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AGGIORNAMENTO NOVEMBRE 2024

Il tratto del Fiume Po tra Revere e Ferrara, oggetto della relazione allegata, prevede
completamenti presso gli abitati di Castelmassa e Ravalle.

In tali siti, il Progettista rileva batimetrie che impongono pennelli repellenti con altezze
superiori ai 4 e 6 m trattate in precedenza.

S’impone pertanto un calcolo relativo ad alcune opere che raggiungono le altezze di 7.5 me
10.15m.

Di maggiore interesse sono i possibili cedimenti del substrato, mentre i potenziali di
liquefazione in regime sismico rimangono i medesimi.

Anche le verifiche di stabilita non subiscono variazioni di rilievo, come mostrano i grafici in
figura 1.
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Nelle condizioni statiche, per ottenere il fattore di stabilita R2 pari a 1.1 nella Combinazione
2 (A2+M2+R2) dell’ Approccio 1 di NTC 2018, I’angolo di resistenza al taglio ¢’ del pietrame e
ridotto a 38.7° e ad esso devono associarsi le coesioni fittizie indicate.

Nelle condizioni sismiche, per ottenere il fattore di stabilita R2 pari a 1.2, all’angolo
caratteristico ¢’ = 45° devono associarsi le coesioni fittizie indicate.

Tali coesioni non possono che derivare dalle caratteristiche meccaniche dei contenitori
utilizzati per degli apporti incoerenti.

Per quanto riguarda i cedimenti, il calcolo di previsione & operato sulle medesime
stratigrafie tratte dalle varie prove penetrometriche statiche sfruttando le relative stime dei parametri
di compressibilita; gli algoritmi sono quelli esposti nell’allegato.

Nel seguito sono riportati gli outputs.

CASTEL

CPTU 1A - PENNELLO 7.5 m

COORDINATE (x,y,z) E PRESSIONI (p) RELATIVE AI RETTANGOLI DI CARICO

N.  x1 vl x2 y2 %3 v3 x4 va z p
m m m m m m m m m kPa
1 0.0 0.0 100.0 0.0 100.0 0.5 0.0 0.5 +0.0 +2
2 0.0 0.5 100.0 0.5 100.0 1.5 0.0 1.5 +0.0 +6
3 0.0 1.5 100.0 1.5 100.0 2.5 0.0 2.5 +0.0 +12
4 0.0 2.5 100.0 2.5 100.0 3.5 0.0 3.5 +40.0 +18
5 0.0 3.5 100.0 3.5 100.0 4.5 0.0 4.5 +40.0  +24
6 0.0 4.5 100.0 4.5 100.0 5.5 0.0 5.5 +40.0 +29
7 0.0 5.5 100.0 5.5 100.0 6.5 0.0 6.5 +0.0  +40
8 0.0 6.5 100.0 6.5 100.0 7.5 0.0 7.5 +40.0 +56
9 0.0 7.5 100.0 7.5 100.0 8.5 0.0 8.5 +40.0 +64
10 0.0 8.5 100.0 8.5 100.0 9.5 0.0 9.5 +40.0  +64
11 0.0 9.5 100.0 9.5 100.0 10.5 0.0 10.5 +0.0 +64
12 0.0 10.5 100.0 10.5 100.0 11.5 0.0 11.5 +0.0  +59
13 0.0 11.5 100.0 11.5 100.0 12.5 0.0 12.5 +0.0 +48
14 0.0 12.5 100.0 12.5 100.0 13.5 0.0 13.5 +0.0 +38
15 0.0 13.5 100.0 13.5 100.0 14.5 0.0 14.5 +0.0  +30
16 0.0 14.5 100.0 14.5 100.0 15.5 0.0 15.5 +0.0 +27
17 0.0 15.5 100.0 15.5 100.0 16.5 0.0 16.5 +0.0 +23
18 0.0 16.5 100.0 16.5 100.0 17.5 0.0 17.5 +0.0 +19
19 0.0 17.5 100.0 17.5 100.0 18.5 0.0 18.5 +0.0 +15
20 0.0 18.5 100.0 18.5 100.0 19.5 0.0 19.5 +0.0  +11
21 0.0 19.5 100.0 19.5 100.0 20.5 0.0 20.5 +40.0 +7
22 0.0 20.5 100.0 20.5 100.0 21.5 0.0 21.5 +0.0 +3
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
1 2 3 4 5
50.0, 0.0 50.0, 2.4 50.0, 4.8 50.0, 7.2 50.0, 9.6
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
N. t w' p° OCR CR RR dp s dp s dp s dp s dp s
m  Mg/m3 kPa kPa cm kPa cm kPa cm kPa cm kPa cm
2 1.0 0.6 9.0 1 0.010 0.010 +3.0  +0.12 +14.6  +0.42 +30.0  +0.64 +53.8  +0.84 +61.0  +0.89
3 1.0 0.6 15.0 1 0.010 o0.010 +4.8 +0.12 +15.5 +0.31 +31.0 +0.49 +50.4 +0.64 +57.1 +0.68
4 1.0 0.6 21.0 1 0.010 0.010 +6.5  +0.12 +16.6  +0.25 +31.2  +0.40 +47.1  +0.51 +52.8  +0.55
5 1.0 0.6 27.0 1 0.009 0.009 +8.1 +0.10 +17.6 +0.20 +30.8 +0.30 +44.0 +0.38 +48.7 +0.40
6 1.0 0.7 33.5 1 0.008 0.008 +9.6 +0.09 +18.5 +0.15 +30.2 +0.22 +41.0 +0.28 +45.1 +0.30
7 1.0 0.7 40.5 1 0.007 0.007 +10.8 +0.07 +19.0  +0.12 +29.3  +0.17 +38.3  +0.20 +41.7  +0.22
8 1.0 0.7 47.5 1 0.006 0.006 +11.8 +0.06 +19.4 +0.09 +28.3 +0.12 +35.9 +0.15 +38.8 +0.16
9 1.0 0.7 54.5 1 0.005 0.005 +12.6 +0.05 +19.5  +0.07 +27.3  +0.09 +33.6  +0.10 +36.1  +0.11
10 1.0 0.7 61.5 1 0.004 0.004 +13.2 +0.03 +19.4 +0.05 +26.2 +0.06 +31.6 +0.07 +33.7 +0.08
11 1.0 0.8 69.0 1 0.003 0.003 +13.6 +0.02 +19.3 +0.03 +25.2 +0.04 +29.8 +0.05 +31.6 +0.05
12 1.0 1.0 78.0 3 0.200 0.020 +13.9 +0.14 +19.0  +0.19 +24.2  +0.23 +28.1  +0.27 +29.7  +0.28
13 1.0 1.0 88.0 5 0.200 0.020 +14.1 +0.13 +18.7 +0.17 +23.2 +0.20 +26.6 +0.23 +28.0 +0.24
14 1.0 0.6 96.0 1 0.009 0.009 +14.1  +0.05 +18.3  +0.07 +22.3  +0.08 +25.2  +0.09 +26.4  +0.09
15 1.0 0.7 102.5 1 0.008 0.008 +14.1 +0.04 +17.9 +0.06 +21.4 +0.07 +23.9 +0.07 +25.0 +0.08
TOTALI (cm) +1.15 +2.16 +3.10 +3.88 +4.11
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
6 7 8 9 10
50.0, 12.0 50.0, 14.4 50.0, 16.8 50.0, 19.2 50.0, 21.6
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
N. ot W' p° OCR CR RR dp s dp s dp s dp s dp s
m  Mg/m3 kPa kPa cm kPa cm kPa cm kPa cm kPa cm
2 1.0 0.6 9.0 1 0.010 o0.010 +47.5 +0.80 +29.9 +0.64 +19.6 +0.50 +10.2 +0.33 +2.3 +0.10
3 1.0 0.6 15.0 1 0.010 o0.010 +46.2 +0.61 +30.8 +0.48 +19.9 +0.37 +10.7 +0.23 +3.5 +0.09
4 1.0 0.6 21.0 1 0.010 0.010 +44.5 +0.49 +31.2  +0.40 +20.3  +0.29 +11.4  +0.19 +4.6  +0.09
5 1.0 0.6 27.0 1 0.009 0.009 +42.4 +0.37 +31.1 +0.30 +20.8 +0.22 +12.2 +0.15 +5.8 +0.08
6 1.0 0.7 33.5 1 0.008 0.008 +40.2  +0.27 +30.7  +0.23 +21.1  +0.17 +13.0  +0.11 +6.8  +0.06
7 1.0 0.7 40.5 1 0.007 0.007 +38.0 +0.20 +30.0 +0.17 +21.3 +0.13 +13.7 +0.09 +7.8 +0.05
8 1.0 0.7 47.5 1 0.006 0.006 +35.8 +0.15 +29.1  +0.12 +21.3  +0.10 +14.2  +0.07 +8.7  +0.04
9 1.0 0.7 54.5 1 0.005 0.005 +33.8 +0.10 +28.1  +0.09 +21.2  +0.07 +14.7  +0.05 +9.4  +0.03
10 1.0 0.7 61.5 1 0.004 0.004 +31.9 +0.07 +27.0 +0.06 +21.0 +0.05 +15.0 +0.04 +10.1 +0.03
11 1.0 0.8 69.0 1 0.003 0.003 +30.1 +0.05 +26.0  +0.04 +20.6  +0.03 +15.3  +0.03 +10.6  +0.02
12 1.0 1.0 78.0 3 0.200 0.020 +28.5 +0.27 +24.9  +0.24 +20.2  +0.20 +15.4  +0.16 +11.0  +0.12
13 1.0 1.0 88.0 5 0.200 0.020 +26.9 +0.23 +23.9 +0.21 +19.8 +0.18 +15.4 +0.14 +11.4 +0.11
14 1.0 0.6 96.0 1 0.009 0.009 +25.5 +0.09 +23.0  +0.08 +19.3  +0.07 +15.3  +0.06 +11.6  +0.04
15 1.0 0.7 102.5 1 0.008 0.008 +24.3 +0.07 +22.0 +0.07 +18.8 +0.06 +15.2 +0.05 +11.8 +0.04

TOTALI (cm) +3.79 +3.13 +2.44 +1.68 +0.89
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CASTELMASSA CPTU 1A - PENNELLO 10.15 m

COORDINATE
N. x1
m
1 0.0
2 0.0
3 0.0
4 0.0
5 0.0
6 0.0
7 0.0
8 0.0
9 0.0
10 0.0
11 0.0
12 0.0
13 0.0
14 0.0
15 0.0
16 0.0
17 0.0
18 0.0
19 0.0
20 0.0
21 0.0
22 0.0
23 0.0
24 0.0
25 0.0
26 0.0
27 0.0
28 0.0
1
50.0, 0.0
dp s
kPa cm
+3.4 +0.
+5.2 +0.
+6.9 +0.
+8.6 +0.
+10.1 +0.
+11.5 +0.
+12.7 +0.
+13.8 +0.
+14.7 +0.
+15.4 +0.
+16.0 +0.
+16.5 +0.
+16.9 +0.
+17.1 +0.
+1.27
6
50.0, 15.5
dp s
kPa cm
+54.6 +0.
+54.9 +0.
+54.3 +0.
+53.1 +0.
+51.5 +0.
+49.7 +0.
+47.8 +0.
+45.9 +0.
+43.9 +0.
+42.0 +0.
+40.2 +0.
+38.5 +0.
+36.9 +0.
+35.3 +0.
+4.44
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DELLE VERTICALI DI CALCOLO
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x2 v2 x
m m m
100.0 0.0 100.
100.0 1.0 100.
100.0 2.0 100.
100.0 3.0 100.
100.0 4.0 100.
100.0 5.0 100.
100.0 6.0 100.
100.0 7.0 100.
100.0 8.0 100.
100.0 9.0 100.
100.0 10.0 100.
100.0 11.0 100.
100.0 12.0 100.
100.0 13.0 100.
100.0 14.0 100.
100.0 15.0 100.
100.0 16.0 100.
100.0 17.0 100.
100.0 18.0 100.
100.0 19.0 100.
100.0 20.0 100.
100.0 21.0 100.
100.0 22.0 100.
100.0 23.0 100.
100.0 24.0 100.
100.0 25.0 100.
100.0 26.0 100.
100.0 27.0 100.
COORDINATE (X,Y)
2
50.0, 3.1
TENSIONI (k:
dp s
kpPa cm
+19.3 +0.50
+19.8 +0.37
+20.6 +0.30
+21.5 +0.23
+22.3 +0.18
+23.0 +0.14
+23.5 +0.10
+23.9 +0.08
+24.1 +0.06
+24.2 +0.04
+24.2 +0.23
+24.1 +0.21
+23.8 +0.09
+23.6 +0.07
+2.59
COORDINATE (X, Y)
7
50.0, 18.6
TENSIONI (k
dp s
kpPa cm
+37.9 +0.72
+38.3 +0.55
+38.5 +0.45
+38.6 +0.35
+38.5 +0.27
+38.1 +0.20
+37.5 +0.15
+36.8 +0.11
+35.9 +0.08
+35.0 +0.05
+34.0 +0.31
+33.0 +0.28
+32.0 +0.11
+31.0 +0.09
+3.73
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s
cm

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.

+4.63

VERTICALI DI CALCOLO

8
21.7

CEDIMENTI

@

50.0
(cm)

dp
kPa

+13.
+13
+14.
+14.
+15
+16
+16.
+17
+17
+18.
+18.
+18
+19.
+19.
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P
kpPa
+4
+10
+16
+22
+27
+33
+39
+45
+56
+72
+79
+79
+79
+74
+64
+53
+46
+42
+38
+34
+30
+26
+23
+19
+15
+11
+7
+3
5
50.0, 12.4
dp s
kPa cm
+76.0 +0.
+72.1 +0.
+67.9 +0.
+63.8 +0.
+60.0 +0.
+56.5 +0.
+53.2 +0.
+50.3 +0.
+47.6 +0.
+45.1 +0.
+42.7 +0.
+40.6 +0.
+38.7 +0.
+36.9 +0.
+4.91
10
50.0, 27.9
dp s
kPa cm
+2.7 +0.
+3.8 +0.
+5.0 +0.
+6.1 +0.
+7.2 +0.
+8.3 +0.
+9.2 +0.
+10.1 +0.
+10.9 +0.
+11.6 +0.
+12.3 +0.
+12.8 +0.
+13.3 +0.
+13.7 +0.
+0.98
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CASTELMASSA CPTU 2A - PENNELLO 7.5 m

COORDINATE (x,y,z) E PRESSIONI
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x2 v2 x
m m m
100.0 0.0 100.
100.0 0.5 100.
100.0 1.5 100.
100.0 2.5 100.
100.0 3.5 100.
100.0 4.5 100.
100.0 5.5 100.
100.0 6.5 100.
100.0 7.5 100.
100.0 8.5 100.
100.0 9.5 100.
100.0 10.5 100.
100.0 11.5 100.
100.0 12.5 100.
100.0 13.5 100.
100.0 14.5 100.
100.0 15.5 100.
100.0 16.5 100.
100.0 17.5 100.
100.0 18.5 100.
100.0 19.5 100.
100.0 20.5 100.
COORDINATE (X,Y)
2
50.0, 2.4
TENSIONI (k:
dp s
kPa cm
+14.6 +0.42
+15.5 +0.28
+16.6 +0.23
+17.6 +0.20
+18.5 +0.17
+19.0 +0.16
+19.4 +0.12
+19.5 +0.11
+19.4 +0.10
+19.3 +0.10
+19.0 +0.09
+18.7 +0.07
+18.3 +0.06
+17.9 +0.04
+2.15
COORDINATE (X,Y)
7
50.0, 14.4
TENSIONI (k:
dp s
kPa cm
+29.9 +0.64
+30.8 +0.44
+31.2 +0.36
+31.1 +0.30
+30.7 +0.26
+30.0 +0.22
+29.1 +0.17
+28.1 +0.15
+27.0 +0.13
+26.0 +0.13
+24.9 +0.12
+23.9 +0.09
+23.0 +0.07
+22.0 +0.05
+3.13

v3 x4 v z
m m m m
0.5 0.0 0.5 +0.0
1.5 0.0 1.5 +0.0
2.5 0.0 2.5 +40.0
3.5 0.0 3.5 +0.0
4.5 0.0 4.5 +0.0
5.5 0.0 5.5 +0.0
6.5 0.0 6.5 +0.0
7.5 0.0 7.5 +0.0
8.5 0.0 8.5 +0.0
9.5 0.0 9.5 +0.0
.5 0.0 10.5 +0.0
11.5 0.0 11.5 +0.0
.5 0.0 12.5 +0.0
.5 0.0 13.5 +0.0
.5 0.0 14.5 +0.0
.5 0.0 15.5 +0.0
.5 0.0 16.5 +0.0
.5 0.0 17.5 +0.0
.5 0.0 18.5 +0.0
.5 0.0 19.5 +0.0
.5 0.0 .5 .0
.5 0.0 .5 .0

VERTICALI DI CALCOLO
3

4
4.8 50.0, 7.2
CEDIMENTI (cm)
s dp s
cm kPa cm
+0.64 +53.8 +0.84
+0.44 +50.4 +0.58
+0.36 +47.1 +0.46
+0.30 +44.0 +0.38
+0.25 +41.0 +0.32
+0.22 +38.3 +0.27
+0.17 +35.9 +0.20
+0.15 +33.6 +0.17
+0.13 +31.6 +0.15
+0.13 +29.8 +0.15
+0.11 +28.1 +0.13
+0.09 +26.6 +0.10
+0.07 +25.2 +0.08
+0.05 +23.9 +0.05
+3.10 +3.88

VERTICALI DI CALCOLO

8 9

16.8 50.0, 19.2

CEDIMENTI (cm)

s dp s

cm kPa cm
+0.50 +10.2 +0.33
+0.33 +10.7 +0.21
+0.26 +11.4 +0.17
+0.22 +12.2 +0.15
+0.19 +13.0 +0.13
+0.17 +13.7 +0.12
+0.13 +14.2 +0.10
+0.12 +14.7 +0.09
+0.11 +15.0 +0.08
+0.11 +15.3 +0.08
+0.10 +15.4 +0.08
+0.08 +15.4 +0.06
+0.06 +15.3 +0.05
+0.04 +15.2 +0.03

+2.43 +1.67

(p) RELATIVE AI RETTANGOLI DI CARICO

P
kpPa
+2
+6
+12
+18
+24
+29
+40
+56
+64
+64
+64
+59
+48
+38
+30
+27
+23
+19
+15
+11
+7
+3

50.0,

dp
kPa

+61.
+57.
+52.

+48

+45.
+41.

+38

+36.
+33.

+31
+29

+28.
+26.

+25

OB O U U ®R Jo O

50.0,

dp
kPa

+2.

+3

+4.
+5.

+6

+7.
+8.

+9

+10.
+10.

+11

+11.
+11.

+11

© OV OO D00 U W

10

21.6



CARATTERISTICHE DEGLI STRATI
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cocoocooocooocoo o000
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coooooco0oocoo 000

cooocoocoocooocoocooocoo

W'
Mg/m3

IR Y R -

W'

Mg/m3

LU Ua o ddo oo oo oo

P
kPa

TOTALI

P
kPa

TOTALI

MUUOoOOoOLUOOOOOOO

oo oULLOoOOOOOOO

OCR CR

e e e e

(cm)

OCR

e e

(cm)

cooooocooocoo 000

STRATI

cooocoocoocooocoocooocoo

.010
.009
.009
.009
.009
.009
.008
.008
.008
.009
.009
.008
.007
.005

CR

.010
.009
.009
.009
.009
.009
.008
.008
.008
.009
.009
.008
.007
.005

cooocoocooooO0 OO0

cooocoocooocoocoocooooo

RR

.010
.009
.009
.009
.009
.009
.008
.008
.008
.009
.009
.008
.007
.005

.010
.009
.009
.009
.009
.009
.008
.008
.008
.009
.009
.008
.007
.005

CASTELMASSA CPTU 2A - PENNELLO 10.15 m

COORDINATE (x,y,z) E PRESSIONI

N.

X

1

m

50.0,

dp
kPa

+3.

+5.

+6.

+8.
+10.
+11.
+12.
+13.
+14.
+15.
+16.
+16.
+16.
+17.

HOUOW J®AU O ©ONS

50.0,

dp
kPa

+54.
+54.
+54.
+53.
+51.
+49.
+47.
+45.
+43.
+42.
+40.
+38.
+36.
+35.

WOUINOWLO®IUF WO o

OO0 0000000000000 0000000000 000

OO0 0000000000000 0000000000 00O

OO0 0000000000000000000OOOO 00O

X2

100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.

OO0 0000000000000 0000000000 000

OO0 0000000000000000O0O00OOOO 00O

(p) RELATIVE AI RETTANGOLI DI CARICO

100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.

OO0 0000000000000 0000000000 00O

OO0 0000000000000000O0O00OOOO 00O

OO0 0000000000000 0000000000 000

OO0 0000000000000 0000000000 00O

OO0 0000000O000000000000OOOO 00O

COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
2 3 4

50.0, 3.1
TENSIONI (k:
dp s
kPa cm
+19.3 +0.50
+19.8 +0.33
+20.6 +0.27
+21.5 +0.23
+22.3 +0.20
+23.0 +0.18
+23.5 +0.15
+23.9 +0.13
+24.1 +0.12
+24.2 +0.12
+24.2 +0.11
+24.1 +0.09
+23.8 +0.08
+23.6 +0.05
+2.56
COORDINATE (X,Y)
7
50.0, 18.6
TENSIONI (k:
dp s
kpPa cm
+37.9 +0.72
+38.3 +0.50
+38.5 +0.41
+38.6 +0.35
+38.5 +0.30
+38.1 +0.27
+37.5 +0.21
+36.8 +0.19
+35.9 +0.17
+35.0 +0.17
+34.0 +0.15
+33.0 +0.12
+32.0 +0.10
+31.0 +0.06
+3.70

50.0,

Pa)

dp
kPa

+37.
+38.
+38.
+38.
+38.
+37.
+37.
+36.
+35.
+34.
+33.
+32.
+31.
+30.

E

COOOHFFO®®®®U®

DELLE

50.0,

Pa)

dp
kPa

+25.
+25.
+25.

+26

+26.
+26.

+26

+26.
+26.

+26
+26

+25.
+25.

+25

HFOWONUO a0 N0

E

6.2

CEDIMENTI

.72
.50
.41
.35
.30
.26
.21
.18
.16
.16
.15
.12

.06

50.0
(cm)

dp
kPa

+65.
+63.
+60
+57.
+54.
+51
+49
+46.
+44
+42
+40.
+38.
+36
+34.

CUNEENOO BN O

9.3

cm

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

+0.

+4.61

VERTICALI DI CALCOLO
8 9

21.7

CEDIMENTI

50.0
(cm)

dp
kPa

+13.
+13.
+14.
+14
+15.
+16.
+16
+17.
+17.
+18
+18
+18.
+19.
+19

FoOWaAWOH VWML Wo!

24.8

s

OO0 0000000O000000000000OOOO 00O

p
kPa
+4
+10
+16
+22
+27
+33
+39
+45
+56
+72
+79
+79
+79
+74
+64
+53
+46
+42
+38
+34
+30
+26
+23
+19
+15
+11
+7
+3
5
50.0, 12.4
dp s
kPa cm
+76.0 +0.98
+72.1 +0.69
+67.9 +0.56
+63.8 +0.47
+60.0 +0.40
+56.5 +0.35
+53.2 +0.27
+50.3 +0.24
+47.6 +0.21
+45.1 +0.21
+42.7 +0.18
+40.6 +0.15
+38.7 +0.11
+36.9 +0.07
+4.90
10
50.0, 27.9
dp s
kPa cm
+2.7 +0.11
+3.8 +0.09
+5.0 +0.08
+6.1 +0.08
+7.2 +0.08
+8.3 +0.08
+9.2 +0.06
+10.1 +0.06
+10.9 +0.06
+11.6 +0.06
+12.3 +0.06
+12.8 +0.05
+13.3 +0.04
+13.7 +0.03
+0.96



CARATTERISTICHE DEGLI STRATI

t W' p° OCR CR
m  Mg/m3 kPa

1.0 0.6 9.0 1 0.011
1.0 0.6 15.0 1 0.010
1.0 0.6 21.0 1 0.010
1.0 0.6 27.0 1 0.009
1.0 0.6 33.0 1 0.009
1.0 0.7 39.5 1 0.008
1.0 0.7 46.5 1 0.006
1.0 0.8 54.0 1 0.004
1.0 1.0 63.0 1 0.200
1.0 1.0 73.0 1 0.200
1.0 1.0 83.0 1 0.200
1.0 0.7 91.5 1 0.006
1.0 0.7 98.5 1 0.005
1.0 0.8 106.0 1 0.003

TOTALI (cm)

CARATTERISTICHE DEGLI STRATI
t W' p° OCR CR
m  Mg/m3 kPa

1.0 0.6 9.0 1 0.011
1.0 0.6 15.0 1 0.010
1.0 0.6 21.0 1 0.010
1.0 0.6 27.0 1 0.009
1.0 0.6 33.0 1 0.009
1.0 0.7 39.5 1 0.008
1.0 0.7 46.5 1 0.006
1.0 0.8 54.0 1 0.004
1.0 1.0 63.0 1 0.200
1.0 1.0 73.0 1 0.200
1.0 1.0 83.0 1 0.200
1.0 0.7 91.5 1 0.006
1.0 0.7 98.5 1 0.005
1.0 0.8 106.0 1 0.003

TOTALI (cm)

cooocoococoocoocooooo

Cooo0O0OO0OO0OO0O0OO0OO00 OO

RR

.010
.010
.010
.009
.008
.007
.006
.005
.020
.020
.020
.006
.005
.003

.010
.010
.010
.009
.008
.007
.006
.005
.020
.020
.020
.006
.005
.003

CASTELMASSA CPTU 3B - PENNELLO 7.5 m

OO0 000000000000000 0000

50.0
(cm)

dp
kPa

+53.
+50.
+47
+44.
+41.
+38
+35
+33.
+31.
+29
+28.
+26.
+25
+23.

50.0
(cm)

dp
kPa

+10.
+10.
+11.
+12
+13.
+13.
+14
+14.
+15.
+15
+15
+15.
+15.
+15

CROAF OO ©WO O s ®©

NWESWo a0 JON s N

’

LR RCRC TRt R R RN R RO R Rt RO R R R R TR RO R

+

z
m

7.2

cm

+0.
+0.
+0.
+0.

+0.
+0.
+0.
+3.
+2.
+2.
+0.
+0.
+0.

12.42

DELLE VERTICALI DI CALCOLO
8 9

19.2

s
cm

+0.
+0.
+0.
+0.
+0.
+0.

+0.
+1.
+1.
+1.
+0.
+0.
+0.

COORDINATE (x,y,z) E PRESSIONI
N, xl v1 %2 v2 %3 v3 x4
m m m m m m m
1 0.0 0.0 100.0 0.0 100.0 0.5 0.
2 0.0 0.5 100.0 0.5 100.0 1.5 0.
3 0.0 1.5 100.0 1.5 100.0 2.5 0.
4 0.0 2.5 100.0 2.5 100.0 3.5 0.
5 0.0 3.5 100.0 3.5 100.0 4.5 0.
6 0.0 4.5 100.0 4.5 100.0 5.5 0.
7 0.0 5.5 100.0 5.5 100.0 6.5 0.
8 0.0 6.5 100.0 6.5 100.0 7.5 0.
9 0.0 7.5 100.0 7.5 100.0 8.5 0.
10 0.0 8.5 100.0 8.5 100.0 9.5 0.
11 0.0 9.5 100.0 9.5 100.0 10.5 0.
12 0.0 10.5 100.0 10.5 100.0 11.5 0.
13 0.0 11.5 100.0 11.5 100.0 12.5 0.
14 0.0 12.5 100.0 12.5 100.0 13.5 0.
15 0.0 13.5 100.0 13.5 100.0 14.5 0.
16 0.0 14.5 100.0 14.5 100.0 15.5 0.
17 0.0 15.5 100.0 15.5 100.0 16.5 0.
18 0.0 16.5 100.0 16.5 100.0 17.5 0.
19 0.0 17.5 100.0 17.5 100.0 18.5 0.
20 0.0 18.5 100.0 18.5 100.0 19.5 0.
21 0.0 19.5 100.0 19.5 100.0 20.5 0.
22 0.0 20.5 100.0 20.5 100.0 21.5 0.
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
1 2 3 4
50.0, 0.0 50.0, 2.4 50.0, 4.8
TENSIONI (kPa) E CEDIMENTI
dp s dp s dp s
kPa cm kpPa cm kPa cm
+3.0 +0.14 +14.6 +0.46 +30.0 +0.70
+4.8 +0.12 +15.5 +0.31 +31.0 +0.49
+6.5 +0.12 +16.6 +0.25 +31.2 +0.40
+8.1 +0.10 +17.6 +0.20 +30.8 +0.30
+9.6 +0.10 +18.5 +0.17 +30.2 +0.25
+10.8 +0.08 +19.0 +0.14 +29.3 +0.19
+11.8 +0.06 +19.4 +0.09 +28.3 +0.12
+12.6 +0.04 +19.5 +0.05 +27.3 +0.07
+13.2 +1.65 +19.4 +2.34 +26.2 +3.02
+13.6 +1.48 +19.3 +2.03 +25.2 +2.57
+13.9 +1.34 +19.0 +1.79 +24.2 +2.22
+14.1 +0.04 +18.7 +0.05 +23.2 +0.06
+14.1 +0.03 +18.3 +0.04 +22.3 +0.04
+14.1 +0.02 +17.9 +0.02 +21.4 +0.02
+5.31 +7.94 +10.46
COORDINATE (X, Y)
6 7
50.0, 12.0 50.0, 14.4 50.0, 16.8
TENSIONI (kPa) E CEDIMENTI
dp s dp s dp s
kPa cm kpPa cm kPa cm
+47.5 +0.88 +29.9 +0.70 +19.6 +0.55
+46.2 +0.61 +30.8 +0.48 +19.9 +0.37
+44.5 +0.49 +31.2 +0.40 +20.3 +0.29
+42.4 +0.37 +31.1 +0.30 +20.8 +0.22
+40.2 +0.31 +30.7 +0.26 +21.1 +0.19
+38.0 +0.23 +30.0 +0.20 +21.3 +0.15
+35.8 +0.15 +29.1 +0.13 +21.3 +0.10
+33.8 +0.08 +28.1 +0.07 +21.2 +0.06
+31.9 +3.56 +27.0 +3.10 +21.0 +2.50
+30.1 +3.00 +26.0 +2.65 +20.6 +2.16
+28.5 +2.56 +24.9 +2.28 +20.2 +1.90
+26.9 +0.07 +23.9 +0.06 +19.8 +0.05
+25.5 +0.05 +23.0 +0.05 +19.3 +0.04
+24.3 +0.03 +22.0 +0.02 +18.8 +0.02
+12.39 +10.69 +8.60

+6.35

OO0 000000O0000000OO0OO0 0000

(p) RELATIVE AI RETTANGOLI DI CARICO

p
kPa
+2
+6
+12
+18
+24
+29
+40
+56
+64
+64
+64
+59
+48
+38
+30
+27
+23
+19
+15
+11
+7
+3
5
50.0, 9.6
dp s
kPa cm
+61.0 +0.98
+57.1 +0.68
+52.8 +0.55
+48.7 +0.40
+45.1 +0.34
+41.7 +0.25
+38.8 +0.16
+36.1 +0.09
+33.7 +3.72
+31.6 +3.12
+29.7 +2.66
+28.0 +0.07
+26.4 +0.05
+25.0 +0.03
+13.10
10
50.0, 21.6
dp s
kPa cm
+2.3 +0.11
+3.5 +0.09
+4.6 +0.09
+5.8 +0.08
+6.8 +0.07
+7.8 +0.06
+8.7 +0.04
+9.4 +0.03
+10.1 +1.29
+10.6 +1.18
+11.0 +1.08
+11.4 +0.03
+11.6 +0.02
+11.8 +0.01
+4.19



CARATTERISTICHE DEGLI STRATI
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Mg/m3

Mg/m3

P
kPa

106.

TOTALI

kPa

TOTALI

CLUUOOOOUUOOOOO

cCLLMOoOOoOOOUUOOOO O

OCR CR

e e e e e ]

(cm)

OCR

B e e e e e e

(cm)

cooooo00o000 0000

STRATI

cooocooocooocoo00o

.011
.010
.010
.009
.009
.008
.006
.004
.200
.200
.200
.006
.005
.003

CR

.011
.010
.010
.009
.009
.008
.006
.004
.200
.200
.200
.006
.005
.003

cCooo0O0OO0OO0OO0OOOOOOO

cooocooocooo0O0OOO

RR

L011
.010
.010
.009
.009
.008
.006
.004
.020
.020
.020
.006
.005
.003

.011
.010
.010
.009
.009
.008
.006
.004
.020
.020
.020
.006
.005
.003

CASTELMASSA CPTU 3B - PENNELLO 10.15 m

COORDINATE (x,y,z) E PRESSIONI
N, xl v1 %2 v2 %3
m m m m m
1 0.0 0.0 100.0 0.0 100.0
2 0.0 1.0 100.0 1.0 100.0
3 0.0 2.0 100.0 2.0 100.0
4 0.0 3.0 100.0 3.0 100.0
5 0.0 4.0 100.0 4.0 100.0
6 0.0 5.0 100.0 5.0 100.0
7 0.0 6.0 100.0 6.0 100.0
8 0.0 7.0 100.0 7.0 100.0
9 0.0 8.0 100.0 8.0 100.0
10 0.0 9.0 100.0 9.0 100.0
11 0.0 10.0 100.0 10.0 100.0
12 0.0 11.0 100.0 11.0 100.0
13 0.0 12.0 100.0 12.0 100.0
14 0.0 13.0 100.0 13.0 100.0
15 0.0 14.0 100.0 14.0 100.0
16 0.0 15.0 100.0 15.0 100.0
17 0.0 16.0 100.0 16.0 100.0
18 0.0 17.0 100.0 17.0 100.0
19 0.0 18.0 100.0 18.0 100.0
20 0.0 19.0 100.0 19.0 100.0
21 0.0 20.0 100.0 20.0 100.0
22 0.0 21.0 100.0 21.0 100.0
23 0.0 22.0 100.0 22.0 100.0
24 0.0 23.0 100.0 23.0 100.0
25 0.0 24.0 100.0 24.0 100.0
26 0.0 25.0 100.0 25.0 100.0
27 0.0 26.0 100.0 26.0 100.0
28 0.0 27.0 100.0 27.0 100.0
COORDINATE (X, Y)
1 2
50.0, 0.0 50.0, 3.1 50.0
TENSIONI (kPa)
dp s dp s dp
kPa cm kPa cm kPa
+3.4 +0.15 +19.3 +0.55 +37.
+5.2 +0.13 +19.8 +0.37 +38.
+6.9 +0.12 +20.6 +0.30 +38.
+8.6 +0.11 +21.5 +0.23 +38.
+10.1 +0.10 +22.3 +0.20 +38.
+11.5 +0.09 +23.0 +0.16 +37.
+12.7 +0.06 +23.5 +0.11 +37.
+13.8 +0.04 +23.9 +0.06 +36.
+14.7 +1.82 +24.1 +2.82 +35.
+15.4 +1.67 +24.2 +2.49 +34.
+16.0 +1.53 +24.2 +2.22 +33.
+16.5 +0.04 +24.1 +0.06 +32.
+16.9 +0.03 +23.8 +0.05 +31.
+17.1 +0.02 +23.6 +0.03 +30.
+5.93 +9.63
COORDINATE (X,Y)
7
50.0, 15.5 50.0, 18.6 50.0
TENSIONI (kPa)
dp s dp s dp
kPa cm kPa cm kPa
+54.6 +0.93 +37.9 +0.79 +25.
+54.9 +0.67 +38.3 +0.55 +25.
+54.3 +0.55 +38.5 +0.45 +25.
+53.1 +0.43 +38.6 +0.35 +26
+51.5 +0.37 +38.5 +0.30 +26
+49.7 +0.28 +38.1 +0.23 +26.
+47.8 +0.18 +37.5 +0.15 +26.
+45.9 +0.11 +36.8 +0.09 +26
+43.9 +4.59 +35.9 +3.92 +26.
+42.0 +3.95 +35.0 +3.40 +26.
+40.2 +3.43 +34.0 +2.98 +26
+38.5 +0.09 +33.0 +0.08 +25.
+36.9 +0.07 +32.0 +0.06 +25.
+35.3 +0.04 +31.0 +0.03 +25
+15.70 +13.39
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CO00000000000O00000000000OOO0O

6.2

0000000000000 00000000000000O

CEDIMENTI

21.7

E CEDIMENTI

000 0000000000000 000000000O0O

va z
m m
1.0 +0
2.0 +0
3.0 +0
4.0 +0
5.0 +0
6.0 +0
7.0 40
8.0 +0
9.0 +0
10.0 +0
11.0 +0
12.0 +0
13.0 +0
14.0 +0
15.0 +0
16.0 +0
17.0 +0
18.0 +0
19.0 +0
20.0 +0
21.0 +0
22.0 +0
23.0 +0
24.0 +0
25.0 +0
26.0 +0
.0
.0

DELLE VERTICALI DI CALCOLO
3 4

50.0, 9.3
(cm)
dp s
kPa cm
+65.6 +1.
+63.0 +0.
+60.1 +0.
+57.2 +0.
+54.4 +0.
+51.6 +0.
+49.0 +0.
+46.5 +0.
+44.2 +4.
+42.1 +3.
+40.1 +3.
+38.2 +0.
+36.5 +0.
+34.9 +0.
+15.91

DELLE VERTICALI DI CALCOLO
8 9

50.0, 24.8
(cm)

dp s

kPa cm
+13.5 +0.
+13.8 +0.
+14.3 +0.
+14.9 +0.
+15.6 +0.
+16.3 +0.
+16.9 +0.
+17.4 +0.
+17.9 +2.
+18.3 +1.
+18.6 +1.
+18.9 +0.
+19.0 +0.
+19.1 +0.

CO0000000000000000000000OO0O

(p) RELATIVE AI RETTANGOLI DI CARICO

p
kPa
+4
+10
+16
+22
+27
+33
+39
+45
+56
+72
+79
+79
+79
+74
+64
+53
+46
+42
+38
+34
+30
+26
+23
+19
+15
+11
+7
+3
5
50.0, 12.4
dp s
kPa cm
+76.0 +1.07
+72.1 +0.76
+67.9 +0.63
+63.8 +0.47
+60.0 +0.40
+56.5 +0.31
+53.2 +0.20
+50.3 +0.11
+47.6 +4.88
+45.1 +4.18
+42.7 +3.61
+40.6 +0.10
+38.7 +0.07
+36.9 +0.04
+16.84
10
50.0, 27.9
dp s
kPa cm
+2.7 +0.12
+3.8 +0.10
+5.0 +0.09
+6.1 +0.08
+7.2 +0.08
+8.3 +0.07
+9.2 +0.05
+10.1 +0.03
+10.9 +1.39
+11.6 +1.28
+12.3 +1.20
+12.8 +0.03
+13.3 +0.03
+13.7 +0.02
+4.56



CARATTERISTICHE DEGLI STRATI

t
m

e
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coooocococooocooooo

cooococoocooocoo00O

oOrOoOORELRERROOOOOOO
LNoo o000 dda oo oo

OCrOOREEHEOOOOOOO
o000 0odd0 oo oo

W'

Mg/m3

Mg/m3

P
kPa

115.

TOTALI

P
kPa

115.

TOTALI

nooOoOOCOCOOOUMUMOOOOO

Moo OO0COOCOWUUOO OO O

OCR CR

e e R N

(cm)

OCR

R S N R N e

(cm)

coooocoococo0ooco00o0o

STRATI

cooocoocooooo0o0O0o

.010
.010
.010
.009
.009
.008
.007
.200
.200
.200
.200
.009
.009
.200
.006

CR

.010
.010
.010
.009
.009
.008
.007
.200
.200
.200
.200
.009
.009
.200
.006

cooooco0c0000OOOOOO

coooococoocooooo0O0O0O

RR

.010
.010
.010
.009
.009
.008
.007
.020
.020
.020
.020
.009
.009
.020
.006

.010
.010
.010
.009
.009
.008
.007
.020
.020
.020
.020
.009
.009
.020
.006

CASTELMASSA CPTU 3C - PENNELLO 7.5 m

COORDINATE
N. x1
m
1 0.0
2 0.0
3 0.0
4 0.0
5 0.0
6 0.0
7 0.0
8 0.0
9 0.0
10 0.0
11 0.0
12 0.0
13 0.0
14 0.0
15 0.0
16 0.0
17 0.0
18 0.0
19 0.0
20 0.0
21 0.0
22 0.0
1
50.0, 0.0
dp s
kPa cm
+3.0 +0.
+4.8 +0.
+6.5 +0.
+8.1 +0.
+9.6 +0
+10.8 +0
+11.8 +0
+12.6 +0
+13.2 +0.
+13.6 +0.
+13.9 +0.
+14.1 +0.
+14.1 +0
+14.1 +0
+14.1 +0
+1.58
6
50.0, 12.0
dp s
kPa cm
+47.5 +0
+46.2 +0
+44.5 +0.
+42.4 +0.
+40.2 +0.
+38.0 +0
+35.8 +0
+33.8 +0
+31.9 +0
+30.1 +0.
+28.5 +0.
+26.9 +0.
+25.5 +0.
+24.3 +0
+23.1 +0
+4.71

(x,y,2z) E PRESSIONI

LRt RE R TRt RO R RU N R R RNt RURT R R RN RT R

(p) RELATIVE AI RETTANGOLI DI CARICO

OO0 0000000000000O00 0000

H
=
LR RCRC TRt R R RN R RO RN RO R R R TR R RO R

CO000000000000000O00 0000

OO0 000000000000000 0000

LR RCRC TRt R R RN R RO R Rt RO R R R R TR RO R

z
m

(X,Y) DELLE VERTICALI DI CALCOLO
3 4

50.0,

Pa)

dp
kPa

+30.
+31.

