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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelicel
Location: Total depth: 19.74 m
Cone resistance Sleeve friction Pore pressure
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P
Location:

CPT: SFelicel
Total depth: 19.74 m

SBT - Bqg plots (normalized)

SBTn plot
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SBTn legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravely sand to sand

. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to clayey sand
Bl 3. Clay to silty clay [ 6. Clean sand to silty sand [ ]| 9. Very stiff fine grained
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelicel
Location: Total depth: 19.74 m
Norm. cone resistance Norm. friction ratio Norm. pore pressure ratic SBTn Index Norm. Soil Behaviour Type
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Clay & silty cla
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Qtn Fr (%) Bq SBTn (Robertson 1990)
SBTn legend
[l 1 Sensitive fine grained [ 4. Clayeysilt tosilty clay  [] 7. Gravely sand to sand
[l 2 Organic material [] 5. silty sand to sandy silt [T 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [0 6. Clean sand to silty sand  [] 9. very stiff fine grained
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Dott. Geol. Valeriano Franchi

V.le Caduti in Guerra, 1
41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P
Location:

CPT: SFelicel
Total depth: 19.74 m

Permeability SPT N60 Young's modulus Relative density Friction angle
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Calculation parameters
Permeability: Based on SBT, Relative desnisty constant, Cpr: 350.0
SPT Neo: Based on I. and q: Phi: Based on Kulhawy & Mayne (1990)
Young’s modulus: Based on variable alpha using I (Robertson, 2009) @ User defined estimation data
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelicel
Location: Total depth: 19.74 m
Constrained Modulus Shear modulus Shear strength Undrained strength ratio OCR
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Calculation parameters

Constrained modulus: Based on variable ajpha using 1. and Qi (Robertson, 2009)
Go: Based on variable ajpha using I (Robertson, 2009)
Undrained shear strength cone factor for clays, Nw: Auto

OCR factor for clays, Ni:: Auto
—@— User defined estimation data
—@— Flat Dilatometer Test data
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P
Location:

CPT: SFelicel
Total depth: 19.74 m

Shear Wave velocity State parameter
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Calculation parameters

Soil Sensitivity factor, Ns: 7.10
—@— User defined estimation data
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelicel
Location: Total depth: 19.74 m

gt (MPa)| Ksbt (m/s)| N60 |Es(MPa)| Dr |Phi(°)|M (MPa)|Go (MPa)| Su'(kPa) | Suratio| OCR | Gamma
(KN/m3)

Depth (m) Elevation: 16.60 (m) Description

s

2 - .
2.5
3
3.5
4
4.5
5
5.5
6
6.5
7
7.5
8
8.5
9
9.5
10
10.5
11
11.5
12
12.5
13 |
13.5
14
14.5
15
15.5
16
16.5
17
17.5
18
18.5
19
19.5

Argilla 1.3 6.74E-9 6.9 45.5 - - 17.0 49.8 76.4 1.3 6.7 18.2

b 4

Argilla e argilla limosa 2.0 3.57E-8 8.9 49.6 - - 25.2 54.5 127.0 1.2 7.6 17.7

Sabbia e sabbia limosa 7.7 1.60E-5 19.3 61.1 47.7 | 38.5 65.8 73.3 - - - 17.9

Argilla 1.6 2.18E-9 9.0 - - - 10.3 63.4 83.8 0.6 2.6 17.8

5 10 15 1 2 3 4
Tip resistance (MPa) Ic
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This software is licensed to: Alessandro Ghinoi

CPT name: SFelicel

Cone resistance Norm. Soil Behaviour Type Typical Geotech. Section
152 1.5 Argilla e argilla limosa
2; F ! 2; Argilla
34 1 3
3.5- 3.5
4 4
4.5+ 4.5
b 5
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Tip resistance (MPa) SBTn (Robertson 1990)
Tabular results
..z Layer No: 1 ::.
Code: 1 Start depth: 0.00 (m), End depth: 2.00 (m)

Description: Argilla e argilla limosa

Basic results Estimation results

Total cone resistance: 2.39 £0.41 MPa Permeability: 1.73E-07 £6.41E-06 m/s
Sleeve friction: 86.99 +£19.90 kPa N60: 9.07 +£0.96 blows

SBT.: 4 Es: 44.26 +£3.33 MPa

SBTn description: Clay & silty clay Dr (%): 0.00 £0.00

@ (degrees): 0.00 £0.00 °
Unit weight: 18.46 £0.43 kN/m3

Constrained Mod.: 32.61 +5.26 MPa
Go: 52.79 +£5.49 MPa

Su: 152.77 £27.45 kPa

Su ratio: 3.25 £0.50

O.C.R.: 22.85 +5.22
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This software is licensed to: Alessandro Ghinoi

CPT name: SFelicel

..: Layer No: 2 ::.

Code: 2 Start depth: 2.00 (m), End depth: 8.50 (m)

Description: Argilla

Estimation results

Permeability: 6.74E-09 £1.69E-08 m/s
N60: 6.86 +1.05 blows

Es: 45.50 £0.27 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 £0.00 °

Unit weight: 18.15 +£0.36 kN/m3

Basic results

Total cone resistance: 1.33 +£0.30 MPa
Sleeve friction: 81.00 +24.88 kPa
SBT.: 3

SBTn description: Clay

Constrained Mod.: 17.00 £4.57 MPa
Go: 49.77 £5.16 MPa

Su: 76.36 +£20.86 kPa

Su ratio: 1.33 £0.58

0.C.R.: 6.74 £4.04

..z Layer No: 3 ::.

Code: 3 Start depth: 8.50 (m), End depth: 10.23 (m)

Description: Argilla e argilla limosa

Estimation results

Permeability: 3.57E-08 £2.13E-07 m/s
N60: 8.86 +2.38 blows

Es: 49.62 +11.48 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 £0.00 °

Unit weight: 17.75 £0.68 kN/m3

Basic results

Total cone resistance: 2.01 £0.76 MPa
Sleeve friction: 49.69 +£29.02 kPa
SBT,: 4

SBTn description: Clay & silty clay

Constrained Mod.: 25.20 £10.97 MPa
Go: 54.51 £13.07 MPa

Su: 126.96 +40.09 kPa

Su ratio: 1.24 £0.37

O.C.R.: 7.61 £2.99

..: Layer No: 4 ::.

Code: 4 Start depth: 10.23 (m), End depth: 12.83 (m)

Description: Sabbia e sabbia limosa

Estimation results

Permeability: 1.60E-05 +6.81E-05 m/s
N60: 19.34 +£6.81 blows

Es: 61.06 £13.12 MPa

Dr (%): 47.69 +9.36

@ (degrees): 38.46 £2.03 °

Unit weight: 17.90 £0.81 kN/m3

Basic results

Total cone resistance: 7.70 £3.90 MPa
Sleeve friction: 36.18 +24.34 kPa
SBT,: 6

SBTn description: Sand & silty sand

Constrained Mod.: 65.78 £24.65 MPa
Go: 73.26 £18.04 MPa

Su: 0.00 +0.00 kPa

Su ratio: 0.00 £0.00

O.C.R.: 0.00 +0.00

..: Layer No: 5 ::.

Code: 5 Start depth: 12.83 (m), End depth: 19.60 (m)

Description: Argilla

Estimation results

Permeability: 2.18E-09 +2.83E-08 m/s
N60: 8.98 +1.56 blows

Es: 0.00 £0.00 MPa

Dr (%): 0.00 £0.00

¢ (degrees): 0.00 £0.00 °

Unit weight: 17.81 £0.59 kN/m3

Basic results

Total cone resistance: 1.56 +£0.36 MPa
Sleeve friction: 57.04 +28.26 kPa
SBTn: 3

SBTn description: Clay

Constrained Mod.: 10.31 £6.28 MPa
Go: 63.41 £12.38 MPa

Su: 83.77 +£27.80 kPa

Su ratio: 0.58 £0.17

O.C.R.: 2.63 +1.23
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P
Location:

CPT: SFelicel

Total depth: 19.74 m, Date: 06/11/2019

Summary table of mean values

From depth Thickness  Permeability SPTneo Es Dy Friction  Constrained Shear Undrained Undrained OCR Unit weight
To depth (m) (m/s) (blows/30cm) (MPa) angle modulus, M modulus, Go strength, Sy strength (kN/m3)

(m) (MPa) (MPa) (kPa) ratio

0.00 2.00 1.73E-07 9.1 44.3 0.0 0.0 32.6 52.8 152.8 3.2 22.9 18.5
2.00 (£6.41E-06) (£1.0) (£3.3) (£0.0) (£0.0) (£5.3) (%£5.5) (£27.4) (£0.5) (£5.2) (£0.4)
2.00 6.50 6.74E-09 6.9 45.5 0.0 0.0 17.0 49.8 76.4 1.3 6.7 18.2
8.50 (%1.69E-08) (£1.0) (£0.3)  (¥0.0)  (x0.0) (£4.6) (£5.2) (£20.9) (£0.6) (£4.0) (£0.4)
8.50 173 3.57E-08 8.9 49.6 0.0 0.0 25.2 54.5 127.0 1.2 7.6 17.7
10.23 (£2.13E-07) (£2.4) (#11.5)  (£0.0)  (£0.0) (£11.0) (£13.1) (+40.1) (£0.4) (£3.0) (£0.7)
10.23 2.60 1.60E-05 19.3 61.1 47.7 38.5 65.8 73.3 0.0 0.0 0.0 17.9
12.83 (£6.81E-05) (£6.8) (£13.1) (£9.4) (£2.0) (£24.6) (+18.0) (£0.0) (£0.0) (£0.0) (£0.8)
12.83 6.77 2.18E-09 9.0 0.0 0.0 0.0 10.3 63.4 83.8 0.6 2.6 17.8
19.60 (+2.83E-08) (£1.6) (£0.0) (£0.0) (£0.0) (£6.3) (£12.4) (£27.8) (£0.2) (£1.2) (£0.6)

