
Sand & sifty sand
18- 18- 18- 18-
18.5 18.5 18.5 18.5
19 19 19 19
19.5 19.5 19.5 19.5
20 T T T T 20 LI L L L 20| T T T 20 LI L TR TRL NI TNLUS LA NI LI L L R L BRI L L L
5 10 15 20 0 2 4 6 8 10 0 200 400 600 012345678 9101112131415161718
qt (MPa) Fr (%) u (kPa) SBT (Robertson et al. 1986)
Analysis method: Robertson (2009) G.W.T. (in-situ): 470 m Use fill: No Clay like behavior
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: All soils
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.16 Unit weight calculation: ~ Based on SBT K, applied: No MSF method: Method based
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Project: Microzonazione Sismica Il1 livello
Location: Busseto

CPT: cptulO_Contrada della Chiesa
Total depth: 19.96 m

CRR plot FS Plot
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During earthq.
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CRR & CSR Factor of safety Liquefaction potential

Analysis method: Robertson (2009) G.W.T. (in-situ): 4.70 m Use fill: No
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes
Peak ground acceleration:  0.16 Unit weight calculation: ~ Based on SBT K, applied: No

Vertical settlements

Depth (m)

20
Settlement (cm)

Clay like behavior

applied: All soils

Limit depth applied: No

Limit depth: N/A

MSF method: Method based
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Project: Microzonazione Sismica I11 livello CPT: scptul_Busseto
Location: Busseto Total depth: 22.84 m
Cone resistance Norm. friction ratio Pore pressure Soil Behaviour Type
0 0 —=_ 0 0 Clay & silty clay
0.5 0.5 S 0.5 0.5
1 1 — 1 1
1.5 1.5 1.5 { 1.5
2 2 < 2 ‘ 2 Clay
2.5 2.5 é 2.5 \ 2.5
3 3 J 3 3
3.5 3.5 3.5 S 4 3.5
. . . Insitu .
4 J 4 é_., 4 \ 4 .
s ) s - s . s Clay & silty cla
78 - == : : Clay ™
5 ( 5 ‘; 5 e 5 3 Eia‘{? &silty clay
5.5 5.5 C 55 5.5 | i
e — < ‘ 8|a¥, & Sliy clay
6 61 & 6 ~ 6 et 5 :
) — 4 Silty sand & sandy silt
6.5 6.5 5 6.5 6.5 : Clay &silty clay
7 } 7 - 7 L); 7 Clay
7.5 - 7.5 (S— 7.5 7.5 Clay & SIII}/ cla
8 e 8 8 Sand & silty sand
8.5 8.5 8.5 8.5 ) -
0 C_ 0 7 0 0 glllv sguli & ?awd silt
ay & silty clay
9.5 ? a5 9.5 "5 9.5 1
10 Z 10 10 10 Sand & silty sand
105 > 105 105 105 . .
|~ z a 4 2 Sitty sand & sandy it
11 E 1 f £ 111Y E 1
11.5 ) S 115 S 115 S 115
12 a 12 a 12 a 12
'% R
12.5 12.5 12.5 12.5
S : X
r < r ik r Sand & sitty sand
13.5 ‘? 13.5 1 13.5 13.5 ki
14 /, 14 fj 14 14
14.5 14.5 14.5 14.5
15 /J 15 } 15 15
15.5 f_’ 15.5 } 15.54 15.5 and
16 g:? 16 16 16 Sand & silty sand
16.5 16.5 16.5 16.5 San
17 TRy 17 174 = 17 Sand
A Ut H‘.
17.5 17.5 17.5 17.5 Sg nd
18 { 18 18 18
18.5 18.5 18.5 18.5
19 ( 19 ) 19 19
< Sand & silty sand
195 7 195 195 195 &
20 < 20 20 A 20
20.5 1 % 20.5 20.5 \ 20.5
21 21 21 21 Sanc
( p
21.5 \ 21.5 Z 21.5 1 21.5
22 22 22 1 22 Sand & me sand
C: Y
22.5 22.5 J 22.5 \ 22.5
10 20 30 0 2 4 6 8 10 0 500 012345678 9101112131415161718
gt (MPa) Fr (%) u (kPa) SBT (Robertson et al. 1986)
Analysis method: Robertson (2009) G.W.T. (in-situ): 3.40m Use fill: No Clay like behavior
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: All soils
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.16 Unit weight calculation: ~ Based on SBT K, applied: No MSF method: Method based
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Project: Microzonazione Sismica 111 livello CPT: scptul_Busseto
Location: Busseto Total depth: 22.84 m
CRR plot FS Plot LPI Vertical settlements
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Analysis meth