+31

+30.
+30.

+29
+28

+27.
+26.

+25

+24.
+23.

+22

+21.
+20.

GBEWNNNNWWWN©N OO

E

DELLE

50.0,

Pa)

dp
kPa

+19.
+19.

+20

+20.
+21.

+21

+21.
+21.

+21
+20

+20.
+19.

+19

+18.
+18.

%2 v2 x
m m m
100.0 0.0 100.
100.0 0.5 100.
100.0 1.5 100.
100.0 2.5 100.
100.0 3.5 100.
100.0 4.5 100.
100.0 5.5 100.
100.0 6.5 100.
100.0 7.5 100.
100.0 8.5 100.
100.0 9.5 100.
100.0 10.5 100.
100.0 11.5 100.
100.0 12.5 100.
100.0 13.5 100.
100.0 14.5 100.
100.0 15.5 100.
100.0 16.5 100.
100.0 17.5 100.
100.0 18.5 100.
100.0 19.5 100.
100.0 20.5 100.
COORDINATE
2
50.0, 2.4
TENSIONI (k:
dp s
kpPa cm
+14.6 +0.42
+15.5 +0.31
+16.6 +0.25
+17.6 +0.20
+18.5 +0.17
+19.0 +0.14
+19.4 +0.11
+19.5 +0.26
+19.4 +0.23
+19.3 +0.20
+19.0 +0.18
+18.7 +0.07
+18.3 +0.07
+17.9 +0.13
+17.4 +0.04
+2.76
COORDINATE (X, Y)
7
50.0, 14.4
TENSIONI (k:
dp s
kPa cm
+29.9 +0.64
+30.8 +0.48
+31.2 +0.40
+31.1 +0.30
+30.7 +0.26
+30.0 +0.20
+29.1 +0.15
+28.1 +0.36
+27.0 +0.30
+26.0 +0.26
+24.9 +0.22
+23.9 +0.09
+23.0 +0.08
+22.0 +0.16
+21.1 +0.04
+3.94

WPWENNONWWR®WO o

E

4.8

CEDIMENTI

)

.64
.49
.40
.30

.19
.14
.35
.29
.25
.22
.09
.08
.16
.04

50.0
(cm)

dp
kPa

+53.
+50.
+47
+44.
+41.
+38
+35
+33.
+31.
+29
+28.
+26.
+25
+23.
+22.

PONOE DO NO WO O S ®

’

7.2

cm

+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

+4.80

VERTICALI DI CALCOLO
8 9

16.8

CEDIMENTI

.50
.37
.29
.22
.19

W11
.28
.24
.21
.19
.08
.07

.04

50.0
(cm)

dp
kPa

+10.
+10.
+11
+12.
+13.
+13
+14.
+14.
+15
+15
+15.
+15.
+15
+15.
+15.

OCNWELWO AN JO NS I8

19.2

cm

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.

+0.

+2.17

OO0 000000O0000000OO0OO0 0000

p
kPa
+2
+6
+12
+18
+24
+29
+40
+56
+64
+64
+64
+59
+48
+38
+30
+27
+23
+19
+15
+11
+7
+3
5
50.0, 9.6
dp s
kPa cm
+61.0 +0.89
+57.1 +0.68
+52.8 +0.55
+48.7 +0.40
+45.1 +0.34
+41.7 +0.25
+38.8 +0.18
+36.1 +0.44
+33.7 +0.36
+31.6 +0.31
+29.7 +0.26
+28.0 +0.10
+26.4 +0.09
+25.0 +0.18
+23.7 +0.05
+5.09
10
50.0, 21.6
dp s
kPa cm
+2.3 +0.10
+3.5 +0.09
+4.6 +0.09
+5.8 +0.08
+6.8 +0.07
+7.8 +0.06
+8.7 +0.05
+9.4 +0.14
+10.1 +0.13
+10.6 +0.11
+11.0 +0.11
+11.4 +0.05
+11.6 +0.04
+11.8 +0.09
+11.9 +0.03
+1.23



CARATTERISTICHE DEGLI STRATI

t w' p°
m  Mg/m3 kPa

T
cocoocoocoocooocooocoooo
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115.

TOTALI

CARATTERISTICHE DEGLI

t w' P
m  Mg/m3 kPa

107.
115.

N N ey
cooocoococooooococooooo
oOrOoOREERROOOOOOO

Lo mocoO0Odda g g oo
o
o

TOTALI

nooocoococooULwULoOOOOO

mooO0OO0COCOCOOUMUOOOOO

OCR CR

R R N e

(cm)

OCR

OOV R G s R e

(cm)

cocoooocooocoooooo

STRATI

coooococooooocoooo0o

.010
.010
.010
.009
.009
.008
.007
.200
.200
.200
.200
.009
.009
.200
.006

CR

.010
.010
.010
.009
.009
.008
.007
.200
.200
.200
.200
.009
.009
.200
.006

cocoocoocoocooocoooocoooo

cooooocoo00O0OOOO

RR

.010
.010
.010
.009
.009
.008
.007
.020
.020
.020
.020
.009
.009
.020
.006

.010
.010
.010
.009
.009
.008
.007
.020
.020
.020
.020
.009
.009
.020
.006

CASTELMASSA CPTU 3C - PENNELLO 10.15 m

COORDINATE
N. x1
m
1 0.0
2 0.0
3 0.0
4 0.0
5 0.0
6 0.0
7 0.0
8 0.0
9 0.0
10 0.0
11 0.0
12 0.0
13 0.0
14 0.0
15 0.0
16 0.0
17 0.0
18 0.0
19 0.0
20 0.0
21 0.0
22 0.0
23 0.0
24 0.0
25 0.0
26 0.0
27 0.0
28 0.0
1
50.0, 0.0
dp s
kPa cm
+3.4 +0
+5.2 +0
+6.9 +0.
+8.6 +0.
+10.1 +0.
+11.5 +0.
+12.7 +0
+13.8 +0
+14.7 +0
+15.4 +0
+16.0 +0.
+16.5 +0.
+16.9 +0.
+17.1 +0
+17.3 +0
+1.74
6
50.0, 15.5
dp s
kPa cm
+54.6 +0
+54.9 +0
+54.3 +0
+53.1 +0.
+51.5 +0.
+49.7 +0.
+47.8 +0.
+45.9 +0
+43.9 +0
+42.0 +0
+40.2 +0
+38.5 +0.
+36.9 +0.
+35.3 +0.
+33.8 +0.
+5.63

(x,y,2z) E PRESSIONI

(p) RELATIVE AI RETTANGOLI DI CARICO

0000000000000 00000000000000O

CO00000000000O00000000000OOO0O

0000000000000 00000000000000O

000 0000000000000 000000000O0O

va z
m m
1.0 +0.0
2.0 +0.0
3.0 +0.0
4.0 +0.0
5.0 +0.0
6.0 +0.0
7.0 +0.0
8.0 +0.0
9.0 +0.0
10.0 +0.0
11.0 +0.0
12.0 +0.0
13.0 +0.0
14.0 +0.0
15.0 +0.0
16.0 +0.0
17.0 +0.0
18.0 +0.0
19.0 +0.0
20.0 +0.0
21.0 +0.0
22.0 +0.0
23.0 +0.0
24.0 +0.0
25.0 +0.0
26.0 +0.0

.0 .0

.0 .0

DELLE VERTICALI DI CALCOLO
3 4

50.0,
Pa) E

dp
kPa

+37.
+38.
+38.
+38.
+38.
+37.
+37.
+36.
+35.
+34.
+33.
+32.
+31.
+30.
+29.

HOOOORIHIHO®M™®®U ®

DELLE
50.0,
Pa) E

dp
kPa

+25.
+25.
+25
+26
+26.
+26.
+26
+26.
+26.
+26
+26.
+25.
+25
+25.
+24.

LHOONU O JTO BN ©®

v1 %2 v2 x
m m m m
0.0 100.0 0.0 100.
1.0 100.0 1.0 100.
2.0 100.0 2.0 100.
3.0 100.0 3.0 100.
4.0 100.0 4.0 100.
5.0 100.0 5.0 100.
6.0 100.0 6.0 100.
7.0 100.0 7.0 100.
8.0 100.0 8.0 100.
9.0 100.0 9.0 100.
10.0 100.0 10.0 100.
11.0 100.0 11.0 100.
12.0 100.0 12.0 100.
13.0 100.0 13.0 100.
14.0 100.0 14.0 100.
15.0 100.0 15.0 100.
16.0 100.0 16.0 100.
17.0 100.0 17.0 100.
18.0 100.0 18.0 100.
19.0 100.0 19.0 100.
20.0 100.0 20.0 100.
21.0 100.0 21.0 100.
22.0 100.0 22.0 100.
23.0 100.0 23.0 100.
24.0 100.0 24.0 100.
25.0 100.0 25.0 100.
26.0 100.0 26.0 100.
27.0 100.0 27.0 100.
COORDINATE (X,Y)
2
50.0, 3.1
TENSIONI (k:
dp s
kPa cm
14 +19.3 +0.50
13 +19.8 +0.37
12 +20.6 +0.30
11 +21.5 +0.23
10 +22.3 +0.20
09 +23.0 +0.16
07 +23.5 +0.12
19 +23.9 +0.31
18 +24.1 +0.27
16 +24.2 +0.24
15 +24.2 +0.22
06 +24.1 +0.09
06 +23.8 +0.08
13 +23.6 +0.17
04 +23.2 +0.05
+3.32
COORDINATE (X,Y)
7
50.0, 18.6
TENSIONI (k:
dp s
kpPa cm
85 +37.9 +0.72
67 +38.3 +0.55
55 +38.5 +0.45
43 +38.6 +0.35
37 +38.5 +0.30
28 +38.1 +0.23
21 +37.5 +0.18
.53 +36.8 +0.44
45 +35.9 +0.38
39 +35.0 +0.33
34 +34.0 +0.29
14 +33.0 +0.12
12 +32.0 +0.11
25 +31.0 +0.22
07 +30.0 +0.06
+4.74

6.2

CEDIMENTI

50.0, 9.3
(cm)

dp s

kPa cm
+65.6 +0.92
+63.0 +0.72
+60.1 +0.59
+57.2 +0.44
+54.4 +0.38
+51.6 +0.29
+49.0 +0.22
+46.5 +0.53
+44.2 +0.45
+42.1 +0.39
+40.1 +0.34
+38.2 +0.13
+36.5 +0.12
+34.9 +0.25
+33.4 +0.07

+5.83

VERTICALI DI CALCOLO
8 9

21.7

CEDIMENTI

50.0, 24.8
(cm)

dp s

kpPa cm
+13.5 +0.40
+13.8 +0.28
+14.3 +0.23
+14.9 +0.17
+15.6 +0.15
+16.3 +0.12
+16.9 +0.09
+17.4 +0.24
+17.9 +0.21
+18.3 +0.19
+18.6 +0.17
+18.9 +0.07
+19.0 +0.07
+19.1 +0.14
+19.1 +0.04

p
kPa
+4
+10
+16
+22
+27
+33
+39
+45
+56
+72
+79
+79
+79
+74
+64
+53
+46
+42
+38
+34
+30
+26
+23
+19
+15
+11
+7
+3
5
50.0, 12.4
dp s
kPa cm
+76.0 +0.98
+72.1 +0.76
+67.9 +0.63
+63.8 +0.47
+60.0 +0.40
+56.5 +0.31
+53.2 +0.23
+50.3 +0.56
+47.6 +0.48
+45.1 +0.41
+42.7 +0.35
+40.6 +0.14
+38.7 +0.13
+36.9 +0.26
+35.2 +0.07
+6.19
10
50.0, 27.9
dp s
kPa cm
+2.7 +0.11
+3.8 +0.10
+5.0 +0.09
+6.1 +0.08
+7.2 +0.08
+8.3 +0.07
+9.2 +0.06
+10.1 +0.15
+10.9 +0.13
+11.6 +0.13
+12.3 +0.12
+12.8 +0.05
+13.3 +0.05
+13.7 +0.10
+14.0 +0.03
+1.34



CARATTERISTICHE DEGLI STRATI
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cooocoocooocoo00o

CoOOrOO0OOOOOOOO
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Mg/m3

Mg/m3

P
kPa

TOTALI

P
kPa

TOTALI

CoOOO0OOCOUUUOOOOO

CoOoOCOCOUUUOOOOO

OCR CR

e e R e e ]

(cm)

OCR

I e A

(cm)

cCoooo0o00o000 0000

STRATI

cooooocoooo0o000o

.011
.010
.009
.009
.008
.007
.007
.007
.010
.200
.010
.009
.001
.003

CR

.011
.010
.009
.009
.008
.007
.007
.007
.010
.200
.010
.009
.001
.003

cCooo00OO0O0OO0O0OOOOOO

cooocoo0o0o0O0O0O0OOOOO

RR

L011
.010
.009
.009
.008
.007
.007
.007
.010
.020
.010
.009
.001
.003

.011
.010
.009
.009
.008
.007
.007
.007
.010
.020
.010
.009
.001
.003

CASTELMASSA CPTU 3D - PENNELLO 7.5 m

COORDINATE (x,y,z) E PRESSIONI

50.0,

+14.

HH R OANO®®O R 0o

50.0,

dp
kPa

+47.
+46.
+44.
+42.
+40.
+38.
+35.
+33.
+31.
+30.
+28.
+26.
+25.
+24.

WUOUHO®®ONE LN G

0000000000000 000000 000

0000000000000 000000000
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(p) RELATIVE AI RETTANGOLI DI CARICO

OO0 0000000000000000000
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DELLE VERTICALI DI CALCOLO

50.0,

Pa)

dp
kPa

+30.

+31

+31.
+30.

+30
+29

+28.
+27.

+26

+25.
+24.

+23

+22.
+21.

BLUNNNNWWWN ®N OO

E

DELLE

50.0,

Pa)

dp
kPa

+19.
+19.

+20

+20.
+21.

+21

+21.
+21.

+21
+20

+20.
+19.

+19

+18.

x2 v2 x
m m m
100.0 0.0 100.
100.0 0.5 100.
100.0 1.5 100.
100.0 2.5 100.
100.0 3.5 100.
100.0 4.5 100.
100.0 5.5 100.
100.0 6.5 100.
100.0 7.5 100.
100.0 8.5 100.
100.0 9.5 100.
100.0 10.5 100.
100.0 11.5 100.
100.0 12.5 100.
100.0 13.5 100.
100.0 14.5 100.
100.0 15.5 100.
100.0 16.5 100.
100.0 17.5 100.
100.0 18.5 100.
100.0 19.5 100.
100.0 20.5 100.
COORDINATE (X,Y)
2
50.0, 2.4
TENSIONI (k:
dp s
kPa cm
+14.6 +0.46
+15.5 +0.31
+16.6 +0.23
+17.6 +0.20
+18.5 +0.15
+19.0 +0.12
+19.4 +0.11
+19.5 +0.09
+19.4 +0.12
+19.3 +0.22
+19.0 +0.10
+18.7 +0.08
+18.3 +0.01
+17.9 +0.02
+2.21
COORDINATE (X, Y)
7
50.0, 14.4
TENSIONI (k:
dp s
kPa cm
+29.9 +0.70
+30.8 +0.48
+31.2 +0.36
+31.1 +0.30
+30.7 +0.23
+30.0 +0.17
+29.1 +0.15
+28.1 +0.13
+27.0 +0.16
+26.0 +0.28
+24.9 +0.12
+23.9 +0.10
+23.0 +0.01
+22.0 +0.03
+3.22

POWENOONWWR®WO o

E

3
4.8

CEDIMENTI

.70
.49
.36

.23
W17
.14
.13
.16
.27
.12
.10
.01
.03

50.0
(cm)

dp
kPa

+53.
+50
+47.
+44.
+41
+38
+35.
+33.
+31
+29.
+28.
+26
+25.
+23.

OO OO ©WO O & ®

4
7.2

cm

+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

+4.00

VERTICALI DI CALCOLO
8 9

16.8

CEDIMENTI

.55
.37
.26
.22
W17

W11
.10
.13
.23
.10
.08
.01
.02

50.0
(cm)

dp
kPa

+10.
+10.
+11
+12.
+13.
+13
+14.
+14.
+15
+15
+15.
+15.
+15
+15.

NWEBWOINJON S IN

19.2

cm

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

+1.72

CO0000000000000000O0OOOO

p
kPa
+2
+6
+12
+18
+24
+29
+40
+56
+64
+64
+64
+59
+48
+38
+30
+27
+23
+19
+15
+11
+7
+3
5
50.0, 9.6
dp s
kPa cm
+61.0 +0.98
+57.1 +0.68
+52.8 +0.49
+48.7 +0.40
+45.1 +0.30
+41.7 +0.22
+38.8 +0.18
+36.1 +0.16
+33.7 +0.19
+31.6 +0.33
+29.7 +0.14
+28.0 +0.11
+26.4 +0.01
+25.0 +0.03
+4.24
10
50.0, 21.6
dp s
kPa cm
+2.3 +0.11
+3.5 +0.09
+4.6 +0.08
+5.8 +0.08
+6.8 +0.07
+7.8 +0.05
+8.7 +0.05
+9.4 +0.05
+10.1 +0.07
+10.6 +0.13
+11.0 +0.06
+11.4 +0.05
+11.6 +0.01
+11.8 +0.01

10



CARATTERISTICHE DEGLI STRATI

t w' p°
m  Mg/m3 kPa

e
R - E-R-R-R R R R-NoRoR<Y
CoO0OrOO0OOOOOOOO

© OO e OO
o
")

TOTALI

CARATTERISTICHE DEGLI

kPa

t w'
m  Mg/m3

e
cooococoocooocooooo
cCoooOrOOOOOOOOO
P DN OO O
o
")

TOTALI

CoOOOOCOUUUOOOOO

CoOoOOCOCOCUUUOOOOO

OCR CR

e e R e ]

(cm)

OCR

B R R e e e

(cm)

cooooo00o000 0000

STRATI

cooocooocooocoo00o

.011
.010
.009
.009
.008
.007
.007
.007
.010
.200
.010
.009
.001
.003

CR

.011
.010
.009
.009
.008
.007
.007
.007
.010
.200
.010
.009
.001
.003

cCooo0O0OO0OO0OO0OOOOOOO

cooocooocooo0O0OOO

RR

L011
.010
.009
.009
.008
.007
.007
.007
.010
.020
.010
.009
.001
.003

.011
.010
.009
.009
.008
.007
.007
.007
.010
.020
.010
.009
.001
.003

CASTELMASSA CPTU 3D - PENNELLO 10.15 m

COORDINATE
N. x1
m
1 0.0
2 0.0
3 0.0
4 0.0
5 0.0
6 0.0
7 0.0
8 0.0
9 0.0
10 0.0
11 0.0
12 0.0
13 0.0
14 0.0
15 0.0
16 0.0
17 0.0
18 0.0
19 0.0
20 0.0
21 0.0
22 0.0
23 0.0
24 0.0
25 0.0
26 0.0
27 0.0
28 0.0
1
50.0, 0.0
dp s
kPa cm
+3.4 +0
+5.2 +0
+6.9 +0
+8.6 +0
+10.1 +0
+11.5 +0
+12.7 +0
+13.8 +0
+14.7 +0
+15.4 +0
+16.0 +0
+16.5 +0
+16.9 +0
+17.1 +0
+1.27
6
50.0, 15.5
dp s
kPa cm
+54.6 +0
+54.9 +0
+54.3 +0
+53.1 +0
+51.5 +0
+49.7 +0
+47.8 +0
+45.9 +0
+43.9 +0
+42.0 +0
+40.2 +0
+38.5 +0
+36.9 +0
+35.3 +0

(x,y,2z) E PRESSIONI

(p) RELATIVE AI RETTANGOLI DI CARICO

0000000000000 00000000000000O

CO00000000000O00000000000OOO0O

0000000000000 00000000000000O

000 0000000000000 000000000O0O

va z
m m
1.0 +0
2.0 +0
3.0 +0
4.0 +0
5.0 +0
6.0 +0
7.0 40
8.0 +0
9.0 +0
10.0 +0
11.0 +0
12.0 +0
13.0 +0
14.0 +0
15.0 +0
16.0 +0
17.0 +0
18.0 +0
19.0 +0
20.0 +0
21.0 +0
22.0 +0
23.0 +0
24.0 +0
25.0 +0
26.0 +0
.0
.0

DELLE VERTICALI DI CALCOLO
3 4

50.0,

Pa)

dp
kPa

+37.
+38.
+38.
+38.
+38.
+37.
+37.
+36.
+35.
+34.
+33.
+32.
+31.
+30.

E

COOOFHIHO®®®®U ®

DELLE

50.0,

Pa)

dp
kPa

+25.
+25.
+25.

+26
+26

+26.
+26.

+26

+26.
+26.

+26

+25.
+25.

+25

v1 %2 v2 x
m m m m
0.0 100.0 0.0 100.
1.0 100.0 1.0 100.
2.0 100.0 2.0 100.
3.0 100.0 3.0 100.
4.0 100.0 4.0 100.
5.0 100.0 5.0 100.
6.0 100.0 6.0 100.
7.0 100.0 7.0 100.
8.0 100.0 8.0 100.
9.0 100.0 9.0 100.
10.0 100.0 10.0 100.
11.0 100.0 11.0 100.
12.0 100.0 12.0 100.
13.0 100.0 13.0 100.
14.0 100.0 14.0 100.
15.0 100.0 15.0 100.
16.0 100.0 16.0 100.
17.0 100.0 17.0 100.
18.0 100.0 18.0 100.
19.0 100.0 19.0 100.
20.0 100.0 20.0 100.
21.0 100.0 21.0 100.
22.0 100.0 22.0 100.
23.0 100.0 23.0 100.
24.0 100.0 24.0 100.
25.0 100.0 25.0 100.
26.0 100.0 26.0 100.
27.0 100.0 27.0 100.
COORDINATE (X,Y)
2
50.0, 3.1
TENSIONI (k:
dp s
kPa cm
.15 +19.3 +0.55
.13 +19.8 +0.37
W11 +20.6 +0.27
W11 +21.5 +0.23
.09 +22.3 +0.18
.08 +23.0 +0.14
.07 +23.5 +0.12
.07 +23.9 +0.11
.10 +24.1 +0.15
.18 +24.2 +0.26
.08 +24.2 +0.12
.07 +24.1 +0.10
.01 +23.8 +0.01
.02 +23.6 +0.03
+2.64
COORDINATE (X, Y)
7
50.0, 18.6
TENSIONI (k:
dp s
kPa cm
.93 +37.9 +0.79
.67 +38.3 +0.55
.50 +38.5 +0.41
.43 +38.6 +0.35
.33 +38.5 +0.27
.25 +38.1 +0.21
.21 +37.5 +0.18
.19 +36.8 +0.16
.24 +35.9 +0.20
.42 +35.0 +0.36
.18 +34.0 +0.16
.15 +33.0 +0.13
.02 +32.0 +0.01
.04 +31.0 +0.04
+3.81

HF O ON U o s N O o

E

6.2

CEDIMENTI

50.0, 9.3
(cm)
dp s
kPa cm
+65.6 +1.
+63.0 +0.
+60.1 +0.
+57.2 +0.
+54.4 +0.
+51.6 +0.
+49.0 +0.
+46.5 +0.
+44.2 +0.
+42.1 +0.
+40.1 +0.
+38.2 +0.
+36.5 +0.
+34.9 +0.
+4.75

VERTICALI DI CALCOLO
8 9

21.7

CEDIMENTI

50.0, 24.8
(cm)

dp s

kPa cm
+13.5 +0.
+13.8 +0.
+14.3 +0.
+14.9 +0.
+15.6 +0.
+16.3 +0.
+16.9 +0.
+17.4 +0.
+17.9 +0.
+18.3 +0.
+18.6 +0.
+18.9 +0.
+19.0 +0.
+19.1 +0.

CO0000000000000000000000OO0O

p
kPa
+4
+10
+16
+22
+27
+33
+39
+45
+56
+72
+79
+79
+79
+74
+64
+53
+46
+42
+38
+34
+30
+26
+23
+19
+15
+11
+7
+3
5
50.0, 12.4
dp s
kPa cm
+76.0 +1.07
+72.1 +0.76
+67.9 +0.56
+63.8 +0.47
+60.0 +0.36
+56.5 +0.27
+53.2 +0.23
+50.3 +0.20
+47.6 +0.25
+45.1 +0.44
+42.7 +0.19
+40.6 +0.16
+38.7 +0.02
+36.9 +0.04
+5.04
10
50.0, 27.9
dp s
kPa cm
+2.7 +0.12
+3.8 +0.10
+5.0 +0.08
+6.1 +0.08
+7.2 +0.07
+8.3 +0.06
+9.2 +0.06
+10.1 +0.05
+10.9 +0.07
+11.6 +0.14
+12.3 +0.06
+12.8 +0.06
+13.3 +0.01
+13.7 +0.02
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CARATTERISTICHE DEGLI STRATI

t
m

e e e e e e e

CARATTERISTICHE DEGLI

t
m

e

coooocococooocoooo

cooocoocoococoocoooo

MU UPEIIOOOO0 0O

CoOoOOOOR R EEER

MU UO®mII000000

CO0OOOO R kR R

Mg/m3

Mg/m3

P
kPa

15.
25.
35.

45.
55.

TOTALI

110.
117.

TOTALI

cumoouLLooOOOOO

cumoouvuuoooooOo

OCR CR

NSO N U R R T

(cm)

OCR

FRRERRRSSOOG00n

(cm)

coooocoocooooooo

STRATI

cooocoocoocooocooooo

.200
.200
.200
.200
.200
.200
.007
.010
.002
.004
.006
.008
.010

CR

.200
.200
.200
.200
.200
.200
.007
.010
.002
.004
.006
.008
.010

coooocoocoocoocoooooo

cooocooocoocoocoocoooo

RR

.020
.020
.020
.020
.020
.020
.007
.010
.002
.004
.009
.008
.010

.020
.020
.020
.020
.020
.020
.007
.010
.002
.004
.009
.008
.010

RAVALLE CPTU 11A - PENNELLO 7.5 m

COORDINATE (x,y,z) E PRESSIONI

50.0,

dp
kPa

+3.

+4

+6.

+8.

+9.
+10.
+11.
+12.
+13.
+13.
+13.
+14.
+14.

FROOANO®®O RO ®O

50.0,

dp
kPa

+47.
+46.
+44.
+42.
+40.
+38.
+35.
+33.
+31.
+30.
+28.
+26.
+25.

OO ©LE®ON® NG,

0000000000000 000000000

0O 0000000000000 00000000

UL L GGG nnno

(p) RELATIVE AI RETTANGOLI DI CARICO

OO0 0000000000000000000

H
o
R R RN R R R R R R R RN R R R R R TR RT]

0000000000000 000000000

OO0 0000000000000 0000000

RN RN R R R R R R RN R R R R R R TR RT]

z
m

DELLE VERTICALI DI CALCOLO
3 4

50.0,

Pa)

dp
kPa

+30.

+31
+31

+30.
+30.

+29

+28.
+27.

+26

+25.
+24.

+23

+22.

WRRNONWWWN®N OO

E

DELLE

50.0,

Pa)

dp
kPa

+19.
+19.
+20.

+20
+21

+21.
+21.

+21

+21.
+20.

+20

+19.
+19.

x2 v2 x
m m m
100.0 0.0 100.
100.0 0.5 100.
100.0 1.5 100.
100.0 2.5 100.
100.0 3.5 100.
100.0 4.5 100.
100.0 5.5 100.
100.0 6.5 100.
100.0 7.5 100.
100.0 8.5 100.
100.0 9.5 100.
100.0 10.5 100.
100.0 11.5 100.
100.0 12.5 100.
100.0 13.5 100.
100.0 14.5 100.
100.0 15.5 100.
100.0 16.5 100.
100.0 17.5 100.
100.0 18.5 100.
100.0 19.5 100.
100.0 20.5 100.
COORDINATE (X, Y)
2
50.0, 2.4
TENSIONI (k
dp s
kPa cm
+14.6 +0.59
+15.5 +0.42
+16.6 +0.34
+17.6 +0.29
+18.5 +0.25
+19.0 +0.22
+19.4 +0.07
+19.5 +0.09
+19.4 +0.02
+19.3 +0.03
+19.0 +0.04
+18.7 +0.05
+18.3 +0.06
+2.48
COORDINATE (X, Y)
7
50.0, 14.4
TENSIONI (k
dp s
kPa cm
+29.9 +0.95
+30.8 +0.70
+31.2 +0.55
+31.1 +0.46
+30.7 +0.39
+30.0 +0.33
+29.1 +0.10
+28.1 +0.13
+27.0 +0.02
+26.0 +0.04
+24.9 +0.06
+23.9 +0.07
+23.0 +0.08
+3.87

WENHONWWH®W®O o

E

4.8

CEDIMENTI

50.0
(cm)

dp
kPa

+53.
+50
+47
+44.
+41.
+38
+35.
+33.
+31
+29.
+28.
+26
+25.

N OO OWO O s ®

7.2

cm

+1.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.

+5.07

VERTICALI DI CALCOLO
8 9

16.8

CEDIMENTI

50.0
(cm)

dp
kpPa

+10.
+10.
+11.
+12
+13
+13.
+14.
+14
+15.
+15.
+15
+15.
+15.

WEBWOINTON B IN

19.2

CO0O0000000O00000000OOOO

p
kPa
+2
+6
+12
+18
+24
+29
+40
+56
+64
+64
+64
+59
+48
+38
+30
+27
+23
+19
+15
+11
+7
+3
5
50.0, 9.6
dp s
kPa cm
+61.0 +1
+57.1 +1
+52.8 +0.
+48.7 +0.
+45.1 +0.
+41.7 +0.
+38.8 +0.
+36.1 +0.
+33.7 +0.
+31.6 +0.
+29.7 +0.
+28.0 +0.
+26.4 +0.
+5.53
10
50.0, 21.6
dp s
kPa cm
+2.3 +0.
+3.5 +0.
+4.6 +0.
+5.8 +0.
+6.8 +0.
+7.8 +0.
+8.7 +0.
+9.4 +0.
+10.1 +0.
+10.6 +0.
+11.0 +0.
+11.4 +0.
+11.6 +0.
+0.86
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CARATTERISTICHE DEGLI STRATI

t w' p°
m  Mg/m3 kPa

15.
25.
35.
45.

e e e e e e e
cooocococoocoocoocoooo
MU UPEIIOOOO0 00
o
&

CoOoOOOOR R RER

TOTALI

CARATTERISTICHE DEGLI

t w'
m  Mg/m3

e
cocoococoocooocoo oo

0
0
0
0
.0
.0 65.
7
7
8
8
7
7
6

CoOOCOoOORRE R

117.

TOTALI

cumoouLuooooOoO

cCLUUOOULUOOOO OO

OCR CR

FRRERRR SO0 0an

(cm)

OCR

FREEEREEROOOO 00

(cm)

cooococoocooocoooo

STRATI

cooocoocoocoooocoo oo

.200
.200
.200
.200
.200
.200
.007
.007
.002
.004
.006
.008
.010

CR

.200
.200
.200
.200
.200
.200
.007
.007
.002
.004
.006
.008
.010

cooocoocoocoococoocoooo

cooococoocooooooO

RR

.020
.020
.020
.020
.020
.020
.007
.007
.002
.004
.006
.008
.010

.020
.020
.020
.020
.020
.020
.007
.007
.002
.004
.006
.008
.010

COORDINATE
N. x1
m
1 0.0
2 0.0
3 0.0
4 0.0
5 0.0
6 0.0
7 0.0
8 0.0
9 0.0
10 0.0
11 0.0
12 0.0
13 0.0
14 0.0
15 0.0
16 0.0
17 0.0
18 0.0
19 0.0
20 0.0
21 0.0
22 0.0
23 0.0
24 0.0
25 0.0
26 0.0
27 0.0
28 0.0
1
50.0, 0.0
dp s
kPa cm
+3.4 +0
+5.2 +0
+6.9 +0
+8.6 +0
+10.1 +0
+11.5 +0
+12.7 +0
+13.8 +0
+14.7 +0
+15.4 +0
+16.0 +0
+16.5 +0
+16.9 +0
+1.22
6
50.0, 15.5
dp s
kPa cm
+54.6 +1
+54.9 +1
+54.3 +0
+53.1 +0
+51.5 +0
+49.7 +0
+47.8 +0
+45.9 +0
+43.9 +0
+42.0 +0
+40.2 +0
+38.5 +0
+36.9 +0

(x,y,2z) E PRESSIONI

LE CPTU 11A - PENNELLO 10.15 m

(p) RELATIVE AI RETTANGOLI DI CARICO

0000000000000 00000000000000O

CO00000000000O00000000000OOO0O

0000000000000 00000000000000O

000 0000000000000 000000000O0O

va z
m m
1.0 +0.0
2.0 +0.0
3.0 +0.0
4.0 +0.0
5.0 +0.0
6.0 +0.0
7.0 +0.0
8.0 +0.0
9.0 +0.0
10.0 +0.0
11.0 +0.0
12.0 +0.0
13.0 +0.0
14.0 +0.0
15.0 +0.0
16.0 +0.0
17.0 +0.0
18.0 +0.0
19.0 +0.0
20.0 +0.0
21.0 +0.0
22.0 +0.0
23.0 +0.0
24.0 +0.0
25.0 +0.0
26.0 +0.0

.0 .0

.0 .0

DELLE VERTICALI DI CALCOLO
3 4

50.0,

Pa)

dp
kPa

+37.
+38.
+38.
+38.
+38.
+37.
+37.
+36.
+35.
+34.
+33.
+32.
+31.

E

COORHIHO®® ®®U®

DELLE

50.0,

Pa)

dp
kPa

+25.

+25

+25.
+26.

+26
+26

+26.
+26.

+26

+26.
+26.

+25

v1 %2 v2 x
m m m m
0.0 100.0 0.0 100.
1.0 100.0 1.0 100.
2.0 100.0 2.0 100.
3.0 100.0 3.0 100.
4.0 100.0 4.0 100.
5.0 100.0 5.0 100.
6.0 100.0 6.0 100.
7.0 100.0 7.0 100.
8.0 100.0 8.0 100.
9.0 100.0 9.0 100.
10.0 100.0 10.0 100.
11.0 100.0 11.0 100.
12.0 100.0 12.0 100.
13.0 100.0 13.0 100.
14.0 100.0 14.0 100.
15.0 100.0 15.0 100.
16.0 100.0 16.0 100.
17.0 100.0 17.0 100.
18.0 100.0 18.0 100.
19.0 100.0 19.0 100.
20.0 100.0 20.0 100.
21.0 100.0 21.0 100.
22.0 100.0 22.0 100.
23.0 100.0 23.0 100.
24.0 100.0 24.0 100.
25.0 100.0 25.0 100.
26.0 100.0 26.0 100.
27.0 100.0 27.0 100.
COORDINATE (X,Y)
2
50.0, 3.1
TENSIONI (k:
dp s
kPa cm
.18 +19.3 +0.72
.16 +19.8 +0.51
.16 +20.6 +0.40
.15 +21.5 +0.34
.15 +22.3 +0.30
.14 +23.0 +0.26
.05 +23.5 +0.08
.05 +23.9 +0.08
.01 +24.1 +0.02
.03 +24.2 +0.04
.04 +24.2 +0.05
.05 +24.1 +0.07
.06 +23.8 +0.08
+2.95
COORDINATE (X, Y)
7
50.0, 18.6
TENSIONI (k
dp s
kpPa cm
.33 +37.9 +1.10
.01 +38.3 +0.81
.81 +38.5 +0.64
.68 +38.6 +0.54
.57 +38.5 +0.46
.49 +38.1 +0.40
.15 +37.5 +0.13
.14 +36.8 +0.11
.04 +35.9 +0.03
.06 +35.0 +0.05
.09 +34.0 +0.07
.10 +33.0 +0.09
W12 +32.0 +0.10

+25.

AONU T T OEN©O®

E

6.2

CEDIMENTI

50.0, 9.3
(cm)

dp s

kPa cm
+65.6 +2.02
+63.0 +1.09
+60.1 +0.87
+57.2 +0.71
+54.4 +0.60
+51.6 +0.51
+49.0 +0.16
+46.5 +0.14
+44.2 +0.04
+42.1 +0.06
+40.1 +0.09
+38.2 +0.10
+36.5 +0.12

+6.50

VERTICALI DI CALCOLO

8
21.7

CEDIMENTI

9

50.0, 24.8
(cm)

dp s

kpPa cm
+13.5 +0.56
+13.8 +0.38
+14.3 +0.30
+14.9 +0.25
+15.6 +0.22
+16.3 +0.19
+16.9 +0.06
+17.4 +0.06
+17.9 +0.02
+18.3 +0.03
+18.6 +0.04
+18.9 +0.05
+19.0 +0.07

p
kPa
+4
+10
+16
+22
+27
+33
+39
+45
+56
+72
+79
+79
+79
+74
+64
+53
+46
+42
+38
+34
+30
+26
+23
+19
+15
+11
+7
+3
5
50.0, 12.4
dp s
kPa cm
+76.0 +3.08
+72.1 +1.18
+67.9 +0.94
+63.8 +0.77
+60.0 +0.64
+56.5 +0.54
+53.2 +0.17
+50.3 +0.15
+47.6 +0.04
+45.1 +0.07
+42.7 +0.09
+40.6 +0.11
+38.7 +0.12
+7.89
10
50.0, 27.9
dp s
kPa cm
+2.7 +0.14
+3.8 +0.12
+5.0 +0.12
+6.1 +0.11
+7.2 +0.11
+8.3 +0.10
+9.2 +0.04
+10.1 +0.04
+10.9 +0.01
+11.6 +0.02
+12.3 +0.03
+12.8 +0.04
+13.3 +0.05
+0.92
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CARATTERISTICHE DEGLI STRATI

t
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CARATTERISTICHE DEGLI

t
m
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cooococoocoococooooo

R R - E-R-R-R-R-R-R-R-WoRSY

corooocoo0O00O0OOOO

CoOrOOOOOO0OO OO0

W'

Mg/m3

®UOTTTN DGO O

W'

Mg/m3

®UOTTTN AR O

P
kPa

TOTALI

P
kPa

TOTALI

cLuoLwuuLooOOOOOOO

CUOLUULOOOOOO OO

OCR CR

R e R e e

(cm)

OCR

R I e e e S e e

(cm)

cooocoococoocooocooooo

STRATI

cCoooo0o0o00000 OO

.011
.011
.011
.011
.010
.010
.010
.009
.008
.007
.007
.200
.008
.004

CR

.011
.011
.011
.011
.010
.010
.010
.009
.008
.007
.007
.200
.008
.004

Cooo0O0OO0OO0OO0O0OO0OO00 OO

cooocoococoocoocooooo

RR

.011
L011
.011
L011
.010
.010

010
009

.008
.007
.007
.020
.008
.004

L011
.011
.011
L011
.010
.010
.010
.009
.008
.007
.007
.020
.008
.004

LE CPTU 12A - PENNELLO 7.5 m

COORDINATE
N. x1
m
1 0.0
2 0.0
3 0.0
4 0.0
5 0.0
6 0.0
7 0.0
8 0.0
9 0.0
10 0.0
11 0.0
12 0.0
13 0.0
14 0.0
15 0.0
16 0.0
17 0.0
18 0.0
19 0.0
20 0.0
21 0.0
22 0.0
1
50.0, 0.0
dp s
kPa cm
+3.0 +0.
+4.8 +0.
+6.5 +0.
+8.1 +0.
+9.6 +0.
+10.8 +0.
+11.8 +0.
+12.6 +0.
+13.2 +0.
+13.6 +0.
+13.9 +0.
+14.1 +0.
+14.1 +0.
+14.1 +0.
+1.33
6
50.0, 12.0
dp s
kPa cm
+47.5 +0.
+46.2 +0.
+44.5 +0.
+42.4 +0.
+40.2 +0.
+38.0 +0.
+35.8 +0.
+33.8 +0.
+31.9 +0.
+30.1 +0.
+28.5 +0.
+26.9 +0.
+25.5 +0.
+24.3 +0.
+4.39

(x,y,2z) E PRESSIONI

LRt RE R TRt RO R RU N R R RNt RURT R R RN RT R

100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.

OO0 0000000000000O0O0 0000

LRt RE R TRt RO R RN TR RNt RURT R RU TR R TR

(p) RELATIVE AI RETTANGOLI DI CARICO

100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.

OO0 0000000000000O00 0000

H
=
LR RCRC TRt R R RN R RO RN RO R R R TR R RO R

CO000000000000000O00 0000

OO0 000000000000000 0000

LR RCRC TRt R R RN R RO R Rt RO R R R R TR RO R

z
m

COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
2 3 4

50.0, 2.4
TENSIONI (k:
dp s
kpPa cm
+14.6 +0.46
+15.5 +0.34
+16.6 +0.28
+17.6 +0.24
+18.5 +0.19
+19.0 +0.17
+19.4 +0.16
+19.5 +0.13
+19.4 +0.10
+19.3 +0.08
+19.0 +0.07
+18.7 +0.18
+18.3 +0.07
+17.9 +0.03
+2.49
COORDINATE (X, Y)
7
50.0, 14.4
TENSIONI (k
dp s
kpPa cm
+29.9 +0.70
+30.8 +0.53
+31.2 +0.43
+31.1 +0.37
+30.7 +0.29
+30.0 +0.25
+29.1 +0.22
+28.1 +0.17
+27.0 +0.13
+26.0 +0.10
+24.9 +0.09
+23.9 +0.23
+23.0 +0.08
+22.0 +0.04
+3.63

50.0,

Pa)

dp
kPa

+30.
+31.