Depth values presented in this table are measured from free ground surface
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelice2
Location: Total depth: 19.81 m
Cone resistance Sleeve friction Pore pressure
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P
Location:

CPT: SFelice2
Total depth: 19.81 m

SBT - Bqg plots (normalized)

SBTn plot
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SBTn legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravely sand to sand

. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to clayey sand
Bl 3. Clay to silty clay [ 6. Clean sand to silty sand [ ]| 9. Very stiff fine grained
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelice2
Location: Total depth: 19.81 m
Norm. cone resistance Norm. friction ratio Norm. pore pressure ratic SBTn Index Norm. Soil Behaviour Type
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Qtn Fr (%) Bq SBTn (Robertson 1990)
SBTn legend
[l 1 Sensitive fine grained [ 4. Clayeysilt tosilty clay  [] 7. Gravely sand to sand
[l 2 Organic material [] 5. silty sand to sandy silt [T 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [0 6. Clean sand to silty sand  [] 9. very stiff fine grained
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelice2
Location: Total depth: 19.81 m
Permeability SPT N60 Young's modulus Relative density Friction angle
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18- 18- 18- 18- 18-
194 19— 194 19— 194
T T T T T T T T T T T T T T T T T T T T T T T T LN DL LA LA DL B
6 -3 0 10 20 30 40 50 0 100 0 20 40 60 80 100 30 35 40 45 50 55 60
1x10 &Xéo 1x10
sbt (m/s) N60 (blows/30cm) Es (MPa) Dr (%) ¢ (degrees)
Calculation parameters
Permeability: Based on SBT, Relative desnisty constant, Cpr: 350.0
SPT Neo: Based on I. and q: Phi: Based on Kulhawy & Mayne (1990)
Young’s modulus: Based on variable alpha using I (Robertson, 2009) @ User defined estimation data
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelice2
Location: Total depth: 19.81 m
Constrained Modulus Shear modulus Shear strength Undrained strength ratio OCR
5’ = Su peak
24 2 24 ﬁi Su remolded 2 27
34 34 3 = 34 34
4 44 4 4 4
gl
5 5- 5 _— 5 _— 5
6 6 ] 6 6 6
7 7 7 4: 7 74
81 8 8 81 8
2
9 9- 9- _— 9 9-
E 104 \E/IO— é 104 ’:\ \Ez 104 \E/ 104
e e e e ey
o114 o114 o 114 S 11 o114
a a a) a [a)
124 12— 124 124 124
—
13 134 13 ———— 13 —_—— 134
144 14— 144 144 144
154 15— 154 154 154
16 16— 164 16 16
174 17— 174 174 174
18- 18- 18- 18- 18-
194 19— 194 194 194
T ] T ] T ] T ] T ] T ] ] T ] T ] T ] T — T
50 100 150 50 100 150 0 100 200 0 1 2 0 2 4 6 8 10
M(CPT) (MPa) Go (MPa) Su (kPa) Su/ad',v OCR
Calculation parameters
Constrained modulus: Based on variable ajpha using 1. and Qi (Robertson, 2009) OCR factor for clays, Ni:: Auto
Go: Based on variable ajpha using I (Robertson, 2009) —@— User defined estimation data
Undrained shear strength cone factor for clays, Ni:: Auto —@— Flat Dilatometer Test data
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project:

MS3 S.Felice s/P

Location:

CPT: SFelice2
Total depth: 19.81 m

Shear Wave velocity
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Depth (m)

124

134
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154

16+
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18+

194

T T T T T T
150 200 250
Vs (m/s)

Calculation parameters

Soil Sensitivity factor, Ns: 7.10
—@— User defined estimation data

Depth (m)

State parameter
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelice2
Location: Total depth: 19.81 m

Depth (m) Elevation: 0.00 (m) . Description gt (MPa)| Ksbt (m/s)| N60 |Es(MPa)| Dr |Phi(°)|M (MPa)|Go (MPa)| Su (kPa) |Suratio| OCR S{iln?mg
O nal

1.5

S —
> =
2.5
3
3.5
4
h)
{
1

Sabbia limosa e limo sabbioso 2.1 3.26E-7 7.7 33.5 33.2 | 35.0 28.9 41.1 - - 17.6
Argilla e argilla limosa 2.3 2.24E-7 8.8 38.0 31.2 47.7 163.2 2.8 21.2 18.0

i e $ | I%E7 | %9 | HR | Hs | H#3| B | B s | 2 ue | P
Sabbia e sabbia limosa 43 | 9036 | 114 | 368 |407|370 | 448 | 46.0 - - - 17.1
Argilla 12 | 57269 | 66 | 348 | - | - | 144 | 457 | 707 | 10 | 51 | 178

4.5
5
5.5
6
6.5
7
7.5
8
8.5
9
9.5
10
10.5
11
11.5
12
12.5
13 =
13.5
14
14.5
15
15.5
16
16.5
17
17.5
18
18.5
19
19.5

Argilla e argilla limosa 1.6 2.32E-8 7.5 - - - 19.4 46.7 106.6 1.1 6.9 17.5
Argilla 2.0 1.72E-8 9.4 - - - 24.5 61.6 122.3 1.4 7.8 18.2

Argilla e argilla limosa 1.9 3.60E-8 8.4 38.5 - - 23.9 50.8 128.3 1.2 7.8 17.6
Sabbia e sabbia limosa 11.5 5.55E-5 25.6 71.1 56.2 | 40.0 87.6 88.5 - - - 18.6

2

Argilla e argilla limosa 2.4 8.47E-8 9.7 44.9 - - 26.4 54.1 126.9 1.0 6.4 17.5
Sabbia e sabbia limosa 13.1 5.36E-5 29.5 81.3 54.6 | 39.8 100.4 101.4 - - - 18.7

5 10 15 20 1 2 3 4
Tip resistance (MPa) Ic
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CPT name: SFelice2

Cone resistance Norm. Soil Behaviour Type Typical Geotech. Section
Argill
1.5 Y 5 rgiia
2- = 2 2
2.5 .5
34} 3 3
3.5 J 5
47 4 4 bbia l bbi
4.5 5 B oS & e SaTese
5] 5 5 Argilla e argilla limosa
5.5-] 5 Sabbia limosa e limo sabbioso
6 -] 6 6 Sabbia e sabbia limosa
6.5+ 5 Argilla
7 7 7
7.5 .5
8 - 8 8
8.5 .5
9 9
E 957 ’E\ E Argilla e argilla limosa
~ 10 — < 10 Argilla
S 10.54 S S Arai -
gilla e argilla limosa
8 114 8 % 11 Sabbia e sabbia limosa
0O 11.54 [a)] o
124 12
12.59 Argilla e argilla limosa
134 13 Sabbia e sabbia limosa
13.5- —
14-] 14
14.5-
15— 15
15.5-
16— 16
16.5-
17+ 17
17.5- %
18- ~ 18
18.5- =
19- —_— 19
19.5- >
L # L LI B s s e s ey e
0 5 10 15 20 0 2 4 6 8 10 12 14 16 18
Tip resistance (MPa) SBTn (Robertson 1990)
Tabular results
..z Layer No: 1 ::.
Code: 1 Start depth: 0.00 (m), End depth: 4.10 (m)
Description: Argilla
Basic results Estimation results
Total cone resistance: 0.86 £0.24 MPa Permeability: 9.14E-09 +£9.07E-09 m/s Constrained Mod.: 10.70 +3.93 MPa
Sleeve friction: 38.95 £26.69 kPa N60: 4.32 £1.20 blows Go: 30.97 +8.58 MPa
SBTq: 3 Es: 0.00 £0.00 MPa Su: 53.41 £13.65 kPa
SBTn description: Clay Dr (%): 0.00 £0.00 Su ratio: 1.16 £0.34
@ (degrees): 0.00 £0.00 ° O.C.R.: 6.14 £1.99
Unit weight: 17.14 £0.77 kN/m3
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CPT name: SFelice2

..: Layer No: 2 ::.

Code: 2 Start depth: 4.10 (m), End depth: 4.48 (m)

Description: Sabbia limosa e limo sabbioso

Estimation results

Permeability: 3.26E-07 £1.08E-07 m/s
N60: 7.66 £1.17 blows

Es: 33.46 £2.80 MPa

Dr (%): 33.15 £1.57

@ (degrees): 35.03 £0.46 °

Unit weight: 17.60 +£0.32 kN/m3

Basic results

Total cone resistance: 2.14 +0.34 MPa
Sleeve friction: 42.92 £9.06 kPa

SBT.: 5

SBTn description: Silty sand & sandy silt

Constrained Mod.: 28.87 +£4.75 MPa
Go: 41.14 £4.90 MPa

Su: 0.00 +0.00 kPa

Su ratio: 0.00 +0.00

0O.C.R.: 0.00 £0.00

..z Layer No: 3 ::.