Fines correction method:

Paints to test:
Earthquake m

Peak ground acceleration:

od:

6.14
0.16

agnitude M,

Robertson (2009)
Robertson (2009)
Based on Ic value

Ic cut-off

Unit weight calculation:

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:

value:

3.40m
1.00 m

Based on SBT

Use fill: No
Fill height: N/A
Fill weight: N/A
Trans. detect. applied: Yes
K, applied: No

Clay like behavior

applied: All soils

Limit depth applied: No

Limit depth: N/A

MSF method: Method based
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Depth (m)
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Project: Microzonazione Sismica I11 livello CPT: scptu2_Busseto
Location: Busseto Total depth: 23.82 m
Cone resistance Norm. friction ratio Pore pressure Soil Behaviour Type
0 7 T OJI 0 Silty sand & sandy sit
0.5 0.5 0.5 —l 0.5 Clay
¥ L By i
1 ’ 1 1 \ 1 Clay & silty clay
1.5 ( 1.5 1.5 t 1.5 Cid)’
2 ' 2 <-\ 2 \\ 2 Clay & silty clay
2.5 2.5 \ 2.5 2.5
e \
3 3 < 3 \\ - 3
3.5 3.5 ; 3.5 \insitu 3.5
. . < . \ . Clay
J A
4.5 4.5 4.5 )) 4.5
5 5 5 \ 5
‘.__)
5.5 5.5 > 5.5 \ \ 5.5 Clay & Sllly Cla)
6 6 Z 6 6 il
\ Clay & silty clay
6.5 6.5 6.5 6.5 | i |
- - - \ _ - Clay & silty clay
7 7 prd 7 \ "X 7 Clay & silty clay
g ?
e e e | =, e Clay & silty clay
¢ 8 711 8 Sitty sand & sandy silt
8.5 8.5 j 8.5 { 8.5 Clay &silty clay
> —_— cH‘. and & sandy sil
9 { 9 9 ( 9 Silty sand & sandy silt
9.5 9.5 9.5 9.5
10 = 10 104§ 10
10.5 10.5 10.5 10.5
11 {; _u 4 _u 3 _u
11.5 E 115 E 115 E 115
& ol I = 1l -
12 s 12 s 12 \ s 12
125 P 8 125 8 125 ‘ 8 125
13 Q’ 13 ¢ 13 13
= ¢ 4
13.5 = 13.5 { 13.5 3\ 13.5
14 £ 14 14 14
14.5 SS 14.5 14.5 14.5
> . I
15 < 15 15 15 Sand & sitty sand
15.5 15.5 15.5 15.5
16 = 16 r 16 3 16
165 & 165 1657 Y 165
<
17 > 17 17 < 17
17.5 ) 1751 17.5 3 17.5
18 - 3 18 18 f \ 18
18.5 18.5 18.5 18.5
19 S 19 s 19 ) \ 19
2 § R Y
19.5 19.5 19.5 3 19.5
20 é 20 } 20 20
-
- > <
20.5 > 20.5 ) 20.5 20.5
21 {f__ 21 214 21 Sanc
21.5 21.5 21.5 21.5 Sand & Slny sand
22 B ; 22 22 22 Sand
22,5 22,5 22,5 9 22,5 <
23 23 23 = 23 Sand & silty sand
23.5 23.5 23.5 23.5
T T T T T T T T T T T T T T T T T T
5 10 15 20 25 0 2 4 6 8 10 0 200 400 012345678 9101112131415161718
gt (MPa) Fr (%) u (kPa) SBT (Robertson et al. 1986)
Analysis method: Robertson (2009) G.W.T. (in-situ): 3.40m Use fill: No Clay like behavior
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: All soils
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.18 Unit weight calculation: ~ Based on SBT K, applied: No MSF method: Method based
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Depth (m)
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Project: Microzonazione Sismica Il1 livello
Location: Busseto

CPT: scptu2_Busseto
Total depth: 23.82 m

CRR plot FS Plot
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CRR & CSR Factor of safety Liquefaction potential

Analysis method: Robertson (2009) G.W.T. (in-situ): 3.40m Use fill: No
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes
Peak ground acceleration:  0.18 Unit weight calculation: ~ Based on SBT K, applied: No