+31

+30.
+30.

+29
+28

+27.
+26.

+25

+24.
+23.

+22

+21.

BOWRNNNNWWWNONOoO

E

DELLE

50.0,

Pa)

dp
kPa

+19.
+19.
+20.

+20

+21.
+21.

+21

+21.
+21.

+20
+20

+19.
+19.

+18

D®WENAONWWF®WO o

E

4.8

CEDIMENTI

)

.70
.53
.43
.36
.28
.24
.21
W17
.13
.10
.09
.22
.08
.03

50.0
(cm)

dp
kPa

+53.
+50.
+47
+44.
+41.
+38
+35
+33.
+31.
+29
+28.
+26.
+25
+23.

CROAF OO ©WO O s ®©

’

7.2

cm

+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

+4.50

VERTICALI DI CALCOLO
8 9

16.8

CEDIMENTI

50.0
(cm)

dp
kPa

+10.
+10.
+11.
+12
+13.
+13.
+14
+14.
+15.
+15
+15
+15.
+15.
+15

NWESWo a0 JON s N

19.2

s
cm

+0.
+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.

+1.93

OO0 000000O0000000OO0OO0 0000

p
kPa
+2
+6
+12
+18
+24
+29
+40
+56
+64
+64
+64
+59
+48
+38
+30
+27
+23
+19
+15
+11
+7
+3
5
50.0, 9.6
dp s
kPa cm
+61.0 +0.98
+57.1 +0.75
+52.8 +0.60
+48.7 +0.49
+45.1 +0.37
+41.7 +0.32
+38.8 +0.27
+36.1 +0.21
+33.7 +0.16
+31.6 +0.12
+29.7 +0.11
+28.0 +0.26
+26.4 +0.09
+25.0 +0.04
+4.77
10
50.0, 21.6
dp s
kPa cm
+2.3 +0.11
+3.5 +0.10
+4.6 +0.10
+5.8 +0.09
+6.8 +0.08
+7.8 +0.08
+8.7 +0.08
+9.4 +0.07
+10.1 +0.06
+10.6 +0.05
+11.0 +0.04
+11.4 +0.12
.6
.8

14



CARATTERISTICHE DEGLI STRATI

t w' p°
m  Mg/m3 kPa

e
R - E-R-R-R R R R-NoRoR<Y
cCorOOOOOOOOOOO
R R R R N Y RN
IS
o

TOTALI

CARATTERISTICHE DEGLI

kPa

t w'
m  Mg/m3

e
cooococoocooocooooo
cCoroOOOOOOOOOOO
®UOTTTN OO O
IS
o

TOTALI

CLUOLUUOOOOOOOO

cCLUoOULULUOOOOOOO O

OCR CR

N I e e ]

(cm)

OCR

B e e e e e e

(cm)

cooooo00o000 0000

STRATI

cooocooocooocoo00o

.011
.011
.011
.010
.010
.010
.009
.009
.008
.007
.007
.200
.008
.004

CR

.011
.011
.011
.010
.010
.010
.009
.009
.008
.007
.007
.200
.008
.004

cCooo0O0OO0OO0OO0OOOOOOO

cooocooocooo0O0OOO

RR

L011
.011
L011
.010
.010
.010
.009

009

.008
.007
.007
.020
.008
.004

.011
.011
L011
.010
.010
.010
.009
.009
.008
.007
.007

020

.008
.004

COORDINATE
N. x1
m
1 0.0
2 0.0
3 0.0
4 0.0
5 0.0
6 0.0
7 0.0
8 0.0
9 0.0
10 0.0
11 0.0
12 0.0
13 0.0
14 0.0
15 0.0
16 0.0
17 0.0
18 0.0
19 0.0
20 0.0
21 0.0
22 0.0
23 0.0
24 0.0
25 0.0
26 0.0
27 0.0
28 0.0
1
50.0, 0.0
dp s
kPa cm
+3.4 +0
+5.2 +0
+6.9 +0
+8.6 +0
+10.1 +0
+11.5 +0
+12.7 +0
+13.8 +0
+14.7 +0
+15.4 +0
+16.0 +0
+16.5 +0
+16.9 +0
+17.1 +0
+1.43
6
50.0, 15.5
dp s
kPa cm
+54.6 +0
+54.9 +0
+54.3 +0
+53.1 +0
+51.5 +0
+49.7 +0
+47.8 +0
+45.9 +0
+43.9 +0
+42.0 +0
+40.2 +0
+38.5 +0
+36.9 +0
+35.3 +0

(x,y,2z) E PRESSIONI

LE CPTU 12A - PENNELLO 10.15 m

(p) RELATIVE AI RETTANGOLI DI CARICO

0000000000000 00000000000000O

CO00000000000O00000000000OOO0O

0000000000000 00000000000000O

000 0000000000000 000000000O0O

va z
m m
1.0 +0
2.0 +0
3.0 +0
4.0 +0
5.0 +0
6.0 +0
7.0 40
8.0 +0
9.0 +0
10.0 +0
11.0 +0
12.0 +0
13.0 +0
14.0 +0
15.0 +0
16.0 +0
17.0 +0
18.0 +0
19.0 +0
20.0 +0
21.0 +0
22.0 +0
23.0 +0
24.0 +0
25.0 +0
26.0 +0
27.0 +0
28.0 +0

DELLE VERTICALI DI CALCOLO
3 4

50.0,

Pa)

dp
kPa

+37.
+38.
+38.
+38.
+38.
+37.
+37.
+36.
+35.
+34.
+33.
+32.
+31.
+30.

E

COOOFHIHO®®®®U ®

DELLE

50.0,

Pa)

dp
kPa

+25.
+25.
+25.

+26
+26

+26.
+26.

+26

+26.
+26.

+26

+25.
+25.

+25

v1 %2 v2 x
m m m m
0.0 100.0 0.0 100.
1.0 100.0 1.0 100.
2.0 100.0 2.0 100.
3.0 100.0 3.0 100.
4.0 100.0 4.0 100.
5.0 100.0 5.0 100.
6.0 100.0 6.0 100.
7.0 100.0 7.0 100.
8.0 100.0 8.0 100.
9.0 100.0 9.0 100.
10.0 100.0 10.0 100.
11.0 100.0 11.0 100.
12.0 100.0 12.0 100.
13.0 100.0 13.0 100.
14.0 100.0 14.0 100.
15.0 100.0 15.0 100.
16.0 100.0 16.0 100.
17.0 100.0 17.0 100.
18.0 100.0 18.0 100.
19.0 100.0 19.0 100.
20.0 100.0 20.0 100.
21.0 100.0 21.0 100.
22.0 100.0 22.0 100.
23.0 100.0 23.0 100.
24.0 100.0 24.0 100.
25.0 100.0 25.0 100.
26.0 100.0 26.0 100.
27.0 100.0 27.0 100.
COORDINATE (X,Y)
2
50.0, 3.1
TENSIONI (k:
dp s
kPa cm
.15 +19.3 +0.55
.14 +19.8 +0.40
.14 +20.6 +0.33
.12 +21.5 +0.25
.12 +22.3 +0.22
W11 +23.0 +0.20
.10 +23.5 +0.16
.09 +23.9 +0.15
.08 +24.1 +0.12
.07 +24.2 +0.10
.06 +24.2 +0.09
.16 +24.1 +0.23
.06 +23.8 +0.08
.03 +23.6 +0.04
+2.93
COORDINATE (X, Y)
7
50.0, 18.6
TENSIONI (k:
dp s
kPa cm
.93 +37.9 +0.79
.13 +38.3 +0.61
.61 +38.5 +0.50
.47 +38.6 +0.39
.41 +38.5 +0.34
.36 +38.1 +0.30
.28 +37.5 +0.24
.25 +36.8 +0.21
.20 +35.9 +0.17
.15 +35.0 +0.13
.14 +34.0 +0.12
.34 +33.0 +0.30
.12 +32.0 +0.11
.05 +31.0 +0.05
+4.23

HF O ON U o s N O o

E

6.2

CEDIMENTI

50.0, 9.3
(cm)
dp s
kPa cm
+65.6 +1.
+63.0 +0.
+60.1 +0.
+57.2 +0.
+54.4 +0.
+51.6 +0.
+49.0 +0.
+46.5 +0.
+44.2 +0.
+42.1 +0.
+40.1 +0.
+38.2 +0.
+36.5 +0.
+34.9 +0.
+5.27

VERTICALI DI CALCOLO
8 9

21.7

CEDIMENTI

50.0, 24.8
(cm)

dp s

kPa cm
+13.5 +0.
+13.8 +0.
+14.3 +0.
+14.9 +0.
+15.6 +0.
+16.3 +0.
+16.9 +0.
+17.4 +0.
+17.9 +0.
+18.3 +0.
+18.6 +0.
+18.9 +0.
+19.0 +0.
+19.1 +0.

CO0000000000000000000000OO0O

p
kPa
+4
+10
+16
+22
+27
+33
+39
+45
+56
+72
+79
+79
+79
+74
+64
+53
+46
+42
+38
+34
+30
+26
+23
+19
+15
+11
+7
+3

50.0

dp
kPa

+76.
+72.
+67.
+63
+60.
+56.
+53
+50.
+47.
+45
+42.
+40.
+38
+36.

50.0

dp
kPa

+2
+3.
+5.
+6
+7
+8.
+9.
+10
+10.
+11.
+12
+12.
+13.
+13

©CUA T AWN GO DO O

LTWDPDWHORNWN O ®

5
12.4

27.9

15



CARATTERISTICHE DEGLI STRATI

t
m

Y

CARATTERISTICHE DEGLI

t
m

= g

cooococoocoococooooo

R R - E-R-R-R-R-R-R-R-WoRSY

cooocoococoocooocooooo

cCoooo00o00000 OO

W'

Mg/m3

®UANRN DD DGO O

W'

Mg/m3

® LN RO O

P
kPa

TOTALI

P
kPa

TOTALI

cnwooocoocoocooooooO

CUOOOOOO0O0OO0OO0 OO

OCR CR

e e e R e e e

(cm)

OCR

e e e e S e

(cm)

cooocoococoocooocooooo

STRATI

cCoooo0o0o00000 OO

.011
.011
.011
.011
.010
.010
.010
.009
.009
.010
.010
.010
.006
.003

CR

.011
.011
.011
.011
.010
.010
.010
.009
.009
.010
.010
.010
.006
.003

cooocoococoocoocooooo

Cooo0O0OO0OO0OO0O0OO0OO00 OO

RR

.011
L011
.011
L011
.010
.010
.010
.009
.009
.010
.010
.010
.006
.003

L011
.011
.011
L011
.010
.010
.010
.009
.009
.010
.010
.010
.006
.003

COORDINATE
N. x1
m
1 0.0
2 0.0
3 0.0
4 0.0
5 0.0
6 0.0
7 0.0
8 0.0
9 0.0
10 0.0
11 0.0
12 0.0
13 0.0
14 0.0
15 0.0
16 0.0
17 0.0
18 0.0
19 0.0
20 0.0
21 0.0
22 0.0
1
50.0, 0.0
dp s
kPa cm
+3.0 +0.
+4.8 +0.
+6.5 +0.
+8.1 +0.
+9.6 +0
+10.8 +0
+11.8 +0
+12.6 +0
+13.2 +0.
+13.6 +0.
+13.9 +0.
+14.1 +0.
+14.1 +0
+14.1 +0
+1.31
6
50.0, 12.0
dp s
kPa cm
+47.5 +0
+46.2 +0
+44.5 +0
+42.4 +0.
+40.2 +0.
+38.0 +0.
+35.8 +0
+33.8 +0
+31.9 +0
+30.1 +0.
+28.5 +0.
+26.9 +0.
+25.5 +0.
+24.3 +0.
+4.37

LE CPTU 12B - PENNELLO 7.5 m

(x,y,2z) E PRESSIONI

LRt RE R TRt RO R RU N R R RNt RURT R R RN RT R

(p) RELATIVE AI RETTANGOLI DI CARICO

OO0 0000000000000O00 0000

H
=
LR RCRC TRt R R RN R RO RN RO R R R TR R RO R

CO000000000000000O00 0000

OO0 000000000000000 0000

LR RCRC TRt R R RN R RO R Rt RO R R R R TR RO R

z
m

(X,Y) DELLE VERTICALI DI CALCOLO
3 4

50.0,

Pa)

dp
kPa

+30.
+31.

+31

+30.
+30.

+29
+28

+27.
+26.

+25

+24.
+23.

+22

+21.

BOWRNNNNWWWNONOoO

E

DELLE

50.0,

Pa)

dp
kPa

+19.
+19.
+20.

+20

+21.
+21.

+21

+21.
+21.

+20
+20

+19.
+19.

+18

%2 v2 x
m m m
100.0 0.0 100.
100.0 0.5 100.
100.0 1.5 100.
100.0 2.5 100.
100.0 3.5 100.
100.0 4.5 100.
100.0 5.5 100.
100.0 6.5 100.
100.0 7.5 100.
100.0 8.5 100.
100.0 9.5 100.
100.0 10.5 100.
100.0 11.5 100.
100.0 12.5 100.
100.0 13.5 100.
100.0 14.5 100.
100.0 15.5 100.
100.0 16.5 100.
100.0 17.5 100.
100.0 18.5 100.
100.0 19.5 100.
100.0 20.5 100.
COORDINATE
2
50.0, 2.4
TENSIONI (k:
dp s
kpPa cm
+14.6 +0.46
+15.5 +0.34
+16.6 +0.28
+17.6 +0.24
+18.5 +0.19
+19.0 +0.17
+19.4 +0.16
+19.5 +0.13
+19.4 +0.11
+19.3 +0.12
+19.0 +0.11
+18.7 +0.10
+18.3 +0.05
+17.9 +0.02
+2.47
COORDINATE (X, Y)
7
50.0, 14.4
TENSIONI (k
dp s
kpPa cm
+29.9 +0.70
+30.8 +0.53
+31.2 +0.43
+31.1 +0.37
+30.7 +0.29
+30.0 +0.25
+29.1 +0.22
+28.1 +0.17
+27.0 +0.15
+26.0 +0.15
+24.9 +0.13
+23.9 +0.12
+23.0 +0.06
+22.0 +0.03
+3.60

D®WENAONWWF®WO o

E

4.8

CEDIMENTI

)

.70
.53
.43
.36

.24
.21
W17
.15
.15
.13
.12
.06
.03

50.0
(cm)

dp
kPa

+53.
+50.
+47
+44.
+41.
+38
+35
+33.
+31.
+29
+28.
+26.
+25
+23.

CROAF OO ©WO O s ®©

’

7.2

cm

+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

+4.48

VERTICALI DI CALCOLO
8 9

16.8

CEDIMENTI

.55
.40
.32
.27
.21
.19

.14
.12
.12
W11
.10
.06
.02

50.0
(cm)

dp
kPa

+10.
+10.
+11.
+12
+13.
+13.
+14
+14.
+15.
+15
+15
+15.
+15.
+15

NWESWo a0 JON s N

19.2

s
cm

+0.
+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.

+1.92

OO0 000000O0000000OO0OO0 0000

p
kPa
+2
+6
+12
+18
+24
+29
+40
+56
+64
+64
+64
+59
+48
+38
+30
+27
+23
+19
+15
+11
+7
+3
5
50.0, 9.6
dp s
kPa cm
+61.0 +0.98
+57.1 +0.75
+52.8 +0.60
+48.7 +0.49
+45.1 +0.37
+41.7 +0.32
+38.8 +0.27
+36.1 +0.21
+33.7 +0.18
+31.6 +0.18
+29.7 +0.16
+28.0 +0.14
+26.4 +0.07
+25.0 +0.03
+4.75
10
50.0, 21.6
dp s
kPa cm
+2.3 +0.11
+3.5 +0.10
+4.6 +0.10
+5.8 +0.09
+6.8 +0.08
+7.8 +0.08
+8.7 +0.08
+9.4 +0.07
+10.1 +0.06
+10.6 +0.07
+11.0 +0.06
+11.4 +0.06
.6
.8

16



CARATTERISTICHE DEGLI STRATI

t w' p°
m  Mg/m3 kPa

e
R - E-R-R-R R R R-NoRoR<Y

cooooo00o000 0000
R - - R - NN
IS
o

TOTALI

CARATTERISTICHE DEGLI

kPa

t w'
m  Mg/m3

e
cooococoocooocooooo
cooocooocooocoo00o
B R - - R- MR- N N AN
IS
o

TOTALI

OCLoOOOOOOOOOOOO

cCLnoooocooO0O0OOOO

OCR CR

e e e e e ]

(cm)

OCR

B e e e e e e

(cm)

cooooo00o000 0000

STRATI

cooocooocooocoo00o

.011
.011
.011
.011
.010
.010
.010
.009
.009
.007
.010
.010
.006
.003

CR

.011
.011
.011
.011
.010
.010
.010
.009
.009
.007
.010
.010
.006
.003

cCooo0O0OO0OO0OO0OOOOOOO

cooocooocooo0O0OOO

RR

L011
.011
L011
.011
.010
.010
.010
.009
.009
.007
.010
.010
.006
.003

.011
.011
L011
.011
.010
.010
.010
.009
.009
.007
.010
.010
.006
.003

COORDINATE
N. x1
m
1 0.0
2 0.0
3 0.0
4 0.0
5 0.0
6 0.0
7 0.0
8 0.0
9 0.0
10 0.0
11 0.0
12 0.0
13 0.0
14 0.0
15 0.0
16 0.0
17 0.0
18 0.0
19 0.0
20 0.0
21 0.0
22 0.0
23 0.0
24 0.0
25 0.0
26 0.0
27 0.0
28 0.0
1
50.0, 0.0
dp s
kPa cm
+3.4 +0
+5.2 +0
+6.9 +0
+8.6 +0
+10.1 +0
+11.5 +0
+12.7 +0
+13.8 +0
+14.7 +0
+15.4 +0
+16.0 +0
+16.5 +0
+16.9 +0
+17.1 +0
+1.40
6
50.0, 15.5
dp s
kPa cm
+54.6 +0
+54.9 +0
+54.3 +0
+53.1 +0
+51.5 +0
+49.7 +0
+47.8 +0
+45.9 +0
+43.9 +0
+42.0 +0
+40.2 +0
+38.5 +0
+36.9 +0
+35.3 +0

(x,y,2z) E PRESSIONI

LE CPTU 12B - PENNELLO 10.15 m

(p) RELATIVE AI RETTANGOLI DI CARICO

0000000000000 00000000000000O

CO00000000000O00000000000OOO0O

0000000000000 00000000000000O

000 0000000000000 000000000O0O

va z
m m
1.0 +0
2.0 +0
3.0 +0
4.0 +0
5.0 +0
6.0 +0
7.0 40
8.0 +0
9.0 +0
10.0 +0
11.0 +0
12.0 +0
13.0 +0
14.0 +0
15.0 +0
16.0 +0
17.0 +0
18.0 +0
19.0 +0
20.0 +0
21.0 +0
22.0 +0
23.0 +0
24.0 +0
25.0 +0
26.0 +0
.0
.0

DELLE VERTICALI DI CALCOLO
3 4

50.0,

Pa)

dp
kPa

+37.
+38.
+38.
+38.
+38.
+37.
+37.
+36.
+35.
+34.
+33.
+32.
+31.
+30.

E
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DELLE

50.0,

Pa)

dp
kPa

+25.
+25.
+25.

+26
+26

+26.
+26.

+26

+26.
+26.

+26

+25.
+25.

+25

v1 %2 v2 x
m m m m
0.0 100.0 0.0 100.
1.0 100.0 1.0 100.
2.0 100.0 2.0 100.
3.0 100.0 3.0 100.
4.0 100.0 4.0 100.
5.0 100.0 5.0 100.
6.0 100.0 6.0 100.
7.0 100.0 7.0 100.
8.0 100.0 8.0 100.
9.0 100.0 9.0 100.
10.0 100.0 10.0 100.
11.0 100.0 11.0 100.
12.0 100.0 12.0 100.
13.0 100.0 13.0 100.
14.0 100.0 14.0 100.
15.0 100.0 15.0 100.
16.0 100.0 16.0 100.
17.0 100.0 17.0 100.
18.0 100.0 18.0 100.
19.0 100.0 19.0 100.
20.0 100.0 20.0 100.
21.0 100.0 21.0 100.
22.0 100.0 22.0 100.
23.0 100.0 23.0 100.
24.0 100.0 24.0 100.
25.0 100.0 25.0 100.
26.0 100.0 26.0 100.
27.0 100.0 27.0 100.
COORDINATE (X,Y)
2
50.0, 3.1
TENSIONI (k:
dp s
kPa cm
.15 +19.3 +0.55
.14 +19.8 +0.40
.14 +20.6 +0.33
.13 +21.5 +0.28
.12 +22.3 +0.22
W11 +23.0 +0.20
W11 +23.5 +0.18
.09 +23.9 +0.15
.09 +24.1 +0.14
.07 +24.2 +0.10
.09 +24.2 +0.13
.09 +24.1 +0.12
.05 +23.8 +0.07
.02 +23.6 +0.03
+2.90
COORDINATE (X, Y)
7
50.0, 18.6
TENSIONI (k:
dp s
kPa cm
.93 +37.9 +0.79
.13 +38.3 +0.61
.61 +38.5 +0.50
.52 +38.6 +0.42
.41 +38.5 +0.34
.36 +38.1 +0.30
.31 +37.5 +0.26
.25 +36.8 +0.21
.22 +35.9 +0.19
.16 +35.0 +0.13
.20 +34.0 +0.17
.18 +33.0 +0.16
.10 +32.0 +0.09
.04 +31.0 +0.04
+4.21
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E
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CEDIMENTI

50.0, 9.3
(cm)
dp s
kPa cm
+65.6 +1.
+63.0 +0.
+60.1 +0.
+57.2 +0.
+54.4 +0.
+51.6 +0.
+49.0 +0.
+46.5 +0.
+44.2 +0.
+42.1 +0.
+40.1 +0.
+38.2 +0.
+36.5 +0.
+34.9 +0.
+5.25

VERTICALI DI CALCOLO
8 9

21.7

CEDIMENTI

50.0, 24.8
(cm)

dp s

kPa cm
+13.5 +0.
+13.8 +0.
+14.3 +0.
+14.9 +0.
+15.6 +0.
+16.3 +0.
+16.9 +0.
+17.4 +0.
+17.9 +0.
+18.3 +0.
+18.6 +0.
+18.9 +0.
+19.0 +0.
+19.1 +0.

CO0000000000000000000000OO0O

p
kPa
+4
+10
+16
+22
+27
+33
+39
+45
+56
+72
+79
+79
+79
+74
+64
+53
+46
+42
+38
+34
+30
+26
+23
+19
+15
+11
+7
+3

50.0

dp
kPa

+76.
+72.
+67.
+63
+60.
+56.
+53
+50.
+47.
+45
+42.
+40.
+38
+36.

50.0

dp
kPa

+2
+3.
+5.
+6
+7
+8.
+9.
+10
+10.
+11.
+12
+12.
+13.
+13
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5
12.4

27.9
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In sintesi, i cedimenti sono riuniti nelle tabelle in figura 2.

SEZIONE PENMNELLO 7.5 m

Castelmassa Ravalle
VERTICALE MUMERO PROVA CPTU
N. |y(m)| 14 | 2a | 38 | 3C | 3D | 11Aa | 12A | 12B
1 0.0 115 | 1.14 | 5.31 | 1.58 | 1.16 | 1.14 | 1.33 | 1.31
2 2.4 216 ( 215 | 7594 | 276 | 221 | 248 | 249 | 247
3 4.8 3.10 | 3.10 | 1046 | 3.89 | 3.19 | 3.85 | 3.59 | 3.57
4 7.2 3.88 | 3.88 | 12.42 | 4.80 | 4.00 | 5.07 | 4.50 | 4.48
] 9.6 411 | 411 [ 1310 5.09 | 4.24 | 553 | 4.77 | 4.75
o 120 | 3.79 | 3.78 | 1239 | 4.71 | 3.90 | 4.89 | 4.39 | 4.37
7 144 | 313 | 3.13 | 1069 | 394 | 3.22 | 3.87 | 3.63 | 3.60
8 16.8 | 244 | 243 | 8.60 | 3.09 | 250 | 2.89 | 2.82 | 280
9 19.2 | 1.68 | 1.67 | 6.35 | 2.17 | 1.72 | 1.86 | 1.93 | 1.92
10 216 | 0,89 | 088 | 419 | 1.23 | 090 | 080 | 1.02 | 1.01
CEDIMEMNTI IMN cm
SEZIONE PENMELLO 10.15 m
Castelmassa Ravalle
VERTICALE NUMERO PROVA CPTU
N. | y(m)| 18 | 2a 3B | 3C | 3D | 11a | 128 | 12B
1 0.0 127 1.25 | 593 | 1.74 | 1.27 | 1.22 | 143 | 1.40
2 3.1 259 256 | 9.63 | 3.32 | 264 | 295 | 293 | 290
3 0.2 3.0 | 3.68 |13.17 ) 470 | 3.79 | 453 | 4.21 | 4.18
4 9.3 463 | 461 [1591 | 5.83 | 4.75 | 6.50 | 5.27 | 5.25
5 124 | 491 | 490 | 16.84 | 6.19 | 5.04 | 7.89 | 5.59 | 5.57
] 155 | 444 | 442 | 15.70| 5.63 | 4.55 | 5.60 | 5.05 | 5.03
7 186 | 3.73 | 3.70 |13.39 | 4.74 | 3.81 | 454 | 4,23 | 4.21
8 217 | 294 | 292 | 1057 3.74 | 3.00 | 346 | 3.33 | 3.31
9 248 | 201 | 199 | 751 | 258 | 2.05 | 2.23 | 2.27 | 2.25
10 27.9 098 | 096 | 456 | 1.34 | 098 | 092 | 1.10 | 1.07
CEDIMENTI IN cm
figura 2
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Queste riportano, per ciascuna delle sezioni tipologiche esaminate, i cedimenti calcolati in
corrispondenza di tutti i punti di sondaggio eseguiti nei due tratti di intervento del presente stralcio

funzionale, Castelmassa e Ravalle.

In particolare, nel tratto di Castelmassa ricadono gli interventi n.1 e n.3, per i quali la
sezione tipologica di riferimento & quella di altezza massima pari a 7,50 m (Pennello 4SX-

Intervento 3).

I cedimenti per questa tipologia di opere sono da valutarsi in tabella alle colonne relative ai

sondaggi 1A, 2A, 3B, 3C e 3D).

Il massimo cedimento assoluto € intorno ai 13 cm (colonna 3B).
Nel tratto di Ravalle ricadono invece gli interventi n.11 e n.12, per i quali la sezione
tipologica di riferimento e quella di altezza massima pari a 10,15 m (Pennello 1DX-Intervento 12).
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I cedimenti per questa tipologia di opere sono da valutarsi alle colonne relative ai sondaggi
11A, 12A e 12B.

Il massimo cedimento assoluto e in questo caso intorno a 8 cm (colonna 11A).

Tali valori sono da ritenersi del tutto ammissibili per opere del genere prive di rigidezza,
anche in considerazione del fatto che le deformazioni sono da attendersi in massima parte gia nella
fase di realizzazione, quindi essere compensati nel corso della durata del cantiere.
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1 PREMESSA

L’attivita sedimentaria del Fiume Po nel tratto compreso tra Revere e Ferrara ¢
limitata al deposito di granulometrie medie e fini.

Le modeste caratteristiche meccaniche di quelle terre facilitano I’erosione lungo
I’estradosso dei meandri ed il conseguente sovralluvionamento degli intradossi.

Le escursioni stagionali del livello idrometrico, unitamente alla mobilita del fondo,
creano ostacolo alla navigazione fluviale.

I Progetto in corso si prefigge opportuni indirizzamenti del flusso, tali da
regolarizzare il talweg e quindi consentire il transito delle navi di classe V* per buona parte
dell’anno.

In pratica, si tratta d’installare pennelli repellenti e protezioni spondali nei siti
strategici individuati dalla modellazione del Fiume.

Il compito affidatoci riguarda una prima definizione delle caratteristiche
geomeccaniche dei terreni di fondo in corrispondenza di quelle posizioni e la disamina dei
possibili riflessi sulle opere.

A tal fine, il Committente, in accordo col Progettista, predispose una serie di prove
penetrometriche statiche, poi eseguite da Elletipi S.R.L. di Ferrara con I’ausilio di un
pontone messo a disposizione da Flumar S.R.L. di Boretto (RE).

Il presente rapporto sintetizza 1 risultati e le elaborazioni estratte.

2  QUADRO AMBIENTALE

Il comparto padano ¢ uno dei piu studiati sotto il profilo geologico; sono agli atti
diversi lavori specialistici riguardanti sia i volumi d’interesse geotecnico sia quelli
profondi attinenti alla sismica ed alla ricerca d’idrocarburi.

Una particolare attenzione fu riservata alle arginature che difendono la Bassa
Pianura dalle esondazioni.

A tal proposito si puo ricordare il recente “Progetto strategico per il miglioramento
delle condizioni di sicurezza idraulica dei territori lungo l’asta medio inferiore del Fiume
Po” ottenuto dalla sinergia di diversi Enti nazionali e regionali con le Universita di
Bologna, Ferrara, Firenze, Milano e Siena.

Per quanto riguarda le strutture tettoniche sepolte, il lavoro “Subsurface geological
structure of the Po Plan” (Pieri & Groppi, — Progetto finalizzato geodinamico CNR, 1981)
costituisce il riferimento di base.

In sintesi, la piatta morfologia dei sedimenti continentali nasconde un basamento
d’origine marina articolato in anticlinali/sinclinali, sovrascorrimenti e faglie che seguono
grossomodo I’allineamento ONO-ESE della Catena appenninica: si tratta delle cosiddette
Pieghe emiliane-romagnole e ferraresi.
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Al loro culmine, esse determinano uno spessore relativamente ridotto del materasso
alluvionale, mentre lo incrementano negli avvallamenti, cosi da creare una sorta di rilievo
montuoso sepolto sotto I’ampia fascia pianeggiante che borda a Nord i contrafforti
appenninici, dall’ Adriatico alla Provincia di Reggio Emilia.

Notoriamente, quell’assetto regionale ¢ un riflesso della collisione dei continenti
africano ed europeo nell’incessante deriva di quelle zolle crostali.

La strizione dell’area mediterranea determino il sollevamento delle Alpi e degli
Appennini associando placche distensive, quali I’ Avanfossa padano-adriatica.

La dinamica tettonica permane tuttora, come dimostrano i terremoti ricorrenti.

Giacché la materia ¢ argomento d’innumerevoli pubblicazioni scientifiche e
divulgative, ad esse si rimanda per i dettagli.

Ai fini del Progetto in corso, sono di maggiore interesse le problematiche
ingegneristiche associate ai terreni di tetto.

2.1 Geologia di superficie

Questa si limita alla Formazione delle alluvioni fluviali.

I meandri attuali, prevalentemente sabbiosi, si snodano sull’intreccio degli analoghi
paleoalvei sepolti che il corso d’acqua si ritaglid a piu riprese nei sedimenti limo-argillosi
della Bassa Pianura.

Pertanto, nel substrato della fascia soggetta alle antiche divagazioni del Fiume si
ritrova la coalescenza di depositi serpentiformi incoerenti variamente interdigitati a terre
coesive.

Considerando tale assetto, si € ritenuto poco produttivo esporre una cartografia
geologica priva di distinzioni formazionali.

2.2 Morfologia

Le dinamiche del Fiume modellarono una pianura in lenta crescita per effetto degli
apporti terrigeni, contrastando la generale subsidenza del fondo.

Dunque un vasto territorio originariamente aperto alle cicliche piene che poi fu
bonificato con la costruzione delle arginature, riservando le aree golenali alle divagazioni
del corso d’acqua.

Giacché 1 rilievi sono di origine antropica, una carta morfologica non
aggiungerebbe informazioni alla semplice topografia.

2.3 Idrogeologia

Il Po costituisce il livello di riferimento locale degli acquiferi superficiali, pertanto
ne alterna il drenaggio e I’alimentazione.
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Alla complessa tessitura del substrato si associano ovviamente permeabilita
differenziate, ma non tali da produrre sostanziali variazioni alla soggiacenza media della
falda idrica nella piana circostante.

In ogni caso, I’argomento non riguarda le opere da realizzarsi in alveo, pertanto
sono da considerare i soli riflessi delle variazioni stagionali ai livelli idrometrici del Fiume.

Dr’altra parte, s’intende utilizzare materiali da costruzione permeabili, quindi sono
da escludere gradienti, anche laddove 1’appoggio comprenda orizzonti incoerenti € coesivi.

24 Modellazione geologico-tecnica

I lunghi tratti di Fiume interessati dalle opere e gli sviluppi lineari delle medesime
presentano un substrato sedimentario inevitabilmente articolato, il cui dettaglio potrebbe
risolversi solo mediante un gran numero di sondaggi da effettuarsi in alveo.

Ritenendo da un lato improponibile una campagna geognostica del genere e
considerando dall’altro 1’utilita che riserverebbe, si sono volutamente evitate le
ricostruzioni stratigrafiche di fantasia riferite a verticali alquanto distanziate.

E’ sembrato piu logico trattare i riflessi di maggior interesse geotecnico, vale a dire:
resistenza a taglio degli strati, stabilita e cedimenti dei pennelli, potenziale di liquefazione
delle eventuali sabbie di fondo, assumendo a riferimento ciascun sondaggio effettuato, cosi
da consentire una visione statistica delle varie situazioni possibili.

I risultati sono espressi in alcune tabelle che, nel loro complesso, intendono
presentare al Progettista modelli sintetici facilmente utilizzabili.

Giacché le prove penetrometriche possono fornire una serie limitata dei parametri
d’interesse, quelli esclusi sono tratti dall’esperienza.

2.5 Pericolosita geologica e categorie vincolistiche.

Per le opere in argomento non si prospetta alcuna pericolosita connessa alla
Geologia.
La sede in alveo comporta tuttalpiu vincoli di carattere idraulico.

2.6 Sismica

Si assume a riferimento il terremoto distruttivo che nel 2012 provocod anche
fenomeni di liquefazione in una fascia della Bassa pianura padana prossima a quella in
oggetto, nella considerazione che simili eventi possono prodursi nelle sabbie sciolte
presenti in alveo e indurre cedimenti alle opere sovraimposte.

Le misure penetrometriche consentono di valutare quel potenziale.

Ad ogni buon conto, eventualita del genere si risolverebbero in deformazioni prive
di un’oggettiva pericolosita.

La categoria stratigrafica C ¢ sembrata la piu opportuna per le verifiche normative.
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3 SONDAGGI

Come detto piu sopra, si sono premiate le prove penetrometriche statiche, in
particolare quelle eseguite col Piezocono (CPTU), ritenendole sufficienti nell’attuale fase
d’indagine.

Il numero elevato degli interventi singolari derivato dalla modellazione fluviale
consiglio di procedere per gruppi, limitandosi a saggiare situazioni locali, dunque senza
pretendere la risoluzione delle anisotropie stratigrafiche e batimetriche, verosimilmente da
attendersi per opere di quello sviluppo lineare in un ambiente dinamico.

Va da sé che 1 successivi affinamenti richiederanno indagini piu circostanziate.

Per il posizionamento del pontone si ricorse a semplici indicazioni GPS.

L’ubicazione dei siti di sondaggio fu programmata con riferimento a foto satellitari;
I’attuazione della campagna in concomitanza al basso livello idrometrico richiese alcuni
spostamenti per evitare i tiranti d’acqua preclusi al natante e le secche affioranti.

Analoghi spostamenti furono necessari per I’impossibilita di penetrare il pietrame
di vecchie protezioni spondali finito sul fondo.

In ogni caso, le prove furono spinte al limite strumentale, dettato non tanto dalla
potenzialita dello strumento o dalla resistenza opposta ad esso, quanto dalle variazioni
indotte al galleggiamento del pontone, inevitabili quando s’alternano spinte in
avanzamento e rilasci delle medesime per aggiungere nuove aste alla batteria di sondaggio.

Ad ogni buon conto, le profondita raggiunte consentono un approccio geotecnico,
anche se non risolvono completamente 1 volumi significativi.

Furono eseguite 20 verticali in 7 sottozone classificate:

Castelmassa (sondaggi 1A, 2A, 3B, 3C, 3D)
Calto (sondaggi 4A, 4B)

Felonica (sondaggi 6A, 7A)

Ficarolo (sondaggi 8A, 9A))

Gaiba (sondaggio 10A)

Ravalle (sondaggi 11A, 12A, 12B)

Stienta (sondaggi 13A, 14A, 15A, 15B, 15C)

ciascuna oggetto di una monografia posta in allegato.

4 ARGOMENTI

Le monografie trattano diversi aspetti, quali:

- 1’ubicazione dei sondaggi,
- 1idiagrammi penetrometrici,



- le elaborazioni stratigrafiche e geomeccaniche ottenute dal software dedicato’,
- le interpretazioni relative al potenziale di liquefazione in regime sismico,

- gli outputs relativi al calcolo dei cedimenti,

- le verifiche di stabilita.

Nel seguito si riportano le giustificazioni ai calcoli e le sintesi dei risultati.

S CRITERI DI PARAMETRIZZAZIONE

Considerando le finalita del lavoro, si ¢ ritenuto di verificare il comportamento
deformativo e la stabilita di generiche opere lineari per due sezioni tipo, rispettivamente
d’altezza 4 e 6 m, con la possibilita di emergere in magra per 2 m.

Conformemente al Progetto preliminare, i paramenti sono inclinati 1/1 da un lato e
2/3 dall’altro; la sommita ¢ larga 3 m, cosi da determinare forme trapezoidali con basi di
13e 18 m.

La massa volumica media del pietrame e della sabbia che presumibilmente
costituiranno le opere ¢ stimata 1.6 Mg/m’ e, ovviamente, 0.6 Mg/m? per la porzione che
rimane costantemente immersa.

L’angolo di resistenza a taglio del manufatto generico ¢ posto pari a 45° sulla scorta
dell’esperienza d’analoghe opere fluviali, ritenendo che paramenti inclinati altrettanto
siano risultati stabili all’atto pratico.

Giacché la pendenza del declivio pari al suo angolo di resistenza a taglio determina
I’equilibrio limite, se s’intende conservare le suddette sezioni occorre introdurre una
coesione fittizia sufficiente a garantire il fattore di stabilita desiderato.

Tale caratteristica aggiuntiva andra ricercata in armature, quali le geomembrane o
le reti metalliche.

Ovviamente, I’incidenza di tali ausili ¢ via via maggiore quanto piu le verifiche agli
stati limite salgono la scala delle criticita.

Dunque, sara la prestazione attesa a condizionare la scelta dei materiali da
costruzione, le geometrie progettuali, le modalita realizzative e, in definitiva, il costo delle
opere, fattori da prendere in esame nelle sedi opportune.

Segnatamente alle caratteristiche dei terreni d’appoggio, in figura 1 si riporta la
serie degli algoritmi utilizzati dal software per generare i diagrammi in allegato.

Per agevolare 1’analisi successiva, si apportano semplificazioni ed aggiunte
suggerite dall’esperienza; nella fattispecie:

! CpeT-IT, redatto da Geologismiki in collaborazione con Gregg Drilling & Testing Inc. e Peter Robertson.
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- la massa volumica efficace delle sabbie ¢ riferita alla resistenza penetrometrica (e
secondo la relazione empirica:

Y =0.55+0.0167 qc
con ¢ in MPa,

- quella delle terre coesive & posta pari a 1 Mg/m?;

- D’angolo efficace di resistenza a taglio delle sabbie deriva dagli outputs del
software, operando linearizzazioni rispettose dei trends;

- ritenendo ottimistiche le stime per i1 termini coesivi, ad essi si ¢ attribuito ¢’ = 25°
con coesione intercetta nulla;

- 1rapporti di compressibilita scelti per le terre argillose sono:

CR =0.20; RR = 0.02; mentre OCR deriva dal software citato;

- ponendo le sabbie nell’ambito della normalconsolidazione, il rapporto di
compressione delle medesime ¢ stimato tramite la relazione empirica:

CR =0.012-0.0007 qc
con (¢ in MPa.

Quanto al regime sismico, le velocita delle onde di taglio derivano dalle
elaborazioni standard del software.

Le medie pesate di Vs, ottenute limitatamente alle profondita raggiunte dai
sondaggi, porrebbero i suoli dell’area nelle categorie stratigrafiche comprese tra C e D di
NTC 2018.

Sembra ragionevole considerare la prima, supponendo che il maggior
addensamento degli strati sottostanti a quelli indagati abbia I’effetto d’incrementare la
media nel pacco canonico di 30 m e quindi di condurre a C i suoli prossimi al limite
superiore di D.

Tale escamotage mette in gioco un’unica accelerazione free field per ciascuno Stato
limite, da scegliersi tra quelle indicate dalla Norma per i vari tempi di ritorno, fissando in
50 anni la Vita utile nella Condizione topografica T1 (pianura) e per la Classe d’uso 1
(presenza solo occasionale di persone).

Tuttavia, limitatamente alla liquefazione delle sabbie, fenomeno che non puo
verificarsi oltre 1 15 + 20 m di profondita, si sono mantenute le categorie stratigrafiche
risultanti dalle interpretazioni delle prove penetrometriche nei tratti consentiti
all’avanzamento.
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Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in SI unit system and assume
that all components are expressed in the same units.