Code: 3 Start depth: 4.48 (m), End depth: 4.60 (m)

Description: Argilla e argilla limosa

Estimation results

Permeability: 2.24E-07 £4.11E-08 m/s
N60: 8.85 +0.38 blows

Es: 38.02 +0.41 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 £0.00 °

Unit weight: 18.03 £0.04 kN/m3

Basic results

Total cone resistance: 2.31 £0.07 MPa
Sleeve friction: 60.57 £2.17 kPa

SBT,: 4

SBTn description: Clay & silty clay

Constrained Mod.: 31.24 £0.97 MPa
Go: 47.66 £0.47 MPa

Su: 163.17 £5.94 kPa

Su ratio: 2.79 £0.07

0.C.R.: 21.17 £0.93

..: Layer No: 4 ::.

Code: 4 Start depth: 4.60 (m), End depth: 4.80 (m)

Description: Sabbia limosa e limo sabbioso

Estimation results

Permeability: 4.80E-07 +£2.20E-07 m/s
N60: 8.26 +0.47 blows

Es: 33.50 £2.72 MPa

Dr (%): 33.09 £0.45

@ (degrees): 35.02 £0.13 °

Unit weight: 17.57 £0.30 kN/m3

Basic results

Total cone resistance: 2.36 +£0.07 MPa
Sleeve friction: 40.28 +10.98 kPa

SBT,: 5

SBTn description: Silty sand & sandy silt

Constrained Mod.: 31.92 +£1.00 MPa
Go: 42.42 £3.56 MPa

Su: 0.00 +0.00 kPa

Su ratio: 0.00 £0.00

O.C.R.: 0.00 +0.00

.:: Layer No: 5 ::.

Code: 5 Start depth: 4.80 (m), End depth: 5.20 (m)

Description: Argilla e argilla limosa

Estimation results

Permeability: 1.17E-07 +6.21E-08 m/s
N60: 7.35 +0.67 blows

Es: 32.96 +2.86 MPa

Dr (%): 0.00 £0.00

¢ (degrees): 0.00 £0.00 °

Unit weight: 17.66 £0.24 kN/m3

Basic results

Total cone resistance: 1.83 £0.22 MPa
Sleeve friction: 47.45 £8.25 kPa

SBT.: 4

SBTn description: Clay & silty clay

Constrained Mod.: 24.47 £3.11 MPa
Go: 41.99 +3.06 MPa

Su: 127.34 £16.03 kPa

Su ratio: 2.10 £0.23

O.C.R.: 14.86 +£2.30
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CPT name: SFelice2

..: Layer No: 6 ::.

Code: 6 Start depth: 5.20 (m), End depth: 5.80 (m)

Description: Sabbia limosa e limo sabbioso

Basic results

Total cone resistance: 2.23 +0.18 MPa
Sleeve friction: 30.64 £12.95 kPa

SBT.: 5

SBTn description: Silty sand & sandy silt

Estimation results

Permeability: 4.72E-07 £4.70E-07 m/s
N60: 7.68 +£0.64 blows

Es: 30.96 £3.51 MPa

Dr (%): 30.79 £1.26

@ (degrees): 34.33 £0.39 °

Unit weight: 17.23 +£0.51 kN/m3

Constrained Mod.: 29.93 +£2.54 MPa
Go: 39.89 £4.90 MPa

Su: 0.00 +0.00 kPa

Su ratio: 0.00 +0.00

0O.C.R.: 0.00 £0.00

..z Layer No: 7 ::.

Code: 7 Start depth: 5.80 (m), End depth: 6.40 (m)

Description: Sabbia e sabbia limosa

Basic results

Total cone resistance: 4.31 £0.93 MPa
Sleeve friction: 22.53 £9.44 kPa

SBT.: 6

SBTn description: Sand & silty sand

Estimation results

Permeability: 9.03E-06 £1.51E-05 m/s
N60: 11.43 £1.83 blows

Es: 36.76 +4.61 MPa

Dr (%): 40.69 £3.83

@ (degrees): 36.98 £0.95 °

Unit weight: 17.13 £0.58 kN/m3

Constrained Mod.: 44.76 £7.14 MPa
Go: 45.99 +5.71 MPa

Su: 0.00 +0.00 kPa

Su ratio: 0.00 £0.00

O.C.R.: 0.00 +0.00

..: Layer No: 8 ::.

Code: 8 Start depth: 6.40 (m), End depth: 9.51 (m)

Description: Argilla

Basic results

Total cone resistance: 1.24 £0.32 MPa
Sleeve friction: 59.20 +24.36 kPa
SBT,: 3

SBTn description: Clay

Estimation results

Permeability: 5.72E-09 +1.81E-08 m/s
N60: 6.55 +1.45 blows

Es: 34.79 £34.79 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 £0.00 °

Unit weight: 17.76 £0.49 kN/m3

Constrained Mod.: 14.43 £5.05 MPa
Go: 45.70 £10.12 MPa

Su: 70.65 £19.73 kPa

Su ratio: 1.03 £0.23

O.C.R.: 5.14 +1.63

..: Layer No: 9 ::.

Code: 9 Start depth: 9.51 (m), End depth: 9.90 (m)

Description: Argilla e argilla limosa

Basic results

Total cone resistance: 1.62 +0.30 MPa
Sleeve friction: 41.22 +30.49 kPa
SBT.: 4

SBTn description: Clay & silty clay

Estimation results

Permeability: 2.32E-08 +1.01E-08 m/s
N60: 7.48 +1.47 blows

Es: 0.00 £0.00 MPa

Dr (%): 0.00 £0.00

¢ (degrees): 0.00 £0.00 °

Unit weight: 17.45 £0.79 kN/m3

Constrained Mod.: 19.41 £5.10 MPa
Go: 46.73 £11.83 MPa

Su: 106.64 £13.98 kPa

Su ratio: 1.14 £0.25

O.C.R.: 6.90 +1.18
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This software is licensed to: Alessandro Ghinoi

CPT name: SFelice2

..: Layer No: 10 ::.

Code: 10 Start depth: 9.90 (m), End depth: 10.48 (m)

Description: Argilla

Estimation results

Total cone resistance: 2.00 £0.61 MPa Permeability: 1.72E-08 £1.93E-08 m/s
Sleeve friction: 76.35 +40.38 kPa N60: 9.40 +2.36 blows

SBTx: 3 Es: 0.00 +£0.00 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 £0.00 °

Unit weight: 18.24 +£0.76 kN/m3

Basic results

SBTn description: Clay

Constrained Mod.: 24.52 £9.31 MPa
Go: 61.55 £15.42 MPa

Su: 122.25 +40.17 kPa

Su ratio: 1.37 £0.44

0.C.R.: 7.79 £3.08

..z Layer No: 11 ::.

Code: 11 Start depth: 10.48 (m), End depth: 10.90 (m)

Description: Argilla e argilla limosa

Estimation results

Total cone resistance: 1.89 +0.16 MPa Permeability: 3.60E-08 £2.87E-08 m/s
Sleeve friction: 43.41 +£10.66 kPa N60: 8.44 +0.60 blows

SBT,: 4 Es: 38.52 +38.52 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 £0.00 °

Unit weight: 17.57 £0.26 kN/m3

Basic results

SBTn description: Clay & silty clay

Constrained Mod.: 23.92 £2.22 MPa
Go: 50.78 +4.33 MPa

Su: 128.26 +15.68 kPa

Su ratio: 1.24 £0.11

O.C.R.: 7.84 £1.17

..r Layer No: 12 ::.

Code: 12 Start depth: 10.90 (m), End depth: 12.50 (m)

Description: Sabbia e sabbia limosa

Estimation results

Total cone resistance: 11.45 +3.08 MPa Permeability: 5.55E-05 +5.75E-05 m/s
Sleeve friction: 58.00 +11.32 kPa N60: 25.64 +£4.95 blows

SBT,: 6 Es: 71.13 £8.12 MPa

SBTn description: Sand & silty sand Dr (%): 56.17 £7.29

@ (degrees): 40.05 £1.39 °

Unit weight: 18.59 £0.35 kN/m3

Basic results

Constrained Mod.: 87.59 £12.81 MPa
Go: 88.47 £11.13 MPa

Su: 0.00 +0.00 kPa

Su ratio: 0.00 £0.00

O.C.R.: 0.00 +0.00

..: Layer No: 13 ::.

Code: 13 Start depth: 12.50 (m), End depth: 12.90 (m)

Description: Argilla e argilla limosa

Estimation results

Total cone resistance: 2.37 £1.84 MPa Permeability: 8.47E-08 +3.62E-06 m/s
Sleeve friction: 36.36 £8.19 kPa N60: 9.74 +3.63 blows

SBT.: 4 Es: 44.93 £1.78 MPa

Dr (%): 0.00 £0.00

¢ (degrees): 0.00 £0.00 °

Unit weight: 17.45 £0.37 kN/m3

Basic results

SBTn description: Clay & silty clay

Constrained Mod.: 26.39 +£20.93 MPa
Go: 54.06 £9.01 MPa

Su: 126.90 £43.80 kPa

Su ratio: 1.01 £0.29

O.C.R.: 6.36 £2.92
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This software is licensed to: Alessandro Ghinoi

CPT name: SFelice2

.2 Layer No: 14 ::.