20

Depth (m)

Vertical settlements

Settlement (cm)

Clay like behavior
applied:

Limit depth applied:
Limit depth:

MSF method:

All soils

No

N/A

Method based
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Depth (m)
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Project: Microzonazione Sismica Il11 livello
Location: Busseto

CPT: scptu3_B
Total depth:

usseto
22.94m

Cone resistance Norm. friction ratio Pore pressure
1 1 ‘} 1 —rj\ 1
1.5 1.5 b3 1.5 x 1.5
2 2 <> 2 ( 2
—
2.5 2.5 2.5 2.5
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7 s 7 7
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8 f"f 8 \ 8
8.5 8.5 8.5
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9.5 r 9.5 9.5 9.5
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~—~ ~—~ ~—~
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12 Q{ g 12 f) g 12 ‘F g 12
o) o) o)
12.5 g o 125 0 125 \ o 125
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<
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14 14 14 = 14
14.5 14.5 14.54 % 14.5
15 L 15 15 k 15
15.5 { 15.5 15.5 \ 15.5
16 \ 16 16 :‘ 16
)
16.5 5 16.5 16.5 > 16.5
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»
185 g 185 § 1857 € 185
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21 > 21 -2 21 21
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gt (MPa) Fr (%) u (kPa)
Analysis method: Robertson (2009) G.W.T. (in-situ): 3.40m Use fill:
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height:
Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied:

Peak ground acceleration:  0.17 Unit weight calculation: ~ Based on SBT

K, applied:

Soil Behaviour Type

Clay

Clay & silty clay

Clay

Clay

Qiljy sand & sa 1d‘ silt

Clay &sily clay =

Silty sand & sandy silt

Silty sand & sandy silt

Silty sand & sandy silt
and & silty sand

Silty sand & sandy silt

Sand & silty sand

SanQ
aliuv
Sand Poiny 2nd
Laliv & ol aliu

Sand & silty sand

012345678 9101112131415161718

No
N/A
N/A
Yes
No

Clay like behavior
applied:

Limit depth applied:
Limit depth:

MSF method:

SBT (Robertson et al. 1986)

All soils

No

N/A

Method based
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Project: Microzonazione Sismica I11 livello CPT: scptu3_Busseto
Location: Busseto Total depth: 22.94 m
CRR plot FS Plot LPI Vertical settlements
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During earthq.
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CRR & CSR Factor of safety Liquefaction potential Settlement (cm)
Analysis method: Robertson (2009) G.W.T. (in-situ): 3.40m Use fill: No Clay like behavior
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: All soils
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.17 Unit weight calculation: ~ Based on SBT K, applied: No MSF method: Method based
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Project: Microzonazione Sismica Il1 livello
Location: Busseto

CPT: scptu4_Roncole_Verdi
Total depth: 30.14 m

Cone resistance Norm. friction ratio Pore pressure

Depth (m)
Depth (m)

Soil Behaviour Type

Clay & sily clay

10 20 500 1,000 012345678 9101112131415161718
SBT (Robertson et al. 1986)

gt (MPa) u (kPa)
Analysis method: Robertson (2009) G.W.T. (in-situ): 5.30 m Use fill: No
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: No

Clay like behavior
applied:

Limit depth applied:
Limit depth:

MSF method:

All soils

No

N/A

Method based
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Project: Microzonazione Sismica Il1 livello
Location: Busseto

CPT: scptu4_Roncole_Verdi
Total depth: 30.14 m

CRR plot FS Plot LPI
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CRR & CSR Factor of safety Liquefaction potential
Analysis method: Robertson (2009) G.W.T. (in-situ): 5.30 m Use fill: No
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: No

20

Vertical settlements

0 0.5 1 15 2
Settlement (cm)

Clay like behavior

applied: All soils

Limit depth applied: No

Limit depth: N/A

MSF method: Method based
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Depth (m)

Project:

Location: Busseto
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Microzonazione Sismica I11 livello

CPT: scptu5_San Rocco
Total depth: 27.06 m

0.5

1.5

2.5

3.5

4.5

5.5

6.5

7.5

8.5

9.5
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
20.5
21
21.5
22
22.57]
23
23.57]
24
24.5]
25
25.5
26
26.57]
27

Cone resistance

1

2

3

4

5

6 -

7

8-

9

Depth (m)

T T T
1 2 3
qt (MPa)

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:

Robertson (2009)
Robertson (2009)
Based on Ic value
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Norm. friction rati
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G.W.T. (in-situ):

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

Unit weight calculation:

Depth (m)

2.60
1.00
3

2.60
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Pore pressure

0.5
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24
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T
1,000
u (kPa)

o —

m Use fill:
m Fill height:
Fill weight:

Trans. detect. applied:

K, applied:

Depth (m)

Soil Behaviour Type

Clay & silty clay
Clay

Clay & silty clay
Clay & silty clay

Clay
Organic soil

Clay

Clay & silty clay
Clay

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

Clay & silty clay
Clay & silty clay

Clay

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

Clay

Clay & silty clay

Clay

Clay & silty clay

Clay & silty clay

Silty sand & sandy silt
Clay & silty clay

Clay

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

012345678 9101112131415161718
SBT (Robertson et al. 1986)

No
N/A
N/A
Yes
No

Clay like behavior

applied: All soils

Limit depth applied: No

Limit depth: N/A

MSF method: Method based
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Project: Microzonazione Sismica I11 livello CPT: scptu5_San Rocco
Location: Busseto Total depth: 27.06 m
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Analysis method: Robertson (2009) G.W.T. (in-situ): 2.60m Use fill: No Clay like behavior

Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: All soils
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A

Peak ground acceleration:  0.16 Unit weight calculation: ~ Based on SBT K, applied: No MSF method: Method based
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Microzonazione Sismica I11 livello

Project:

Location: Busseto

CPT: scptul_Busseto_Casa Salute
Total depth: 17.88 m

Cone resistance Pore pressure

I nsitu
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10 20 30 0 200 012345678 9101112131415161718
gt (MPa) Fr (%) u (kPa) SBT (Robertson et al. 1986)
Analysis method: Robertson (2009) G.W.T. (in-situ): 6.20 m Use fill: No Clay like behavior
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: All soils
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.17 Unit weight calculation: ~ Based on SBT K, applied: No MSF method: Method based
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Project: Microzonazione Sismica Il1 livello

Location: Busseto

CPT: scptul_Busseto_Casa Salute

Total depth: 17.88 m

CRR plot FS Plot Vertical settlements
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Analysis method: Robertson (2009) G.W.T. (in-situ): 6.20 m Use fill: No Clay like behavior
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: All soils
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.17 Unit weight calculation: ~ Based on SBT K, applied: No MSF method: Method based
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Project: Microzonazione Sismica Il1 livello
Location: Busseto

CPT: cptu2_Busseto_Casa Salute
Total depth: 20.18 m

Cone resistance Norm. friction ratio Pore pressure

10 20 30 0 2 4 6 8 10 0 200 400
gt (MPa) Fr (%) u (kPa)
Analysis method: Robertson (2009) G.W.T. (in-situ): 6.15m Use fill:
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height:
Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied:
Peak ground acceleration:  0.17 Unit weight calculation: ~ Based on SBT K, applied:

Soil Behaviour Type

012345678 9101112131415161718
SBT (Robertson et al. 1986)

No
N/A
N/A
Yes
No

Clay like behavior
applied:

Limit depth applied:
Limit depth:

MSF method:

All soils

No

N/A

Method based
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Depth (m)

Engeo srl
via Adorni, 2
43121 Parma
Www.engeo.it

ENGEO .

ENGINEERING GEOLOGY
www.engeo.it

Project: Microzonazione Sismica Il1 livello

Location: Busseto

CPT: cptu2_Busseto_Casa Salute
Total depth: 20.18 m

FS Plot

CRR plot
oT— v

During earthq.

0 0.2 0.4 0.€ 0 0.5 1

CRR &CSR
Analysis method: Robertson (2009)
Fines correction method: Robertson (2009)
Points to test: Based on Ic value
Earthquake magnitude M,,: 6.14
Peak ground acceleration:  0.17

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

Ic cut-off value:

Factor of safety

Average results interval:

Unit weight calculation:

Depth (m)

6.15m
1.00 m

2.60
Based on SBT

2
2.5

e

3.5
4
4.5
5
5.5
6
6.5
74
7.5
8-
8.5
9+
9.5
10
10.5
114
11.5
124
12.5
13
13.5
14
14.5
15
15.5-
16

16.5-

17

17.5
184
18.5-
19

19.5

20

5 10 15
Liquefaction potential

Use fill: No
Fill height: N/A
Fill weight: N/A
Trans. detect. applied: Yes
K, applied: No

Vertical settlements

Depth (m)
o

14.5

20

Settlement (cm)

Clay like behavior

applied: All soils

Limit depth applied: No

Limit depth: N/A

MSF method: Method based
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Depth (m)

Project:

Location: Busseto

ENGEO ;..