:: Unit Weight, g (kN/m3) :: :: Small strain shear Modulus, Go (MPa) ::

g=0, -(0.27 log(R¢)+0.36 -Iog(g—‘) +1.236J Gy =(q: -0,)-0.0188 .10%-551+1.68
a

where g,, = water unit weight . :: Shear Wave Velocity, Vs (m/s) ::
:: Permeability, k (m/s) :: V= (9_0_)0'50
I, <3.27and I, >1.00 then k =10%9523.04% e

:: Undrained peak shear strength, Su (kPa) ::
Nyt =10.50 +7 -log(F, ) or user defined
s, = (qt -ay)
N
(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I _cutorr)

I. <4.00 and I >3.27 then k = 10 #52137%

:: Nser (blows per 30 cm) ::

N %) 1
60 Pa 101.126840.28111(

1

Ni(60)=Qun W—m :: Remolded undrained shear strength, Su(rem) (kPa) ::
(applicable only to SBT.: 1, 2, 3,4and 9

S =f,
o] or Ic > Ic_cutoff)

:: Young's Modulus, Es (MPa) ::

(9, —0,)+0.015.1005 1168 :: Overconsolidation Ratio, OCR ::

(applicable only to I < Ic_cutoff) 0.20 1.25
Kocr= [ in ] or user defined
:: Relative Density, Dr (%) :: 9.25-(10.50-+7-he(F. )
OCR=Kocr'Qum
100- Qn (applicable only to SBT.: 5, 6, 7 and 8
- or Ie < I cuo) (applicable only to SBT.: 1, 2, 3, 4 and 9 or Lt > L cuworr)

:: State Parameter, y ::
Y =0.56-0.33-10g(Q 4, s )

:: In situ Stress Ratio, Ko ::
Ko =(1-sing')- OCR®"?'

(applicable only to SBTx: 1, 2, 3, 4 and 9 or L > Ic_cutotr)
:: Peak drained friction angle, @ (°) ::

¢=17.60+11-bg(Q,) :: Soil Sensitivity, S: ::
(applicable only to SBT: 5, 6, 7 and 8) s Ng
e ==
F

:: 1-D constrained modulus, M (MPa) ::
IfI. >2.20
a=14for Qy, >14
a=Qy, for Qy, <14
Mcpr=a:(q -0y)

(applicable only to SBTn: 1, 2, 3, 4 and 9 or L. > I cuwofr)

:: Effective Stress Friction Angle, ¢ (°) ::

@' =29,5°.B%** .(0.256+0.336B, +IogQ, )
(applicable for 0.10<B,<1.00)

IfI. <2.20
Mcpr =(qt —0,)-0.0188 1051+

References

¢ Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 5% Edition, November
2012

° Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 1337-1355 (2009)
figura. 1
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Le tabelle che seguono compendiano il quadro geotecnico di riferimento per
ciascuna verticale di sondaggio.

Castelmassa Calto Felonica Ficarolo Gaiba Ravalle Stienta
Numero CPTU 1A 2A 3B 3C 3D 4A 4B 6A 7A 8A 9A 10A | 11A | 12A | 12B | 13A | 14A | 15A | 15B | 15C
Battente acqua 2.20 | 2.62 | 2.40 | 290 | 2.30 | 2.30 | 2.78 | 3.00 | 2.50 | 2.50 | 2.30 | 2.50 | 4.06 [ 2.20 | 2.20 | 3.10 | 4.50 | 2.20 | 2.00 | 2.00
Profondita indagata | 15.60| 15.58| 15.10| 15.74] 15.20| 20.20] 15.86| 15.86 | 16.00| 16.00| 15.50 | 15.40 | 14.98 [ 15.80 | 15.80| 14.90] 12.52| 13.80| 15.54| 16.72

Castelmassa | Calto | Felonica | Ficarolo | Gaiba | Ravalle | Stienta
Numero CPTU 1A [ 2a [ 3B [ 3c [ 30| aa] a8 [ 6a] 7a ] 8 [ 9a [10a]11a]12a] 126 | 13A] 14A ] 15A ] 158 | 15¢
Strato di 1 m ¥ (kN/m?)
1 15 [ 20 20 20 20 [ 15 [ 15 [ 15 [ 15 [ 15 [ 14 [ 15 [ 20 [ 15 [ 14 [ 15[ 15[ 15[ 15[ 14
1l 16 | 16 [ 15 [ 15 | 15 [ 15 [ 16 [ 20 [ 16 [ 16 [ 15 [ 16 [ 20 [ 16 [ 14 [ 16 | 16 [ 20 | 15 [ 16
i 17 [ 16 [ 16| 16| 16 [ 16 [ 17 [ 17 [ 16 [ 16 [ 15 [ 16 [ 20 [ 16 [ 16 [ 17 [ 17 [ 20 [ 17 ] 16
v IV VA G VA I G T Y A A O T O Y I Y A Y A
Y 17 w7 w1720 17]16[17]17]17]2]2
Vi 17 | 17 | 17 | 17 | 17 | 17 | 17 | 17 | 17 | 17 | 20 | 17 | 20 | 17 | 17 | 18 | 17 | 17 [ 20 [ 20
Vil 18 | 17 | 18 | 18 | 17 | 17 | 17 | 18 | 18 | 18 | 20 | 18 | 20 | 18 | 17 | 17 | 17 | 18 | 20 [ 20
Vil 18 [ 17 [ 18] 18 [ 18 [ 17 [ 18 [ 18 [ 18 [ 18 [ 20 [ 18 [ 18 [ 17 [ 17 [ 20 [ 20 [ 20 | 20 [ 20
1X 18 [ 17 [ 18] 20| 18 [ 20 [ 20 [ 20 [ 18 [ 18 [ 20 [ 18 [ 18 [ 17 [ 17 [ 19 [ 18 [ 20 [ 20 [ 20
X 18 [ 17 [ 20 ] 20 [ 20 [ 20 [ 20 [ 20 [ 18 [ 18 [ 20 [ 19 [ 19 [ 18 [ 17 [ 18 | 18 [ 20 [ 20 [ 20
XI 18 | 17 [ 20 ] 20 [ 20 [ 20 [ 20 [ 20 [ 18 [ 18 [ 20 [ 18 [ 19 [ 18 [ 17 [ 18 | 18 [ 20 | 20 [ 20
XIl 20 [ 17 [ 20 [ 20 | 20 [ 20 [ 17 [ 20 [ 20 [ 20 [ 19 [ 20 [ 18 [ 18 [ 17 [ 18 [ 18 [ 20 [ 20 [ 17
Xill 20 | 18 [ 18 [ 18 | 18 | 18 | 18 | 20 | 20 | 20 | 19 | 20 | 20 | 17 | 20 | 18 | 19 | 20 | 19 | 18
XIV 18 | 18 | 19 | 18 | 19| 19 | 18 | 20 | 20 | 20 | 19 | 18 | 18 | 20 | 18 | 19 18 | 20 | 18
XV 18 [ 18 [ 19 20 19 18] 18] 2 [ 20 [ 20 19 19 18] 19 [ 19 [ 19 19 [ 19
XV 18 [ 18 [ 19 19 19 18] 19 19 [ 19 19 18] 19 19 | 19 19 | 18
Xvii 20 18
XVl 20
XIX 20
XX 19
XXI 19

:I terre coesive :l terre incoerenti

Castelmassa [ Calto | Felonica | Ficarolo [Gaiba] Ravalle [ Stienta
Numero CPTU 1A [ 2a [ 38 [ 3c [ 30| 4a] 48 [ 6a] 7a [ 8a [ 9a [10a[ 11a] 12a 128 | 13A ] 14A ] 15A ] 158 | 15¢
Stratodi 1 m o' (°) perc'=0
| 36 25 25 25 25 35 35 35 34 35 33 34 25 32 31 34 34 33 33 34
Il 38 38 38 37 36 35 36 25 36 37 36 36 25 34 32 36 36 25 35 36
i 39 38 38 38 38 38 37 38 37 36 36 37 25 36 35 37 37 25 38 36
v 37 38 37 39 37 37 38 39 38 37 35 38 25 35 35 36 34 37 38 35
\ 37 38 36 38 37 38 39 38 38 38 35 38 25 35 37 38 36 34 25 25
Vi 39 37 38 38 39 39 38 37 38 39 25 39 25 37 37 39 36 37 25 25
Vil 39 38 40 37 39 38 37 36 39 40 25 39 25 38 37 38 35 39 25 25
Vi 39 39 42 38 40 37 38 39 39 40 25 39 38 34 35 25 25) 25 25 25
IX 40 37 41 25 38 25 25 25 39 41 25) 40 39 35 37 41 38 25 25 25
X 41 38 25 25 25 25 25 25 38 41 25) 41 42 38 37 40 37 25 25 25
X1 41 35 25 25 25 25 25 25 38 41 25, 40 40 38 35 39 37 25 25 25
Xl 25 36 25 25 25 25 33 25 25 25 42 25 39 37 35 36 39 25 25 36
X 25 39 40 36 39 33 39 25 25 25 41 25 25 31 25 38 41 25 40 39
XIvV 33 38 41 34 42 42 37 25 25 25 42 38 33 25 38 40 36 25 39
XV 36 38 41 25 40 39 35 25 25 25 40 40 36 41 41 39 41 39
XVI 37 39 41 38 39 32 37 39 39 40 37 40 41 42 41 36
Xvii 25 36
Xviii 25
XIX 25
XX 39
XXI 39

:I terre coesive :l terre incoerenti
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Castelmassa | Calto | Felonica | Ficarolo |Gaiba| Ravalle | Stienta
Numero CPTU 1A 2a[ 38 [ 3c[3d]an]aB [ 6a] 7a] 8a ] oa10a]11a]12a] 128 [ 13a] 14a ] 15A ] 158 | 15¢
Strato di 1 m CR
1 0.010{ 0.010| 0.200| 0.200| 0.200| 0.200] 0.011| 0.011] 0.011] 0.011| 0.011] 0.011| 0.200| 0.011f 0.011] 0.011| 0.011] 0.200f 0.011] 0.011
I 0.010{ 0.010| 0.011] 0.010| 0.011{ 0.011| 0.010] 0.010] 0.010| 0.010[ 0.011| 0.011| 0.200| 0.011| 0.011] 0.010[ 0.010| 0.200f 0.011] 0.011
1 0.010{ 0.009| 0.010[ 0.010| 0.010| 0.010 0.010| 0.010] 0.009] 0.009| 0.011| 0.010| 0.200| 0.011| 0.011] 0.010[ 0.010| 0.200| 0.010| 0.011
v 0.010{ 0.009| 0.010[ 0.010| 0.009| 0.009 0.009| 0.009] 0.009] 0.009 0.011| 0.010| 0.200| 0.011| 0.011] 0.009] 0.010| 0.200f 0.009| 0.011
v 0.009 0.009| 0.009| 0.009| 0.009| 0.009| 0.008| 0.009] 0.009] 0.008| 0.011| 0.009] 0.200| 0.011f 0.011] 0.009] 0.010| 0.200f 0.009| 0.011
VI 0.008{ 0.009| 0.009| 0.009| 0.008| 0.008| 0.008| 0.008| 0.007| 0.007| 0.200| 0.009 0.200| 0.010] 0.010| 0.008[ 0.010| 0.200] 0.200| 0.011
Vil 0.007{ 0.009| 0.008| 0.008| 0.007| 0.008| 0.007| 0.007| 0.007| 0.006| 0.200| 0.008| 0.200| 0.010] 0.010| 0.007[ 0.009| 0.005| 0.200| 0.200
Vil 0.006{ 0.008| 0.006| 0.007| 0.007| 0.009 0.007| 0.005| 0.004] 0.004| 0.200| 0.007[ 0.007| 0.010 0.010| 0.200] 0.200| 0.200] 0.200| 0.200
IX 0.005{ 0.008| 0.004| 0.200| 0.007| 0.009] 0.200| 0.200] 0.009] 0.004| 0.200| 0.006| 0.007| 0.009] 0.009| 0.003] 0.007| 0.200] 0.200| 0.200
X 0.004f 0.008| 0.200{ 0.200| 0.010{ 0.200] 0.200| 0.200] 0.009] 0.004| 0.200| 0.004] 0.002| 0.008 0.009| 0.004] 0.007| 0.200] 0.200| 0.200
XI 0.003[ 0.009| 0.200{ 0.200] 0.200{ 0.200] 0.200| 0.200] 0.009] 0.004| 0.200| 0.004| 0.004] 0.007| 0.010| 0.006[ 0.007| 0.200f 0.200| 0.200
Xil 0.200{ 0.009| 0.200{ 0.200| 0.010| 0.200] 0.009] 0.200] 0.200| 0.200| 0.003| 0.004| 0.006] 0.007| 0.010| 0.007| 0.007| 0.200f 0.200| 0.200
XIi 0.200{ 0.008| 0.006| 0.009| 0.009| 0.200] 0.006| 0.200] 0.200| 0.200| 0.002| 0.200| 0.008| 0.200f 0.010| 0.006| 0.003| 0.200f 0.005| 0.006
XIV 0.009f 0.007| 0.005| 0.009| 0.001| 0.002| 0.008| 0.200] 0.200] 0.200f 0.000| 0.200[ 0.010| 0.008[ 0.006| 0.004 0.200{ 0.007| 0.006
XV 0.008{ 0.005| 0.003| 0.200] 0.003| 0.005[ 0.009] 0.200] 0.200] 0.006| 0.000] 0.003[ 0.009] 0.004[ 0.003| 0.004 0.002 0.005
XVI 0.006( 0.005| 0.006| 0.006| 0.004] 0.004| 0.002| 0.007| 0.003 0.000{ 0.000 0.002 0.007
Xvii 0.010 0.007
XVl 0.200
XIX 0.200
XX 0.200
XXI 0.004
:l terre coesive :l terre incoerenti
Castelmassa [ Calto | Felonica | Ficarolo [ Gaiba| Ravalle [ Stienta
Numero CPTU 1A [ 2a[ 3B [ 3 [ 30| 4a] 48 [ 6a] 7a ] 8 [ 9a [10a][ 13A] 12a [ 12B | 13A] 14A] 15A ] 158 | 15¢
Strato di 1 m RR
1 0.010| 0.010[ 0.020| 0.020] 0.020| 0.020f 0.011 0.011] 0.011f 0.011] 0.011| 0.011] 0.020[ 0.011| 0.011] 0.011| 0.011] 0.020f 0.011] 0.011
1l 0.010| 0.010[ 0.011] 0.010f 0.011] 0.011{ 0.010] 0.010| 0.010] 0.010| 0.011| 0.011] 0.020[ 0.011| 0.011] 0.010] 0.010| 0.020f 0.011] 0.011
i 0.010{ 0.009] 0.010| 0.010f 0.010| 0.010f 0.010] 0.010| 0.009] 0.009| 0.011[ 0.010] 0.020[ 0.011] 0.011] 0.010] 0.010| 0.020] 0.010| 0.011
v 0.010{ 0.009| 0.010| 0.010f 0.009| 0.009f 0.009] 0.009] 0.009] 0.009| 0.011| 0.010] 0.020| 0.011| 0.011] 0.009 0.010| 0.020f 0.009] 0.011
v 0.009] 0.009| 0.009] 0.009| 0.009| 0.009[ 0.008| 0.009] 0.009] 0.008| 0.011[ 0.009] 0.020| 0.011| 0.011] 0.009 0.010| 0.020f 0.009| 0.011
VI 0.008| 0.009| 0.009] 0.009 0.008| 0.008[ 0.008| 0.008| 0.007[ 0.007| 0.020[ 0.009] 0.020| 0.010] 0.010| 0.008| 0.010| 0.020f 0.020] 0.011
Vil 0.007| 0.009| 0.008| 0.008| 0.007| 0.008[ 0.007| 0.007| 0.007| 0.006| 0.020[ 0.008| 0.020[ 0.010] 0.010] 0.007| 0.009| 0.005| 0.020| 0.020
Vil 0.006| 0.008| 0.006| 0.007| 0.007| 0.009[ 0.007| 0.005| 0.004| 0.004] 0.020] 0.007| 0.007| 0.010] 0.010| 0.020] 0.020| 0.020] 0.020| 0.020
1X 0.005| 0.008| 0.004] 0.020] 0.007| 0.009| 0.020] 0.020| 0.009] 0.004| 0.020] 0.006| 0.007| 0.009| 0.009] 0.003| 0.007| 0.020f 0.020| 0.020
X 0.004| 0.008| 0.020] 0.020] 0.010| 0.020f 0.020] 0.020| 0.009] 0.004] 0.020[ 0.004] 0.002| 0.008| 0.009] 0.004] 0.007| 0.020] 0.020| 0.020
XI 0.003| 0.009| 0.020] 0.020f 0.020| 0.020f 0.020] 0.020| 0.009] 0.004] 0.020[ 0.004| 0.004| 0.007| 0.010] 0.006| 0.007| 0.020f 0.020] 0.020
Xl 0.020{ 0.009 0.020| 0.020f 0.010| 0.020f 0.009] 0.020| 0.020 0.020| 0.003| 0.004| 0.006| 0.007| 0.010] 0.007| 0.007| 0.020f 0.020| 0.020
X 0.020{ 0.008| 0.006| 0.009| 0.009| 0.020f 0.006| 0.020| 0.020 0.020| 0.002| 0.020| 0.008| 0.020] 0.010| 0.006| 0.003| 0.020 0.005| 0.006
XIV 0.009] 0.007| 0.005| 0.009| 0.001] 0.002f 0.008| 0.020| 0.020] 0.020| 0.000] 0.020| 0.010[ 0.008| 0.006| 0.004] 0.020{ 0.007| 0.006
XV 0.008| 0.005| 0.003| 0.020] 0.003| 0.005| 0.009] 0.020| 0.020] 0.006| 0.000] 0.003| 0.009| 0.004| 0.003| 0.004] 0.002 0.005
XVI 0.006| 0.005| 0.006] 0.006| 0.004] 0.004| 0.002| 0.007| 0.003 0.000| 0.000 0.002 0.007
Xvil 0.010 0.007,
XVl 0.020
XIX 0.020
XX 0.020
XXI 0.004

I:I terre coesive

|:| terre incoerenti
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Castelmassa [ Calto | Felonica | Ficarolo [Gaiba] Ravalle [ Stienta
Numero CPTU 1A [ 2a [ 3B [ 3c [ 30| 4a] 48 [ 6a] 7a ] 8 [ 9a [10a][ 13A] 12a[ 128 | 13A ] 14A ] 15A ] 158 | 15¢
Stratodilm OCR
| 1 1 1 4 1 1 1 1 1 1 1 1 5 1 1 1 1 4 1 1
Il 1 1 1 1 1 1 1 1 1 1 1 1 5 1 1 1 1 5 1 1
1]} 1 1 1 1 1 1 1 1 1 1 1 1 5 1 1 1 1 6 1 1
v 1 1 1 1 1 1 1 1 1 1 1 1 5 1 1 1 1 7 1 1
\ 1 1 1 1 1 1 1 1 1 1 1 1 5 1 1 1 1 8 1 1
Vi 1 1 1 1 1 1 1 1 1 1 5 1 5 1 1 1 1 8 6 1
Vil 1 1 1 1 1 1 1 1 1 1 4 1 5 1 1 1 1 1 7 5
Vil 1 1 1 1 1 1 1 1 1 1 4 1 1 1 1 5 5 4 6 5
IX 1 1 1 4 1 1 4 4 1 1 4 1 1 1 1 1 1 4 5 5
X 1 1 1 4 1 4 4 4 1 1 4 1 1 1 1 1 1 4 5 5
X1 1 1 1 5 3 4 4 4 1 1 4 1 1 1 1 1 1 4 5 4
Xl 3 1 1 4 1 5 1 3 4 4 1 1 1 1 1 1 1 3 4 6
X 5 1 1 1 1 5 1 3 4 4 1 3 1 5 1 1 1 2 1 1
XIvV 1 1 1 1 1 1 1 3 4 4 1 6 1 1 1 1 3 1 1
XV 1 1 1 6 1 1 1 3 4 1 1 1 1 1 1 1 1 1
XVI 1 1 1 1 1 1 1 1 1 1 1 1 1
Xvil 1 1
Xvii 4
XIX 4
XX 3
XXI 1
I:I terre coesive |:| terre incoerenti

6 CEDIMENTI

Entrambe le sezioni in argomento riguardano rilevati lunghi 100 m.

Il calcolo ¢ relativo ad alcuni punti disposti ortogonalmente a tale sviluppo presso
la sua mezzeria, in modo da cogliere le differenze da attendersi in opere di lunghezza
indefinita ed a rigidezza nulla.

La relazione applicata ad ogni strato di spessore h = 1 m ¢ la seguente:

Ah=h- (RR - log (65 / c'y0) + CR - log (( 6'y9+ Acz) / G'))

con RR = rapporto di ricompressione, CR = rapporto di compressione, ¢', = pressione di

pre-consolidazione, Ac, = sovra-pressione indotta alla profondita Z, dove agisce la
tensione litostatica efficace c'yy.

Ao, ¢ calcolata in accordo col modello elastico di Boussinesq tramite 1’equazione
(Steinbrenner, 1934) relativa al corpo di carico rettangolare flessibile di lunghezza L e
larghezza B, uniformemente caricato ; nella fattispecie:

Ac= o/2/n-(arctg(L-B/Z/(L2+B2+Z2)124+(1/(L2+Z2)+1/(B2+Z2))-L-B-Z-(L2+B2+Z2)1/2)

Questa fornisce il parametro alla profondita generica Z sotto lo spigolo.

Per ottenere le sovra-tensioni lungo la proiezione di punti diversi, interni o esterni
alla pianta, si ricorre alla soluzione di Ohde, 1939, intesa a sovrapporre gli effetti di 4
riquadri con vertice comune ed algebricamente equivalenti all’elemento in considerazione.
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Quanto alle o wvariabili proprie di corpi a sezione trapezia, si opera una
discretizzazione della medesima in prismi rettangolari, come mostra la figura 2; essa
riporta anche le verticali prescelte per il calcolo dei cedimenti.

fe———z00 ———]

- 2 N
y o i
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! 520 | , |

] | 1]

7
7

figura 2

Per entrambe e per ciascuna profondita vige la sommatoria delle diverse Aoy,
prodotte da tutti i corpi di carico considerati.

Le tabelle seguenti compendiano i risultati; gli outputs per esteso sono nelle
monografie allegate.

Come si vede, il massimo cedimento assoluto ¢ intorno a 10 cm, valore che pud
ritenersi ammissibile per opere del genere.

Trattandosi di manufatti flessibili, le deformazioni differenziali tra 1’asse e la
periferia delle sezioni non appaiono critiche.

Dati riassuntivi dei cedimenti espressi in cm

SEZIONE PENNELLO 6m

Castelmassa | calto | Felonica | Ficarolo | Gaibal Ravalle | Stienta

VERTICALE NUMERO CPTU

Y(m)| 1A | 2A | 3B | 3C|3D| 4A [ 4B [ 6A| 7A | 8A | 9A | 10A [11A[12A[12B|13A|14A| 15A| 15B| 15C

0 11 (114814101513 |16]13)11|16f 1.2 |11]14(13]10]|11|{14]16]| 17

3 24 124177(127]122]129(27]30]26(23|33] 25 |29|29]29]23|25]|33]|33]|35

6 3.5 ]135]10.0({39|33]41(39]|43]|38(33[49] 3.7 |46|42]42]|34|3.7]|52]|48]|5.0

9 36 |36]103[40|34]42[40|44]38(34|50] 3.7 |47|43]43]|35|38]|53]|49]5.1

12 28 128]|86(32]26]33[31]35]30(27]39] 29 |35|34]33]27|29]40]|39]|4.1

15 18 [18]6.2|21(17]22)21|23]20)18|25| 19 |21]|22|22]17]|19|24]25]27

N|lo|jun|s|w|Nn|r]|Z2

18 08 |08f37)11|]08|12|10)12}|10|08)11| 09 [08]10]|10[07]08]|10(1.2]13
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SEZIONE PENNELLO 4m

Castelmassa Calto Felonica | Ficarolo |Gaiba| Ravalle Stienta

VERTICALE NUMERO CPTU

Y(m)| 1A | 2A| 3B [ 3C|[3D|4A | 4B | 6A| 7A| 8A [ 9A | 10A |11A|12A|12B|13A|14A| 15A| 15B| 15C

0 11 j11]141(13]10|14(13)14}|12f10)15| 11 {11]13}|13]10|11f{14]16]|17

2 20 | 20| 58(22]|18(23]22|24[21])19|27] 21 |24|24]24]|19|21]27]|27]|28

4 27 | 27|71]129]|25(3.0]30|32[29]26|3.7] 29 |36(33]33]27[29]39]3.7(3.8

7 28 |28|73|30]|26(31]31|34[3.0]27|39] 30 |3.7(34]34]|28|3.0]4.1]3.8](4.0

10 19 |19]|57(21]17|22(21]24]21|18]|26| 20 [23]23]23]|19]|20([26]26]28

aln|sr|lw|Nn|r([Z2

13 08 |08}|35|10|08f11]10}|11f{10)08|12] 09 |08|1.0]1.0]08|08]11]12](13

7 POTENZIALE DI LIQUEFAZIONE

Questo ¢ uno degli aspetti da considerare, giacché la probabilita che si verifichino
eventi del genere ¢ elevata per le sabbie dell’area, come gia evidenziato nel citato studio
relativo alla sicurezza idraulica del Po.

Tale evenienza puo produrre deformazioni e fenomeni del tipo lateral spread, che
tuttavia non ¢ dato prevedere e nemmeno prevenire ricorrendo a fondazioni speciali,
improponibili per opere di quel tipo.

Va comunque esclusa la pericolosita d’eventuali dissesti.

Le tavole allegate relative all’argomento sintetizzano la procedura di Robertson &
Wride, 1997, ed il metodo di sintesi di Iwasaky et Al., 1982, la cui descrizione ¢ rimandata
alla bibliografia specialistica’.

I primi 8 diagrammi di ciascuna tavola riguardano I’elaborazione dei CPTU in
chiave di liquefazione e sono prodromici al nono che sintetizza il rischio potenziale del
fenomeno

La Magnitudo ¢ assunta pari a 5.8, il picco registrato nella fascia di studio.

Conseguentemente, ad esso ¢ associata 1’accelerazione in campo libero attribuita
dalla Norma allo Stato Limite di Collasso.

Le tabelle seguenti riportano i dati d’ingresso ed i risultati.

2 Consigliabile il lavoro “ CPT-based liquefaction hazard maps for an Italian coastal area” di T. Crespellanti,
C. Madiai e G. Vannucchi riportato sulla Rivista italiana di geotecnica, anno XXXVII, n.
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Time Latitude | Longitude | Depth/Km | MagType | Magnitude Event Location Name
20/05/2012 | 44.8955 | 11.2635 9.5 Mw 5.8 7 km NW Finale Emilia (MO)
20/05/2012 | 44.8737 | 11.2703 6.1 ML 5 5 km NW Finale Emilia (MO)
20/05/2012 | 44.8597 11.152 9.1 ML 5 2 km NE San Felice sul Panaro (MO)
29/05/2012 | 44.8417 | 11.0657 8.1 Mw 5.6 1 km SW Medolla (MO)

29/05/2012 | 44.8647 | 10.9475 7.9 ML 5 5 km SE Novi di Modena (MO)
29/05/2012 | 44.8652 | 10.9795 4.4 Mw 5.3 3 km SW San Possidonio (MO)
29/05/2012 | 44.866 10.9763 7.2 ML 5.1 3 km SW San Possidonio (MO)
29/05/2012 | 44.8558 10.941 8.7 ML 5 5 km SE Novi di Modena (MO)
Accelerazioni espresse in (g) per T,
Orrizontale Verticale

Sottozona | PROVAN.| LAT. | Long. | MediaVs|Categorial o o | oip | siv | sic | sto | stp | swv | sic

(m/s) suolo

CPTU 1-A | 45.01557]11.00287 173 D 0.060| 0.063]0.148] 0.191| 0.008 | 0.009 | 0.032 | 0.046

CPTU 2-A | 45.00590| 11.31928| 165 D 0.059] 0.062 | 0.150 | 0.193 | 0.008 | 0.009 | 0.032 | 0.048

Castelmassa |CPTU 3-B | 44.99402| 11.33531 166 D 0.059] 0.062] 0.152] 0.197| 0.008 | 0.009 | 0.033 | 0.049

CPTU 3-C 44993511 11.32670 162 D 0.059] 0.062]0.152] 0.197| 0.008 | 0.009 | 0.033 | 0.049

CPTU3-D |44.98973|11.33445| 165 D 0.059] 0.063 | 0.153 | 0.198 | 0.008 | 0.009 | 0.033 | 0.049

Calto CPTU 4-A | 44.98346] 11.35835 171 D 0.059] 0.063] 0.154] 0.200| 0.008 | 0.009 | 0.034 | 0.050

CPTU4-B |44.98116]11.36558| 166 D 0.060] 0.063 | 0.155 | 0.201 | 0.008 | 0.009 | 0.034 | 0.051

Felonica CPTU 6-A | 44.96962] 11.39227 158 D 0.059] 0.063] 0.154] 0.200| 0.008 | 0.009 | 0.034 | 0.050

CPTU 7-A | 44.96788| 11.41075| 165 D 0.059] 0.062 | 0.152 | 0.198 | 0.008 | 0.009 | 0.033 | 0.049

Ficarolo CPTU 8-A | 44.93782]11.42575 171 D 0.062] 0.065]0.173] 0.230| 0.009 | 0.009 | 0.040 | 0.062

CPTU9-A |44.93349|11.45594| 154 D 0.061] 0.065 | 0.170 | 0.226 | 0.008 | 0.009 | 0.039 | 0.060

Gaiba CPTU 10-A | 44.94056| 11.48464| 173 D 0.061] 0.064 | 0.166 | 0.220| 0.008 | 0.009 | 0.038 | 0.058

CPTU 11-A | 44.93534] 11.49579 167 D 0.061] 0.064]0.167] 0.222 ] 0.008 | 0.009 | 0.038 | 0.058

Ravalle CPTU 12-A | 44.93572| 11.51150| 164 D 0.061] 0.064 | 0.167 | 0.222| 0.008 | 0.009 | 0.038 | 0.058

CPTU 12-B | 44.93593] 11.51499 155 D 0.060| 0.064]0.162] 0.214 | 0.008 | 0.009 | 0.037 | 0.056

CPTU 13-A | 44.93638| 11.53975| 181 C 0.050] 0.053| 0.133 | 0.176 | 0.008 | 0.009 | 0.036 | 0.054

CPTU 14-A | 44.93020] 11.55351 169 D 0.060| 0.063]0.160] 0.211 0.008 | 0.009| 0.036 | 0.054

Stienta CPTU 15-A | 44.92265| 11.56411| 143 D 0.060 | 0.064 | 0.161 | 0.212| 0.008 | 0.009 | 0.036 | 0.055

CPTU 15-B | 44.92053] 11.55970 153 D 0.060] 0.064]0.161] 0.213 0.008 | 0.009 | 0.036 | 0.055

CPTU 15-C | 44.91879] 11.56585 154 D 0.062 ] 0.066]0.175] 0.234 0.009 | 0.009 | 0.041 | 0.063
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Sottozona | PROVA N. RISCHIO DI
LIQUEFAZIONE
CPTU 1-A ALTO
CPTU 2-A ALTO
Castelmassa | CPTU 3-B ALTO
CPTU 3-C ALTO
CPTU 3-D ALTO
CPTU4-A ALTO
Calto
CPTU 4-B ALTO
. CPTU 6-A ALTO
Felonica
CPTU 7-A ALTO
. CPTU 8-A MOLTO ALTO
Ficarolo
CPTU9-A MOLTO ALTO
Gaiba CPTU 10-A ALTO
CPTU 11-A BASSO
Ravalle CPTU 12-A| MOLTO ALTO
CPTU12-B| MOLTO ALTO
CPTU 13-A MODERATO
CPTU 14-A ALTO
Stienta CPTU 15-A MODERATO
CPTU 15-B ALTO
CPTU 15-C| MOLTO ALTO

8 STABILITA’

Si ricorre al programma Winstabl, una versione del classico STABL? della Purdue
University — Indiana.

Per semplicita si & scelto il metodo noto come “Bishop modificato”*per superfici
circolari, imponendo la ricerca di quelle piu critiche nell’ambito di 4500 diversi tentativi
richiesti per il paramento a maggiore inclinazione.

Lasciando la trattazione teorica alla Bibliografia specialistica, qui si procede in
back analisis, giacché ¢ d’interesse ottenere un fattore di stabilita accettabile, che, come si
¢ detto, non puo che derivare dall’associazione di una congrua coesione all’angolo di
resistenza a taglio dell’opera nel suo complesso.

Con riferimento alle condizioni geometriche piu critiche, riferibili al manufatto di
maggiore altezza parzialmente emerso, quel fattore obiettivo ¢ posto intorno a 1.1 in
regime sia statico sia sismico.

Per quest’ultimo, si mettono in conto le accelerazioni previste dalla Norma per lo
Stato Limite di Danno.

Tale assunzione sembra opportuna, giacché, volendo salvaguardare 1’integrita per
gli Stati limite superiori, le armature da introdurre nei manufatti diverrebbero
particolarmente impegnative, col rischio di vanificare I’investimento qualora la crisi si
trasferisse ai terreni d’appoggio per ’insorgere della liquefazione.

3 Ronald A. Siegel, “Computer analisys of general slope stability problems”, 1975.

4 Bishop A.W. ,1955, “The use of slip circle in the stability analysis of slopes” Geotechnique vol.5(1), 1955.
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La vasta casistica assunta necessita di sfrondare quanto possibile gli outputs, cosi
da evitare le ridondanze cartacee.
In quest’ottica, gli allegati specifici si limitano ai risultati grafici dei tentativi
fruttuosi per ogni verticale di sondaggio; i disegni mostrano le 10 superfici piu critiche
(quando non si sovrappongono), i rispettivi fattori di stabilita ed i valori attribuiti alla

coesione fittizia.

La tabella seguente riunisce questi ultimi.

Coesione impostac'in kPa

Sottozona | PROVA N. Senzasisma Con sisma
CPTU 1-A 0.6 2.0
CPTU 2-A 0.6 3.0
Castelmassa| CPTU 3-B 0.6 3.0
CPTU 3-C 0.6 3.0
CPFTU 3-D 0.6 3.0
CPTU 4-A 0.6 2.0
Calto
CPTU4-B 0.6 2.0
. CPTU 6-A 0.6 2.5
Felonica
CPTU 7-A 0.6 2.5
< CPTU 8-A 0.6 2.0
Ficarolo
CPTU -4 0.6 2.5
Gaiba CPTU 10-A 0.6 2.5
CPTU 11-A 0.6 3.0
Ravalle CPTU 12-A 0.6 2.5
CPTU 12-B 0.6 3.5
CPTU 13-A 0.6 2.5
CPTU 14-A 0.6 2.5
stienta CPTU 15-A 0.6 3.0
CPTU 15-B 0.6 2.5
CPTU 15-C 0.6 2.5
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Project:
Location: TRATTO CASTELMASSA - STIENTA

FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE

CPT: CPTU_1A

Total depth: 17.80 m, Date: 01/02/2019
Coords: lat 45.015023° lon 11.281471°
Cone Type: TECNOPENTA G1-CPL2IN
Cone Operator: L. ZANIRATO

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

T T T T T T T T T T T
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CPeT-IT v.1.7.6.,42 - CPTU data presentation & interpretation software - Report created on: 26/02/2019, 13:38:00

Project file: C:\SOFTWARE\cptu_Po.cpt



10> 0d MANTIVMLIOS\:D 3|1 Pafoid
TO:BE:ET '6102/20/9¢ :u0 pajean Hodey - 3/emMYos uoejeldiajul g uonejuasald yep NLdd - Z#'9'2 T°A 11-19dD

Aep Ais 03 Aep g .

paulelb auy yins AeA 6 [[] Ppues A 03 pues uezpy 9 [
leuarew owebup 'z [

pues AaAe|3 0} pues uns A3 “g [ s Apues o3 pues Ais 's [T

pues 0} pues AjpAess L E Aep Ayjis 03 yis Asdep ‘b . pautelf suy aARISuSS °1 .
puabaj ulgs

(06671 uosuaqoy) uLgs
8T 9T %1 ZF 0T 8 9 % T O

plE ] i .
jis Apues B pues Ays SLT
pues Ajis g pues
pues fyis 3 pueg
Wis Apues g pues Ay
Aejo Ayisg Aeln
fep Ais g Aejn
pues Ayis g pueg
fejo Ayis g Aen

Jis Apues g pues AyiS

(w) yadeq

pues Ajjis ® pues

adAL Inolaeyeq [10S ‘WioN Xopul ulgs

(w) ydaq

bg (%) 24 uwd
o 10 0 ¥ € z 1 00E 00T 00T
1 ol 1 I | S DI | L ] L | - L 1 I 1 1 N
SLT -5LT §LT
LT FLT L1
§9T kL s97
91 -97T 971
L -SST §°sT
-ST -S1 st
s FS b T -5 b T Fopr
nal nal +I
FSET CSET §'eT
FET FET €1
A R §'z1
-zt A A ¢
-5 TT FSTT STT
CTT o rrl o T g
-S0T.0 F50T.0 sor g
(for 5 0L = or 5
{Fse T rs6 g 3
tre ~ e 6
-5'8 Fs'8 58
8 8 8
-S'L R )
L L L
rs9 59 S'9
-9 9 9
rss -5'S s’
=l S S
rsd -5 S¥
i v 14
FS'E e S'E
e € €
v FS'e -5 sz

s3ed asnssatd asod ‘uioN

onel uoIdIA “WIoN BOURISISDI DUOD "WION

OLYHINYZ 7 :lojesadp suo)

NIZ1d2-19 VINIdONDAL :2dAL aue)
oTZHT8T'TT UO| o£20ST0'SE 18] 1SP100)
6102/20/T0 2)eq ‘W 08'/T ‘yidap 2101
Y1 NidD :1dD

VINZ3LLS - YSSYWT31SVYD OLLVYL :uoiedo]
ANOIZVOIAVN V1 ¥3d VH3IFIT LNIYUO0D ¥V INOIZVIWALSIS - Od IWNI4  398loid

141093

e|iw3 olbbay Hz1eH
1 ojabuyjje eljiw3 eip
nepossy 160]03D ojpns



1d2'0d MdAFIYMLIOS\:D 3jy Palold

£ T0:B8E:ET ‘6102/20/9¢ :U0 pajea.d Hoday - 21em1jos Loneja.dsaul g uonejuasaid eep N1dd - 2592 T°A 11-18dD
E}Ep UOQBWASS pauyap lesn —@— (6002 ‘uosuaqoy) °1 Buisn eydie sjgeLieA uo paseg :snjnpow s,Bunoj
(066T) BuAely 8 Ameyiny Lo paseq :yd b pue °] uo paseg 99N 1dS
0°0S€ 490 ‘Juejsuco Aysiussp aanej=y “16S uo paseg :Aj|idesuLiag
si9jawesed uonenoje)
(sea468p) b (%) 4d (ediW) s3 (w>pg/smola) 0oN (s/w) 3gsy
oy 0f£ 0Z 0F 0 08 09 0¥ 0T O 08 09 O0F 0T O 0g 0z  oT 0 ¢-OTXT o OTXT . OIXT
i 1 1 1 $ 1 I I L 1 1 | i 1 i ] L 1 1 1 1 1 1 1 1 ] L 1 1 1 1 1 1 1 1 L | 1 1 1
LT =L oA LT LT
~9T ot -9T 9T -9T
L L L - - 2 L

~ST ST -5 T E -ST = ST

- T ¥ -1 L -+ T Aﬂ o

-1 €T €T ~€T £

-1 ~ZT -Z1 -zt A
-1l g Il g 1T g -1T g F1T g
B 1] - ] L 1] E m 3 m
= 2 = B2 2
01 & =0T 5 0T 5 0T 5 ~0T 5
e r 3 e -3 e

-8 -8 = -8 -8

- L -z - -4 L

-9 -9 -9 -9 -9

-5 -5 = -5 -5

-4 - b -t -t -t

- ~€ = ~£ £

o|bue uonoliyg Ajsuap aane|ay snjnpows s,6unoj 09N 1ds Ajigeawiad

OLVHINYZ 1 :dojesadg auo) VIN3ILS - VSSVIWTILSYD OLLVYHL :uoljedo’
NIZTd2-T9 VINIJONDIL :3dAL auo) ANOIZVOIAVN V1 d3ad VY3911 ILNIHHOD V AINOIZVWALSIS - Od IWNI4  :10eloid

oTZHT8Z'TT UO| o£20STO'SH 18] 15pI00D
6102/20/10 23 ‘W 08°/T 'yidap |ej0L

eliw3 o1bbay $zTTy
= s $T opRbuy e _ipws eIA o 0

ljetossy 16ojoeD oipnis



1d> o4 Md\IHYMI40S\:D 18l pafoig

TO:8EET ‘6T02/20/9 U0 pajeasd Yoday - aiemyos uonelaidiaul g uonejuasald BIEp NUdD - 7494 T'A 11-13dD

-ST

ma

o0

(w) wdeg

9'sT
CSS'ST

ones yibussys pauleipun

E1Ep UOREWNSa pauyap Jes —g—
££°0 VN ‘sAep Joj lo3oe) ¥YDOo

(ed>) ns

ccH

+1 ¥IN “sAe|p Joy Jopoe) sU0d buass Jeays paulelpun

(6002 ‘uospiaqoy) °1 Buisn eydje sjqeuea uo paseg 09

(6002 ‘uospaqoy) “H pue °] Buisn eyag/e SjqeLIeA UO paseg SNINPOW paujesisuo)
siajaweled uopenajed