Code: 14

Description: Sabbia e sabbia limosa

Basic results

Total cone resistance: 13.10 +4.27 MPa
Sleeve friction: 61.04 £26.09 kPa

SBT.: 6

SBTn description: Sand & silty sand

Start depth: 12.90 (m), End depth: 19.73 (m)

Estimation results

Permeability: 5.36E-05 £1.10E-04 m/s
N60: 29.45 £7.07 blows

Es: 81.31 £15.89 MPa

Dr (%): 54.59 £9.00

@ (degrees): 39.77 £1.63 °

Unit weight: 18.70 £0.62 kN/m3

Constrained Mod.: 100.39 £21.47 MPa
Go: 101.39 +£20.33 MPa

Su: 0.00 +0.00 kPa

Su ratio: 0.00 +0.00

0O.C.R.: 0.00 £0.00
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P
Location:

CPT: SFelice2

Total depth: 19.81 m, Date: 09/12/2019

Summary table of mean values

From depth Thickness  Permeability SPTso Es D Friction  Constrained Shear Undrained Undrained OCR Unit weight
To depth (m) (m/s) (blows/30cm) (MPa) angle modulus, M modulus, Go strength, Sy strength (kN/m3)

(m) (MPa) (MPa) (kPa) ratio

0.00 4.10 9.14E-09 4.3 0.0 0.0 0.0 10.7 31.0 53.4 1.2 6.1 17.1
4.10 (£9.07E-09) (£1.2) (£0.0) (£0.0) (£0.0) (£3.9) (£8.6) (£13.7) (£0.3) (£2.0) (£0.8)
4.10 0.38 3.26E-07 7.7 335 33.2 35.0 28.9 41.1 0.0 0.0 0.0 17.6
4.48 (+1.08E-07) (£1.2) (£2.8)  (£1.6)  (*0.5) (£4.8) (£4.9) (£0.0) (£0.0) (£0.0) (£0.3)
4.48 0.12 2.24E-07 8.8 38.0 0.0 0.0 31.2 47.7 163.2 2.8 21.2 18.0
4.60 (4.11E-08) (£0.4) (£0.4)  (0.0)  (x0.0) (£1.0) (£0.5) (£5.9) (£0.1) (£0.9) (£0.0)
4.60 0.20 4.80E-07 8.3 335 33.1 35.0 31.9 42.4 0.0 0.0 0.0 17.6
4.80 (£2.20E-07) (£0.5) (£2.7)  (£0.5)  (£0.1) (£1.0) (£3.6) (£0.0) (£0.0) (£0.0) (£0.3)
4.80 0.40 1.17E-07 7.4 33.0 0.0 0.0 24.5 42.0 127.3 2.1 14.9 17.7
5.20 (£6.21E-08) (£0.7) (£2.9)  (£0.0)  (%0.0) (£3.1) (£3.1) (£16.0) (£0.2) (£2.3) (£0.2)
5.20 0.60 4.72E-07 7.7 31.0 30.8 343 29.9 39.9 0.0 0.0 0.0 17.2
5.80 (+4.70E-07) (£0.6) (%3.5) (£1.3) (£0.4) (£2.5) (£4.9) (£0.0) (£0.0) (£0.0) (£0.5)
5.80 0.60 9.03E-06 11.4 36.8 40.7 37.0 44.8 46.0 0.0 0.0 0.0 17.1
6.40 (+1.51E-05) (£1.8) (£4.6) (£3.8) (£1.0) (£7.1) (5.7) (£0.0) (£0.0) (£0.0) (0.6)
6.40 311 5.72E-09 6.6 34.8 0.0 0.0 14.4 45.7 70.7 1.0 5.1 17.8
9.51 (+1.81E-08) (£1.4) (£34.8)  (0.0) (£0.0) (£5.0) (£10.1) (£19.7) (£0.2) (£1.6) (£0.5)
9.51 0.39 2.32E-08 7.5 0.0 0.0 0.0 19.4 46.7 106.6 1.1 6.9 17.5
9.90 (+1.01E-08) (+1.5) (£0.0) (+0.0) (£0.0) (£5.1) (£11.8) (£14.0) (£0.2) (£1.2) (+£0.8)
9.90 0.58 1.72E-08 9.4 0.0 0.0 0.0 24.5 61.6 122.3 1.4 7.8 18.2
10.48 (+1.93E-08) (£2.4) (£0.0) (£0.0) (£0.0) (£9.3) (+15.4) (+40.2) (£0.4) (£3.1) (+0.8)
10.48 0.42 3.60E-08 8.4 38.5 0.0 0.0 23.9 50.8 128.3 1.2 7.8 17.6
10.90 (+2.87E-08) (£0.6) (£38.5) (£0.0) (£0.0) (£2.2) (£4.3) (£15.7) (£0.1) (£1.2) (£0.3)
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelice2
Location: Total depth: 19.81 m, Date: 09/12/2019

Summary table of mean values

From depth Thickness  Permeability SPTso Es D Friction  Constrained Shear Undrained Undrained OCR Unit weight
To depth (m) (m/s) (blows/30cm) (MPa) angle modulus, M modulus, Go strength, Sy strength (kN/m3)

(m) (MPa) (MPa) (kPa) ratio

10.90 1.60 5.55E-05 25.6 71.1 56.2 40.0 87.6 88.5 0.0 0.0 0.0 18.6
12.50 (£5.75E-05) (+4.9) (£8.1) (£7.3) (£1.4) (£12.8) (£11.1) (£0.0) (£0.0) (£0.0) (£0.4)
12.50 0.40 8.47E-08 9.7 44.9 0.0 0.0 26.4 54.1 126.9 1.0 6.4 17.5
12.90 (£3.62E-06) (£3.6) (£1.8) (£0.0) (£0.0) (£20.9) (£9.0) (+43.8) (£0.3) (£2.9) (£0.4)
12.90 6.83 5.36E-05 29.5 81.3 54.6 39.8 100.4 101.4 0.0 0.0 0.0 18.7
19.73 (£1.10E-04) (£7.1) (¥15.9)  (£9.0)  (£1.6) (£21.5) (£20.3) (£0.0) (£0.0) (£0.0) (£0.6)

Depth values presented in this table are measured from free ground surface
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P
Location:

CPT: SFelice3
Total depth: 18.44 m

Cone resistance

2]

3 -

4 -

54

6 -

7 -

8

9]
9.5
10+
10.54
11+
11.54
12+
12.54
13+
13.54
14+
14.54
15+
15.54
164
16.5-
174
17.54
18]

Depth (m)

T T T T
1 2 3

Tip resistance (MPa)

distance (one lag is the distance between two sucessive CPT measurements).

Depth (m)

Sleeve friction

2 -

34

4 -

54

6 -

74

8-

9 |
9.5
104

10.54
114

11.54
124

12.54
134

13.54
144

14.54
154

15.54
164

16.54
174

17.54
18

Pore pressure

2

3 -

4 -

54

6 -

7 -

8

9]
9.5
10+
10.54
11+
11.54
12+
12.54
13+
13.54
14+
14.54
15+
15.54
164
16.5-
174
17.54
18]

Depth (m)

T
50

s

T T T
100 150

Friction (kPa)
The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag

Cross correlation between qc & fs

T T T
0 200 400
Pressure (kPa)

2

20 -18 -16 -14  -12 -10 -8 6 -4 -2 { 2 4 6 8 10 12 14 16 18 20
0.2
o
0.6
—0.8:-
.
-+2
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P
Location:

CPT: SFelice3
Total depth: 18.44 m

SBT - Bqg plots (normalized)

SBTn plot

1,000

100

Normalized cone resistance, Qtn

Normalized Cone Resistance, Qtn
=
o

0.1 1 10
Normalized Friction Ratio, Fr (%)

1,000

Normalized Bq plot

-

o

o
|

1

-0.