ENGINEERING GEOLOGY
www.engeo.it

Engeo srl
via Adorni, 2

43121 Parma
Www.engeo.it

Microzonazione Sismica I11 livello

CPT: cptu3_Busseto_Casa Salute

Total depth: 12.14 m

Cone resistance

0.8
14
1.2
1.4+
1.6
1.8
2
2.2
2.4
2.6
2.8
3]
3.2
3.4
3.6
3.8
4
4.2
4.4
4.6
4.8
=
5.2
5.4
5.6
5.8
6
6.2
6.4
6.6
6.8
74
7.2
7.4
7.6
7.8
8-
8.2
8.4
8.6
8.8
9
9.2
9.4
9.6
9.8
10
10.2
10.4
10.6
10.8
11
11.2
11.4
11.6
11.8
12

Depth (m)

T
5 10
qt (MPa)

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:

15

Robertson (2009)
Robertson (2009)
Based on Ic value
6.14
0.17

0.8
14
1.2
1.4+
1.6
1.8
2
2.2
2.4
2.6
2.8
3]
3.2
3.4
3.6
3.8
4
4.2
4.4
4.6
4.8
=
5.2
5.4
5.6
5.8
6
6.2
6.4
6.6
6.8
74
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7.4
7.6
7.8
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8.2
8.4
8.6
8.8
9
9.2
9.4
9.6
9.8
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10.4
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10.8
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11.2
11.4
11.6
11.8
12

Unit weight calculation:

Norm. friction ratio
LI L L L

0 2 4 6 8 10
Fr (%)

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

G.W.T. (earthq.):

Average results interval:

Ic cut-off value:

Pore pressure

0.8

1]
1.2
1.4
1.6
1.8

24
2.2
2.4
2.6
2.8

34
3.2
3.4
3.6
3.8

4
4.2
4.4
4.6
4.8

54
5.2
5.4
5.6
5.8

6
6.2
6.4
6.6
6.8

74
7.2
7.4
7.6
7.8
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8.2
8.4
8.6
8.8

94
9.2
9.4
9.6
9.8

10
10.2
10.4
10.6
10.8 ¢

114
11.2
11.4
11.6
11.8

124

Depth (m)

A% " Y/

A 4
I nsitu

Depth (m)

9.2
9.4
9.6
9.8
10
10.2
10.4
10.6
10.8
11
11.2
11.4
11.6
11.8
12

3.20m

1.00 m

3

2.60

Based on SBT

Soil Behaviour Type

Clay & silty clay
Clay

Clay & silty clay
8@// & sily clay

Clay

Clay & silty clay
Clay

Clay & silty clay

Clay

Clay & silty clay

Siy sand & sandy silt
Gy sy sy

Clay & silly cla
Siltyysandly& sa¥1dy silt

Sand & sifty sand
Silty sand & sandy silt

Sand & sifty sand

Silty sand & sandy silt

| T
500 0
u (kPa)

Use fill:

Fill height:

Fill weight:

Trans. detect. applied:
K, applied:

N/A
N/A
Yes
No

IR L
6 7 8 9101112131415161718

BT (Robertson et al. 1986)

(%2}

Clay like behavior
applied:

Limit depth applied:
Limit depth:

MSF method:

All soils

No

N/A

Method based
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Depth (m)

Engeo srl

EN GEO Sl via Adorni, 2

ENGINEERING GEOLOGY
) 43121 Parma
www.engeo.it

Www.engeo.it

Project: Microzonazione Sismica I11 livello CPT: cptu3_Busseto_Casa Salute
Location: Busseto Total depth: 12.14 m

CRR plot FS Plot LPI Vertical settlements

Depth (m)
Depth (m)

0 0.2 0.4 0.€ 0 0.5 1 1.5 2 0 5 10 15 20 0 0.5 1
CRR & CSR Factor of safety Liquefaction potential Settlement (cm)
Analysis method: Robertson (2009) G.W.T. (in-situ): 3.20m Use fill: No Clay like behavior
Fines correction method: Robertson (2009) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: All soils
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 6.14 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.17 Unit weight calculation: ~ Based on SBT K, applied: No MSF method: Method based
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