(edi) 0o (edw) (LdD)W
om.ﬂ 08 09 0¥ 0¢ O oﬁ om ow cw cm 1]

| T WY TN NN AN T U O | 1

S

5S¢

| papjowai ng ——
PG [ op—

T
-
-

T
(w) wdeg

(w) wpdeg
(w) wdag

T
o

wMﬂ wmﬁ
St wmﬂ wmﬁ
_ I I
woﬁ [
»
L e
L, L
n -
i »

- -
—pT £ -t

yabuaiys i1eays

sninpow ieays sSnjnpop pauleisuo)

OLVHINVZ *] :l0jetadp auo)

NIZ1dD-T9 VINIJONDIIL :8dAL auo)
oTLHT8T'TT U0 o£20ST0 S 18] 15pJoo)
6102/20/T0 :33eq ‘W 08'/T uidap |ejoL

VI NLdD :1dD

VAINIILS - VSSYWTILSYD O11Vil :uoijedo
ANOIZVOIAVN V1 ¥3d VHIEIT ILINTHYO0D ¥V INOIZVIWIALSIS - Od AWNIA  :123foid

el 0663y vzT1zH
pT OppBuYe eljiug eip ° @
nenossy 160|099 oipnis



d>*od mdN\IUYMIL40S\:D 3]y 13fold
T0:8€:ET '610Z/20/92 U0 pajeamn Jodsy - s1emyos uonejaidiaiul g uonejuasaid BIep NLdD - 269" L T°A L1-18dD

(sea4bap) & yead S

0g S 0¢ ST 0T S O m 4 € [4 T 0
L

TR [P (Y S NG S i I [ S S |

T T
wn
-

ST

&
(w) wdag

ajbue uond1dy A3 Ajanisuas jios

(w) wdeq

eJep UOHBWHS? pauyap 1asN —@—
00°£ 15N ‘10}9B) AJAISUSS 105
siajoweled uonenoe)

oM th (s/w) sp
1 S0 0 0 10- zo- 00Z 0ST 00T 0§ O
I 1 [ 1 I ] 1 I 1 1 i 1 ] n [ 1 ] i ] PR |
I LT A
~9T 971
b \ =
ST -~ -5 T
ma \Lv mal
€T -1
9% Lz1 21
lw] 1T G lﬁﬂ G
1] - D L 1]
o .m =]
5 ~01 & Lol &
~~ " _~ L ~—
3 3 3
— -6 S =6 ~
g -8
- -
-9 -9
-5 -5
¥ -
P € €

oljes ss243s MIS-Ug iopweled ayels AojaA anep 1eays

OLYYINVZ "7 :lojesedQ auo)
NIZ1dD-T9 VINIdONDIL :adAL auo)
oTZFT8Z'TT UO| o£20STO'SH I8 i5P00D
6102/20/10 :31ed ‘W 08'/T :Uidap [e0L
VI NLdD :LdD

VLNFLLS - VSSYWT31SVD OLLVYL :uoljedo]
INOIZVIIAVN V1 d3d VY3411 ILNIHHO0D V¥ INOIZYIWILSIS - Od IWNId  :3d8foad

141093

eljiwg o662y $217H
1 ojpbuyjje ez ein
nepossy 160[0aD olpnis



Studio Geologi Associati

ge o Via Emilia all'Angelo 14 CPT: CPTU_2A
42124 Reggio Emilia Total depth: 18.20 m, Date: 01/02/2019
Coords: lat 45.002161° lon 11.322407°
Project: FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE Cone Type: TECNOPENTA G1-CPL2IN
Location: TRATTO CASTELMASSA - STIENTA Cone Operator: L. ZANIRATO
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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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geo

Studio Geologi Associati
Via Emilia all'Angelo 14
42124 Reggio Emilia

Project: FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE

Location; TRATTO CASTELMASSA - STIENTA

CPT: CPTU_3B

Total depth: 17.50 m, Date: 01/02/2019
Coords: lat 44.993238° lon 11.334667°
Cone Type: TECNOPENTA G1-CPL2IN
Cone Operator: L. ZANIRATO

Cone resistance
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The plot below presents the cross correlation coeficient between the raw gc 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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CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 26/02/2019, 13:38:03 11

Project file: C:\SOFTWARE\cptu_Po.cpt
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Studio Geologi Associati
Via Emilia allAngelo 14
42124 Reggio Emilia

260

Project:
Location: TRATTO CASTELMASSA - STIENTA

FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE

CPT: CPTU_3C

Total depth: 18.64 m, Date: 01/02/2019
Coords: lat 44.99186° lon 11.325453°
Cone Type: TECNOPENTA G1-CPL2IN
Cone Operator: L. ZANIRATO
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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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CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 26/02/2019, 13:38:04 16

Project file: C:\SOFTWARE\cptu_Po.cpt



1dr'0d MdAIIVMIH0S\:D =)l Palold

/1 $0:8E:ET ‘6102/20/97 U0 pajeaid Hoday - a1emyos uonetaidiziul g uoneuasald e3ep NLdD - 759" T'A 11-13dD

paulelf suy yis ARA 6 [[] pues Ais o3 pues uead 9 ]
pues AaAep 01 pues yns ALA "8 ] 3is Apues 03 pues Ayis 5[]
PUEBS 0} pues Ajpaels *f£

Aep Ais o1 dep e [l
earew oebio 'z [

Aep Ajis 01 J11s AsheD ' . pauielb auly FARISUIS T .
puabsj uigs

(066T uosHaqoY) ULES bg
8T 9T +T 21 0T 8 9 ¥ ¢ O Nno ““o m ﬁ.-c-
pues Ayis 3 pueg S'8T
Is Apues 3 pues A)is 8T
s Apues g pues A)IS .
fejo Ayis g AeiD et
L1
S'91
Jis Apues 3 pues Ajis
9T
S'ST
pues Ajjis B pueg
s Apues g pues AS ST
SvT
Aejo Ajis g AejD
Aejo Qs g Aein vt
. .nm_o SET
e Ais g Aejo
Aejo A)is 2 AelD €1
Ae|n Sz
jis Apues g pues Ayjis ZT
Ae|o 2
fepo Aiis g AeiD sir %
3
Jis Apues g pues AjS ) =
pues Ajis ¥ pues SO0T ~
0T @
Jis Apues g pues Ayis .
S'6
6
S'g
8
SL
ues Ajis 3 pue £
p Jiis B pueg S'9
9
§'S
S
JF St
Is Apues g pues Ayig L v
IS Apues g pues AyiS _ S'E
pauielb aul) 8 AIjISUSS €

adAL InojAeyagq |los "Ww.ioN Xopul ulgs

el ainssaad adod "wiopn

§'81
8T
ST
LT
59T
9T
§'ST
ST
S'vI
vT
S'ET
£T
S'ZT

S8

SL

S'9

58

Sy

S'E

onel UoIdLLY "WION

S8BT
“.w.n
CSLT
~=LT
Fs'9T
.lmﬂ
CS'ST

2oURISISDI BUOD "LWWION

OLVAINYZ "7 :lojesadQ auo)
NIZ1d2-19 V.INIJONDIAL :3dAL suo)
oESHSZETT UO| 98166 18] 1SpI00D
6T02/20/10 *®)1ed "W $9°8T :yidap |eloL
D€ NLdD :LdD

INOIZVDIAVN V1 ¥3d V3911 ALNIYUO0D ¥V INOIZVWIALSIS - Od IWNI4

VALN3ILLS - YSSYIWT3LSVD OLLViL :uonedoq

eljiwg o662y $ZTey
1 ojpbuy jje el eip
nepossy 16ojoan oipnis

:3paload

141093



8T

1dorod NidAIUYMLAOS\:D (314 103f0.d
S0:8ETET '6T02/20/92 U0 pajea.d poday - alemyos uoljeis.disiul g uonejuasald e1ep NLdD - Z#°9° L T°A 11-18dD

(saa1bap) d

0¥ 0€ 0¢ 0T
1 I

L 1 L 1 1

3

81

LT

9T

ST

A

T
™
-

I
~
—

(w) wdaq

I
-
-

0T

ajbue uonolIg

Asuap aane|ay

BJEp Uonewnsa pauyep Jasn —O—
(066T) suhel ¥ AMeYINY UO paseqd :lud
0°0SE 9D ‘Juejsucd Aysiusap aaney

(600¢ 'Uosiiaqoy) 1 buisn eyd|e sjqeliea uo paseg :shinpow s,Bunoi
b pue °] uo paseg 9N 1dS

“16€s uo paseg Ajljiqeauiiad
siajaweted uoniende)

(edw) s3 (wopg/smolq) 09N (s/w) 3qsy
o8 09 OF 02 0 0g 0z 0T 0 - OTXT m-cﬁxﬁ 5- 0IXT
1 1 1 3 1 1 L 1 PR | I I i I i ] 1 1 ] 1 ]
M g1 r.J\ 81 ..J -8 T
i o 1 s -
—LT ~LT =T
ot ~FOT ~9T
st ~ST ~ST
LpT nas s
LeT ~ET —ET
7T A
<t o O | ©
- £ i g
-1t F B A
- Fo1 3 Fot 3
- l.m I.m
-6 L L
" -8 -8
I-m " -
i ~L A
-4 . L
r -9 =)
-9 L L
L -G =S
) q L
- ~% -
-1 B L
v r ._._lm $lm
snjnpou s,6unoi 09N LdS Ajiqeswiag

OLVHINVZ 7 :0jesadQ auo)
NIZTdD-TD VINIdONDIIL :2dAL sua)

oESPSZE'TT UO| 0981661 18] SP00D
6702/20/T0 330 ‘W $9°8T ‘\pdap 301

2€ NLdD :1dD

VLNZGLLS - VSSVIWIILSYO OLLVYL :uonedo]
ANOIZVDIAVN V1 H3d VHIEIT INIHHOD V INOIZYIWILSIS - Od FWNIA  :392(04d

14109

ez olb6ay veTzy
+1 o[2buy,[e ejjiwg elA
ePossy 160j03p olpnis




61

Jdred MdAFIYMIH0S\:D 2|y Palosd
S0:8€:ET ‘6T0Z/20/97 :U0 pR)eald poday - aiemiyos uonejaidiaiul g uonejussald ejep N1dD - 2b°9°L T'A 11-13dD

IIIJ

d¥d0o

(w) wprdeg

I.j

-LT
wm.mm

Fost

-S'E
£

opes yibuaiys paulespun

$T PN ‘sAej> Joy Jogoey auod Yibua.als Jeays paulelpun

(6002 ‘uospiaqoy) °1 Buisn eydje s|qeleA Uo paseg 09

(6007 ‘uosyiaqoy) “D pue > Buisn eydje a|qelieA Uo paseg :SNINPOW paulensuo?)
siejowesed uonenoje)

JEp UOReWNSa paulyap Jas —g—
€€°0 N ‘sAep Joj J03oB) WO

(ed¥) ns (ediW) 0® (edW) (1d2)W

0ST 00T 0s 0 0ZT 00T 08 09 Ot 02 O 0ZT 00T 08 09 0t 02 O

1 1 (] 1 ] I i 1 3 1 ¢ 1 9 0 4 1 o3 I 3 1 | A N /T AT o I |

— i (1 = B
L 8T -8T

R < i — )
2F o1 i
rat -91 -9t

S
=5 - o

-IT O | w] i o
8 £ S
oy F B B
0t L R
- —— ~~
p 3 01 3 -01 3
I.m | L
L -6 -6
|m b= -
- -8 g
luh - -
- L A
|m I~ -
| -9 -9
-5 g g
P — - -4 -
| pepjowal ng w - L L
AEANS = .I.F.an e ke

yibuaiys 1eays snjnpow 1eays Sninpoj paulelisuo)

OLYHINVZ "7 :JojeiadQ aug)

NIZ1dD-TD VINIdONDAL :2dAL auo)
oESPSZE TT UO| o98T66 b 18] :SPioeD)
6102/20/T0 23eg ‘W $9'8T :ydsp |e301

2€ NLdD i1dD

VANZ3ILS - VSSYWT31SVD OLLVYL :uoniedoq
ANOIZVOIAVN V1 ¥id VHIEIT ALNTUUOD ¥V ANOIZYWILSIS - Od JWNI4  :wafold

14109

eljuz 01662y peTzy
T opbuy e eijw3 eip
yepossy 16ojoan olpms



1d2'0d " MAdNIIYMLI0S\:D 8|y 1alosyd
0e G0:8E:ET ‘6T02/Z0/92 U0 pajea.d Hoday - alemyos uoneiaidisiul g uonejuasald e1ep NLdD - Z#°9'2 T'A 11-13dD

E1Ep UOHBWIISS PRUYap 495N —g@—
00°£ SN “dojoey Ajaisuss jlos
sioyoweded uonenajed

(s=a.b6ap) b ead S oM th (s/w) sa
0c Sz 0Z ST 0T S O 09 ot 0z 0 T S0 0 0 T0- zo- 00Z 0ST 00T 0S O
| TR AN SN NN U NN TN N T (N W S S | { (S | I 1 ! I 1 L 1 L 1 1 ' 1 i ] 1 U S G SN TRt [N (S NN SN |
i Vi o A I M I
-8 i | -8 8T
s I i A . L
_ A at o -1 LT
Lot ST ST 97 Lot
ST T Ay .12 ~ST
F¥T ~ET FET Ly T
ET T - L -£1
Lzt N I !w i I Lzt
o =TT O rIT o et O L o
I -5 -8 -5 ]
FTT & (= FIT ~
L= -0T = 01 m F1T m L. =
RYE) B ¢ 3 r 3 L1 3
i -6 -6 ot L
-6 - o B =6
= -8 g ~6 L
-8 L - r -8
i ~L -/ r8 L
=L N B - -z
I =9 g i L
-9 i i 3 -9
- 'W -
[ s - S L =S
" g B
- =t ~¥ A -t
I ——| T I T .
_ 3 —— ¢ ¢ > £
a1bue uopILIy PARDDYT Ajianisuas |los oneJl ssa43s nys-ug 1ojwesed ajels A31D0jaA anep) deDYS
OLVYINYZ 7 :d0jesedQ auo) VINIILS - VSSYIWNTILSYD OLLYHL :uonedo
NIZTdD-TD VINIdONDAL :adAL auo) INOIZVOIAVN V1 ¥3d VHIEIT ILNTHHOD V ANOIZVIWALSIS - Od FWNId  :393foid
oE£GPSZE'TT UO| 098166 't 18] :SpI00D
mzm\g:o :21eq ‘W $9°8T ‘yadap [el0L elIWT 0IB63Y $7T7h
D€ NLdO :1dD $T ojRbUY e BIILT BIA ° Q
nepossy 160|089 oipms




Via Emilia all'Angelo 14
42124 Reggio Emilia

T

Project:
Location: TRATTO CASTELMASSA - STIENTA

Studio Geologi Associati

FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE

CPT: CPTU_3D

Total depth: 17.50 m, Date: 01/02/2019
Coords: lat 44.98857° lon 11.333124°
Cone Type: TECNOPENTA G1-CPL2IN
Cone Operator: L. ZANIRATO

Cone resistance

Sleeve friction
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Friction (kPa)
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Pore pressure
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164
16.54]
17
17.5 LIRS LI | L L
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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

PR
ETra
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_.;

0.8+

T T T T
-8 -16 -14 g -10 -8 -6 -4

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 26/02/2019, 13:38:06

Project file: C:\SOFTWARE\cptu_Po.cpt
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CARATTERISTICHE DEGLI

I ' o'vl OCR
m kN/m* kPa

& 9.0
6 15.0
& 21.0
6 27.2
& 3.6
7 40.2
7 47.0
7 54.1
7 61.4
8 68.9
0 e S
0 B7T.7
3 95.8
7 102.3

COO00CO0O0000O0O000OC0O

4
1

L B i T Y
OO W R H e e

TOTALI (cm)

CARATTERISTICHE DEGLI

h v a'vQ CR
m kN/m* kPa

2.0
i5.0
21.0
27.2
33.6
40.2
47.0
54.1
£1.4
68.9
i
87T
95.8

102.3

I e e i T = T = N Sy SRSy

D000 O0O00O0OO0O00O0OO0
o

N OO O®II] R0 R

HEOWHRRR R BB B3

TOTALI (cm)

STRATI

CR

0.010
0.010
0.010
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.200
0.200
0.008
0.008

STRATI

CR

.010
.010
.010
.009
.008
.007
.006
.005
.004
.003
.200
.200
.009
.oosg

OO0 0000000 COCCCO

RR

OO0 000o oo
o
o
fee]

RR

0.010
0.010
0.010
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.020
0.020
0.00¢8
0.008

CPTU 1A PENNELLO 6 m

C

N.

W) U N

OORDINATE

2

m

[y
[ 8]

CO0000DO0OO0OO0ODDO0OO0O0O0OO0OO00
CO0D0DO00DO0OO0OO00DO0O0O0O000QO0OO

0 e |
[
50.0,15.0
fite] Ah

kPa cm
12.0 0.37
12.6 0.27
13.4 0.21
14.2 0.16
T4, F 0l L3
15,3 0.10
15.6 0.07
1.5::7 0.06
15.7 0.04
15.5 0.03
1553 0.16
15.0 0.14
14.6 0.086
14.2 0.05

ToBi3

O MNWE U 0w

x1 yl

COoOCOO0O0O0COoO0OO

(%,y,2)

17.0
16.0

o
(R
oo oo

e
o
oo

X2
m

100.
100.
100.
100.
100
100.
100.
100.

e e e e
o0 O0COoCOO
cCOoOO0OO0OQ0COoOO0O0
COO0CO0O000O0O0CODODO0CO0O0O00OOoOO0

100.

E PRESSIONI

y2
m

1750
16.0
15.0
14.0
13.0

e
ISEER N
o oo

S HNWE U 0w
(=2 s o B B T B - o S o B

COORDINATE (X,

{e'v) RELATIVE AI RETTANGOLI DI CARICC

H3 ¥3 x4

m m m
100.0 18.0 a.
100.0 17.0 0.
100.0 16.0 0.
100.0 15.0 g,
100.0 14.0 0.
100.0 13.0 a.
100.0 12.0 0.
100.0 11.0 .
100.0 10.0 0.
100.0 9.0 ¢.
100.0 8.0 a.
100.0 7.0 0.
100.0 6.0 0.
100.0 5.0 0.
100.0 4.0 0.
100.0 3.0 0.
100.0 2.0 0.
100.0 1.9 0.

¥) DELLE VERTICALI DI CALCOLO

2 &
50.0,3.0 50.0,6.0
TENSIONI (kPa) E CEDIMENTI
Ji¥e} Ah Ag oh
kPa cm kPa cm
el 9 0.49 50.7 0.82
20.6 0.38 45.8 0.61
21.5 3L 41.7 0.48
g B 0.23 3g.1 0.34
219 L6 2 A0 0.25
21.6 0, 13 B2 0.18
21,1 0.10 29.8 0.13
20.4 007 27.6 0.09
19...8 0.05 25.7 0.06
19.0 0.03 24.0 0.04
18.3 0.18 22.5 0.22
17.6 0.16 2052 019
16.9 0.06 19,9 0.07
16.2 0.05 18.9 0.06
2.42 3.563
COORDINATE (X,Y)
7
50.0,18.0
TENSIONI (kPa) E CEDIMENTI
bo 4h
kPa cm
2.0 0.09
3.2 0.08
4.4 0.08
5.6 0.07
6.6 0.06
7.6 0.05
B.4 0.04
91 0.03
9.6 0.03
10.0 0.02
184 3 0.11
10.5 0.10
10.6 0.04
10.6 0.03
0.84

(=l eleleNalelNollelNollellolleleleila o Na)

WS o g

50.0,9.0

(em)

ho
kPa

(cm)

== oo loelolsRoNoNo ol ool 8ol

DELLE VERTICALI DI CALCOLO

=N

[Nl =-NoNoN=Nalo - RN Nl
(== l= o e = = =1 =R = I~ = I = B = B = B = N = 3 =

&h
cm

0.81
0.61
0.48
0.35
0.26
0.19
0.13
0.0¢9
0.06
0.04
0.23
0.19
0.08
0.06

o'v
kPa

+2

+6

+10
+14
+18
+22
+29
+39
+50
+55
+55
+65
+47
+31
+21
+15
+9

+3

50.0,12.0

kPa

17,5

COO0OO0ODO0OO0OO0OO OO

L8]
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CPTU 1A PENNELLO 4 m

COORDINATE (x,y,z} E PRESSIONI (o'wvw) RELATIVE AT RETTANGOLI DI CARICO

N. %1 vl %2 v2 x3 y3 x4 v4 z o'v
m m m m m m m m m kPa
1 0.0 12.0 100.0 12.0 100.0 13.0 0.0 13.0 0.0 +2
2 0.0 11.0 100.0 11.0 100.0 12.0 0.0 1240 0.0 +6a
3 0.0 10.0 100.0 10.0 100.0 11.0 0.0 1.0 0.0 +10
4 0.0 9.0 100.0 9.0 100.0 10.0 0.0 10.0 0.0 +17
5 0.0 8.0 100.0 8.0 100.0 9.0 0.0 9.0 0.0 +28
6 0.0 7.0 100.0 7.0 100.0 8.0 0.0 8.0 0.0 +38
7 0.0 6.0 100.0 6.0 100.0 7.0 0.0 T4:0 0.0 +43
8 0.0 5.0 100.0 5.0 100.0 6.0 0.0 6.0 0.0 +43
8 0.0 4.0 100.0 4.0 100.0 5.0 0.0 5.0 0.0 +43
10 0.0 3.0 100.0 3.0 100.0 4.0 0.0 4.0 0.0 +35
11 0.0 2.0 100.0 2.0 100.0 3.0 0.0 30 0.0 +20
12 0.0 1.0 100.0 1.0 100.0 2.0 0.0 2.0 0.0 +9
13 0.0 0.0 100.0 0.0 100.0 1.0 0.0 1.0 0.0 +3
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
1 2 3 4 5
50.0,0.0 50.0,2.0 50.0,4.0 5050, 70 50.0,10.0
CARATTERISTICHE DEGLI STRATI TENSICNI (kPa) E CEDIMENTI ({(cm)
N. h ' z'v0 OCR CR RR Ao &h Jites 4Lh Ao Ah Ag 4h jits} Ah
m  kN/m*®* kPa kPa cm kPa cm kPa cm kPa cm kPa cm
2 250 6 9.0 1 0.010 0.010 3.3 0.14 16.0 0.44 3556 0.70 3TT 0.72 14.8 0.42
3 1.0 6 i5.0 1 0.010 0.010 5.5 0.14 s 0.33 321 0.50 34.3 0.52 15.9 0.31
4 1.0 6 21.0 1 0.010 0¢.010 7.4 0.13 17.5 0.26 28.9 0.38 iy ) 0.39 16.4 0.25
5 1.0 6 27.2 1 0.009 0.009 8.9 0.11 LT, B 0: 1% 26.1 0.26 27.9 0.28 16.5 Q.29
{ ST 7 3356 1 0.008 0.008 9.8 0.09 16%:9 0.14 237 0k 251 0.19 1623 0.14
hr S 1 % 40.2 1 0.007 0.007 10.4 0.07 16.2 0.10 215 0:.13 22.8 0.14 15.8 0.10
g 1.0 7 47.0 1 0.006 0.006 10.7 0.05 15.5 0.07 19.3 0.09 20.7 0.10 5.2 0.07
(- 7 54.1 1 0.005 0.005% L0057 0.04 14.8 0.05 18.1 0.06 18.9 0.07 14.5 0.05
10 1.0 i 61.4 1 0,004 0.004 1GaT 0.03 14.1 0.04 16.7 0.04 17.4 0.04 it g ] 0.04
1d, “E.0 8 £8.9 1 0.003 0.003 1.5 0.02 13.4 0.02 L 0.03 16.1 0.03 TA2 0.02
Iz o 10 R 3 0.200 0.020 10.3 0.11 127 0:..13 14.5 1 s L 14.9 0.15 12.6 0.13
13 1.0 10 87.7 5 0.200 0.020 10.0 0.09 12.0 0.11 I3uk 0.12 13.¢ 06,13 12.0 0.11
14 1.0 6 95.8 1l 0.009 o0.00° 9.7 0.04 11.4 0.04 12.7 0.05 12.0 0.05 11.4 0.04
LT MR 7 102.3 1 0.008 o0.008 9.4 0.03 10.9 0.04 11.9 0.04 12.2 0.04 10.8 0.03
TOTALI (cm) 1.08 1.98 2.73 2,83 1.:91
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
6
500130
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
N. h y! o'vl OCR CR RR 40 Ah
m kN/m* kPa kPa cm
Z Al 6 9.0 1 0.01¢ 0.010 2.1 0.09
3 A0 6 1%5.0 1 0.010 0.010 3.5 0.09
4 1.0 6 21.0 1 0.010 0.010 4.9 0.09
& Ll 3 27.2 1 0.009 0.009 6.2 0.08
6 1.0 7 33.6 1 0.008 0.008 Tl 0.07
7 S 7 40.2 1 0.007 0.007 T8 0.05
g8 1.0 7 47.0 1 0.006 0.006 8.4 0.04
8 150 i7 54.1 1 0.005 0.005 8.8 0.03
10 1,0 7 61.4 1 0.004 0.004 8.9 0.02
Tid. 250 g 68.9 1 0.003 0.003 9.0 0.02
12 1.0 10 77.7 3 0.200 0.020 8.9 0.09
13 1.0 10 8T.57 5 0.200 0.020 8.8 0.08
14 1.0 6 5.8 1 0.009 0.009 8.7 0.03
T8y i 7 102.3 1 0.008 0.008 8.5 0.03

TOTALIL {cm) 0.83
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CARATTERISTICHE DEGLI

h v ag'vl OCR
m kN/m? kPa

Sl
15:.4E
21.3
27.5
F3B
40.1
46.5
5289
59.4
65.8
72.0
78.4
85.0
92.0

I e e N e
o0 COC OO0 0000O
R SIS B AR oA TS B (s A We T« T« W A s A Y 1)
B T I T R SR ST T R S )

TOTALI (cm)

CARATTERISTICHE DEGLI

h A a0 OCR
m kN/m?* kPa

OO0 O0OQCO00O0C0O0Co

L R e S T Y S W S

1
1
1
1
1
1
1
1
1
1
1
1
1
1

e B B B o R It A= s L+ L L A B LT
o
[ )

C OB Oo@b W oUW O

TOTALI (cm)

STRATI

CR

0.010
0.009
0.00%
0.00%
0.009
0.009%
0.008
0.008
0.008
0.009
0.009
0.008
0.007
0.005

STRATI

CR

0.010
0.009
0,009
0.009
0.009
0.009
0.008
0.008
0.008
0.009
0.008
0.008
0.007
0.005

RR

0.010
0.00%
0.003
0.00%
0.009
0.009
0.008
0.008
0.008
0.009
0.009
0.008
0.007
0.005

RR

0,010
0,009
0.009
0.009
0.009
0.009
0.008
0.008
0.008
0.00%
0.00s
0.008
0.007
0.005

CPTU 2A PENNELLO 6 m

X, ¥,2)

COORDINATE
N. x1 vl
m m
1 0.0 17.0
2 0.0 16.0
3 0.0 15.0
4 0.0 14.0
5 0.0 13.0
6 0.0 12.0
7 0.0 11.0
8 0.0 10.0
9 0.0 9.0
10 0.0 8.0
11 0.0 7.0
12 0.0 6.0
32 DD 5.0
14 0.0 4.0
fis=3 0.0 3.0
16 0.0 2410
blaz 0.0 1.0
18 0.0 0.0
1
50.0,0.0
fite] &h
kPa cm
3.0 Qi3
4.9 0.11
6.7 0.11
8.4 0.10
Sub: 010
10.8 0.03
11.7 0.08
12.2 0.07
12.6 0.07
12.8 0.07
12.8 0.06
12.8 0.05
12.7 0.04
12,5 0.03
1.12
6
50.0,15.0
Lo Anh
kPa cm
12.0 Y37
12.6 0.24
13.4 0.19
14.2 0.16
14.9 0.14
153 0.13
15.6 0.10
159 0.09
ol 0.08
155 0.08
15.3 0.08
1550 0.06
14.6 0.05
14.2 0.03
1.80

x2
m

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

E PRESSIONI

ye
m

17.0
16.0
15.0
14.0
13.0
12.0

[
o
oo

O WE ;o@D
oo OoCCcCOoO0O0 00

COORDINATE (X,
2
800,80
TENSIONI
fies &b
kPa cm
193 0.50
20.6 0.34
21.56 0.27
21.9 0.23
219 0.20
21.6 0.17
21.1 0.13
20.4 Bl
19.8 0.10
19.0 0.10
18.3 0.09
17.6 0.07
16.9 0.06
16.2 0.04
2.39
COORDINATE
7
50.0,18.0
TENSIONI
Ao Ah
kPa cm
2.0 0.09
3.2 0.08
4.4 0.07
56 0.07
6.6 0.07
g 0.07
8.4 0.06
Sl 0.05
2.6 0.05
100 0.06
10.3 0.05
1045, 0.04
10.6 0.04
10.6 0.02
0.82

(a'+) RELATIVE AI RETTANGOLI
%3 v3 x4 v
m m m m

100.0 18.0 0.0 18.0

100.0 1350 0.0 17.0

100.0 16.0 0.0 16.0

100.0 150 0.0 5.0

100.0 14.0 0.0 14.0

100.0 13.0 0.0 13,0

100.0 12.0 0.0 12.0

100.0 12:0: 0.0 11.0

100.0 10.0 0.0 i0.0

100.0 950 0.0 a0

100.0 8.0 0.0 g8.0

100.0 3.0 0.0 7.8

100.0 6.0 0.0 €.0

100.0 5400 0.0 5.0

100.0 4.0 0 4.0

100.0 3.0 0.0 3.0

100.0 2.0 0.0 2.0

100.0 1.0 0.0 1.0

Y¥) DELLE VERTICALI DI CALCOLO

3
50.0,6.0 50.0,9.0
(kPa) E CEDIMENTI (cm)

Ag &h Ao
kPa cm kPa
50.7 0.82 49.7
45.8 .55 46.6
41.7 0.42 43.1
38.1 0.34 39.7
35wl 0.28 36.5
32.2 0.23 337
29.8 0.17 31.1
27.6 0415 28.8
28.7 0.12 26.7
24.0 0.12 24.9
22.5 0.3%1 23.3
21.2 0.08 21.8
19.8% 0.06 20.5
18.9 0.04 15,3

3.50

(kPa) E CEDIMENTI

{cm)

(X,¥) DELLE VERTICALI DI CALCOLO

DI CARICO

z o'v

m kPa

0.0 +2

0.0 +6

0.0 +10

0.0 +14

0.0 +18

0.0 +22

0.0 +29

0.0 +39

0.0 +50

0.0 +55

0.0 +55

0.0 +65

0.0 +47

0.0 +31

0.0 +21

0.0 +15

0.0 +9

Q.0 +3

5
50.0,12.0

Ah bo Ah
cm kPa om
0.82 26.5 0.60
(BB 2743 0.40
0.43 27.5 0.32
0.35 22 0.27
028 26.5 0.23
0.24 25.6 19
0.18 24.5 0.15
018 23.4 0.13
0.3 22.4 e 0% a |
0.13 213 o
0.11 20.3 0.10
0.09 193 0.08
0.07 18.4 0.06
0.04 i 0.04
3.56 2.78
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CARATTERISTICHE DEGLI STRATI

h
m

e T I e e e S S e
OO0 COoOODO0OO0OO0OO0OCO

CARATTERISTICHE DEGLI

h
m

e I I S e

OO0 OO0 000D 000

v
kN/m® kPa

R S AT AR B Ao e B o A B e W0 AT s A W o 1}

_

R e B B B I oo o T T o0 s R A T3

a'v0

9.0
15.1
2l
27.5
33.8
40.1
46.5
52.9
55.4
65.8
72.0
78.4
85.0
92:.0

TOTALI

c"v0 OCR
kN/m* kPa

2.0
162
21.3
27.5
33.8
40.1
46.5
52.9
59.4
65.8
72.0
78.4
85.0
92.0

TOTALI

OCR CR

L S e i g g

{cm)

1
1
3
1
1
1
1
1
1
1
1
1
1
1

{cm)

0.010
0.009
0.009
0.009
0.003
0.009
0.008
0.008
0.008
0.009
0.009
0.008
0.007
0.005

STRATI

CR

0.010
0.00¢8
0.00¢
0.009
0.00¢
0.009
0.008
0.008
0.008
0.009
0.009
0.008
0.007
0,005

RR

0.010
0.008
0.009
0.008
0.009
0.003
0.008
0.008
0.008
0.00%
0.00%
0.008
0.007
0.005

RR

0.010
0.009
0.009
.009
.009
.009
.oo8
.0o08
.0o08
.009
.009
.oos
.007
.005

o

coOocCoOoocooo00O0

CPTU 2A PENNELLO 4 m

COCRDIHNAT

N. x1

2

o JRES B LTS 4 I T (S S

OO0 00000C0O0CO0QOo

50.0,0.0

50.0,13.

fg
kPa

00 wWOmWwWmOeEOm-J-Jad Wik
Ul -1 @ 0 O w®idwhlbwone

E (®,y¥.,2) E PRESSIONI {o'v) RELATIVE AI RETTANGCLI DI CARICO
yl x2 v2 x3 y3 x4 v4 z atv
m m m m m m m m kPa

12.0 100.0 12.0 100.0 13.0 0.0 13.0 0.0 +2
11.0 100.0 11.0 100.0 12.0 0.0 12.0 0.0 +6
10.0 100.0 10.0 100.0 1150 0.0 1140 0.0 +10
9.0 100.0 9.0 100.0 10.0 0.0 10.0 0.0 +17
8.0 100.0 8.0 100.0 9.0 0.0 9.0 0.0 +28
7.0 1l00.0 7.0 100.0 8.0 0.0 8.0 0.0 +38
6.0 100.0 6.0 100.0 7.0 0.0 7.0 0.0 +43
5.0 100.0 5.0 100.0 6.0 0.0 6.0 0.0 +43
4.0 100.0 4,0 100.0 5.0 0.0 Bio 0.0 +43
3.0 1l00.0 3.0 100.0 4.0 0.0 4.0 0.0 +35
2.0 100.0 2.0 100.0 3.0 0.0 o] 0.0 +20
1.0 100.0 1.0 100.0 2.0 0.0 2.0 0.0 +9
0.0 100.0 0.0 100.0 1.0 0.0 Tl 0.0 +3
COCRDINATE (X,Y) DELLE VERTICALI DI CALCOLO
2 3
500250 50.0,4.0 50.0,7.0 50.0,10.0
TENSIONI (kPa) E CEDIMENTI (cm)

Ah fife] Ah Ao b&h Ag &h Ao Ah
cm kPa cm kPa cm kPa cm kPa cm
0.14 16.0 0.44 35.6 0.70 3.7 0.72 14.8 0.42
0.1z 17.1 0.30 2.1 0.45 34.3 0.46 15.9 0.28
0.12 175 0.23 28.9 0.34 31.0 0:535 16.4 0.22
0.11 e 0.19 26.1 0.26 27.9 0.27 16.5 0.18
0.10 16.9 0.16 23.7 0.21 25.1 0.22 16.3 .15
0.09 16.2 0.13 21.5 0.17 22.8 0.18 15.8 0513
0.07 HESERS 020 12,7 0.12 20.7 0.13 15.2 0.10
0.06 14.8 0.09 18.1 0.10 18.9 0.11 14.5 0.08
0.06 14.1 0.07 16.7 0.09 17.4 0.09 13.9 0.07
0.06 13.4 0.07 15.5 0.08 16.1 0.09 13.2 Q.07
0.05 12,7 0.06 14.5 0.07 14.9 0.07 12.6 0.06
0.04 12.0 0.05 13.5 0.06 13.9 0.06 12.0 0.05
0.03 11.4 0.04 12T 0.04 13.0 0.04 11.4 0.04
0.02 10::9 0.02 139 0.03 22 0.03 10.8 0.02
1.08 1..99 2.70 2.81 1.90

COORDINATE (X,Y) DELLE VERTICALI DI CALCOLC

0

TENSIONI (kPa) E CEDIMENTI (cm)
Ah
cm

0.09

0.08

0.08

0.08

0.08

0.07

0.06

0.05

0.05

0.05

0.05

0.04

0.03

0.02

0.82
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CARATTERISTICHE DEGLI

o'vd OCR
kPa

h '
m kN/m*

12.9
18.8
24.9
31.9
37.2
43.5
50.3
57.5
66.3
76.3
86.3
94.7
7 101.8
8 109.2

L e T = S Sy SR

OCoOCDO0OO0O0O0OOOO OO0
[

NOOoOO0O®@INAN A,

R e e

TOTALI {cm)

CARATTERISTICHE DEGLI

h ek o'v0 OCR
m  kN/m* kPa

1.0 6 12.9 1
1.0 6 18.8 1
Lzl & 24.9 1
1.0 & 31.0 1
1.0 3 37.2 1
1.0 7 43.5 1
BERL¢] 7 50.3 1
1.0 8 578 1
T8 10 66.3 i
1.0 10 76.3 i,
1.0 10 86.3 1
1.0 7 94.7 1
1.0 7 101.8 il
1.0 8 109.2 ik

TOTALI {cm)

STRATI

CR

OO0 0000000 CoO
n
o
(=}

.003

STRATI

CR

0.011
0.010
0.010
0.009
0.008
0.008
0.006
0.004
0.200
0.200
0.200
0.006
0.005
0.003

RR

0.011
0.010
0.010
0.009
0.009
0.008
0.00s
0.004
0.020
0.020
0.020
0.0086
0.005
0.003

RR

.011
.010
.010
.009
.009
.008
.006
.004
.020
020
020
.006
.005
.003

L= e B e e B e [ Y s B = B B o B o Y o M e B e

CPTU 3B PENNELLO 6 m

COORDINATE (=,y,z) E PRESSIONT {o'w) RELATIVE AI RETTANGOLI DI CARICO
xl ¥yl x2 v2 x3 y3 x4 v z o'wv
m m m m m m m m m kPa
1 0.0 17.0 100.0 17,0 100.0 18.0 0.0 18.0 0.0 +2
2 0.0 16.0 100.0 16.0 100.0 7 0.0 17.0 0.0 +6
3 0.0 15,0 100.0 15,0 100.0 16.0 0.0 16.0 0.0 +10
4 0.0 14,0 100.0 14.0 100.0 15.0 0.0 15 .0 0.0 +14
5 0.0 13.0 100.0 12.0 100.0 14.0 0.0 14.0 0.0 +18
6 0.0 12.0 100.0 12.0 100.0 13.0 0.0 130 0.0 +22
7 0.0 11.0 100.0 11.0 100.0 2.0 0.0 12.0 0.0 +29
8 0.0 10.0 100.0 10.0 100.0 11.0 0.0 42" 0 0.0 +39
9 0.0 5.0 100.0 9.0 100.0 10.0 0.0 1:0.+0 0.0 +50
0.0 §.0 100.0 8.0 100.0 2.0 0.0 9.0 010 +558
0.0 7.0 100.0 7.0 100.0 8.0 0.0 8.0 0.0 +55
0.0 6.0 100.0 £.0 100.0 7.0 0.0 7.0 0.0 +65
0.0 5.0 100.0 5.0 100.0 6.0 0.0 6.0 0.0 +47
0.0 4.0 100.0 4.0 100.0 5.0 0.0 5.0 0.0 +31
0.0 3.0 100.0 3.0 100.0 4.0 0.0 4.0 0.0 +21
0.0 2.0 100.0 2.0 100.0 3.0 0.0 3.0 0.0 +15
040 1.0 1l00.0 1.0 100.0 2.0 0.0 20 0.0 +9
0.0 0.0 100.0 0.0 100.0 1.0 6.0 10 0.0 +3
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
1 2 3 4
50.0,0.0 50.0,3.0 50.0,6.0 50.0,9.0 50.0,12.0
TENSIONI (kPa) E CEDIMENTI (cm)

Aa 4h [ilel bLh fi¥e] Ah Ao Ah Ao Al
kPa cm kPa cm kPa cm kPa cm kPa cm
3.0 0.10 1:2..3; 0.43 50.7 0.76 49.7 0.75 26.5 0.53
4,9 0.10 20.6 0.32 45.8 0.54 46.6 0.54 27.3 .39
BT 0.10 2145 0.27 41.7 0.43 2301 0.44 2735 0.32
§.4 0.09 21.9 0421 38.1 0.31 5l 0532 22 0.25
2.8 0.09 21.9 0.18 5.0 0.26 D 0.27 26.5 g.21

10.8 0.08 21.6 0.14 32.2 0.19 S 0.20 25.6 0.16
iy B8 0.05 2diT 0.09 29.8 0.12 F: L 013 24.5 0.10
1z2.2 0.03 20.4 0.05 27.6 0.07 28.8 0.07 23.4 0.06
12.6 1.51 19.8 2.27 25,7 2.85 26.7 2.94 22.4 2,53
12.8 1.35 190 1.94 24.0 2.38 24.9 2.45 21.3 2.14
1z2.8 1..21 18.3 1.67 225 2200 23.3 2.07 20.3 1588
1z2.8 0.03 3706 0.04 2002 =05 21.8 0.05 193 0.05
2.7 0.03 16.9 0.03 19.9 0.04 20.5 0.04 18.4 0.04
1z.5 0.01 16.2 0.02 189 0.02 T893 0.02 7.5 0.02

4,79 7.67 10.03 10.30 8.63

COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
6 T
500150 50: 041840
TENSIONI (kPa) E CEDIMENTI (cm)