T T
-0.20 0.00 0.20 040 0.60 0.80 . . 1.40
Pore pressure ratio, Bq

T
-0.40

60

SBTn legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravely sand to sand

. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to clayey sand
Bl 3. Clay to silty clay [ 6. Clean sand to silty sand [ ]| 9. Very stiff fine grained
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelice3
Location: Total depth: 18.44 m
Norm. cone resistance Norm. friction ratio Norm. pore pressure ratic SBTn Index Norm. Soil Behaviour Type
Clay
2‘§ 2“&5 2 L{ 2 2 b%m sandy si
2.5 2.5 2.5 L 2.5 2.5
3 3 % 3 > 3 3
3.5 3.5 — 3.5 3.5 3.5
4 4 4 L‘,? 4 4
4.5 4.5 4.5 P 4.5 4.5
5 5 5 5 5
5.5 5.5 5.5 \ 5.5 5.5
6 6 6 6 6
—_ a
6.5 6.5 — 6.5 ? 6.5 6.5 d
7 7 7 \ 7 7
7.5 7.5 7.5 7.5 7.5
< <
8 8 8 F 8 8
8.5 8.5 8.5 ) 8.5 8.5
€ . g . = .01 & 3 g .
E 95 ‘L E 95 <-’; E 95 S E 95 E 95
S 10 S 104 S 10 - S 10 S 10 LW’Y—C@
=Y ; aQ — =Y My =Y a
o 10.5 o 10.5 =5 o 10.5 o 10.5 o 10.5
o) C a < a > a a Clay
11 11 11 £ 11 11
11.5—% 11.5 11.5 R 11.5 11.5 Clay &silty cl
12 f 12 { - 12 ) 12 12
12.5 12.5 12.5 \ 12.5 12.5
13 13 ‘g. 13 > 13 13
13.5 13.5 . 13.5 13.5 13.5
14 } 14 E 14 %/, 14 14
14.5 14.5 14.5 N 14.5 14.5
15 15 15 > 15 15 Clay
15.5-% 15.5 - 15.5 15.5 15.5
16 16 16 16 16
16.5 16.5 i 16.5 16.5 16.5
17 17 174 < J 17 17
17.5-) 17.5 17.5 ) 17.5 17.5
18 18 p— 18 {l 18 18 Organic soil
T T T T T T T T >I T T T Iorqil']lc SOI! T T
0 50 100 150 200 0 2 4 6 8 10 0 0.5 1 0 2 4 6 8 10 12 14 16 18
Qtn Fr (%) Bq SBTn (Robertson 1990)
SBTn legend
[l 1 Sensitive fine grained [ 4. Clayeysilt tosilty clay  [] 7. Gravely sand to sand
[l 2 Organic material [] 5. silty sand to sandy silt [T 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [0 6. Clean sand to silty sand  [] 9. very stiff fine grained
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelice3
Location: Total depth: 18.44 m
Permeability SPT N60 Young's modulus Relative density Friction angle
2- 2+ 24 = 2 > 214>
34 34 3 34 3
44 4- 44 4- 44
5 5 5 5 5
6 6 6 6 6
7 7 7 74 7
8 8 8 8- 8
~ 9 ~ 94 ~ 9O ~ 94 ~ 94
3 3 3 3 3
£ 104 £ 10+ £ 104 £ 10+ £ 104
Q Q Q Q Q
[ [9] 9] [9] 9]
O 114 O 11+ O 114 O 11+ 0O 114
12 12 124 12 124
134 13- 134 13- 134
144 14 144 14 144
154 15— 154 15— 154
16 16 16 16 16
174 17 174 17 174
18- 18- 18- 18- 18-
I T T T T T T T T T T T T T T T T T T T T T T T T T T T LN LA LA LR L
6 -3 0 10 20 30 40 50 0 10 20 30 0 20 40 60 80 100 30 35 40 45 50 55 60
1x10 &Xéo 1x10
sbt (m/s) N60 (blows/30cm) Es (MPa) Dr (%) ¢ (degrees)
Calculation parameters
Permeability: Based on SBT, Relative desnisty constant, Cpr: 350.0
SPT Neo: Based on I. and q: Phi: Based on Kulhawy & Mayne (1990)

Young’s modulus: Based on variable alpha using I (Robertson, 2009) @ User defined estimation data
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelice3
Location: Total depth: 18.44 m
Constrained Modulus Shear modulus Shear strength Undrained strength ratio OCR
2 2 2] z_supeak 2 2‘ 2 ﬁ
-;——’r Su remolded > 5]
3 3 34X 3 3
R 3.5
44 4- 44 < 44 44
4.5+
5 5 5 5 5
S 5.5
6 6 6 ¢ 6 6
X 6.5
74 7- 74 e 74 74
i 7.5
81 8 8 < 81 81
) 8.5
~ 94 ~ 9 ~ 94 —~ 9 ~ 94
E £ E E o5 E
% 10 glo— -,g 10 %1010— -% 10
o o) o o 10.57 o
O 114 O 11+ O 114 O 11+ 0O 114
11.54
12 12 124 12
12.54
134 13- 134 134
13.54
144 14 144 144
. 14.5-
154 15— 154 154
t“.’ 15.5-
16 16- 16 = 16
% 16.5-
174 17 174 — 174
- 17.54
18- 18 18- o 18-
T T T T T T T 1&' T T T T T T
0 20 40 50 100 0 100 200 0 1 2
M(CPT) (MPa) Go (MPa) Su (kPa) Su/a',v
Calculation parameters
Constrained modulus: Based on variable ajpha using 1. and Qi (Robertson, 2009) OCR factor for clays, Ni:: Auto
Go: Based on variable ajpha using I (Robertson, 2009) —@— User defined estimation data
Undrained shear strength cone factor for clays, Ni:: Auto —@— Flat Dilatometer Test data
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P
Location:

CPT: SFelice3
Total depth: 18.44 m

Shear Wave velocity

104

Depth (m)

114

124

134

14

154

16+

174

18+

T
150 200
Vs (m/s)
Calculation parameters

Soil Sensitivity factor, Ns: 7.10
—@— User defined estimation data

Depth (m)

State parameter
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114
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134

14-

15+
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174
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e ———

T
-0.06

T
-0.04
W

T
-0.02

Depth (m)
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©
|

104

114
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134
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16+
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= |

Depth (m)
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114
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-

Depth (m)

Effective friction angle

104
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelice3
Location: Total depth: 18.44 m

Depth (m) Elevation: 0.00 (m) o5 Description gt (MPa)| Ksbt (m/s)| N60 |Es(MPa)| Dr |Phi(°)|M (MPa)|Go (MPa)| Su(kPa) |Suratio| OCR | Gamma

(KN/m3)
2 %
2.5

Sabbia limosa e limo sabbioso 4.67E-7 5.5 22.8 31.1 | 344 21.2 28.4 - - 16.6

1.6 -
Argllg e araila limosa 87 | 13ME/ | 45 | B | o | o | WP | JE | Al | 84 | B3| 191

3
3.5
4
4.5
5
5.5
6
6.5
7
7.5
8
8.5
9
9.5

{i |
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
1 2 3

Tip resistance (MPa) Ic

Argilla 1.5 2.96E-9 8.3 - - - 10.0 57.1 81.0 0.6 2.9 17.6
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This software is licensed to: Alessandro Ghinoi

CPT name: SFelice3

Cone resistance . Soil Behaviour Type

Typical Geotech. Section

Argilla e argilla Imosa
27 2 2| R e mgin ega ™
2.5 25 Argilla
3 3 3
3.5 a4 3.5
44 4 4
4.5+ < 4.5
5] § 5 5
5.5 5.5
6 < 6 6
6.5 L 6.5
74 } 7 7
7.5 L 7.5
8- ¢ 8 8
8.5 } 8.5
—~ 9 | —~ 9 ~ 9
E os5d E E
S 104 £ £ 10 Argilla
@ 10.5- o o
o q1- a 011
11.54
124 12
12.5-
134 { 13
13.54
14+ ? 14
14.5+
154 { 15
15.5- P—
16+ 16
16.5+
17 17
17.54
18 18
L — 1 T T T LI AL L L LB N
0 1 2 3 0 2 4 6 8 10 12 14 16 18
Tip resistance (MPa) SBTn (Robertson 1990)
Tabular results
..r Layer No: 1 ::.
Code: 1 Start depth: 0.00 (m), End depth: 1.95 (m)

Description: Argilla e argilla Imosa

Estimation results

Permeability: 3.86E-08 +3.74E-08 m/s
N60: 4.81 +0.71 blows

Es: 29.75 +29.75 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 £0.00 °

Unit weight: 17.05 £0.22 kN/m3

Basic results

Total cone resistance: 1.08 £0.23 MPa
Sleeve friction: 33.32 £4.31 kPa

SBT,: 4

SBTn description: Clay & silty clay

Constrained Mod.: 14.72 £3.30 MPa
Go: 30.87 £2.78 MPa

Su: 75.10 +£18.76 kPa

Su ratio: 1.50 £0.34

O.C.R.: 9.41 +£3.00
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This software is licensed to: Alessandro Ghinoi

CPT name: SFelice3

..: Layer No: 2 ::.

Code: 2 Start depth: 1.95 (m), End depth: 2.10 (m)

Description: Sabbia limosa e limo sabbioso

Estimation results

Permeability: 4.67E-07 +£5.78E-07 m/s
N60: 5.51 +0.73 blows

Es: 22.75 £1.25 MPa

Dr (%): 31.15 +£0.84

@ (degrees): 34.44 £0.26 °

Unit weight: 16.58 +£0.21 kN/m3

Basic results

Total cone resistance: 1.55 +0.32 MPa
Sleeve friction: 19.69 +4.30 kPa

SBT.: 5

SBTn description: Silty sand & sandy silt

Constrained Mod.: 21.23 +4.44 MPa
Go: 28.36 +£1.45 MPa

Su: 0.00 +0.00 kPa

Su ratio: 0.00 +0.00

0O.C.R.: 0.00 £0.00

..z Layer No: 3 ::.

Code: 3 Start depth: 2.10 (m), End depth: 2.50 (m)

Description: Argilla e argilla limosa

Estimation results

Permeability: 4.50E-08 £3.79E-07 m/s
N60: 4.09 +1.05 blows

Es: 22.80 +£0.53 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 £0.00 °

Unit weight: 16.42 £0.37 kN/m3

Basic results

Total cone resistance: 0.93 £0.44 MPa
Sleeve friction: 20.29 £4.99 kPa

SBT,: 4

SBTn description: Clay & silty clay

Constrained Mod.: 10.65 £7.41 MPa
Go: 25.20 +3.85 MPa

Su: 55.11 +£31.60 kPa

Su ratio: 1.08 £0.53

O.C.R.: 6.39 +4.73

..: Layer No: 4 ::.

Code: 4 Start depth: 2.50 (m), End depth: 9.82 (m)

Description: Argilla

Estimation results

Permeability: 1.36E-09 +7.85E-10 m/s
N60: 4.50 +0.98 blows

Es: 0.00 +£0.00 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 £0.00 °

Unit weight: 17.06 £0.62 kN/m3

Basic results

Total cone resistance: 0.74 £0.17 MPa
Sleeve friction: 37.90 +15.12 kPa
SBT,: 3

SBTn description: Clay

Constrained Mod.: 5.33 £2.49 MPa
Go: 34.78 £7.25 MPa

Su: 40.24 £9.22 kPa

Su ratio: 0.60 £0.16

O.C.R.: 2.54 £0.77

..: Layer No: 5 ::.

Code: 5 Start depth: 9.82 (m), End depth: 18.30 (m)

Description: Argilla

Estimation results

Permeability: 2.96E-09 +1.07E-08 m/s
N60: 8.27 +2.36 blows

Es: 0.00 £0.00 MPa

Dr (%): 0.00 £0.00

¢ (degrees): 0.00 £0.00 °

Unit weight: 17.64 £0.82 kN/m3

Basic results

Total cone resistance: 1.47 £0.58 MPa
Sleeve friction: 50.20 +36.40 kPa
SBTn: 3

SBTn description: Clay

Constrained Mod.: 9.97 £11.22 MPa
Go: 57.08 £16.58 MPa

Su: 80.95 +£39.23 kPa

Su ratio: 0.62 £0.39

O.C.R.: 2.93 £2.52
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P
Location:

CPT: SFelice3

Total depth: 18.44 m, Date: 09/12/2019

Summary table of mean values

From depth Thickness  Permeability SPTso Es D Friction  Constrained Shear Undrained Undrained OCR Unit weight
To depth (m) (m/s) (blows/30cm) (MPa) angle modulus, M modulus, Go strength, Sy strength (kN/m3)

(m) (MPa) (MPa) (kPa) ratio

0.00 1.05 3.86E-08 4.8 29.8 0.0 0.0 14.7 30.9 75.1 1.5 9.4 17.1
1.95 (£3.74E-08) (£0.7) (£29.8) (£0.0) (£0.0) (£3.3) (£2.8) (+18.8) (£0.3) (£3.0) (£0.2)
1.95 0.15 4.67E-07 5.5 22.8 31.1 34.4 21.2 28.4 0.0 0.0 0.0 16.6
2.10 (+5.78E-07) (£0.7) (£1.2) (£0.8) (£0.3) (£4.4) (£1.5) (£0.0) (£0.0) (£0.0) (£0.2)
2.10 0.40 4.50E-08 4.1 22.8 0.0 0.0 10.6 25.2 55.1 1.1 6.4 16.4
2.50 (£3.79E-07) (£1.1) (£0.5)  (0.0)  (%0.0) (£7.4) (£3.8) (£31.6) (£0.5) (£4.7) (£0.4)
2.50 732 1.36E-09 4.5 0.0 0.0 0.0 5.3 34.8 40.2 0.6 2.5 17.1
9.82 (%7.85E-10) (£1.0) (£0.0) (£0.0) (£0.0) (£2.5) (£7.2) (£9.2) (£0.2) (£0.8) (£0.6)
9.82 8.48 2.96E-09 8.3 0.0 0.0 0.0 10.0 57.1 81.0 0.6 2.9 17.6
18.30 (+1.07E-08) (£2.4) (£0.0) (£0.0) (£0.0) (£11.2) (£16.6) (£39.2) (£0.4) (£2.5) (£0.8)

Depth values presented in this table are measured from free ground surface
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelice4
Location: Total depth: 19.97 m
Cone resistance Sleeve friction Pore pressure
2 2 2
3] 3 3]
4 44 4 v
5 5 5
6] 6 6
7 74 7
8 | 8 8 |
9 9 9
é 10— E 10 é 10
ey c ey
a 114 a 11 a 114
[ 9] [
[a) a) [a)
12 124 12
134 134 134
14 144 14
15— 154 15—
16- 16 16-
174 174 174
18- 18- 18-
19 194 19
. . — — : . . . :
5 10 0 100 200 300 0 200 400
Tip resistance (MPa) Friction (kPa) Pressure (kPa)

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs

2

o
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P
Location:

CPT: SFelice4
Total depth: 19.97 m

SBT - Bqg plots (normalized)

SBTn plot

1,000

100

Normalized cone resistance, Qtn

Normalized Cone Resistance, Qtn
=
o

0.1 1 10
Normalized Friction Ratio, Fr (%)

1,000

Normalized Bq plot
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Pore pressure ratio, Bq

T
-0.40

60

SBTn legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravely sand to sand

. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to clayey sand
Bl 3. Clay to silty clay [ 6. Clean sand to silty sand [ ]| 9. Very stiff fine grained
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelice4
Location: Total depth: 19.97 m
Norm. cone resistance Norm. friction ratio Norm. pore pressure ratic SBTn Index Norm. Soil Behaviour Type
"'t- ~ Vel denselstiff soil
2 §‘ 2 2 cl
— Clay & silty cla
3 3 3 3 cl
g g Clay & silty cla
4 4 4
} Clay
5 5 5
1+ i Clay & silty cla
6 61 6 Gy
Clay & silty cla
Clay & silty cla
7 7 7 ( —— I
8 8 8 _1
g 3 =
9 9 - 9
~~ ~~~ ~—~~ ~—~~ ~— -
é 104 é 10 é 10 é é 10 g
Clay & silty cla
£ s 5 5 5 5
2 1 CRNEEE o 11 a o Silty sand & sandy silt
[a) [a) J ) a a ilty sand & sandy si
124 129 & 12 12
r Clay & silty cla
13 13 13 I 13
Clay
144 14 14 14
15 15 15 15 Organic soil
16 e 16 = 16 4 16 Clay &sily clay
} Silty sand & sandy silt
y Silty sand & sandy silt
17‘i 17 17 % 17 Clay & silty cla
18 18 18 18 Clay &silty cl
. Clay & silty cljF
19 19 19 19 Clay -
'2 [ J Silty sand & sandy silt
T 7 T T T T T T T T T T T ISl I
0 50 100 150 200 0 2 4 6 8 10 0 0.5 1 4 6 8 10 12 14 16 18
Qtn Fr (%) Bq SBTn (Robertson 1990)
SBTn legend
[l 1 Sensitive fine grained [ 4. Clayeysilt tosilty clay  [] 7. Gravely sand to sand
[l 2 Organic material [] 5. silty sand to sandy silt [T 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [0 6. Clean sand to silty sand  [] 9. very stiff fine grained
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Dott. Geol. Valeriano Franchi

V.le Caduti in Guerra, 1
41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelice4
Location: Total depth: 19.97 m
Permeability SPT N60 Young's modulus Relative density Friction angle
/" N N
2 2 2 2 2
3 3 34 3 34
4 44 4 44 44
5 5] 5 5] 5
6 - 6 - 6 - 6 - 6
7 7 7 7 74
8 8 84 < 8 < 8
9 9 9 9 9
-
510— glo— 510— \E,lo— .= élo— - =
e e e e ey
-+ -+ - -+ -
Q 11 Q 11 Q 11 Q 11 Q 11
[9) [ (9] [ 9]
a a a) a [a)
124 12— 124 12— 124
134 13- 134 13- 134
144 14— 144 14— 144
154 15— 154 15— 154
16 16— 16 16— 16+
} Ay )
4 L]
174 17— 174 17— 174
18- 18- 18- 18- 184
3 2 2
194 19— 194 19— 194
~ > >
-6 0 10 20 30 40 50 0 100 0 20 40 60 80 100 30 35 40 45 50 55 60
1x10 &Xéo 1x10
sbt (m/s) N60 (blows/30cm) Es (MPa) Dr (%) ¢ (degrees)

Calculation parameters
Permeability: Based on SBT,
SPT Neo: Based on I. and q:

Young’s modulus: Based on variable alpha using I. (Robertson, 2009)

Relative desnisty constant, Cpr: 350.0
Phi: Based on Kulhawy & Mayne (1990)

—@— User defined estimation data
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Dott. Geol. Valeriano Franchi

V.le Caduti in Guerra, 1
41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelice4
Location: Total depth: 19.97 m
Constrained Modulus Shear modulus Shear strength Undrained strength ratio OCR
"] =— Su peak
27 27 2 J Su remolded 27 — 27 —
3 3- 3] = 3 34 1
4 44 441G 4 44
5 5] 5 5 5
6 - 6 - 6 - 6 - 6 -
7 7 7 7 74
8 - 8 | 8 - 8 - 8
~— ~ ~— ~ ~—
g 104 \E, 10— \E, 104 - \E, 104 \E, 104 ——
e c e c ey
-+ - - - -
Q 11 Q 11 Q 11 Q11 Q 11
9] [ (9] [ 9]
a a a) a [a)
124 12— 124 124 124
-
13 134 13 ( 13 13
144 14— 144 144 144
154 15— 154 154 154
16 164 T I R 164 16
<
174 17+ 174 pm— 174 174
F P —
18- 18- 18- 18- 184
194 19— 194 ‘E 194 Z 194 ——
—— =] B —
¢ T ] T ] T f T —T— ] T ] T ——T
0 100 100 200 200 400 600 0 1 2 0 2 4 6 8 10
M(CPT) (MPa) Go (MPa) Su (kPa) Su/ad',v OCR

Calculation parameters

Constrained modulus: Based on variable ajpha using 1. and Qi (Robertson, 2009)

Go: Based on variable ajpha using I (Robertson, 2009)
Undrained shear strength cone factor for clays, Ni:: Auto

OCR factor for clays, Ni: Auto
—@— User defined estimation data
—@— Flat Dilatometer Test data
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Dott. Geol. Valeriano Franchi