Lo Ah Jite] Ah

kPa cm kPa cm
12.0 0.31 2.0 0.07
12.6 0.22 3.2 0.07
13.4 0.19 4.4 0.07
14.2 0.15 5.8 0.06
14.9 0.13 6.6 0.06
153 0.10 7.6 0.06
186 0.07 8.4 0.04
15..F 0.04 9.1 0.03
15.7 1.84 9.6 117
15,5 1.61 100 1.07
1843 1.41 TiDreod 0.98
15.0 0.04 10.5 0.03
14,6 0.03 10.6 0.02
14 .2 0.02 10.6 0.01

6.17 3.74
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CPTU 3B PENNELLO 4 m

COORDINATE (x,y,z) E PRESSIONI (o'v) RELATIVE Al RETTANGOLI DI CARICO

N. x1 yl x2 vZ x3 ¥3 x4 v z c'v
i m n m m m m m m kPa
1 0.0 12.0 100.0 12.0 100.0 13.0 0.0 13.0 0.0 +2
2 Q0.0 11.0 100.0 11.0 100.0 12 .0 0.0 12.0 0.0 +6
3 0.0 10.0 100.0 10.0 100.0 11.0 0.0 110 0.0 +10
4 0.0 9.0 100.0 9.0 100.0 10.0 0.0 10.0 0.0 +17
5 0.0 8.0 100.0 8.0 100.0 9.0 0.0 9.0 0.0 +28
6 0.0 7.0 100.0 7.0 100.0 8.0 0.0 8.0 0.0 +38
7 0.0 6.0 100.0 6.0 100.0 7.0 0.0 7.0 0.0 +43
8 0.0 5.0 100.0 5.0 100.0 6.0 0.0 6.0 0.0 +43
9 0.0 4.0 100.0 4.0 100.0 5.0 0.0 5.0 0.0 +43
10 0.0 3.0 100.0 3.0 100.0 4.0 0.0 4.0 0.0 +35
T 0.0 2.0 100.0 2.0 100.0 3.0 0.0 3.0 0.0 +20
12 0.0 1.0 100.0 1.0 100.0 2.0 0.0 2.0 0.0 +9
13 0.0 0.0 100.0 0.0 100.0 1.0 0.0 1.0 0.0 +3
COORDINATE (X,Y¥) DELLE VERTICALI DI CALCOLO
1 2 3 4 5
50.0,0.0 50.0,2.0 50.0,4.0 50.0,7.0 50.0,10.0
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
h y! a'vl OCR CR RR Ag Ah Lo An Ji¥e] Ah Lo ah Ao Ah
m kN/m®* kPa kPa cm kPa cm kPa cm kPa cm kPa cm
L0 & L 1, 0.011 0,011 3.3 13 16.0 0.38 35.6 0.63 37,7 0.65 14.8 037
i.0 6 18.8 1 0.010 0.010 5B 0.11 17.1 0.28 32.1 0.43 34.3 0.45 1549 0.27
1.0 6 24.9 i 0.010 0.010 7.4 {6 8 5 g 0.23 28.9 0.33 31,0 0.35 16.4 0.22
1.0 ) 31.0 1 0.00% 0.009 8.9 0.10 317.3 0.17 26.1 0.24 27,9 0.25 16.5 0.17
1.0 ) 37.2 1 0.009 0.009 9.8 0.09 16.8 0.15 23.7 0.19 25:1 0.20 16.3 0.14
1.0 | 43.5 1 0.008 0.008 10.4 0.07 16.2 0.11 2148 0.14 22.8 0.15 15.8 0.11
1.8 7 5.3 1 0.006 0.006 10.7 0.05 155 0.07 18.7 0.09 20.7 0.09 18.2 0.07
1.0 8 57.5 1 0.004 0.004 10.7 0.03 14.8 0.04 18.1 0.05 18.9 0.05 14.5 0.04
1.0 10 66.3 1 0.200 0.020 10.7 1.30 14.1 1.67 16.7 1.96 17.4 2.03 1359 1.65
1::i0 10 76.3 1 0.200 0.020 10.5 1.12 13.4 1.40 15.5 1.61 16.1 1.66 13.2 139
1.0 10 86.3 1 0.200 ©.020 10.3 0.98 12.7 1,39 14.5 1.35 14.9 1.38 1.6 1.18
1.0 7 94.7 1 0.006 0.006 10.0 0.03 1iz2.0 0.03 13.5 0.03 13.8 0.04 12.0 0.03
1.0 7 101.8 1 0.005 0.005 9.7 0.02 11.4 0,02 12.7 0.03 13.0 0.03 A 0.02
1.0 8 108.2 1 0.003 0.003 9.4 0.01 10.9 000 11.9 0.01 12.2 0.01 1.0.::8 0.01
TCTALI (cm) 4.13 5.1 L0 7.34 5.66
CCORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
6
5005130
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
h ! g'v0 OCR CR RR fi¥e} Ah
m kN/m* kPa kPa cm
) 6 12.9 3 0:030: OLDIL 2ipl: 0.07
L1220 ) 18.8 1 0.010 0.010 3B 0.07
I ) 24.9 1 0.010 0.010 4.9 0.08
1.0 ) 31.0 1 0.009 0.009 6.2 0.07
G B & 372 1 0.00% 0.009 T2 0.07
1.0 7 43.5 1 0.008 0.008 Fe9 0.06
1.0 7 §0.3 1 0.006 0.006 8.4 0.04
1.0 8 E7:5 1 0.004 0.004 8.8 0.02
1.0 10 66.3 1 0.200 0.020 8.9 1.10
300 10 76.3 1 0.200 0.020 9.0 0..97
1.0 10 86.3 1 0.200 0.020 8.9 Q.86
1.0 7 94.17 1 0.006 0.006 8.8 0.02
L0 7 101.8 1 0.005 0.005 8% 0.02
1.0 8 108.2 1 0.003 0.003 8.5 0.01
TOTALI (cm) 3.48



CPTU 3C PENNELLO 6 m

CCORDINATE {x,y,z) E PRESSIONI (o'v} RELATIVE AI RETTANGOLI DI CARICO
N. x1 yl %2 y2 X3 y3 x4 v z c'v

m m m m m m m m m kPa
10 0.0 17.0 100.0 17.0 100.0 18.0 0.0 18.0 0.0 +2
2 0.0 16.0 100.0 16.0 100.0 1740 0.0 17.0 0.0 +6
3 0.0 15.0 100.0 15.0 100.0 16.0 0.0 16.0 0.0 +10
4 0.0 14.0 100.0 14.0 100.0 15.0 0.0 15.0 0.0 +14
5 0.0 13.0 100.0 13,0 100.0 14.0 0.0 14.0 0.0 +18
6 0.0 12.0 100.0 12.0 100.0 13.0 0.0 13.0 0.0 +22
7 0.0 11.0 100.0 11.0 100.0 12.0 0.0 12.0 0.0 +29
8 0.0 10.0 100.0 10.0 100.0 S o 0.0 11.0 0.0 +39
9 0.0 $.0 100.0 9.0 100.0 10.0 0.0 10.0 0.0 +50
10 0.0 8.0 100.0 8.0 100.0 9.0 0.0 9.0 0.0 +55
11 0.0 7.0 100.0 7.0 100.0 8.0 0.0 8.0 0.0 +55
12 0.0 6.0 100.0 6.0 100.0 7.0 0.0 7.0 0.0 +65
L3 0.0 5.0 100.0 5.0 100.0 6.0 0.0 6.0 0.0 +47
14 0.0 4.0 100.0 4.0 100.0 5.0 0.0 5.0 0.0 +31
15 0.0 3.0 100.0 3.0 100.0 4.0 0.0 4.0 0.0 +21
16 0.0 2.0 100.0 2.0 100.0 3.0 0.0 3.0 0.0 +15
i 0.0 1.0 100.0 1.0 100.0 2.0 0.0 2.0 0.0 +9
18 0.0 0.0 100.0 0.0 100.0 1.0 0.0 1.0 0.0 +3

COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
1 2 3 4 5
50.0,0.0 50.0,3.0 50.0,6.0 50,090 50.0,12.0
CARATTERISTICHE DEGLI STRATIL TENSIONI (kPa) E CEDIMENTI (cm)

h v a'v0 OCR CR RR Ao fh Lo &h [iYes &h Ao Ah Lo Ah
m  kN/m?® kPa kPa cm kPa cm kPa cm kPa cm kPa cm
1.0 6 13.0 1 0,010 0.010 30 0.08% 191 0.39 50.7 0.69 297 0.68 26.5 0.48
1.0 6 189 1 B0 Q.010 4.9 0.10 20.6 0.32 45.8 0.53 46.6 0.54 A 0.39
1. 0 6 25.0 1 0.010 0.010 6.7 0.10 23.5 0.27 41.7 0.43 43.1 0.44 27,5 0.32
1.0 6 i 1 0.009 0.00% 8.4 0.09 21 9 0.21 381 0.31 39.7 0.32 27.2 0.25
Lol 6 iy e 1 0.009 0.00%9 958 0.09 219 0.18 35.0 0.26 36.5 0.27 26.5 B2
1.0 7 43.8 1 ©0.008 0.008 10.8 0.08 21.6 0.14 32.2 0.19 337 0.20 25.6 0.186
1,10 s 50.3 1 0.007 0.007 .7 0.06 21.1 0.11 29.8 0.14 o1 i 0.15 24 .5 0.12
1.0 10 58.6 4 0.200 0.020 12.2 0.16 20.4 0.26 27.6 0.34 28.8 0.36 23.4 0.29
1.0 10 68.6 4 (¢.200 0.020 12.6 028 19.8 0.22 25.7 0.28 26.7 Q.29 22.4 0.24
1.0 10 78.6 5 0.200 0.020 12.8 0.13 19.0 0.18 24.0 0.23 24.9 0.24 21..3 0.21
110 10 88.6 4 0.200 0.020 12.8 0.12 18.3 0.16 22.5 0.20 23.3 0.20 20,3 0.18
1.0 6 96.8 1 0.009 0.00% 12.8 0.08 17.6 0.07 21.2 0.08 21.8 0.08 19.3 0.07
1.0 6 103.0 1 0.002 0.009 12.7 0.05 16.9 0.06 1955 0.07 2058 0.07 18.4 0.06
SR ] 3 (2 1 S bl 6 0.200 0.020 I2i.5 0.09 16.2 0:.12 18.9 0.14 19,3 0.14 17:8 0..13
1.0 7 A119.5 1 0.006 0.006 12.3 0.03 15.6 0.03 17,59 0.04 18.3 0.04 16,7 0.03

TOTALI (cm) b b 2.72 3.92 399 Fh
COORDINATE (X,Y) DELLE VERTICALI DI CALCQLO
6 7
50.0,15.0 50.0,18.0

CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
h v a'v0 OCR CR RR fite] Ah fo Ah

m kN/m® kPa kPa cm kPa cm

10 6 13.0 1 0.010 0.010 12.0 0.28 2.0 0.06

150, 6 18.8 1 0.010 0.010 12.6 0.22 3.2 Q.07

150 6 25.0 1 0.010 0.010 13.4 0.19 4.4 0.07

150 [ A5l 1 0.00% 0.009 14.2 15 Bl 0.06

10 6 373 1 0.009 0.009 14.39 0.13 6.6 0.06

1.0 7 43.8 1 0.008 0.008 18 3 0.10 7.6 0.06

1.0 7 503 1 0.007 Q.007 15.86 0.08 8.4 0.05

1.0 10 58.6 4 0.200 0.020 HE 254 0.21 9.1 0.12

1.0 10 68.6 4 0.200 0.020 P 0.18 9.6 0.31

1.0 10 78.6 5 0.200 0.020 15.5 0.16 10.0 0.10

1.0 1o 88.¢6 4 0.200 0.020 15.3 0.14 1033 0510

L0 6 96.8 1 0.009 0.009 1540 0.06 10.5 0.04

1.0 6 103.0 1 0.009 0.009 14.6 05,08 10.6 0.04

1l 100 21tL.1 6 0.200 0.020 14.2 0.10 10.6 0.08

1.0 7 119.5 1 0.006 0.0086 139 0.03 10.6 0.02

TOTALI {cm) 2.08 1.05
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CPTU 3C PENNELLO 4 m

COORDINATE {(x,y,2) E PRESSIONI (o') RELATIVE AI RETTANGOLI DI CARICO

OO0 Q0CQCCO0O00O0O 00O

N

N. x1 ¥l %2 v2 %3 y3 x4 VL z o'v
m m m m m m m m m kPa
1 0.0 12.0 100.0 12.0 100.0 13.0 0.0 13.0 0.0 +2
2 0.0 11.0 100.0 11.0 100.0 T2%0 0.0 12.0 0.0 +6
3 0.0 10.0 100.0 16.0 100.0 I10 6.0 T1w0 Q:=0: +10
4 0.0 9.0 100.0 9.0 100.0 10.0 0.0 10.0 0.0 +17
5 0.0 8.0 100.0 8.0 100.0 b 0.0 2.0 0.0 +28
6 0.0 7.0 100.0 7.0 100.0 8.0 0.0 8.0 0.0 +38
7 0.0 6.0 100.0 £.0 100.0 7.0 0.0 7.0 0.0 +43
8 0.0 5.0 100.0 5.0 100.0 6.0 0.0 6.0 0.0 +43
9 0.0 4.0 100.0 4.0 100.0 L) 0.0 5.0 0.0 +43
10 0.0 3.0 100.0 3.0 100.0 4.0 0.0 4.0 0.0 +35
1k 0.0 2.0 100.0 2.0 100.0 3l 0.0 3.0 0.0 +20
12 0.0 1.0 100.0 1.0 100.0 2.0 0.0 2l 0.0 +9
i 2] 0.0 0.0 100.0 0.0 100.0 L 0.0 1.0 0.0 +3
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
1 2 3 4 5
50.0,0.0 50.0,2.0 50.0,4.0 500 TG0 50.0,10.0
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
h ' o'v0 OCR CR RR fio Ah Ao Ah Ao &h AC Ah Ag Ah
m kN/m® kPa kPa cm kPa cm kPa cm kPa cm kPa
1.0 6 130 1 0.010 0.010 I3 0.10 16.0 0.35 35.6 0.57 37.7 0.59 14.8
1.0 6 18.9 1 0.010 0.010 5B (a8 e R 0.28 32.1 0.43 Bl 3 0.45 15.9
1.0 [ 25.0 1 0.010 0.010 7.4 0.11 17.8 0.23 28.9 B.33 31.0 0435 16.4
18 1) 6 31,4 1 0.009 0.009 8.9 0.10 17.3 0.17 26,3 0.24 279 025 16:..5
1.0 6 373 1 0.009 0.009 9.8 0.09 16.9 0.15 23,7 0. T2 25.1 0.20 16.3
20 7 43.8 1 0.008 0.008 10.4 0.07 16.2 Q.12 21,5 0.14 22.8 0.15 15.8
1.0 7 505 1. 0.0907 0.007 107 0.06 15.5 0.08 19.% 0.10 204 0.10 52
A2 10 58.6 4 0.200 0.020 10,7 6.15 14.8 0.20 18,1 0.23 18.9 0.24 14.5
1.0 10 68.6 4 0.200 0Q.020 1047 0.13 14.1 0.16 16.7 0.1%9 17.4 0.20 13.9
RIS 10 78.6 5 0.200 0.020 10.5 021 13.4 0.14 15:b 0.16 16.1 0.16 132
1.0 10 88.6 4 0.200 0.020 10.3 0.10 12.:3 0.12 14.5 0.13 14.9 0.14 12.6
1.0 6 96.8 1 0.009 0.009 10.0 0.04 12.0 0.05 13.5 0.05 12,8 0.05 12.0
1.0 6 103.0 1 0.009 0.009 9.7 0.04 11.4 0.04 i 0.05 130 0.05 11.4
Lol 10 111.1 6 0.200 0.020 9.4 0.07 109 0.08 119 0.09 iz 0.09 10.8
TOTALI (cm) 1.27 2.15 2.21 3.02
COORDINATE {X,Y) DELLE VERTICALI DI CALCOLO
(3
£0:0,13.0
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
h v o'vd OCR CR RR Ao Ah
m kN/m3* kPa kPa cm
k0] 6 13.0 1 0.010 0.010 2w 0.07
i 6 18.9 1 0.010 0.010 35 0.07
K0} 6 25.0 1 0.010 0.010 4.9 0.08
1.0 6 31.1 1 0.00%8 0.009 6.2 0.07
1.0 6 373 1 0.009 0.009 T 0.07
1.0 7 43,8 1 0.008 0.008 Pl 0.06
1.0 7 50.3 1 0.007 0.007 8.4 0.05
1.0 10 58.6 4 0.200 0.020 8.8 0.12
Lo O 10 68.6 4 0.200 0.020 850 012
LoD 10 78.6 5 0.200 0.020 9.0 0.09
s 10 88.6 4 0.200 0.020 g.9 0.08
1.0 [ 96.8 1 0.009 0.009 8.8 0.03
1.0 6 103.0 1 0.009 0.009 8.7 0.03
Ll 10 111.1 6 0.200 0.020 8.5 0.06

TOTALI {cm) 1.00



CARATTERISTICHE DEGLI

h s a'v0 OCR
m kN/m®* kPa

12.9
18.8
24.9
3l .2
b
44.0
50.7
57.4
63.8
71.8
79.8
85.2
9352
101.1
108.5

O 0000000000000

e e
PRI e . R - SN R I A T B B
e e e P e S e T

TOTALI {cm)

CARATTERISTICHE DEGLI

h ' o'v0 CR
m kN/m* kPa

6 12.9
6 18.8
6 24.9
6 312
6 37.5
o 44.0
i 50,9
7 57.4
6
0
6
6
8
8
7

COO0O00CO0OTO00DO0O000O0QO0O

63.8
718
79.8
85.9
93.2
101.1
108.5

.

[ e e S S S S S S S
HEH R HWHERERRBRRB BB (&

TOTALI {cm)

STRATI

CR

.011
.010
.009
.009
.0o08
.007
.007
.007
.010
.200
.010
0.009
0.001
0.003
0.00%

O C OO0 0000O0

STRATI

CR

0.011
0.010
0.009
0.009
0.008
0.007
0.007
0.007
0.010
0.200
0.010
0.009
0.001
0.003
0.005

RR

0.011

0.009
0.009
0.008
0.007
0.007
0.007
0.010
0.020
0.010
0.009
0.001
0.003
0.005

RR

0.011
0.010
¢.009
0.009
0.008
0.007
0.007
0.007
0.010
0.020
0.010
0.00%
0.001
0.003
0.005

CPTU 3D PENNELLO 6 m

COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO

COORDINATE {¥,¥,z) E PRESSIONT
N. x1 v X2 Va2
m m m m
1 0.0 17.0 100.0 B O
2 0.0 16.0 100.0 16.0
3 0.0 15.0 100.0 15.0
4 0.0 14.0 100.0 14.0
i) 0.0 12.0 100.0 13.0
& 0.0 12.0 100.0 12,0
7 0.0 11.0 100.0 11.0
8 0.0 10.0 100.0 10.0
9 0.0 9.0 100.0 9.0
10 0.0 8.0 100.0 8.0
BT 0.0 7.0 100.0 730
12 0.0 £.0 100.0 6.0
13 0.0 5.0 100.0 5.0
14 0.0 4.0 100.0 4.0
15 0.0 3.0 100.0 i)
16 0.0 2.0 100.0 2.0
17 0.0 1.0 100.0 1.0
18 0.0 0.0 100.0 0.0
COORDINATE (X,
1 2
50.0,0.,0 50.0,3.0
TENSIONI
Ao Ah Lo Ah
kPa cm kPa cm
35,0 0.10 1951 0.43
4.9 0.10 20.6 0..32
6.7 0.0%8 225 0.24
8.4 0.0¢9 21.9 0.21
9.8 0.08 21.9 0.16
10.8 0.07 21.6 0.12
11.7 0.06 21.1 0 1%
12.2 0.06 20.4 0.0%
12.6 0.08 198 0.12
12.8 0.14 1970 0.20
12.8 0.06 183 0.0¢%
12.8 0.05 17.6 0.07
12.7 0.01 1679 0.01
12.5 0.02 16.2 0.02
12.3 0.02 1576 0.03
1.04 Z.23
6 7
L3 P 0 s 50.0,18.0
TENSIONI
ho Ah ha Ah
kPa cm kPa cm
12.0 0.31 2.0 0.07
12.6 0.22 B2 0.07
13.4 0.17 4.4 0.06
14,2 0.15 5.6 0.06
14.9 0.12 6.6 Q.06
15,3 0.09 7.6 0.05
156 0.08 8.4 0.05
15557 0.07 Ll | 0.04
f B 0.10 9.6 0.06
185 01T 10;.0 0,11
16 3 0.08 10.3 0.05
1530 0.06 105 0.04
14.6 0.01 10.6 0.00
14.2 0.02 10.6 0.01
13.9 0.03 10.6 0.02
167 0.77

{a'

x
m

100.
100.
100.
100.
100.
100.
100.
100.

100

100.

100
100
100

100.

100
100

100.
100.

Y)

(k

(kPa)

+} RELATIVE AI RETTANGOLI DI CARICO

3

[=Je el Nl BB oo S o B o B o i o o B o]

DELLE VERTICALI DI CALCOLO

50.0

¥3
m

18.
17.
16.
15.
14.
13,
12
11
10

w
OO0 C OO0 O0OO0ODO0OODOO0OOOOO0

R W s N m

3
,6.0

x4
m

COoO00O0O0OO0O0O0CO00000000

Pa) E CEDIMENTI

&o
kPa

50.7
45.8
41.7
38.1
35.0
32.2
29.8
27.6
2577
24.0
22.5
21.2
19.9
18.9
7.9

Ah
cm

.76
0.54
0.38
0.31
0.23
.17
0.14
0.12
0.15
0.25
0.11
0.09
0.01
0.02
0.03

E CEDIMENTI

oo Coc oo OO0 000000

vé

W

[l STV R ¥y B B ]

50.0,9.0

(cm)

Lo
kPa

49.7
46.6
43.1
39,7
36.5
33.7
811
28.8
2657
24.9
23.3
21.8
20.5
193
18.3

(cm)

[N ol alallalls sl aN e le NNl

2w

CO0000O0O0O0ODDO0O00O00O0 00
CO0 0000000000000 00COoO

Ah
cm

0.75
0.54
0.39
0.32
0.24
0.17
0.15
0.12
0.15
0.26
0.11
0.02
0.01
0.02
0.03

cg'v
kPa
+2
+6
+10
+14
+18
+22
+29
+39
+50
+55
+55
+65
+47
+31
+21
+15
+9
+3
5
5001250
Ao Ah
kPa cm
26.5 0.53
273 0.39
275 0.29
27.2 0.25
26.5 0:19
256 0.14
24.5 .42
23.4 0.10
22.4 0.13
=2 B 0,22
20.3 0.10
19.3 0.08
18.4 0.01
I7.:5 0.02
A 3 S 0.03
2.60



€0

CARATTERISTICHE DEGLI

h v c'v0 OCR
n kN/m* kPa

12.39
18.8
24.9
31.2
375
44.0
50.7
57.4
63.8
71.8
79.8
85.9
3.2
101.1

e e e e e e e
COO0O0C00O000000
WOAOROSH IO B OANGR
L e e e Tt R e e S e ]

TOTALI {cm}

CARATTERISTICHE DEGLI

h y'  a'v0 OCR
m kN/m* kPa

6 120
6 18.8
6 24.9
6 31.2
6 CHARSS
7 44.0
7 50.7
7 57.4
3
Q
6
[
8
8

63.8
71.8
75.8
85,9
83.2
101.1

L e e e e i el
L e e R S

CCOCOOoOoOooCQOO0ODO O

TQTALI (cm)

STRATI

CR

0.011
0.010
0.008
0.003
0.008
0.007
0.007
0.007
0.010
0.200
0.010
0.008
0.001
0.003

STRATI

CR

0.011
0.010
0.009
0.009
0.008
0.007
0.007
0.007
0.010
0.200
0.010
0.00¢
0.001
0.003

OO0 0CO0CCOCOO0O00O0O0

COoOO0O0OO0O0OO0O OO0 O0O0OO0O

RR

.011
.010
.009
.009
.008
.007
.007
.007
.010
.020
.010
.009
.001
.003

RR

.011
.010
.008

008
oo
007
007

.007
.010
.020
.010
.009
.001
.003

CPTU 3D PENNELLO 4 m

COCRDINATE (x,y,z} E PRESSICONI (c'wv) RELATIVE AI RETTANGOLI DI CARICO

N. 5l pat %2 v2 x3 ¥3 x4 ya z
m m m m m m m m m
1 0.0 12.0 100.0 12.0 100.0 13.0 0.0 13.0 0.0
2 0.0 11.0 100.0 11.0 100.0 12.0 2.0 12.0 0.0
3 0.0 10.0 100.0 10.0 100.0 110 .0 11.0 0.0
4 0.0 9.0 100.0 9.0 100.0 10.0 0.0 10.0 0.0
5 0.0 8.0 100.0 8.0 100.0 9.0 0.0 9.0 0.0
& 0.0 7.0 100.0 7.0 100.0 8.0 6.0 8.0 0.0
7 0.0 6.0 100.0 £.0 100.0 7.0 0.0 7.0 0.0
8 0.0 5.0 100.0 5.0 100.0 6.0 c.0 6.0 0.0
9 0.0 4.0 100.0 4.0 100.0 B 0.0 5.0 0.0
10 0.0 3.0 100.0 3.0 100.0 4.0 0.0 4.0 0.0
11 0.0 2.0 100.0 2.0 100.0 3.0 0.0 3.0 0.0
12 0.0 1.0 100.0 1.0 100.0 2.0 0.0 2B 0.0
13 0.0 0.0 100.0 0.0 100.0 T 0.0 1.0 0.0
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
1 2 3 4
50.0,0.0 50.0,2.0 50.0,4.0 BOLDT0
TENSIONI (kPa) E CEDIMENTI (cm)

Mg Ah Ao 4ah Jits) &h fited 4h
kPa cm kPa cm kPa cm kPa cm
33 0.11 16.0 0.38 3506 0.63 37 0.65
5.5 0.11 1Tl 0.28 3222 0.43 34.3 0.45
7.4 0.10 175 0.21 28.9 0.30 31.0 D32
8.3 0.10 17.3 05,04 26.1 0.24 27.9 0.25
9.8 0.08 16.9 0.13 23.7 0.17 281 0.18

10.4 0.06 16.2 0.10 21.5 0.1z 22.8 013
10.7 0.06 15.5 0.08 19.7 0.10 20.7 0.10
10.7 0.05 14.8 0.07 18.1 0.08 18.9 0.09
10.7 0.07 14.1 0.09 16.7 010 17.4 0.10
10.5 0.12 13.4 0.15 15.5 0.17 16.1 0.18
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RISCHIO LIQUEFAZIONE

(Robertson & Wnde 1997 - lwasak et al. 1982 - Robertson 2009)
(C.H. Juang, C.8. Ku, C.C. Chen, 2010)
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(Robertson & Wnde 1997 - Iwasaki et al 1982 - Robertson 2009)

{C.H. Juang, C.S. Ku, C.C. Chen, 2010)
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RISCHIO LIQUEFAZIONE

(Robertson & Wnde 1997 - Jwasaki et al 1982 - Robertsan 2009)
(C.H. Juang, C.S. Ku, C.C. Chen, 2010)
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(Rabertson & Wnde 1987 - lwasak et al 1982 - Robertson 2009)

(C.H. Juang, C.S. Ku, C.C. Chen, 2010)
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{Rabertson & Wnde 1997 - lwasak et al 1982 - Robertson 2009)

{C.H. Juang, C.S. Ku, C.C. Chen, 2010}
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Studio Geologi Associati
Via Emilia all'Angelo 14
42124 Reggio Emilia

geo

Project:
Location: TRATTO CASTELMASSA - STIENTA

FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE

CPT: CPTU_4A

Total depth: 22,50 m, Date: 01/02/2019
Coords: lat 44.981791° lon 11.357152°
Cone Type: TECNOPENTA G1-CPL2IN
Cone Operator: L. ZANIRATO
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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).
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CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 26/02/2019, 13:38:09 26
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Studio Geologi Associati

ge 0 Via Emilia all'Angelo 14 CPT: CPTU_4B

42124 Reggio Emilia Total depth: 18.64 m, Date: 01/02/2019

! Coords: lat 44.979307° lon 11.364006°

Project: FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE Cone Type: TECNOPENTA G1-CPL2IN

Location: TRATTO CASTELMASSA - STIENTA Cone Operator: L. ZANIRATO

Cone resistance Sleeve friction Pore pressure
= 37 1 ; -
3.5 3.5 "
*3 = 25
4.5 4.5 3
5 5 3.5
5.5 5.5 4]
6 6 4.5
6.5+ 6.5 54
7. 7 3.5
A 7.5 ] g'.
8—_ 8: 7.:
B ] 75
9 9 8~
9.5 9.5 8.5
T 104 T 10 S
~10.54 ~10.54 ~ 9.5+
A 11.5 A 1159 o 1054
12 124 L
] 11,55
12.54 12,5 35
13 134 12.5
13.53 13.54 13]
id] 14 13.55
14.5 14.54 14
154 15- 14,5
15.5] 15.5 15
16 163 151.:-_
16.5 16.5 16.5
17 17 17
17.54 17.5 ]
18 18 18
18.5] et il b 18.5] = 18.5
2 4 6 8 10 12 20 40 60 0 100 200 300
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
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CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 26/02/2019, 13:38:11 31
Project file: C:\SOFTWARE\cptu_Po.cpt
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CARATTERISTICHE
h y! a'vl OCR
m kN/m* kPa
1.0 6 12.9 1
1.0 6 18.8 1
plite) 6 24.9 1
1+:40 6 3.2 1
1.8 7 37.6 1
1.0 7 44.1 1
L) 6 50.5 b
S 6 56.8 s
1.0 10 64.8 4
1.0 10 74.8 4
1.0 10 84.8 B
1540 10 94 .8 5
110 8 103.8 1
1.0 F 111.4 1
1.0 7 118.4 A:
140 6 124.8 1,
1.0 10 132.8 4
1.0 10 142.8 4
1.0 10 152.8 3
TOTALI {cm)

CARATTERISTICHE DEGLI

h
m

OO0 O0O0000O0OOO0O0DOCOCCCO DO

[l o S S S Sy H PR G U A )

b ofv0
kN/m* kPa
& 2.9
& 18.8
& 24.89
& 312
7 37.6
7 44,1
6 50.5
6 56.8
10 64.8
10 74.8
10 84.8
10 %4.8
8 103.8
7 111.4
7 118.4
6 124.8
10 132.8
10 142.8
10 152.8

TOTALL

OCR

1
a
1
1
1
1
1
1
4
4
5
5
1
1
1
1
4
4
3

{em)

DEGLI STRATI

CR

0.011
0.010
0.00%
0.009
0.008
0.008
0.009
0.00%
0.200
0.200
0.200
0.200
0.002
0.005
0.006
0.010
0.200
0.200
0.200

STRATI

CR

0.011
0,010
0.009
0.009
0.008
0.008
0.002
0.00%8
0.200
0.200
0.200
0.200
0.002
0.005
0.006
0.010
0.200
0.200
0.200

RR

0.011
0.010
0.00%
0.009
0.008
0.008
0.009
0.009
0.020
0.020
0.020
0.020
0.002
0.005
0.00€
0.010
0.020
0.020
0.020

RR

0.011
0.010
0.008
0.00%9
0.008
0.008
0.009
0.009
0.020
0.020
0.020
0.020
0.002
0.005
¢.006
0.010
0.020
0.020
0.020

CPTU 4A PENNELLO 6 m

(%, ¥,2)

COORDINATE
N. x1 vl
m m
1k 0.0 17,0
2 0.0 16.0
3 0.0 15.0
4 0.0 14.0
5 0.0 13.0
& 0.0 12.0
7 0.0 1310
8 0.0 10.0
3 0.0 9.0
10 0.0 8.0
i} 0.0 740
12 8.0 6.0
13 0.0 5.0
14 0.0 4.0
15 0.0 3.0
16 0.0 2.0
17 0.0 1.0
18 0.0 0.0
4,
50.0,0.0
Ag Ah
kPa cm
3.0 0.10
4.9 0.10
6.7 0.09
g.4 0.09
.8 ¢.08
10.8 0.08
11,7 0.08
12.2 0.08
12.6 0.15
1z.8 0.14
1208 0.12
2.8 0.11
12.7 0.01
1205 0.02
1238 0.03
12.1 0.04
11.9 0.07
11.6 0.07
11.3 0.06
1.53
6
50.0,15.0
FiYe] Lh
kPa cm
12.0 0.31
1246 0.22
13.4 03027
14.2 015
14.9 012
15,3 0.10
15.6 0.11
157 B30
5.7 319
15,5 0.16
15.3 0.14
15.0 0.13
1l4.6 0.01
14.2 0.03
13.9 0.03
L3sb 0.04
T3l 0.08
Y2T 0.07
12.3 0.07
2.23

E PRESSIONI ({(c'v) RELATIVE AI RETTANGOLI DI CARICO

x2 y2 x3 y3 x4 va z o'v

m m m m m m m kPa
100.0 17.0 100.0 18.0 0.0 18.0 0.0 +2
100.0 16.0 100.0 17.0 0.0 17.0 0.0 +6
100.0 15.0 100.0 16.0 0.0 16.0 0.0 +10
100.0 14.0 100.0 k=) 0.0 15.0 0.0 +14
100.0 3.0 100.0 14.0 0.0 14.0 0.0 +18
100.0 12.0 100.0 13.0 0.0 13.0 0.0 +22
100.0 11.0 100.0 12.0 0.0 12.0 0.0 +29
100.0 10.0 100.0 1L 0 0.0 130 0.0 +39
100.0 9.0 100.0 10.0 0.0 10.0 0.0 +50
100.0 8.0 100.0 9.0 0.0 9.0 0.0 +55
100.0 7.0 100.0 8.0 @0 8.0 0.0 +55
100.0 6.0 100.0 T 0.0 7.0 0.0 +65
100.0 5.0 100.0 6.0 0.0 6.0 0.0 +47
100.0 4.0 100.0 5.0 0.0 5.0 0.0 +31
100.0 3.0 100.0 4.0 0.0 4.0 0.0 +21
100.0 2:0; 1000 il 0.0 Bl 00 +15
100.0 1.0 100.0 2.0 0.0 2.0 0.0 +9
100.0 0.0 1¢0.0 1.0 0.0 1.0 0.0 +3
COCORDINATE (X,Y) DELLE VERTICALI DI CALCOLO

2 3
50.0,3.0 50.0,6.0 50.0,9.0 50.0,12.0
TENSIONI (kPa) E CEDIMENTI (cm)}

Ao 4ah jite) ah [iYes oh Lo Ah
kPa cm kPa cm kPa cm kPa cm
19.1 0.43 5077 0.76 49.7 0.75 26.5 0.53
20.6 0.32 45.8 0.54 46.6 0.54 2.8 0.39
21.5 0.24 4177 0.38 43.1 0.39 2745 0.29
219 0.21 38.1 0431 39.7 0.32 22 0.25
239 0.16 35 0.23 36.5 0.24 26.5 0.19
21.6 0.14 32.2 0.19 33.7 0.20 25.6 0.16
Flod 0.14 29.8 0.18 ot 0.19 24.5 0.15
20.4 i ) 27.6 015 28.8 0.186 23.4 0.14
19.8 0.23 25.7 0.29 26.7 0.30 22.4 0.26
19.0 0.20 24.0 0.24 24.9 0.25 21.3 0.22
18.3 0.17 2245 0.20 3w 0.21 20.3 0.19
176 0.5 21.2 0.17 21.8 0.18 19,3 16
16.9 0.01 19.% 0.02 20.5 0.02 18.4 0.01
16.2 0.03 18.59 0.03 19:3 0.03 17.5 0.03
156 0.03 ST 0.04 18.3 0.04 16.7 0,03
15.0 0.05 T 7.0 0.06 153 0.06 16.0 0.05
14.4 0.09 16.1 0.10 165 0.10 15,3 0.09
1359 0.08 15.4 0.08 1557 0.09 14.7 0.08
133 0.07 14.7 0.08 14.9 0.08 14.1 0.08

2.87 4.07 4.15 3.30
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
7
50.0,18.0
TENSIONI (kPa) E CEDIMENTI (cm)
Lo Ah
kPa cm
2.0 0.07
3.2 0.07
4.4 0.06
5.6 0.06
6.6 0.06
7.6 0.06
8.4 0.06
9l 0.06
9.6 0.12
10.0 0.2
10.3 0.10
10.5 0.09
10.6 0.01
10.6 0.02
10.6 Q.02
10.5 0.04
.4 0.
3 0.
Bl 0.



€0

CPTU 4A PENNELLO 4 m

COORDINATE (x,y,z) E PRESSIONI (o'v) RELATIVE AT RETTANGOLI DI CARICO

N. x1 ¥l x2 va x3 ¥3 x4 vé z c'v

m m m m m m m m m kPa
1 0.0 12.0 100.0 12.0 100.0 13,0 0.0 3.0 0.0 +2
2 0.0 11.0 100.0 11.0 100.0 12.0 0.0 12.0 0.0 +6
3 0.0 10.0 100.0 10.0 100.0 1340 0.0 1l 0.0 +10
4 0.0 9.0 100.0 9.0 100.0 10.0 0.0 10.0 0.0 +17
5 0.0 8.0 100.0 8.0 100.0 9.0 0.0 9.0 0.0 +28
6 0.0 7.0 100.0 7.0 100.0 8.0 0.0 8.0 0.0 +38
7 0.0 6.0 100.0 6.0 100.0 7.0 0.0 7.0 0.0 +43
8 0.0 5.0 100.0 5.0 100.0 6.0 0.0 6.0 Q0 +43
9 0.0 4.0 100.0 4.0 100.0 5.0 0.0 5.0 0.0 +43
10 0.0 3.0 100.0 3.0 100.0 4.0 0.0 4.0 0.0 +35
11 0.0 2.0 100.0 2.0 100.0 3.0 0.0 3.0 0.0 +20
12 0.0 1.0 100.0 1.0 100.0 2.0 00 2.0 0.0 +9
13 0.0 0.0 100.0 0.0 100.0 1.0 0.0 1.0 0.0 +3

COORDINATE (X,Y) DELLE VERTICALL DI CALCOLO

S OO

(=]

(8]

[ = B (T S N

w0

Al
1z
13
14
15
16
2.7
18
19

1 P 3 4 5
50.0,0.0 50.0,2.0 50.0,4.0 50.0,7.0 50.0,10.0

CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
h v o'vl OCR CR RR Aag Ah ho 4ah Ao Ah Ao Ah fa¥al ah
m kN/m* kPa kPa cm kPa cm kPa cm kPa cm kPa
1.0 6 12.:9 1 0.011 0.011 LS 0.11 16.0 0.38 35.6 0.63 3T 0.65 14.8 0.37
140 6 18.8 1 0.010 0.010 B b 0.11 17.1 0.28 5251 0.43 34.3 0.45 15.9 0
T 6 24.9 1 0.00% 0.008 7.4 0.10 TFuh 0.21 28.9 0.30 310 0,32 16.4 0.
1.0 6 31.2 1 0.00% 0.009 ] 0.10 LT3 0.17 26.1 0.24 2%.9 0.25 16.5 0.
1.0 7 37.6 1 0.008 0.008 ;B 0.08 i S 0.13 28T o B 25,1 0.18 16.3 0
1.0 T 44 .1 1 0.008 0.008 10.4 0.07 16.2 0.11 215 0.14 22.8 0.14 15.8 a
aLe: 6 50::5: 1 0.00% 0.008 il o 5%y 007 15.:5 0.10 18T 0.:X3 20.7 013 P2
e [ 56.8 1 0.009 0.009 1T 0.07 14.8 0.09 18.1 0.11 18.9° 0731 14.5
1.0 10 64.8 4 0.200 0.020 T, 7 0.13 14.1 0,17 16.7 0.20 17.4 0.21 13.9
L0 10 74.8 4 0.200 0.020 18.:5 0.11 13.4 0.14 15,5 0.16 16.1 0.17 13.2
1.0 10 84.8 5 0.200 0.020 10.3 0.10 12.7 .12 14.5 0.14 14.9 0.14 12.6 B:s
1.0 10 94 .8 5 0.200 0.020 10.0 0.09 12.0 0.10 Hisg AR 0.2 13.9 0.12 12.0 G
10 8 103.8 1 0.002 0.002 9.7 0.01 11.4 0.01 12.7 0.01 13.0 0.01 11.4 Q.
1.0 7 111.4 1 0.005 0,005 9.4 0.02 10.9 0.02 11,9 0.02 1z2.2 0.02 10.8 0.
1.0 7 118.4 1 0.006 0.006 2 o 0.02 10.4 0.02 i 0.02 T5 0.02 10.3 0
L0 6 124.8 1 0.010 0.010 8.8 0.03 | 0.03 10.7 0.04 10.8 0.04 959 0.
1.0 10 132.8 4 0.200 0.020 8.5 0.05 9.5 0.06 10.1 0.06 10.3 0.06 9.4 0.
10 10 142.8 4 0.200 0.020 8.2 0.05 9.0 Q05 9.6 0.06 Fod 0.06 9.0 0.
agRly 10 152.8 3 0.200 0.020 T'9 0.04 8.7 Q.05 9.1 0.05 - 0.05 8.6 0.

TOTALI (cm) 1.37 2.26 3.03 3.14

COCRDINATE (X,Y) DELLE VERTICALI DI CALCOLO
6
5005130

CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI {cm)
h ' o'v0 OCR CR RR A Ah
m kN/m?* kPa kPa cm
140 12,9 1 0.011 0.011 2.1 0.07
1.0 18.8 L. 0010 0010 2.8 007
1.0 24.9 1 0.009 0.00¢% 4.9 0.07
1.0 31.2 1 0.009 0.00¢9 652 0.07
10 37.6 1 0.008 0.008 Tisg 0.08
10 44.1 i 0.008 0.008 i 0.08
1.0 50.5 1 0.00% 0.009 8.4 0.06
1.0 56.8 1 0.009 0.009 8.8 0.06
120 64.8 4 0.200 0.020 g9 0.11
D 74.8 4 0.200 0.020 2.0 0.10
1.0 84.8 5 0.200 0.020 8.9 0.09
1.0 94.8 5 0.200 0.020 8.8 0.08
1.9 1i03.8 1 0.002 0.002 8.7 0.01
A0 1114 1 0.005 0.005 ) 0.02
1.0 118.4 1 0.006 0.006 8.3 0.02
1.0 124.8 1 0.010 0.010 B.1 0.03
1.0 13z2.8 4 0.200 0.020 59 0.05
L0 142.8 4 (0.200 0.020 T3 0.05
10 152.8 3 ¢.200 ¢0.020 7.4 0.04

TOTALI 1.10



CARATTERISTICHE DEGLI STRATI

h
m

C OO0 00000000000

L e I = I = T ST Sr e

CARATTERISTICHE DEGLI

h
m

[ e e T U S S R Sy S PP
OO0 O0OD0O0OO0O0O00O0O0OO0

v a'v0 OCR

kN/m* kPa
[ 8.8 1
6 14.9 1
(3 21.0 1
[ 27.4 1
7 33.8 1
7 40.4 1
7 47,1 1
10 55:5 4
10 655 4
10 7545 4
3 83.6 1
7 90.1 1
7 96.8 B
& 103.1 it

TOTALI (cm)

' a'v0 OCR

kN/m* kPa
3 8.8 1
6 14.9 1
3 21.0 1
] 27.4 1
7 33.8 1
7 40.4 1
7 47.1 1
i0 55.5 4
10 65.5 4
10 5.5 4
& 83.6 4,
7 90.1 1
7 96.8 it
6 103.1 &

TOTALI (cm)

CR

¢.010
0.010
0.009
0.008
0.008
0.007
0.007
0.200
0.200
0.200
0.009
0.0086
0.008
0.009

STRATI

CR

OO0 0000000 OCOQ

RR

RR

.010
.010
.009
.008
.008
.007
.007
.020
.020
020
.009
.006
.008
.009

CPTU 4B PENNELLO 6 m

P2

COORDINATE (x
N. x1 vl
m m
1 0.0 17.0
> 0.0 16.0
3 0.0 15.0
4 0.0 14.0
5 0.0 13.0
6 0.0 12.0
7 0.0 Y0
8 0.0 10,0
g 0.0 9.0
10 0.0 8.0
L 0.0 7.0
12 0.0 6.0
13 0.0 5.0
14 0.0 4.0
15 0.0 3.0
18 0.0 2.0
17 0.0 1.0
18 0.0 0.0
1
50.0,0.0
fi¥e] ah
kPa cm
3.0 0.13
4.9 Q.12
6.7 0.11
8.4 0.0¢9
9.8 0.09
10.8 0.07
11.7 0.07
12,2 iy
12.06 215
12.8 0.14
12.8 0.06
12.8 0.03
2.9 0.04
et s 0.04
1.32
6
50.0,15.0
fitel &h
kPa cm
12.0 0.37
12.6 0.27
13.4 0.39
14.2 015
14.9 05052
15.3 0.10
15.6 0.0%
15T Uigde
1857 0.18
1555 0.16
153 0.07
15.0 0.04
14.6 0.05
14.2 0.05
2.06

TENSIONI (kPa)

} E PRESSIONI
x2 v
m m
100.0 170
100.0 16.0
100.0 TR0
100.0 14.0
100.0 1350
100.0 12.0
100.0 31,0
100.0 10.0
100.0 2.0
100.0 8.0
100.0 7.0
100.0 6.0
100.0 5.0
100.0 4.0
100.0 3.0
100.0 2.0
100.0 Al
100.0 0.0
COORDINATE
2
50030
TENSIONI
ho 4&h
kPa cm
19.1 0.50
20.6 0.38
2.5 0.28
21.9 0.20
21.9 0.17
21.6 0.13
21.1 0.11
20.4 0.27
19.8 0.23
19..0 0.20
18.3 0.08
17.6 0.05
1609 0.06
16.2 0.06
el
COORDINATE
7
50.0,18.0
ba Ab
kPa cm
i 0.09
3.2 0.08
4.4 0.07
5.6 0.06
6.6 0.06
7.6 0.05
8.4 0.05
9.1 0.13
9.6 0.12
10.0 0.11
10.3 0.05
10.5 0.03
10.6 0.04
10.6 0.04

o
w0
®

(ot

100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100,
100.
100.
100.
100.
100.

(kPa)

)} RELATIVE AI RETTANGOLI DI

0
0
0

(=]

DO 0 00000000

Q
Q

50.0

Lo
kPa

50.7
45.8
41.7
3g.1
35.0
32.2
29.8
27.6
25.7
24.0
22.5
21.2
19:%
1B..¢

[
o
[=elolelololellolelolelolelolssBeNol

RN W SN ©e O

3
,6.0

Ah
cm

0.83
0.61
0.43
0.30
0.25
0.18
0.15
Ozdh
0.29
0.24
0.09
0.05
0.07
0.07

C OO 0000000000000 O00O0O

CO0000C o000 O00 000

E CEDIMENTI

E CEDIMENTI

Ll S EEVERN R Gy B SN e ¢ BV}

50.0,2.0

(cm)

Ao
kPa

49.7
46 .6
43.1
38.7
36.5
33.7
e W
28.8
26.7
24.9
23.3
21.8
20.5
19.3

(cm)

O 000D CcCOCOoOOCOO0O00O0

{X,Y) DELLE VERTICALI DI CALCOLO

(X,Y) DELLE VERTICALI DI CALCOLO

CARICO

z oS

m kPa

0.0 +2

0.0 +6

0.0 +10

0.0 +14

0.0 +18

0.0 +22

g.0 +29

g.0 +39

0.0 +50

0.0 +55

0.0 +55

0.0 +65

0.0 +47

0.0 +31

0.0 +21

0.0 +15

0.0 +9

0.0 +3

G
50.0,12.0

Ah fo &h
cm kPa cm
0.82 26.5 0.60
0.62 27.3 0.45
0.44 27.5 0.33
0.31 27,2 0.24
0.25 26,5 0.20
.18 25.6 Q18
2.5 24.5 0,13
036 23.4 0.31
0.30 22.4 0.26
0.25 21.3 0.22
0.10 20.3 0.08
0.06 1553 0305
0.07 18.4 0.06
0.07 17.5 0.06
397 313



€0

CPTU 4B PENNELLO 4 m

COORDINATE (x,y,2z) B PRESSIONI {o'v) RELATIVE AI RETTANGCLI DI CARICO

N, x1 vyl x2 y2 X3 v3 X4 vy z a'v
m m m m m m m m n kPa
1 0.0 12.0 100.0 12.0 100.0 13.0 0.0 13.0 0.0 +2
2 0.0 11.0 100.0 11.0 100.0 12.0 0.0 12506 0.0 +6
3 0.0 10.0 100.0 10.0 100.0 11.0 0.0 11.0 0.0 +10
4 0.0 9.0 100.0 2.0 100.0 10.0 0.0 100 0.0 +17
g .0 8.0 100.0 8.0 100.0 9.0 0.0 9.0 0.0 +28
6 0.0 7.0 100.0 7.0 100.0 8.0 0.0 8.0 0.0 +38
7 0.0 6.0 100.0 6.0 100.0 7.0 0.0 7.0 0.0 +43
8 0.0 5.0 100.0 5.0 100.0 6.0 00 6.0 0.0 +43
<) 0.0 4.0 100.0 4.0 100.0 5.0 0.0 G0 0.0 +43
10 0.0 3.0 100.0 3.0 100.0 4.0 0.0 4.0 0.0 +35
11 0.0 2.0 100.0 2.0 100.0 3.0 0.0 3 0.0 +20
12 0.0 1.0 100.0 1.0 100.0 2.0 0.0 2.0 0.0 +9
13 0.0 0.0 100.0 0.0 100.0 1.0 0.0 La D 0,0 +3
COORDINATE (X,Y) DELLE VERTICALI DI CALCOQLO
1. 2 3 4 5
500500 500220 50.0,4.0 50.0,7.0 50.0,10.0
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
h y! oc'v0 OCR CR RR Ao ah [ils} Ah Ao Ah Aa £h ite} &h
m  kN/m*®* kPa kPa cm kPa cm kPa cm kPa cm kpPa cm
1.0 6 8.8 1 0.010 0.010 3.3 0.14 16.0 0.45 35.6 0.70 3.5 0.72 14.8 0.43
1.0 6 14.9 1 ©0.010 ¢©.010 5.5 0.14 17.1 0733 32.1 0.50 34.3 0.52 15.9 0.32
1.0 6 21.0 1 0.009 0.009 7.4 0.12 Ltk 0.24 289 0.34 o 0.35 16.4 0:,23
Ll 6 27 .4 1 0.008 0.008 8.9 0.10 1FF 027 26T 0.23 27.9 0.24 16.5 0.16
1.0 7 33.8 1 0.008 0.008 9.8 0.0% 16.9 0.14 23.7 0.18 28 0.19 16.3 0.14
Ll 7 40.4 1 0.007 0.007 10.4 0.07 16.2 0.10 215 Diel3 22.8 0.14 15,8 0.10
T 7 47,1 1 0.007 0.007 B0 0.06 1555 0.09 51 e 0.11 20.7 (o5 bk 152 0.08
1.0 10 585 4 0.200 0.020 10.7 015 14.8 9..2L 18.1 0.25 18.9 0.25 14,5 0.20
1.0 10 65.5 4 0.200 0.020 10.7 0.13 14.1 0.17 16.7 0.20 17.4 0.20 13.9 Q.17
10 10 755 4 0.200 o0.020 10.5 Gl 13.4 0.14 166 0.16 16.1 0.17 1352 0.14
1.0 6 83.6 1 0.009 0.009 10.3 0.08 12.7 0.06 14.5 0.06 14.9 0.086 12.6 0.05
1.0 7 g0.1 1 0.006 0.00s 10.0 0.03 12.0 0.03 1345 0.04 138 0.04 12.0 0.03
1.0 7 96.8 1 0.008 0.008 S 0.03 11.4 0.04 12 .7 0.04 13.0 0.04 11.4 0.04
Ly 0 6 103.1 1 0,009 0.00¢9 9.4 0.03 109 0.04 A9 0.04 12.2 0.04 10.8 0.04
TOTALI (cm) 1..25 2.20 298 3.08 213
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
3
50.0,13.0
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
h ey a'™v0 OCR CR RR Ao Ah
m kN/m* kPa kPa cm
1.0 6 8.8 1 0.010 0.010 2wl 0.09
40 6 14.9 1 0.010 0.010 Bk 0.09
1.0 6 21.0 1 0.009 0.009 4.9 0.08
bl o) 6 27.4 1 0.008 0.008 6.2 0.07
1.0 7 33.8 1 0.008 0.008 e 0.07
0 7 40.4 1 0.007 0.007 T8 0.08
1.0 T 47.1 1 0.007 0.007 8.4 0.08
.0 10 LA 4 0.200 0.020 8.8 0.13
1.0 10 65.5 4 0.200 ¢0.020 8.9 017
1.0 10 TRk 4 0.200 0.020 9.0 0.10
1.0 6 83.6 1 0.009 0.009 8.9 0.04
1.0 7 90.1 1 0.006 0.006 8.8 0.02
1.0 i 96.8 1 0.008 0.008 8.7 0.03
1.0 6 103.1 1 0.009 0.009 8.5 0.03

TOTALI (cm) 0.97



(Robertson & Wnde 1887 - lwasaki et al 1982 - Robertson 2009)

(C.H. Juang, C.S. Ku. C.C. Chen, 2010)
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{Roberison & Wride 1897 - lwasak el al 1982 - Robertson 2009)

{C.H. Juang, C.S. Ku, C.C. Chen, 2010)
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Project:

260

FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE
Location: TRATTO CASTELMASSA - STIENTA

Studio Geologi Associati

Via Emilia all'Angelo 14

42124 Reggio Emilia

CPT: CPTU_GA

Total depth: 18.86 m, Date: 01/02/2019
Coords: lat 44.968129° lon 11.39104°
Cone Type: TECNOPENTA G1-CPL2IN

Cone Operator: L. ZANIRATO
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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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CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 26/02/2019, 13:38:13

Project file: C:\SOFTWARE\cptu_Po.cpt
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Studio Geologi Associati
Via Emilia all'Angelo 14
42124 Reggio Emilia

CPT: CPTU_7A

Total depth: 18.50 m, Date: 01/02/2019
Coords: lat 44.967053° lon 11.40949°
Cone Type: TECNOPENTA G1-CPL2IN
Cone Operator: L. ZANIRATO

geo

Project: FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE
Location: TRATTO CASTELMASSA - STIENTA

Cone resistance Sleeve friction Pore pressure

¥ 1 14 > 2

3 34 1.5
3.5 3.5 2
4 4] 2.5+
4.5 4.5 34
5 5] 3.5
5.5 5.5 4
6 6 4'23
L BS) 5.5
7j 7: 5:
7.5 7.5 6.5
8] 8] 73
8.5 8.5 7.5
g: 9: 8:
. 453 ~ 9.5 gy B2
E 107 E 103 E 97
5 10.5] £ 10.5] £ 91':'-
i g 113 %1052
0445 O 1153 211
12 12 11,5.]
12.54 12.54 12
13 134 12.54
13.59 13.5 13
14 144 13.5+
14.5] 14.57 147
15 153 141'2'.
15.57 15.5: 15.5]
16- 16 e
15.5-_ 15.5: 15.5:
17 17 174
17.54 17.54 17.54
18 18 183

18.5-] T 17 18.5 by T 1 18.5 L | D

2 4 6 8 10 12 14 20 40 60 80 0 100 200 300

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

LY
Iz

1..

0.8

T

T
-40 -18

T T T T

-14

T T ' 1 °F | I
-10 -8 6 -4 -2 4 2 q 6 8 10 12 14 16 18 20
-0.2-

T T
-16 -12

-0.4-
-0.6-
-0.84

-1

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 26/02/2019, 13:38:16 41
Project file; C:\SOFTWARE\cptu_Po.cpt
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CARATTERISTICHE DEGLI STRATI

COoOO0COCOoOO0OCOoOOoOO0C0 00

e e i o S e S N T S S ST

! a'v0
kN/m* kPa
6 8.8
6 14.8
6 20.9
6 272
& 33.8
7 40.0
7 47.0
10 56.6
10 65.6
10 75.6
10 85.6
10 95.6
10 105.6
.6

TOTALI

OCR

WL W B B R R e

(cm)

CARATTERISTICHE DEGLI

h
m

HE R R BR R B BB
CoDO0ODOoOO0OO0DOCOCOOOO

v’ 50
kN/m®* kPa

6 8.8

6 14.8

6 20.9

6 272

& 335

7 40,0

7 47.0

10 55.6

10 65.6

10 FELE

10 85.6

10 95.6

10 105.6

10 115.6
TOTALI

OCR

L R PR T T T S N P Y

{cm)

CR

0.010
0.010
0.009
0.009
0.008
0.007
0.005
0.200
0.200
0.200
0.200
0.200
0.200
0.200

STRATI

CR

¢.010
0.010
0.009
0.009
0.008
0.007
0.005
0.200
0.200
0.200
0.200
0.200
¢.200
0.200

COO 0O OO OO0

CoOO0C OO0 OO

RR

.010
.010
.009
.009
.008
.007
.005
.020
.020
.020
020
020
.020
.020

RR

.020

CPTU 6A PENNELLC 6 m

COORDINATE
x1 ¥yl
m m
1 0.0 17.0
2 0.0 16.0
3 0.0 15.0
4 0.0 14.0
5 0.0 13.0
8 0.0 12.0
I 0.0 11.0
8 0.0 10.0
9 0.0 9.0
10 0.0 8.0
Ll 0.0 7.0
T2 0.0 6.0
12 0.0 5.0
14 0.0 4.0
15 0.0 3.0
16 0.0 20
17 0.0 1.0
18 0.0 0.0
1
50.0,0.0
Ag Ah
kPa cm
3.0 Biafl:3
4.8 0.12
6.7 £.A3
8.4 0.11
9.8 0.09
10.8 0.07
11,7 0.05
12,2 0.17
12.6 0.5
12.8 0.14
12.8 0.12
1z2.8 0.11
124 0.10
12.5 0.09
1.56
&
50.0,15.0
fi%e] 4h
kPa om
12.0 0.37
12.6 0.27
13.4 0.19
14.2 0.16
4.9 0.3
15.3 0.10
15.6 0.06
$5:57 0.22
15.7 0.19
15.5 0.16
15.3 0.14
15.0 0.13
14.6 0.11
14.2 0.10
2.34

(%,¥,2) E PRESSIONI

X2 y2
m m
100.0 17.0
100.0 16.0
100.0 15.0
100.0 14.0
100.0 13.0
100.0 12.0
100.0 11.0
100.0 10.0
100.0 9.0
100.0 8.0
100.0 7.0
100.0 6.0
100.0 5.0
100.0 4.0
100.0 3,0
100.0 2.0
100.0 1.0
100.0 0.0
COORDINATE
2
50.0,3.0
TENSIONI
fo Ah
kPa cm
19 1 0.50
20.6 0.38
21.5 0.28
21.9 0.23
2T.9 0.17
21.6 0.13
21.1 0.08
20.4 0.27
19.8 0.23
19.0 0.20
18.3 0, T
17.6 0.15
16.9 0.13
16.2 0.11
3.03
COORDINATE
7
56.0,18.0
TENSIONI
Lo Ah
kPa cm
2.0 0.09
3.2 0.09
4.4 0.07
5.6 0.07
6.6 0.06
7.6 0.05
8.4 0.04
9.1 0.13
9.6 0.12
10.0 0.11
10.3 0.10
10.5 0.0%
10.6 0.08
10.6 0.08
1.18

{c'r) RELATIVE AI RETTANGOLI DI

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

50.0

18.0
190
16.0
15.0
14.0

e
o BN Ww
oo oo

H A W UM -d oW
C OO0 0000O0

3
.6.0

CC OO0 O0DO0OD0DO0O0O0O00 OO0

{kPa) E CEDIMENTI

Ao
kPa

50.7
45.8
41.7
38.1
35:0
32.2
22.8
27.6
25.7
24.0
22.5
21.2
159.9
18.9

ah
cm

0.83
0.61
0.43
0.34
025
0.18
0.11
0.35
0:.29
0.24
0.20
0.17
0.15
0.13

(kPa) E CEDIMENTI

SCC OO0 OO0

Lol SRR VVRT- U B S B+ e Vel

50.0,9.0

(cm)

Ao
kPa

49.7
46 .6
43.1
3957
36.5
33.7
31.1
28.8
26.7
24.9
23.3
21.8
20.5
12.3

(cm)

oo ooooQ

(X,Y) DELLE VERTICALI DI CALCQLO

CARICO

z ety

m kPa

0.0 +2

0.0 +6

0.0 +10

0.0 +14

0.0 +18

0.0 +22

0.0 +29

Ol +39

0.0 +50

0.0 +55

0.0 +55

0.0 +65

g.0 +47

0.0 +31

0.0 +21

0.0 +15

0.0 +9

0.0 +3

50.0,12.0

Ah fite] ah
cm kPa cm
0.82 26.5 0.60
0.62 b o i 0.45
0.44 27,5 0.33
U35 2.2 0.27
0.26 26.5 0.20
10 B 25.6 0.15
0.11 24.5 0.09
0.36 2354 03l
0.30 22 .4 =25
Q.25 21.3 0.22
0.21 20.3 0.18
0.18 19.3 0.16
DeiTs 18.4 0.14
0.13 17.5 0.12
4.36 3.48

(X,Y) DELLE VERTICALI DI CALCOLC
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CARATTERISTICHE DEGLI

h
m

L S S Qe S S S Y

[eielolelolalolaNol Nl sl

v o'v0
kN/m?® kPa
(3 8.8
6 14.8
(3 209
6 27.2
4 33.5
7 40.0
7 47.0
10 55.6
10 65.6
10 75.6
10 85.6
i0 95.6
10 105.6
10 115.6
TOTALT

P a'vi
kN/m? kPa
[ 8.8
[ 14.8
6 20.9
6 27.2
6 33.8
7 40.0
7 4750
10 55.6
10 65.6
10 TS
10 85.6
10 95.6
10 105.6
10 115.6

TOTALI

OCR CR

L e e e e e S

(cm)

OCR

1
1
1
1
1
A
1
4
4
=
3
3
3
3

{cm)

0.010
0.010
0.009
0.002
0.008
0.007
0.005
0.200
0.200
0.200
0.200
0.200
0.200
0.200

STRATI

CR

0.010
0.010
0.009
0.009
0.008
0.007
0.005
0.200
0.200
0.200
0.200
0.200
0.200
0.200

OO0 O0OC O COO00000O0

OO0 0O OO00O0OO0O

RR

.010
.010
.009
.009
.008
.007
.005
.020
.020
.020
.020
.020
.020
.020

RR

.010
.010
.009
.009
.00g
.007
005
.020
020
.020
020
.020
.020
.020

CPTU 6A PENNELLO 4 m

COORDINATE (x2,y,z) E PRESSICNI (o'v) RELATIVE AI RETTANGOLI DI CARICO

N. x1 yi x2 ye X3 y3 x4 v z
m i m m m i m m m
1 0.0 12.0 100.0 12.0 100.0 13.0 0.0 13.0 0.0
2 0.0 11.0 100.0 11.0 100.0 12.0 0.0 12.0 0.0
3 0.0 10.0 100.0 10.0 100.0 11.0 0.0 11.0 0.0
4 0.0 9.0 100.0 9.0 100.0 10.0 0.0 10.0 0.0
5] 0.0 8.0 100.0 8.0 100.0 9.0 0.0 9.0 0.0
& 0.0 7.0 100.0 7.0 100.0 8.0 0.0 8.0 0.0
7 0.0 6.0 100.0 6.0 100.0 7.0 0.0 T:D 0.0
a 0.0 5.0 100.0 5.0 100.0 6.0 0.0 6.0 0.0
G 0.0 4.0 100.0 4.0 100.0 5.0 0.0 B0 0.0
i0 0.0 3.0 100.0 3.0 100.0 4.0 0.0 4.0 0.0
11 0.0 2.0 100.0 2.0 100.0 3.0 0.0 3.0 0.0
1z 0.0 1.0 100.0 1.0 100.0 2.0 0.0 2.0 B0
13 0.0 0.0 100.0 0.0 100.0 L 0.0 1.0 0.0
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
1 2 3 4
50.0,0.0 50.0,2.0 50.0,4.0 50.0,7.0
TENSIONI (kPa) E CEDIMENTI (cm)
fi¥e] ah Ao Ah Ao Ah file] &ah
kPa cm kPa cm kPa cm kPa cm
Fu3 Q.14 16.0 0.45 35.6 0.70 37.7 0. 72
5.5 0.14 1 0.33 32.1 0.50 34.3 052
7.4 0.12 1Tus 0.24 28.9 0.34 31.0 0.36
8.9 0.11 173 .19 26.1 0.26 258,29 0.28
9.8 0.09 16.9 0.14 23.7 0.19 25.1 0.19
10.4 0.07 16.2 0.10 21.5 0:13 22.8 0.14
10.7 0.04 15.5 0.06 19.7 0.08 20.7 0.08
10.7 Q.15 14.8 0.21 1.1 0.25 18.9 0.25
10.7 6L 14.1 0.17 16.7 0.20 17.4 0.20
10.5 Cu Tl 13.4 0.14 15.5 0.16 16.1 0.17
10.3 g.10 iz.7 0.12 14.5 0.14 14.9 0.14
10.0 Q.09 12.0 0.10 13.5 0.11 13.9 0.12
9.7% 0.08 11.4 0.09 12.7 0.10 13.0 0.10
9.4 0.07 10.9 0.08 119 0.09 1z.2 0.09
1.44 2.43 3.24 3.36
COORDINATE (¥,Y) DELLE VERTICALI DI CALCOLO
6
50.0,13.0 "
TENSIONI (kPa) E CEDIMENTI (cm)
jile) Ah
kPa cm
2.1 0.09
345 0.09
4.9 0.08
6.2 0.08
7.2 0.07
T8 0.05
8.4 0.04
8.8 0.13
8.9 0.11
9.0 0.10
8.9 0.09
8.8 0.08
8.7 0.07
8.5 0.06
1.14

a'v
kPa
+2
+6
+10
+17
+28
+38
+43
+43
+43
+35
+20
+9
+3
5
50.0,10.0
Jite; &h
kPa cm
14.8 0.43
15:9 0.32
l6.4 0.23
16.5 0..15
16.3 0.14
158 0.10
15.2 0.06
14.5 0.20
129 0.17
13.2 0.14
12.6 0.12
12.0 0.10
11.4 0.09
10.8 0.08
2445
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CPTU 7A PENNELLO 6 m

COCRDINATE [x,¥,z) E PRESSIONI (o'v) RELATIVE AI RETTANGOLI DI CARICO

N. x1 ¥l x2 v2 x3 ¥3 x4 Y4 z lobls
m m m m m m m m m kFa
il 0.0 17:.0 100:0 17.0 100.0 18.0 0.0 18.0 0.0 +2
2 0.0 16.0 100.0 16.0 100.0 17.0 0.0 17.0 0.0 +6
3 0.0 15.0 100.0 15.0 100.0 16.0 0.0 16.0 0.0 +10
4 0.0 14.0 100.0 14.0 100.0 15..0 0.0 158 0.0 +14
5 0.0 13.0 100.0 13.0 100.0 14.0 0.0 14.0 0.0 +18
6 0.0 12.0 100.0 12.0 100.0 1340 0.0 13:0 6.0 +22
K 0.0 11.0 100.0 11.0 100.0 12.0 0.0 12.0 0.0 +29
8 0.0 10.0 100.0 10.0 100.0 TL.0 0.0 11..0 0.0 +39
9 0.0 9.0 100.0 9.0 100.0 10.0 0.0 10.0 0.0 +50
10 0.0 §.0 100.0 8.0 100.0 3.0 0.0 9.0 0.0 +58
afak 0.0 7.0 100.0 7.0 100.0 8.0 0.0 8.0 0.0 +55
12 0.0 6.0 100.0 6.0 100.0 7.0 0.0 7.0 0.0 +65
1 0.0 5.0 100.0 5.0 100.0 6.0 0.0 6.0 0.0 +47
14 0.0 4.0 100.0 4.0 100.0 5.0 0.0 5.0 0.0 +31
15 0.0 3.0 100.0 3.0 100.0 4.0 0.0 4.0 0.0 +21
16 0.0 2.0 100.0 2.0 100.0 3.0 0.0 3.0 0.0 +15
17 0.0 1.0 100.0 1.0 100.0 2.0 0.0 2.0 0.0 +9
18 Q.0 0.0 100.0 0.0 100.0 1.0 0.0 1.0 0.0 +3
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
L 2 3 4 5
50.0,0.0 50.0,3.0 50.0,6.0 50.0,9.0 00,1250
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
h y' c'v0 OCR CR RR Ag &h fitel Ah Lo Ah fife} Ah ho Ah
m kN/m* kPa kPa cm kPa cm kPa cm kPa cm kPa cm
1.0 6 5.8 1 0.010 0.010 B0 0.13 191 0.50 507 0.83 49,7 0.82 26.5 Q.60
H A0 6 14.9 1 0.009 0.009 4.9 0.11 20.6 0.34 45.8 8.55 46.6 0.55 27.3 0.41
1.0 [ 2141 1 0.009 0.009 6. T 0.11 21.5 0.27 41.7 0.43 43.1 0.43 27.5 0.33
1.0 3 27.4 1 0.009 0.009 8.4 g.10 Dl 0.23 38.1 0.34 39.7 0,35 272 0.27
1.0 7 B3 1 0.007 0.007 9.8 0.08 218 0.15 35.0 0,22 365 0.22 26.5 0.18
1.0 7 40.5 1 0.007 0.007 10.8 0.07 21..6 0. 43 32.2 0.18 33,7 0.18 25.6 {3 e
L50 7 47.5 1 0.004 0.004 11.7 0.04 211 0.06 29.8 0.08 31,1 0.09 24.5 0.07
10 6 54.3 1 0.00% 0.009 122 0.08 20.4 .12 27.6 0.16 28.8 0.17 23.4 0.14
10 6 60.7 1 0.00% 0.009 12.6 0.07 19.8 0.11 25.7 0.14 26,70 0.14 22.4 0.12
1.0 3 67.0 1 0.00% 0.009 12.8 0.07 19.0 0.10 24.0 0.12 24.9 0.2 2.3 0,11
120 10 o e 4 0.200 0.020 12.8 0.14 18.3 0.19 22.5 0.23 2343 0.23 20.3 0.21
T8 10 85.2 4 0.200 0.020 12.8 0.12 17.6 0.16 21.2 0.19 218 0.20 193 0.18
1 10 95..2 4 0.200 0.020 127 16 R 16.9 0.14 1.9..9 0.17 20.5 017 18.4 0.15
1.0 10 105.2 4 0.200 0.020 12.5 0.10 16.2 0.12 18.9 0.14 i 0.18 Y5 0.13
TOTALI (cm) 1.33 2,64 377 3483 3.04
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
6 7
50.0,15.0 50.0,18.0
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
I ' o'v0 OCR CR RR Ao Ah bo Ah
m kN/m* kPa kPa cm kPa cm
.40, 6 8.8 1 0.010 0.010 12.0 0.37 2.0 0.09
1.0 6 14.9 1 0.009 0.00% 1z2.6 0.24 3.2 0.08
1.0 6 21w 1 0.009 0.00% 13.4 0.1% 4.4 0.07
ie] 6 27.4 1l 0.009 0.00¢% 14.2 0.16 5.6 0.07
1.0 7 339 1. @.007 0.007 14.9 0.11 6.6 0.05
1.0 7 40.5 1 0.007 0.007 15.3 0.10 7.6 0.05
1.0 7 47.5 1 0.004 0.004 15:6 0.05 8.4 0.03
1.0 6 54.3 1 0.009 0.00% 15.7 0ulo 9.1 0.06
1.0 6 60.7 1 0.009 0.009 15.7 0.09 9.6 0.06
T X & 67.0 1 0.009 0.009 PRB 0.08 10.0 0.05
1.0 10 75.2 4 0.200 0.020 1553 0.16 10.3 0.11
| 10 85.2 4 0.200 0.020 150 0,14 10.5 0.10
Tl 10 95,2 4 0.200 0.020 14.6 0.12 10.6 0.09
L 10 105.2 4 0.200 0.020 14.2 0.11 10.6 0.08

TOTALI (¢m) 2,03 1.00
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CARATTERISTICHE DEGLI STRATI

h
m

e e o B ST S SR e R

h
m

COoO0CcCOoOCOCOO0OO0OO OO0

! a'vl0 OCR
kN/m?®* kPa
6 8.8 1
6 14.9 1
6 21.1 1
6 27.4 1
7 33.9 1
7 40.5 1
7 47.5 1
6 54.3 1,
6 60.7 1
6 67.0 1
10 15.2 4
10 85.2 4
10 95,2 4
10 105.2 4
TOTALI (cm)

CARATTERISTICHE DEGLI
y' a'vd OCR
kN/m* kPa
6 8.8 il
6 14.9 dE
6 211 1
& 27.4 a1
7 33593 1
7 40.5 1
7 478 1
& 54.3 1,
[ 60.7 1
6 67.0 1
10 75.2 4
10 85.2 4
10 95.2 4
10 10%5.2 4

el e e e e e S S

OO0 CC OO OoOCOO000C0OoO

TOTALI (cm)

CR

0.010
0.009
0.009
0.009
0.007
0.007
0.004
0.009
0.009
0.009
0.200
0.200
0.200
0.200

STRATI

CR

.010
.009
.009
.009
.007
QO
.004
.009
.009
009
.200
.200
.200
.200

COoOCcC OO 00000000

RR

0.010
0.003
0.009
0.005
0.007
0.007
0.004
0.009
0.009
0.008
0.020
¢.020
0.020
0.020

RR

0.010
0.009
0.009
0.009
0.007
0.007
0.004
0.002
0.00¢9
0.00¢9
0.020
0.020
0.020
0,020

CPTU 7A PENNELLO 4 m

COORDINATE (x,y,2)
N. x1 yl
m m
1 0.0 12,0
2 0.0 11,0
3 0.0 10.0
4 0.0 3.0
5 0.0 8.0
[ 0.0 7.0
7 0.0 6.0
8 0.0 5.0
g 0.0 4.0
10 0.0 3.0
11 0.0 2.0
12 0.0 1.0
13 0.0 0.0
1
50.0,0.0
fLo ah
kPa cm
2.3 0.14
5.5 0.12
7.4 0.12
g.9 {0t |
9.8 0.08
10.4 0.07
b et 0.04
107 0.07
10.7 0.06
10.5 0.06
10.3 0.11
10.0 0.10
9.7 0.08
9.4 0.07
1.23
6
50.0,13.0
Ag Ah
kPa cm
2.1 0.09
3.5 0.08
4.9 0.08
6.2 0.08
7.2 0.06
79 0.05
8.4 0.03
8.8 0.06
8.9 0.05
9.0 0.05
8.9 0.10
8.8 0.09
8.7 0.08
8.5 0.07
0.97

3 N

OO0 0000000 OCOooO
oOooocoocoocCcCcoQOO

Ah
cm

g.72
0.47
0.35
0.27
0.17
0.14
0.06
0.12
0.10
0.08
Q.16
0.13
0.11
0.10

E PRESSIONI (¢'v) RELATIVE AI RETTANGOLI DI CARICO
®x2 ¥y x3 ¥3 x4 VL
m m m m jud m
100.0 12.0 100.,0 530 0.0 13,0
100.0 11.0 100.0 12.0 0.0 12.0
100.0 10.0 100.0 130 0.0 11.0
100.0 9.0 100.0 10.0 0.0 10.0
100.0 8.0 100.0 9.0 0.0 9.0
100.0 7.0 100.0 8.0 0.0 8.0
100.0 6.0 100.0 7.0 0.0 70
100.0 5.0 100.0 6.0 0.0 6.0
100.0 4.0 100.0 5.0 0.0 B
100.0 3.0 100.0 4.0 0.0 4.0
100.0 2:0 100.0 340 0.0 Fal
100.0 1.0 100.0 2.0 0.0 2.0
100.0 0.0 100.0 1.0 0.0 1.0
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLQ
2 3
50.0,2.0 50.0,4.0 50.0,7.0
TENSIONI (kPa) E CEDIMENTI (cm)
bo &h Ao Ah fite}
kPa cm kPa cm kPa
16.0 0.45 35.6 0.70 ST
17.1 0.30 33l 0.45 34.3
1.7 b 0.24 28.% 0.34 Fnd
i o G 019 26.1 0.26 27.9
16.9 0.12 23.7 0.16 25.1
16.2 0.10 21.5 Qi3 22.8
1555 0.05 19.7 0.06 20.7
14.8 0.09 38,2 0.11 iB.g
14.1 0.08 16,7 0.10 17.4
13.4 0.07 15.5 0.08 16,1
L2077 0.14 14.5 0:25 14.9
1i2.0 0.11 13,8 0.13 3.8
11.4 010 2.7 0.11 13.0
10.9 0.09 ach 0.09 12.2
2 ) 2.87

COORDINATE (X,

TENSIONI

¥) DELLE VERTICALI DI CALCOLO

(kPa) E CEDIMENTI

(cm)

o'wv

kPa

+2

+6

+10

+17

+28

+38

+43

+43

+43

+35

+20

+9

+3
50.0,10.0

fity) Ah
kPa cm
14.8 0.43
15.9 0.28
16.4 0.22
16.5 0.18
16.3 0.12
15.8 0.10
15,2 0.05
14.5 0.08
13.8 0.08
13.2 0.07
12.6 0.13
12.0 0.1
11.4 0.10
10.8 0.09
2.086



(Rubertson & Wnde 1997 - Iwasaki ef al 1082 - Robertson 2009)

(C.H. Juang, C.S. Ku, C.C. Chen, 2010)
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(Robertson & Wnde 1897 - Iwasaki el al 1982 - Robertson 2009)

(C.H. Juang, C.S, Ku, C.C, Chen, 2010)
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Studio Geologi Associati

ge o Via Emilia all'Angelo 14 CPT: CPTU_BA

42124 Reggio Emilia Total depth: 18.50 m, Date: 01/02/2019

! Coords: lat 44.936883° lon 11.425413°

Project: FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE Cone Type: TECNOPENTA G1-CPL2IN

Location: TRATTO CASTELMASSA - STIENTA Cone Operator: L. ZANIRATO

Cone resistance Sleeve friction Pore p‘ljzessure
] _ 1+ =
3 34 1.5
3.5 3.5 24
4 4 2.54
4.5 4.5 34
53 5] 3.3
5.5 5.5 i ‘;'-
b & 5
6.5 6.5 5.5
7: 7j 6—
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Q41,53 Q11,53 L]
12 12 11.5]
12.54 12.5 124
134 134 12.5
13.59 13.53 13
14 14 13,5
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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
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CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 26/02/2019, 13:38:18 46
Project file: C:\SOFTWARE\cptu_Po.cpt
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Studio Geologi Associati

e o Via Emilia all Angelo 14 CPT: CPTU_9A
42124 Reggio Emilia Total depth: 17.80 m, Date: 01/02/2019
Coords: lat 44.932004° lon 11.455287°
Project: FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE Cone Type: TECNOPENTA G1-CPL2IN
Location: TRATTO CASTELMASSA - STIENTA Cone Operator: L. ZANIRATO
Cone resistance Sleeve friction Pore pressure
2.5 2.5 ] =
3] 3] 1‘2-.
3.5—- 3.5—_ 2.5:
4 45 3]
4.5 4.5 3.5.]
5+ 5+ 4]
5.5 5.5 4.5
6- 6 5
6.5 6.5- 5.5
7: 7; 6:
7.54 Sie.dl 6.5
8 8 74
8.5 8.5 7.5
—_ 9 e B = 8 ::
E o 5:? E 9.5 E 5]
£ 109 & 104 £ 9.5
5 10.5 3 10.5 & 104
0 314 0 31] O 4054
11,57 11.5] 114
12 12 1153
12.5 12,5 12
13 134 12.5+
13.5 13.59 137
4.3 54.] 13.59
145 14.59 141;5
15 154 154
15.5-: 15.5-_ 15 5:
15': 16‘: 164
16.54 16.5+ 16.5
174 17 174
17.5] 17.59 17.5
LA L LIS NI SN B A T T T T T T T T T
2 4 6 81012141618 50 100 0 100 200
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

S
TS

1_

0.8

45

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 26/02/2019, 13:38:20 51
Project file: C:\SOFTWARE\cptu_Po.cpt
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CARATTERISTICHE DEGLI STRATI

h y' a'v0
m kN/m* kPa

OO0 000000 OoOOCOCOo

e
[= == I REG G BRG IR RGNS - )
o
[
]

98.7
7 LT

O I S s S W P

TOTALI

OCR

T Tl o I S S S ST S S

(cm)

CARATTERISTICHE DEGLI

h ' a'vl
m  kN/m? kPa

8.8
14.9
z21.2
27.6
34.2
40.9
48.0
55.3
62.7
70.0
78.7
88.7
98.7
7 107.1

[l = = I = B R S S R R S
CO0OD0O0O0O0COQO0OC
o
[0 = I~ K I G I R I N I - -

TOTALI

OCR

1
1
1
1
1
1
1
1
1
1
4
4
4
1

{cm)

CR

coocoooOoOoCOoCo
(=]
o
o

STRATI

CR

0.010
0.00¢
0.009
0.008
0.007
0.006

. 004
.004
.004
.200
0.200
0.200
0.006

oo oo

RR

0.010
0.0039
0.00%
0.008
0.007
0.006
0.004
0.004
0.004
0.004
0.020
0.0z20
0.020
0.006

RR

COO0O0OCO0000O0
o
o
o

CPTU BA PENNELLO 6 m

CCORDINATE (x,y,z}
N. %1 vl
m m
i 0.0 17.0
2 0.0 16.0
3 0.0 150
4 0.0 14.0
5 0.0 13.0
6 0.0 12.0
7 0.0 11.0
8 0.0 10.0
9 0.0 9.0
10 0.0 8.0
11 0.0 Tx:Q
12 0.0 £.0
13 0.0 5.0
14 0.0 4.0
15 0.0 3.0
16 0.0 2.0
LT 0.0 1.0
18 0.0 0.0
1
50.0,0.0
Ao Ah
kPa cm
3.0 0.13
4.9 011
6,47 0.12
8.4 0.09
9.8 0.08
10.8 0.06
1.5 0.04
12:2 0.03
12.6 0.03
12.8 0.03
12.8 0.13
12.8 0.12
12.7 0.11
12.8 0.03
1.09
[
50.0,15.0
Jate) Ah
kPa cm
12.0 (6 R
12.6 0.24
13.4 0.19
14.2 0.14
14.9 (fEi
15.3 0.08
15.6 0.05
1543 0.04
TRxT 0.04
15.5 0.03
18:.3 (r. 15
15.0 0.14
14.6 0.12
14.2 0.03
1,75

x2
o

100.
100.
100.
100.
100.
100,
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.