V.le Caduti in Guerra, 1
41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P

Location:

CPT: SFelice4
Total depth: 19.97 m

Shear Wave velocity

104

114

Depth (m)

124

134

14

154

16+

174

184

194

T T
200

Vs (m/s)
Calculation parameters
Soil Sensitivity factor, Ns: 7.10

T
300

—@— User defined estimation data

Depth (m)

State parameter

—

10

114

12

134

14-

154

16

174

18-

194

v

Depth (m)

In-situ stress ratio

10+

114

124

134

14

154

16+

174

184

194

-
<

:

T T T
1
Ko

N -

Depth (m)

Soil sensitivity

10
114

12

13-
14-
15-
16-

]

¢

i

<

174
18-

194

Depth (m)

Effective friction angle

104

114

124

134

14

154
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174

184
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20

2% 35 35
Peak ¢ (degrees)
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P CPT: SFelice4
Location: Total depth: 19.97 m
Depth (m) Elevation: 0.00 (m) %~ Description gt (MPa)| Ksbt (m/s)| N60 |Es(MPa)| Dr |Phi(°)|M (MPa)|Go (MPa)| Su (kPa) [Suratio| OCR | Gamma
.= LeN/m3)
1.5 ~ 1 )
5 Argilla 0.9 5.37E-9 5.0 57.0 - - 7.6 35.5 59.3 0.8 4.2 16.9
2.5
3
3.5
4
4.5 Y.
5
5.5
6
6.5
7
7.5
. i Argilla con limo 12 | L.10E8 | 5.9 57.9 - - 9.6 38.5 82.6 0.7 4.0 16.6
9
9.5
10 Sabbia limosa e limo sabbioso 5.6 6.22E-7 19.1 82.1 38.8 | 36.5 74.0 95.7 - - - 19.0
10.5
11
11.5
12 |
12.5 Argilla 2.1 2.35E-9 11.8 126.9 - - 19.4 88.0 108.5 0.8 3.6 18.8
13
13.5
14
14.5
15
15.5
16 |
16.5 Sabbia limosa e limo sabbioso 9.3 4.88E-7 32.5 134.1 40.3 | 36.9 126.5 167.6 - - - 20.2
’ Argilla e argilla limosa 7.5 2.05E-7 28.2 127.0 - - 100.6 155.9 492.0 2.9 21.4 20.0
171; Argilla 25 | 43569 | 13.7 - - - | 240 | 963 1441 | 09 | 41 187
18 Sabbia limosa e limo sabbioso 8.7 4.88E-7 30.2 125.2 37.4 | 36.2 117.0 155.0 - - - 19.9
18.5 Argilla e argilla limosa 7.1 1.93E-7 27.1 117.1 - - 95.4 149.5 477.9 2.5 18.5 19.8
19 Argilla 2.8 6.56E-9 14.3 109.6 - - 26.0 97.4 163.5 0.9 4.4 18.6
19.5 % Sabbi alimosa e limo sabbioso 8.5 2.99E-7 | 31.0 140.2 | 38.4 | 36.4 | 1143 | 1656 - - - 20.0
5 10 1 2 3 4
Tip resistance (MPa) Ic
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This software is licensed to: Alessandro Ghinoi

CPT name: SFelice4

Cone resistance

{J
3
3

17

4

5 -
6 -l
7 -
8 -
9|
10

Norm. Soil Behaviour Type

Typical Geotech. Section

Suolo compatto
Argilla

Argilla con limo

é é é Sabbia limosa e limo sabbioso
£ £ 5
S 114 S 114 o
[a) [a) [a)
124 r
Argilla
13-
14
15
16|
Ty Sabbia limosa e limo sabbioso
17 Argilla e argilla limosa
Argilla
18- | Sabbia limosa e limo sabbioso
Arqilla e arnilla limnsa
19 Argilla
Sabbi alimosa e limo sabbioso
T T T T T e B e B L B B B
0 5 10 0 2 4 6 8 10 12 14 16 18
Tip resistance (MPa) SBTn (Robertson 1990)
Tabular results
..r Layer No: 1 ::.
Code: 1 Start depth: 0.00 (m), End depth: 1.52 (m)
Description: Suolo compatto
Basic results Estimation results
Total cone resistance: 4.26 £0.67 MPa Permeability: 3.43E-07 +£2.73E-07 m/s Constrained Mod.: 59.26 +9.47 MPa
Sleeve friction: 197.98 +24.04 kPa N60: 15.29 +1.63 blows Go: 83.68 +5.54 MPa
SBT.: 9 Es: 67.35 £5.16 MPa Su: 260.27 £50.25 kPa
SBTn description: Very dense/stiff soil Dr (%): 0.00 £0.00 Su ratio: 5.75 £0.97
@ (degrees): 0.00 £0.00 ° 0O.C.R.: 44.48 £10.78
Unit weight: 19.63 £0.16 kN/m3
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This software is licensed to: Alessandro Ghinoi

CPT name: SFelice4

..: Layer No: 2 ::.

Code: 2 Start depth: 1.52 (m), End depth: 8.00 (m)

Description: Argilla

Basic results

Total cone resistance: 0.95 +0.57 MPa
Sleeve friction: 30.71 £60.53 kPa
SBT.: 3

SBTn description: Clay

Estimation results

Permeability: 5.37E-09 £2.47E-08 m/s
N60: 4.99 £2.24 blows

Es: 56.99 +£1.66 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 £0.00 °

Unit weight: 16.91 +£1.40 kN/m3

Constrained Mod.: 7.59 +10.28 MPa
Go: 35.51 £14.96 MPa

Su: 59.30 £34.32 kPa

Su ratio: 0.79 +£0.97

0.C.R.: 4.15 £6.40

..z Layer No: 3 ::.

Code: 3 Start depth: 8.00 (m), End depth: 9.70 (m)

Description: Argilla con limo

Basic results

Total cone resistance: 1.20 £0.55 MPa
Sleeve friction: 21.26 +16.08 kPa
SBT.: 3

SBTn description: Clay

Estimation results

Permeability: 1.10E-08 +3.86E-08 m/s
N60: 5.94 +£1.93 blows

Es: 57.91 +£2.00 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 £0.00 °

Unit weight: 16.58 £0.90 kN/m3

Constrained Mod.: 9.58 +9.50 MPa
Go: 38.47 £10.80 MPa

Su: 82.59 +44.74 kPa

Su ratio: 0.68 £0.34

O.C.R.: 4.00 +£2.89

..: Layer No: 4 ::.

Code: 4 Start depth: 9.70 (m), End depth: 12.25 (m)

Description: Sabbia limosa e limo sabbioso

Basic results

Total cone resistance: 5.61 +£2.07 MPa
Sleeve friction: 100.50 +39.19 kPa
SBT,: 5

SBTn description: Silty sand & sandy silt

Estimation results

Permeability: 6.22E-07 +5.83E-07 m/s
N60: 19.06 +5.58 blows

Es: 82.13 £13.76 MPa

Dr (%): 38.77 +4.36

@ (degrees): 36.51 £1.19 °

Unit weight: 18.95 £0.66 kN/m3

Constrained Mod.: 74.04 £29.84 MPa
Go: 95.72 £22.07 MPa

Su: 0.00 +0.00 kPa

Su ratio: 0.00 £0.00

O.C.R.: 0.00 +0.00

..: Layer No: 5 ::.

Code: 5 Start depth: 12.25 (m), End depth: 16.10 (m)

Description: Argilla

Basic results

Total cone resistance: 2.06 +£0.98 MPa
Sleeve friction: 119.32 +£39.00 kPa
SBTn: 3

SBTn description: Clay

Estimation results

Permeability: 2.35E-09 +8.44E-08 m/s
N60: 11.75 £3.16 blows

Es: 126.89 £1.51 MPa

Dr (%): 0.00 £0.00

¢ (degrees): 0.00 £0.00 °

Unit weight: 18.76 £0.42 kN/m3

Constrained Mod.: 19.45 +£15.89 MPa
Go: 88.04 £16.99 MPa

Su: 108.52 £67.87 kPa

Su ratio: 0.81 £0.40

O.C.R.: 3.61 £3.15
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CPT name: SFelice4

..: Layer No: 6 ::.

Code: 6 Start depth: 16.10 (m), End depth: 16.50 (m)

Description: Sabbia limosa e limo sabbioso

Estimation results

Total cone resistance: 9.33 £0.62 MPa Permeability: 4.88E-07 +8.28E-08 m/s
Sleeve friction: 247.63 +£24.41 kPa N60: 32.51 +£2.04 blows

SBTq: 5 Es: 134.10 +£7.18 MPa

SBTn description: Silty sand & sandy silt Dr (%): 40.32 £1.19

@ (degrees): 36.90 £0.28 °

Unit weight: 20.18 +0.14 kN/m3

Basic results

Constrained Mod.: 126.51 +8.69 MPa
Go: 167.58 £8.84 MPa

Su: 0.00 +0.00 kPa

Su ratio: 0.00 +0.00

0O.C.R.: 0.00 £0.00

..z Layer No: 7 ::.

Code: 7 Start depth: 16.50 (m), End depth: 17.00 (m)

Description: Argilla e argilla limosa

Estimation results

Total cone resistance: 7.50 £1.39 MPa Permeability: 2.05E-07 £1.17E-07 m/s
Sleeve friction: 221.96 +£26.25 kPa N60: 28.21 £3.59 blows

SBT,: 4 Es: 127.01 +£6.90 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 £0.00 °

Unit weight: 19.97 £0.21 kN/m3

Basic results

SBTn description: Clay & silty clay

Constrained Mod.: 100.64 £19.57 MPa
Go: 155.92 +£12.03 MPa

Su: 492.02 £115.32 kPa

Su ratio: 2.89 +0.70

0.C.R.: 21.36 £6.73

..: Layer No: 8 ::.

Code: 8 Start depth: 17.00 (m), End depth: 17.80 (m)

Description: Argilla

Estimation results

Total cone resistance: 2.54 £1.04 MPa Permeability: 4.35E-09 +£2.93E-08 m/s
Sleeve friction: 108.85 +29.88 kPa N60: 13.66 +3.24 blows

SBT,: 3 Es: 0.00 £0.00 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 £0.00 °

Unit weight: 18.74 £0.39 kN/m3

Basic results

SBTn description: Clay

Constrained Mod.: 23.96 £18.15 MPa
Go: 96.34 £15.28 MPa

Su: 144.06 £79.97 kPa

Su ratio: 0.85 £0.43

O.C.R.: 4.13 +£3.39

..: Layer No: 9 ::.

Code: 9 Start depth: 17.80 (m), End depth: 18.30 (m)

Description: Sabbia limosa e limo sabbioso

Estimation results

Total cone resistance: 8.69 £0.90 MPa Permeability: 4.88E-07 +1.22E-07 m/s
Sleeve friction: 192.18 +25.91 kPa N60: 30.17 +£2.51 blows

SBT.: 5 Es: 125.19 £6.36 MPa

SBTn description: Silty sand & sandy silt Dr (%): 37.43 £1.13

¢ (degrees): 36.19 £0.30 °

Unit weight: 19.87 £0.23 kN/m3

Basic results

Constrained Mod.: 117.00 +12.54 MPa
Go: 155.00 £11.57 MPa

Su: 0.00 +0.00 kPa

Su ratio: 0.00 £0.00

0O.C.R.: 0.00 +0.00
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This software is licensed to: Alessandro Ghinoi

CPT name: SFelice4

..: Layer No: 10 ::.

Code: 10 Start depth: 18.30 (m), End depth: 18.55 (m)

Description: Argilla e argilla limosa

Estimation results

Total cone resistance: 7.15 £0.83 MPa Permeability: 1.93E-07 £1.09E-07 m/s
Sleeve friction: 185.86 £25.16 kPa N60: 27.09 £1.91 blows

SBT.: 4 Es: 117.15 £7.11 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 £0.00 °

Unit weight: 19.75 +£0.16 kN/m3

Basic results

SBTn description: Clay & silty clay

Constrained Mod.: 95.39 £11.64 MPa
Go: 149.45 £8.17 MPa

Su: 477.90 £61.14 kPa

Su ratio: 2.51 £0.30

O.C.R.: 18.45 £3.25

..z Layer No: 11 ::.

Code: 11 Start depth: 18.55 (m), End depth: 19.20 (m)

Description: Argilla

Estimation results

Total cone resistance: 2.77 +1.37 MPa Permeability: 6.56E-09 £6.41E-08 m/s
Sleeve friction: 97.06 +30.24 kPa N60: 14.33 +£4.07 blows

SBT.: 3 Es: 109.59 +2.10 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 £0.00 °

Unit weight: 18.64 £0.45 kN/m3

Basic results

SBTn description: Clay

Constrained Mod.: 26.03 £22.94 MPa
Go: 97.44 £17.42 MPa

Su: 163.54 £109.75 kPa

Su ratio: 0.87 £0.54

O.C.R.: 4.44 £4.72

..r Layer No: 12 ::.

Code: 12 Start depth: 19.20 (m), End depth: 19.87 (m)

Description: Sabbi alimosa e limo sabbioso

Estimation results

Total cone resistance: 8.54 £2.68 MPa Permeability: 2.99E-07 +£2.66E-07 m/s
Sleeve friction: 211.45 +71.86 kPa N60: 31.03 £7.41 blows

SBT,: 5 Es: 140.24 £22.36 MPa

SBTn description: Silty sand & sandy silt Dr (%): 38.43 £3.71

@ (degrees): 36.44 £0.93 °

Unit weight: 19.97 £0.48 kN/m3

Basic results

Constrained Mod.: 114.35 +37.59 MPa
Go: 165.55 £30.07 MPa

Su: 0.00 +0.00 kPa

Su ratio: 0.00 £0.00

O.C.R.: 0.00 +0.00
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1

41121 Modena
valerianofranchi@tin.it

Project: MS3 S.Felice s/P

Location:

CPT: SFeliced4
Total depth: 19.97 m, Date: 09/12/2019

Summary table of mean values

From depth Thickness  Permeability SPTso Es D Friction  Constrained Shear Undrained Undrained OCR Unit weight
To depth (m) (m/s) (blows/30cm) (MPa) angle modulus, M modulus, Go strength, Sy strength (kN/m3)

(m) (MPa) (MPa) (kPa) ratio

0.00 1.52 3.43E-07 15.3 67.4 0.0 0.0 59.3 83.7 260.3 5.8 44.5 19.6
1.52 (£2.73E-07) (£1.6) (£5.2) (£0.0) (£0.0) (£9.5) (%£5.5) (£50.3) (£1.0) (£10.8) (£0.2)
1.52 6.48 5.37E-09 5.0 57.0 0.0 0.0 7.6 355 59.3 0.8 4.2 16.9
8.00 (£2.47E-08) (£2.2) (£1.7) (£0.0) (£0.0) (£10.3) (£15.0) (£34.3) (£1.0) (£6.4) (£1.4)
8.00 1.70 1.10E-08 5.9 57.9 0.0 0.0 9.6 38.5 82.6 0.7 4.0 16.6
9.70 (+3.86E-08) (£1.9) (£2.0)  (0.0)  (%0.0) (£9.5) (£10.8) (£44.7) (£0.3) (£2.9) (£0.9)
9.70 555 6.22E-07 19.1 82.1 38.8 36.5 74.0 95.7 0.0 0.0 0.0 19.0
12.25 (£5.83E-07) (£5.6) (£13.8) (x4.4) (£1.2) (£29.8) (£22.1) (£0.0) (£0.0) (£0.0) (£0.7)
12.25 3.85 2.35E-09 11.8 126.9 0.0 0.0 19.4 88.0 108.5 0.8 3.6 18.8
16.10 (+8.44E-08) (£3.2) (£1.5) (£0.0) (£0.0) (£15.9) (£17.0) (£67.9) (£0.4) (£3.2) (£0.4)
16.10 0.40 4.88E-07 325 134.1 40.3 36.9 126.5 167.6 0.0 0.0 0.0 20.2
16.50 (+8.28E-08) (£2.0) (#7.2)  (#1.2)  (20.3) (£8.7) (£8.8) (£0.0) (£0.0) (£0.0) (£0.1)
16.50 0.50 2.05E-07 28.2 127.0 0.0 0.0 100.6 155.9 492.0 2.9 21.4 20.0
17.00 (+1.17E-07) (£3.6) (£6.9) (£0.0) (£0.0) (£19.6) (+12.0) (£115.3) (£0.7) (£6.7) (£0.2)
17.00 0.80 4.35E-09 13.7 0.0 0.0 0.0 24.0 96.3 144.1 0.9 4.1 18.7
17.80 (+2.93E-08) (£3.2) (£0.0) (£0.0) (£0.0) (+18.1) (+15.3) (+80.0) (£0.4) (£3.4) (£0.4)
17.80 0.50 4.88E-07 30.2 125.2 374 36.2 117.0 155.0 0.0 0.0 0.0 19.9
18.30 (£1.22E-07) (£2.5) (£6.4) (+1.1) (£0.3) (£12.5) (£11.6) (+0.0) (+0.0) (+0.0) (£0.2)
18.30 0.25 1.93E-07 27.1 117.1 0.0 0.0 95.4 149.5 477.9 2.5 18.5 19.8
18.55 (+1.09E-07) (£1.9) (£7.1) (+0.0) (£0.0) (£11.6) (+8.2) (£61.1) (£0.3) (£3.2) (£0.2)
18.55 0.65 6.56E-09 14.3 109.6 0.0 0.0 26.0 97.4 163.5 0.9 4.4 18.6
19.20 (+6.41E-08) (£4.1) (£2.1)  (£0.0)  (£0.0) (£22.9) (£17.4) (£109.8) (£0.5) (£4.7) (£0.4)
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Dott. Geol. Valeriano Franchi
V.le Caduti in Guerra, 1
41121 Modena

valerianofranchi@tin.it
CPT: SFeliced4

Project: MS3 S.Felice s/P
Total depth: 19.97 m, Date: 09/12/2019

Location:

Summary table of mean values

From depth Thickness  Permeability SPTso Es D Friction  Constrained Shear Undrained Undrained OCR Unit weight
To depth (m) (m/s) (blows/30cm) (MPa) angle modulus, M modulus, Go strength, Sy strength (kN/m3)
(m) (MPa) (MPa) (kPa) ratio
19.20 0.67 2.99E-07 31.0 140.2 38.4 36.4 114.3 165.6 0.0 0.0 0.0 20.0
19.87 . (£2.66E-07) (£7.4) (£22.4) (£3.7) (£0.9) (£37.6) (£30.1) (£0.0) (£0.0) (£0.0) (£0.5)

Depth values presented in this table are measured from free ground surface
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