00 O0O0COoO0C oo OoCOCOoOCOoO0C oo

E PRESSIONI

yZ
m

7.0

e e e
[ -
oo oo

=
b
o

e
o =
oo

QM WE N D
OO0 oCcCOoOOo0O0CCOoOCo

x3
m

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

{c'v) RELATIVE AI RETTANGOLI
¥3 x4 v4
m m m
18.0 0.0 18.0
17.0 0.0 17.0
16.0 0.0 16.0
15:0 0.0 1640
14.0 0.0 14.0
13.0 0.0 13.0
12.0 0.0 12,0
1100 0.0 £ A
10.0 0.0 ic.0
9.0 0.0 9.0
8.0 0.0 €.0
T 0.0 7.0
6.0 0.0 6.0
5.0 0.0 5.0
4.0 0.0 4.0
3.0 0.0 3.0
2.0 0.0 2.0
1.0 0.0 1.0

100.0

COORDINATE {(X,Y) DELLE

VERTICALI DI CALCOLC

2 & 4
50.9,3.0 50.0,6.0 50.0,9.0
TENSICNI (kPa) E CEDIMENTI (cm)
Ag Ah fi¥s) Ah Aa
kPa cm kPa cm kPa
1941 0.50 50577 0.83 49.7
20.86 0.34 45.8 0.55 46.6
215 0.27 41.7 0.43 43.1
21.9 0.20 38.1 0.30 39.7
21.9 0.15 35.0 0.21 36.5
21.6 031 32.2 0.15 . T
i 0.06 29.8 0.08 31.1
20.4 0.05 27.6 0.07 28.8
19.8 0.05 25.7 0.06 26.7
19.0 0.04 24.0 0.05 24.9
18.3 0.18 22.5 0.22 23.3
17.6 06.16 212 0.19 21.8
16.9 0.14 19.8 0.16 20.5
16.2 0.04 1:8,4:9 0.04 9.3
230 3.34
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
7
50.0,18.0
TENSIONI {(kPa) E CEDIMENTI (cm)
fite] &h
kPa cm
2.0 0.09
3.2 0.08
4.4 0.07
5.6 0.06
6.6 0.05
7.6 0.04
8.4 0.03
ik 0.03
9.6 0.02
10.0 0.02
058
0.
0.
0

o e e
oo oo
oo ow

0.82

DI CARICO

=

Oo0Cco oo oo O O000O
=== -l R - N

&h
cm

0.82
Q.55
0.43
0.31
0.22
0.16
0.09
0.07
0.06
0.05
0.23
0.19
0.16
0.04

a'v
kPa

+2

+6

+10
+14
+18
+22
+29
+39
+50
+55
+55
+65
+47
+31
+21
+15
9

+3

5

50.0,12.0

fited
kPa

26.5
27.3
AT 5
27.2
26,5
25.6
24.5
23.4
22.4
21.3
20.3
12.3
18.4
175
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CPTU 8A PENNELLO 4 m

COORDINATE {x,y,z) E PRESSIONI {o'v) RELATIVE AI RETTANGOLI DI CARICC

N. %1 vl x2 vz x3 v3 x4 V4 z ofv
™ m m m m m m m m kPa
il 0.0 12.0 100.0 12.0 100.0 13.0 0.0 13.0 0.0 +2
2 0.0 11.0 100.0 11.0 100.0 12.0 0.0 12.0 0.0 +6
3 0.0 10.0 100.0 10.0 100.0 11:¢0 0.0 11.0 0.0 +10
4 0.0 2.0 100.0 2.0 100.0 10.0 160 10.0 0 +17
5 0.0 8.0 100.0 8.0 100.0 9.0 0.0 9.0 0.0 +28
& 0.0 7.0 100.0 7.0 100.0 8.0 0.0 8.0 0.0 +38
7 0.0 6.0 100.0 6.0 100.0 7.0 0.0 7.0 0.0 +43
8 0.0 5.0 100.0 5.0 100.0 6.0 0.0 6.0 0.0 +43
i 0.0 4.0 100.0 4.0 100.0 5.0 0.0 5.0 0.0 +43
10 0.0 3.0 100.0 3.0 100.0 4.0 0.0 4.0 0.0 +35
b Bt 0.0 2.0 100.0 2.0 100.0 3.0 0.0 3.0 0.0 +20
1z 0.0 1.0 100.0 1.0 100.0 240 0.0 2.0 0.0 +9
13 0.0 0.0 100.0 0.0 100.0 1.0 0.0 1.0 0.0 +3
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
1 2 3 4 5
50.0,0.0 50.0,2.0 50.0,4.0 500,720 50.0,10.0
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
h A o'vl OCR CR RR Fifel Ah Ao &h fite] Ah fite] Ah fiYed Ah
m kN/m*® kPa kPa om kPa cm kPa cm kPa cm kPa cm
1.0 3 8.8 1 0.010 0.010 33 0.14 16.0 0.45 35.6 0.70 3T 0,72 14.8 0.43
[ 6 14.9 1 0.009 0.009 5.5 0.12 171 0.30 32.1 0.45 34.3 0.47 B 0.28
1.0 6 21.2 1 0.009 0.009 7.4 0.12 17.5 0.24 28.9 0.34 310 035 16.4 0.22
1.0 7 27.6 1 0.008 0.008 8.9 0.10 17..3 01T 26.1 0.23 27.9 0.24 16.5 0.16
1.0 7 34.2 1 0.007 0.007 9.8 0.08 16.9 (8 g 2357 0.16 2571 0,17 16.3 0.12
1.0 7 40.9 1 0.006 0.006 10.4 0.06 1.2 0.09 21.5 0.11 22.8 0.12 15.8 0.08
150 7 48.0 1 0.004 0.004 LT 0.03 15.5 0.05 18.7 0.06 20.7 0.06 152 0.05
1.0 T 55,3 1 0.004 0.004 10.7 0.03 14.8 0.04 18.1 0.05 18,9 0.05 14.5 0.04
1.0 7 6257 1 0.004 0.004 10.7 0.03 14.1 0.04 16.7 0.04 17.4 0.04 13.9 0.03
1.0 7 70.0 1 0.004 0.004 10.5 0.02 132.4 0.03 155 0.03 16.1 0.04 1B 0.03
1.0 10 78.7 4 0.200 0.020 10.3 (&1 12.7 0.13 14.5 {1 ) 14.9 0.15 1256 0.13
1.0 10 88.7 4 0.200 0.020 10.0 0.09 12.0 0.11 13 b 0.12 13,4 0.13 12, G L
L0 10 98.7 4 0.200 0.020 S 0.08 11.4 0.10 12.7 052% 13.0 0.11 11.4 0.09
1.0 7 40T 1 0.006 0.008 9.4 0.02 10.9 0.03 139 0.03 12.2 0.03 10.8 0.03
TOTALI ({(cm) 1.03 1.88 2.58 2.67 1.81
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
6
50.0,13.0
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
h y! a'vl OCR CR RR Ao &h
m kN/m?® kPa kPa cm
3.0 6 8.8 1 0.010 0.010 2.1 0.09
1.0 6 14.9 1 0.00% 0.009 3.8 0.08
1 6 212 1 0.00¢ 0.009 4.9 0.08
1.0 T 27.6 1 0.008 0.008 6.2 0.07
140 T 34.2 1 0,007 0.007 T 0.086
1.0 7 40.9 1 0.006 0.006 F:9 0.05
1.0 7 48.0 1 0.004 0.004 8.4 0.03
1.0 7 55.3 1 0.004 0.004 8.8 0.03
1.0 7 62.7 1 0.004 0.004 8.9 0.02
2 BT O 7 70.0 1 0.004 0.004 950 0.02
10 10 8.7 4 0.200 0.020 8.9 0.09
1.0 10 88.7 4 0.200 0.020 8.8 0.08
1510 10 98.7 4 0.200 0.020 8.7 0.07
1.0 7 107.1 1 0.006 0.006 8.5 0.02

TOTALI (cm) 0.80
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CPTU SA PENNELLO 6 m

COORDINATE (x,vy,z) E PRESSIONI (o'wv) RELATIVE AI RETTANGCLI DI CARICO

N. x1 ¥l x2 y2 ®x3 y3 x4 ¥i z a'v
m m m m m m m m m kPa
1 0.0 17.0 100.0 17.0 100.0 18.0 0.0 18.0 0.0 +2
2 0.0 16.0 100.0 16.0 100.0 17.0 0.0 17.0 0.0 +6
£ 0.0 15.0 100.0 15.0 100.0 16.0 0.0 16.0 0.0 +10
4 0.0 14.0 100.0 14.0 100.0 150 0.0 15,0 0.0 +14
5 0.0 13,0 100.0 130 1000 14.0 0.0 14.0 0.0 +18
6 0.0 12,0 100.0 12.0 100.0 13.0 0.0 13.0 0.0 +22
i 0.0 11.0 100.0 11.0 100.0 12.0 0.0 12.0 0.0 +29
8 0.0 10,0 100.0 10.0 100.0 11.0 0.0 11.0 0.0 +39
9 0.0 9.0 100.0 5.0 100.0 T 0.0 10.0 0.0 +50
10 0.0 8.0 100.0 8.0 100.0 5.0 0.0 9.0 0.0 +55
i B 0.0 70 100.,0 7.0 100.0 8.0 0.0 8.0 0.0 +55
12 0.0 6.0 100.0 6.0 100.0 7.0 0.0 7.0 0.0 +65
13 0.0 5.0 100.0 5.0 100.0 6.0 0.0 6.0 0.0 +47
14 0.0 4.0 100.0 4.0 100.0 5.0 0.0 5 0.0 +31
15 0.0 3.0 100.0 3.0 100.0 4.0 0.0 4.0 0.0 +21
16 0.0 2.0 100.0 2.0 100.0 3.0 0.0 3.0 0.0 +15
17 0.0 1.0 100.0 1.0 100.0 2.0 0.0 240 0.0 +9
18 0.0 0.0 100.0 0.0 100.0 1.0 0.0 1.0 0.0 +3
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
1 2 3 4 5
50.0,0.0 50.0,3.0 50.0,6.0 50.0,9.0 50.0,12.0
CARATTERISTICHE DEGLI STRATI TENSIONI ({(kPa) E CEDIMENTI (cm)
h e c'v0 OCR CR RR [iYe] Ah fiYe] 4h Aa Ah fa Ah Ag Ah
m  kN/m* kPa kPa cm kPa cm kPa cm kPa cm kPa cm
1.0 6 8.8 1 9.0I11 0.011 3.0 0.14 1952 0.55 50.7 0.91 49.7 0.91 26.5 0.67
140 & 14.6 1 2.0L1 Q81T 4.9 0.14 20.6 0.42 45.8 0,68 46.6 0.68 27.3 0.50
10 3 20.4 1 0.0I1 0.011 6.7 0.14 . EP 0.34 41.7 0.53 43.1 0.54 275 0.41
1.0 6 26.3 1 0.011 0.011 8.4 0.13 219 0.29 38.1 0.43 39.7 0.44 27.2 0.34
1.0 155 34.2 5 0.200 0.020 9.8 0.22 21.9 0.43 35.0 0.61 36.5 0.63 26.5 0.50
1l 10 44.2 4 0.200 0.020 10.8 0.19 21.6 0.35 32.2 0.48 3307 0.49 25.6 0.40
o 10 54.2 4 0.200 0.020 1T=F 0.17 21.1 0.29 29.8 0.38 3Ll 0.39 24.5 0.32
1.0 10 64.2 4 0.200 0.020 12.2 0.15 20.4 0.24 27.6 O 32 28.8 0..32 23.4 027
1.0 10 74.2 4 0.200 0.020 12.6 0.14 19.8 0.21 25.7 0.26 26.7 0.27 22.4 0.23
Tl 10 84.2 4 0.200 0.020 12.8 0.12 19.0 0.18 24.0 0.22 24.9 0.23 21:3 0.20
324 8 93.0 1 0.003 0.003 12.8 0.02 18.3 0.02 22.5 0.03 233 0.03 20.3 0.03
1i. 40 8 100.8 1 0.002 o0.002 12.8 0.01 17.6 0.01 21.2 Q.02 21.8 0.02 19.3 0.02
1.0 8 108.8 1 0.000 0.000 123 0.00 16.9 0.00 19.3 0.00 20.5 Q.00 18.4 0.00
1.0 8 AL7e2 1 0.000 0.000 12.5 0.00 16.2 0.00 18.¢9 0.00 19.3 0.00 17.5 0.00
TOTALI (cm) 1..87 333 4.85 4.95 3.87
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
6 7
50.0,15.0 50.0,18.0
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
h v g'v0 OCR CR RR Ao Ah LO Ah
m kN/m?®* kPa kPa cm kPa cm
1.0 6 8.8 1 0.011 0©.011 12.0 0.41 2.0 0.10
1.0 6 14.6 1 0.011 0.011 12.6 0.30 3.2 0.09
L0 6 20.4 1 0.011 0.011 13.4 0.24 4.4 0.09
1450 6 26.3 1 0.011 0.011 14.2 0.21 5.6 0.09
1.0 10 34.2 5 0.200 0.020 14.9 0.31 6.6 @, 18
1:0 10 44.2 4 0.200 0.020 15,3 0.26 7.6 0.14
Lo 10 54.2 4 0.200 0.020 156 0.22 8.4 DwE3
1.0 10 64.2 4 0.200 0.020 15T 0.19 ek 0.11
1.0 10 74 .2 4 0.200 0.020 15.7 0.17 9.6 0.11
1.0 10 84 .2 4 0.200 0.020 155 0.15 10.0 0.10
1.0 8 SR A 1 0.003 0.003 Adbynid: 0.02 140 w2 0.01
T 8 100.8 1 0.002 0.002 1550 0.01 108 0.01
) 8§ 108.8 1 0.000 0.000 14.6 0.00 10.6 0.00
1.0 8 117.2 1 0.000 0.000 14.2 0.00 10.6 0.00
TOTALI (cm) 2.4%9 1.14
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CARATTERISTICHE DEGLI STRATI

h 'S a'vld OCR
m kN/m* kPa

1.0 [3 8.8 1
1.0 6 14.6 1
1.0 6 20.4 1
1.0 6 26.3 I
1.0 10 34,2 5
1.0 i0 44 .2 4
1.0 10 54.2 4
1.0 10 64.2 4
1.0 10 74.2 4
1.0 10 84.2 4
1.0 8 93.0 1
150 8 100.8 1
Ll 8 108.8 1
1.0 8 11%.2 1

TOTALI (cm)

CARATTERISTICHE DEGLI

h y' a'vl OCR
m kN/m? kPa

1.0 6 8.8 1
1.0 6 14.6 1
1.0 6 20.4 1
1.0 6 26.3 1
1.0 10 34.2 5
1.0 10 44.2 4
1.0 10 54.2 4
1.0 10 64.2 4
1.0 10 4.2 4
1.0 10 84.2 4
1.0 8 93.0 1
1.0 8 100.8 1
1.0 § 108.8 i
1.0 8 217,23 1

TOTALI (cm)

STRATI

COoOO0CCOO0O0000O0

D000 CODO0OO0CO0O000O

CR

CR

Elafaiay
.011
.011
.011
.200
.200
.200
.200
.200
.200
.003
ooz
.000
.000

RR

0.011
0.011
0.011
0.011
0.020
0.020
0.020
0.020
0.020
0.020
0.003
0.002
0.000
0.000

RR

0.011
0.011
0.011
0.011
.020
.020
.020
020
020
020
.003
.002
.000
.000

(=]

OO0 00O 0O0O0O

CPTU 9A PENNELLO 4 m

COORDINATE (x,v,z) E PRESSIONI (o'v)

N. x1 vl
m m
Ak 0.0 12
2 ol 11
3 0.0 10
4 0.0 08
5 0.0 8.
6 0.0 7.
7 0.0 6.
8 0.0 B
9 Q0 b1
10 0.0 3
1 0.0 2%
Tegh 0.0 B
13 0.0 B
1.
500050
fite} Ah
kPa cm
33 0.18
5.5 0.15
7.4 0.15
8.9 0.14
9.8 0.22
10.4 0.18
T & 0.16
1087 Divlss
10.7 0.12

10.5 0.10
10.3 0.01
10.0 0.01
947 0.00
9.4 0.00

1.53

kPa cm

0.10
0.10
0.10
0.10
0.17
0.14
0.13
0.11
0.10
0.09
0.01
0.01
0.00
0.00

U w0 oWk oo

0 mWwW®®E®EIIN R Wk

OO0 O00O0OO0QOOOC0 OO

%2 v2 %3 ¥3 x4

m m m m
100.0 12.0 100.0 13.0 0.
100.0 11.0 100.0 12.0 0.
100.0 10.0 100.0 11.0 0.
100.0 9.0 100.0 10.0 0.
100.0 8.0 100.0 .0 0.
100.0 7.0 100.0 8.0 0.
100.0 6.0 100.0 7.0 0.
100.0 5.0 100.0 6.0 0.
100.0 4.0 100.0 ;=30 0.
100.0 3k 1000 4.0 0.
100.0 2.0 100.0 3.0 0
100.0 1.0 100.0 2.0 0
100.0 0.0 100.0 1.0 0

COORDINATE (X,Y)
2
50.0,2.0

DELLE VERTICALI
3
50.0,4.0

TENSIONI (kPa) E CEDIMENTI

Ao &h
kPa cn
16.0 0.50
17,1 0:.37
17.5 0.30
17.3 0.24
16.9 0.35
16.2 0.27
15.5 0.22
14.8 0.18
14.1 015

13.4 0.13
i2.7 0.02
12.0 0.01
11.4 0.00
10.9 0.00

CCORDINATE (X,Y)

fis] Ah

kPa cm
35.6 0.78
321 0.56
28.9 0.42
26.1 0.33
237 0.46
2145 0.35
19.9 0.27
18.1 0.22
1647 0.18
15.5 0.15
14.5 0.02
135 g.01
i e Bl ) 0.00
11..9 0.00

272

DELLE VERTICALI DI CALCOLO

TENSIONI (kPa) E CEDIMENTI

OO 000000 0COCoO0

DI

RELATIVE AI RETTANGOLI DI

ya
m

i3.0

COO0O0O0O00O0OO0OO0O

FRNWa o9

50.0,7.0

(cm)

Ao
kPa

ity A g

W W
i
oW

=
~1
NOWwWwE b Ww-dmEE W

(em)

CALCOLO

CARICO

z a'v

m kPa

0.0 +2

0.0 +6

0.0 +10

0.0 +17

0.0 +28

0.0 +38

0.0 +43

0.0 +43

0.0 +43

0.0 +35

0.0 +20

0.0 +9

0.0 +3

5
500,100

Ah Ao £&h
om kPa cm
0.80 14.8 0.47
0.58 154 .35
0.44 16.4 0.28
0335 16.5 0.23
0.48 163 0.34
0.36 15:.8 0.27
0.28 16,2 0, 23
0.22 14.5 0.18
0.18 39 0.15
0.15 13.2 0513
0.02 12.6 0.02
0.01 12.0 0.01
0.00 11.4 0.00
0.00 10.8 0.00
3.87 2.64



(Robertson & Wnde 1897 - lwasaks et al. 1882 - Robertson 2009)

(C.H. Juang, C.S. Ku, C.C. Chen, 2010)
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RISCHIO LIQUEFAZIONE

(Roberison & Wnde 1997 - lwasaki a1 al 1882 - Roberison, 2008)
(C.H. Juang, C.S. Ku, C.C, Chen, 2010}

q./p, f/p, Fr (%)
[} 20 40 &0 B0 100 o 0.4 0.8 1.2 1.6 2 0 2 4 [ 8 10
o = =3 ~ f o+ - S - o " =
I
~ 2 4 —] - 2 4-— -
L_Eb \
iy m—— S| DRSS N
] B 5 S
?_ T =
e o=
ST e el | B 10 —
% 12 {__AI-; i
14 -t
15 ] TL__
16 \% —
= 18
m m m
3 FC(%) Q) (@l
0 1 2 3 4 5 0 20 10 ] 80 100 [ 20 40 & 80 100
d f . 0 0
2 = 2 2 |
. ki e s e~ "
__3{; ﬁ
6 I 6 6
= L] .
5 8 ;-_. 8 }_
% _agz'-_—"_: i —_ i P L ”
—= < s — ceeola o adf
T =
0 12 ::> 2 o 4
14 (’E 1 ] 18
16 % 16 L% 16
18 i 1 1 —ﬁﬁ
| m
l SUGLI QRGANIC!
DAARGILLA LIMIOSA AD ARGILLA
DA LIMO ARGILLOSO A LIMO SABBIOSO
‘DA SABBIA LIMOSA A LIMO SABRIOSO
DA SABBIA A SABBIA UMOSA
DA SABBIA GHIAIOSA A SABBIA DENSA
CSRx MWF {-) CRR,. () FSL ZpxAz
0 01 02 03 04 05 0 05 1 15 2 0 s 10 15 20
] o | o
2 2 2
a i \ 4 a
‘ /
6 (3 6
) r, . § =
2 8 maag 9o 2 mae oo o o 2
=352 J il e 8. ° o &
10 10 10
o s-?ﬁ o o o =0 oo o
12 f 12 12
B I . D P
i ] ”AFQ&DE‘P&--W $ - o S0 i
nwr[ﬂ-ﬂ FeseP 20Bot B °Fo oo’ og 0 sc ooe % o ©°
16 16 16
f i' | o o oo R P~ TR
18 J e e "‘f’ 18 S—
m o = —_ m - e e - m
BASSO ALTG MOLTO ALTO
RIFERIMENTO: CPTUSA MAGNITUDO: 5.8 MODERATO
ACCELERAZIONE ORIZZONTALE: 0.226 RISCHIO Bl LIQUEFAZIONE

SOFTWARE GIANVITO GASSINADRI 2014



(LIELOG

CPTU BA - SENZA SISMA E COESIONE = 06 kPa

VERIFICHE DI STABILITA

CPTU 8A - CON SISMA E COESIONE = 2 kPa
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Studio Geologi Associati

ge o Via Emilia all'Angelo 14 CPT: CPTU_10A

42124 Reggio Emilia Total depth: 17.90 m, Date: 01/02/2019

‘ Coords: lat 44.939425° lon 11.48352°

Project: FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE Cone Type: TECNOPENTA G1-CPL2IN

Location: TRATTO CASTELMASSA - STIENTA Cone Operator: L. ZANIRATO

Cone resistance Sleeve friction Pore p&gssure
1 o
3] 34 1.5
3.5 3.5 2
44 4] 2.5
4.5 4.5] 31
B 5 R
- i 4 -
. E 5
5.5: 5.5-_ 5.5:
74 7 6
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8 8] 74
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10+ 104 = E
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] E ] L o 104
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12.5 12.54 124
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13.5 13.5] 13
14+ 144 13.5+
14.5- 14,57 14
15 157 141':E
15.5+ 15.5 g
16 164 16
Les] L] 16.59
171 17 174
4775 7.5 17.53
B o L A e e | e A B S | LI DO LI L R BN B |
2 4 6 8 10 12 14 20 40 60 0 100 200 300 400 500
Tip resistance (MPa) Friction (kPa) Pressure (kPa)

The plot below presents the cross correlation coeficient between the raw gc 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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CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 26/02/2019, 13:38:22 56
Project file: C:\SOFTWARE\cptu_Po.cpt
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CARATTERISTICHE DEGLI STRATI
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CARATTERISTICHE DEGLI
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kN/m* kPa

1
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6
6
6
6
&
7
7
7} 52.
7
7
7
Q
Q
8

o'vl

TOTALI

a'vQ

kN/m* kPa

8.6
14.5
20.5
26.6
32.8

TOTALI

OCR CR

HoO W HE HH &R

{cm)

OCR

OOV R e e

(cm)

OO0 0000000 O0OO0OO0O

STRATI

D000 O0O0O0O000O0O
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.004
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.003
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0,010
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CPTU 10A PENNELLO 6 m

COORDINATE (x,¥,2)
N. x1 ¥yl
m m
1 Q.0 17.0
2 0.0 16.0
3 0.0 15.0
4 0.0 14.0
5 0.0 13:.:0
6 0.0 12.0
7 0.0 1450
8 0.0 10.0
g 0.0 08,1
10 0.0 8.0
11 0.0 730
12 0.0 6.0
13 0.0 5.0
14 0.0 4.0
15 0.0 3.0
16 0.0 2.0
157 0.0 1.0
18 0.0 0.0
1
50.0,0.0
Jats] Ah
kPa cm
3.0 @15
4.9 0.13
6.7 0.12
8.4 0.11
8.8 0.10
10.8 0.08
1.3 0.07
12.2 0.05
12.6 0.03
12.8 0.03
12.8 0.03
12.8 0.12
L2 {uftersi
Y25 0.02
1.186
5i0:..05,25..0
fite] Ah
kPa cm
12.0 0.42
128 0.27
13.4 0.22
14.2 0517
14.9 0:425
15.3 0.11
15.6 0.09
1B T 0.07
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1545 0.04
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m
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100.0
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100.0
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y2
m
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o =
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100.

COORDINATE (X,Y)

50.0,

Ao
kPa

19:1
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21.9
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20.4
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17.6
16.9
16.2

2
3.0

v) RELATIVE A

3 v3
m
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17.0
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15.0
14.0
13.0

OO0 CCO OO0 O00O000O0CCOo
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DELLE VERTICALI DI CALCOLO

3
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TENSIONI (kPa) E CEDIMENTI

COORDINATE (X,

50.0,

Ao

=
o
]

Wl e W

O WOoONE RO D DO

7
18.0

TENSIONI

Ah
cm

0.10
0.09
0.08
0.07
0.07
0.086
0.05
0.04
0.03
0.02
0.02
0.10
0.039
¢.01

Y)

Ao Ah
kPa cm

50.7 0.92

45.8 0.62
41.7 0.48
38.1 0.35
35,0 0.28
Fz2 0.21
29.8 0.15
27.6 0.11
25.7 0.06
24.0 0.05
22.5 0.05
21.2 0.20
190 017
18.9 0.02

3.68

DELLE VERTICALI DI CALCOLO

(kPa) E CEDIMENTI

ok w9

50.0,9.0

(cm)

fite]
kPa

49.7
46.6
43.1
3497
36.5
3347
31.1
28.8
26.7
24.9
23.3
21.8
20.5
12.3

(cm)

CCCO0O00O0COO0ODOODD0 OO0

CARICO

z Gty

m kPa

0.0 +2

g.0 +6

0.0 +10

0.0 +14

0.0 +18

0.0 +22

0.0 +29

0.0 +39

0.0 +50

0.0 +55

0.0 +55

0.0 +65

a.0 +47

0.0 +31

0.0 +21

0.0 +15

0.0 +9

0.0 3

5
50.0,12.0

Ah heo 4k
cm kPa cm
0.92 26.5 0.67
0.63 273 0.46
0.49 27.5 0.37
0.36 272 0.28
0.29 26.5 G.23
0.22 25.86 .17
0.16 24.5 &3
Q.91 23.4 0.10
0.06 22.4 0.06
0.05 213 0.05
0.05 20.3 0.04
0.20 193 0.18
Q2T 18.4 0.16
0.02 iy 0.02
3.73 2,92
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CPTU 10A PENNELLO 4 m

COORDINATE
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m m
1 0.0 12.0
2 0.0 11.0
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9 0.0 4.0
10 ey 3.0
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o i
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Ag Ah
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2e.3 0.10
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OO0 0000000
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(Robertson & Wride 1897 - lwasaki et al 1982 - Robertson, 2009)

(C.H. Juang, C.5. Ku, C.C. Chen, 2010)

G/Ps
0 20 10 50 80 100
0+ T 1
1 - S N
s [
i
=
—==
=
% H—
————
15 —-—%—
m
le
° 1 2 3 4 H
B ; :
2

pld]
")g

14

16 f(—"

I SUOL ORGANICH
DA ARGILLA LIMOSA AD ARGILLA

DALIMO ARGILLOSO A LIMO SABBIOSO.
DASABBIA LIMOSA A LIMO SABBIOSO
DA SABBLA A SABBIA LIMOSA
DA SABBIA GHIAIOSA A SABBIA DENSA

CSRX MWE (<) CRR, ()
[ 01 Q2 03 04 Q.5

RN\

RIFERIMENTO: CPTU10A

12

14

16

18

RISCHIO LIQUEFAZIONE

f/p,

4] 04 0.g 12 16 2

o 20 40 60 80

100

10

12

1 g —

ull

2
A
-,
wﬁwnw
10
i i TC Y £ S

ni+—- o
.
14 & 60 o108 i
-
- 4ime ] o los %
comn b & ol
N T
m

MAGNITUDO. 5.8
ACCELERAZIONE ORIZZONTALE 022

—

14

15

Q, ()

(Qen)es ()

60 B0

20 40

100

16

18

BASSO

A0 MOLTOALTO

MODERATO

RISCHIO DI LIQUEFAZIONE

SOFTWARE GIANVITO CASSINADR] 2014



[LLLOG

CPTU 10A - SENZA SISMA E COESIONE = 0.6 kPa

VERIFICHE DI STABILITA

CPTU 10A - CON SISMA E CDESIONE = 25 kPo
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Studio Geologi Associati

e o Via Emilia all'Angelo 14 CPT: CPTU_11A
42124 Reggio Emilia

Total depth: 19.04 m, Date: 01/02/2019
Coords: lat 44.934315° lon 11.494664°

Project: FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE Cone Type: TECNOPENTA G1-CPL2IN
Location: TRATTO CASTELMASSA - STIENTA Cone Operator: L. ZANIRATO
Cone resistance Sleeve friction Pore pryessure
4.5 4,53 i t
5 5 24
5.5+ 5.5 2.5+
- - 3_
ey 3 3.5
6.5 6.5 4
7] 74 4.5
7.5+ 7.5 5
8 - 8- 5.54
] i 6 -
8.5+ 8.5 65
9] 9] 73
9.5 9.5 7.5
104 104 8
_10.5 __10.5] = 8'3:
E 114 E 114 E 9.5
5 11.54 £ 11.54 £ 104
S 12 o 121 © 10.57
04175 0 43.5] o 1;:
13 134 111‘23
13.5- 13.5- 125
14 14 13
14.54 14.5 13,54
154 154 14
15.5- 15.54 S
+37] = 154
16—- 16 15.5-
16.5- 16.5- 16
174 17- 16.5
17.54 17.54 174
j 4 17.54
18- 18 ot
18.5-] 18.5- 18.5
19-4 L T R T BN T R L) 19 T T T T T T T 194 T T T T T T T
2 4 6 B 101214 16 18 20 40 60 0 200 400 600
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

Y
T

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 26/02/2019, 13:38:25 61
Project file: C:\SOFTWARE\cptu_Po.cpt
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Studio Geologi Associati

e o Via Emilia all'Angelo 14 CPT: CPTU_12A
42124 Reggio Emilia Total depth: 18.00 m, Date; 01/02/2019
Coords: lat 44.934498° lon 11.510431°
Project: FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE Cone Type: TECNOPENTA G1-CPL2IN
Location: TRATTO CASTELMASSA - STIENTA Cone Operator: L. ZANIRATO
Cone resistance Sleeve friction Pore pressure
1 ==
2.§ 1 .5_:
& 2]
3.5+ 2.5]
4 3_-
4.5 3.5
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5.5 4.5
6 5
6.5 5.5
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7.5 6.5
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B'z ] 8]
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£ 439 E o]
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2 10.5] o 104
a 114 0 10.54
11.5- 11
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15.5 15.5] - :
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16.5 16.5
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17.54] 17.59
i8 LIS I T L N Y L B LB L 18 T T T T T T T 18 T T T T T T T
2 4 6 8 101214 1618 20 40 60 0 100 200 300
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
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Studio Geologi Associati

geo Via Emilia all'Angelo 14 CPT: CPTU_12B
42124 Reggio Emilia Total depth: 18.00 m, Date: 01/02/2019
b Coords: lat 44.934833° lon 11.514037°
Project: FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE Cone Type: TECNOPENTA G1-CPL2IN
Location: TRATTO CASTELMASSA - STIENTA Cone Operator: L. ZANIRATO
Cone resistance Sleeve friction Pore pressure
1 L4
2.5 2.5 L5 =
3: 3: 2]
3.5: 3.5-: 2.5_'
43 4 33
4.5 4.5 3.5
5 5 43
5.5 5.5 4.5
6 6 5
6.5 6.5 5.5
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8.5 8.5 7:57
9] T e g:
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g 107 5 10 £ 9.5
$10.54 5 10.54 S 104
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14,54 14.5- E
5] 5] 14.5-
N - 15-
15.54 15.5 15.54]
16 164 16
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18 TT TP TP TP TP 7T 7171 18 T T T T T T T 18 LN LI N N R L |
2 4 6 B 101214 16 18 20 40 60 0 50 100 150 200 250
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
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COoO00000 000000

a'v0
kPa

TOTALI

CARATTERISTICHE DEGLI

a'vl
kPa

15.0
25.0
35.0
45.0
55.0
65.0
73.3
80.0
87.3
94.9

102.2
108.92
115.2

TOTALI

HHERMESRRBROOOOOOAN

CARATTERISTICHE DEGLI STRATI

OCR CR

0.200
0.200
0.200
0.200
0.200
0.200
0.007
0.007
0.002
0.004
0.006
0.008
0.010

STRATI

CR

0.200
0.200
.200
.200
.200
.200
.007
.007
.002
.004
.006
.008
.010

(o= T B s B B o B s 3 o o 3K o Y 0 K o

RR

0.020
0.020
0.020
0.020
0.020
0.020
0.007
¢.007
g.00z2
0.004
0.006
0.008
0.010

RR

0.020
0.020
0.020
0.020
0.020
0.020
0.007
0.007
0.002
0.004
0.006
0.008
0.010

CPTU 11A PENNELLO 6 m

COORDINATE {x,vy,z}

N. x1 vl
m m
1 0.0
2 0.0 16
3 0.0 15
4 0.0 14
5 0.0 13
6 0.0 1.2
7 0.0 11
8 0.0 10
9 0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1
500500
Lo &h
kPa cm
3.0 0.1¢
4.9 0.16
B, DAES
8.4 0,15
9.8 0.14
10.8 0.13
12,3 0.04
12.2 0.04
12.6 0.01
12.8 0.02
12.8 0.03
12.8 0.04
1247 0.05
.3
6
50.0,15.0
Ag Ah
kFa cm
2.0 0.51
12.6 0.36
13.4 0.28
14.2 0.24
14.9 0.21
153 0.18
15.6 0.06
159 0.05
15.7 0.01
1 50b 0.03
1553 0.04
15.0 0.04
14.6 0.05
2.07

OO0 OO0 0CO0O0O0O0O0000O0O0C

O N WS ;O @O

E PRESSIONI

x2 v2
m m
100.0 17.0
100.0 16.0
100.0 15.0
100.0 14.0
100.0 13.0
100.0 12.0
100.0 11.0
100.0 10.0
100.0 9.0
100.0 8.0
100.0 720
100.0 6.0
100.0 5.0
100.0 4.0
100.0 3.0
100.0 20
100.0 1.0
100.0 0.0
COORDINATE
50.0;3.0
Ji¥al Ah
kPa cm
19.1 g.71
20.6 0.52
21..5 0.42
21.9 0.34
2149 ¢.29
21.6 0.25
21.1 0.08
20.4 0.07
19.8 g.02
19.0 0,03
18.3 0.04
17.6 0.05
165 0.06
2.89

COORDINATE (X,Y¥) DELLE VERTICALI DI CALCOLO

50.0,18.0

Ao

Fl
o
o

W o s AN GORND

—-
(=R =RV RN e LU AP e 5 )

o e
oo
o n

TENSIONI

to'v)

(kPa)

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

50.0,6.0

fi¥e}
kPa

5047

y3

m

18.

16.
L5
14.

[
[

1

3

OO0 000 O0O0000000000CoOoo

ERWdEsE oo o

x4

3

OO0 COCOO0OD0DO0ODO00O00O0O0CoCo
OO C OO 0000000000 OCCO

TENSIONI {(kPa) E CEDIMENTI

E CEDIMENTI

RELATIVE AI RETTANGOLI DI

vé
m

18.0
17.0
16.0
15.0
l4.0
13.0
12.0
13:a:0

=
o
L=}

HAMN WL QoW
O 00 COoO00O0O

(X,¥) DELLE VERTICALI DI CALCOLO
50.0,9.0

(ecm)

Ao
kPa

43.7
46.6
43.1
32.7
36.5
33.7
35 h
28.8
26.7
24.9
23.3
21.8
20.5

(em)

CARICO

Z a'wv

m kPa

0.0 +2

0.0 +6

0.0 +10

0.0 +14

0.0 +18

0.0 +22

0.0 +29

0.0 +39

0.0 +50

0.0 +55

0.0 +55

0.0 +65

0.0 +47

0.0 +31

0.0 +21

0.0 +15

0.0 +9

0.0 +3

50.0,12.0

Ah &h
cm cm
Lggr 26.5 0.88
089L 273 0.64
0.70 27.5 0.50
0.55 27 0.41
Q.44 26 0.34
0.36 25 0.29
g.11 24 0.09
0.08 23 0.08
0.02 22 0.02
0.04 21 0.04
0.05 20 0.05
0.06 193 0.06
0.07 18.4 0.06
4,69 3.46
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12
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14
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CO0O0O00O0O0COOOO0OO

L e e e R il o S I
OO0 00000000000

a'v0

kPa

15.0
25.0
35.0
45.0
55.0
65.0
T3

TOTALI

CARATTERISTICHE DEGLI

o'v0
kPa

15.0
25.0
35,0
45.0
55.0
65.0
7343

TOTALI

HMBEPRHEFRPRERRPOOGV OGN

Ll I RS S BS B N N B

CARATTERISTICHE DEGLI STRATI

CR

.200
.200
.200
.200
.200
.200
.007
.007
.002
.004
0.006
0.008
0.010

OO0 00000000

STRATI

CR

0.200
0.200
0.200
0.200
0.200
0.200
0.007
0.007
0.002
0.004
0.006
g.008
¢.010

RR

0.020
0.020
0.020
0.020
0.020
0.020
0.007
0.007
0.002
0.004
0.006
0.008
0.010

RR

0.020
0.020
0.020
0.020
0.020
0.020
0.007
0.007
0.002
0.004
0.006
0.008
0.010

CPTU 11A PENNELLO 4 m

CCORDINATE (x,y,z) E PRESSIONI

N. x1 yl

2

m

W 3 s R

COoO0O0O0O0OO0O0OO00O0O0CO0
OO0 OO0 O0 OO0

50.0,0.0

ha &h
kPa cm

0.17
0.17
0.17
0.16
0.14
0.13
0.04
0.04
0.01
0.02
0.02
0.03
0.04

=
o
N O MWW dd s oW s U W

50.0,13.0

Ah

=
o >
w g
aQ
3

N WO W NN W O
cCcCcooococo

=

=

QMW mEME-- b W

13
ks
10.

0
OO0 O0OO0O0O0CO OO0

O R WE UG ) @

X2
m

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

COORDINATE (X,Y)

50.0,2.0

Aa
kPa

16.0
17.1
1745
1%7-3
16.9
l6.2
iB:b
14.8
14.1
12.4
129
12.0
11.4

COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO

v2
m

12.0

o
o=
oo

(=0 N R L AN - Y o]
OO0 0000 O0OO0

TENSIONI

ah
cm

0.63
0.45
0.35
0.28
0.23
0.19
0.06
0.05
0.01
0.02
0.03
0.04
0.04

{c'v)

X3
m

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

y3
m

13.0
12.0
11.0
10.0

R Wb M ] A
COoOO0OO0OOO0OCOO

3

50.0,4.0

(kPa) E CEDIMENTI

4h
cm

1.06
0.7z
0.52
0.40
031
0.25
0.07
0.06
0.02
0.03
0.03
0.04
0.05

TENSTONI (kPa) E CEDIMENTI

CO0CO0000O0O00 000
COQQCo o000 OD0O00O0

RELATIVE AI RETTANGOLI DI

B W e o -] @ W

DELLE VERTICALI DI CALCOLO

50.0,7.0

(cm)

[ils)
kPa

37.7
34.3
31.0
279
25.1
22.8
20.7
18.9
17.4
16.1
14.9
139
13.0

(cm)

COoOOC oo OoOO0COoOOCCOOO0O

CARICO

Zz a'v

m kPa

010 +2

0.0 +6

0.0 +10

0.0 +17

0.0 +28

0.0 +38

0.0 +43

0.0 +43

0.0 +43

0.0 +35

0.0 +20

0.0 +9

0.0 +3

50.0,10.0

4h Ah
cm kPa cm
1.09 14.8 0.60
0.75 15,8 0.43
0385 16.4 0.33
0.42 16.5 0.27
0.33 16.3 0.22
0.26 15 0.19
0.08 15. 0.06
0.086 14. Q.05
0.02 s 0.01
0.03 13. 0.02
0.04 12. 0.03
0.04 12. 0.04
0.05 B, 0.04
= e 2.29
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CPTU 12A PENNELLO 6 m

COCRDINATE (x,y,z) E PRESSICNT (o'v} RELATIVE AI RETTANGOLI DI CARICO

N. x1 ¥l x2 vZ x3 y3 P v z o'v
m m m m m m m m m kFa
1 0.0 17.0 100.0 17.0 100.0 18.0 0.0 18.0 0.0 +2
2 0.0 16.0 100.0 16.0 100.0 17.0 0.0 17.0 0.0 +6
3 0.0 15.0 100.0 15,0 100.0 16.0 0.0 16.0 0.0 +10
4 0.0 14.0 100.0 14.0 100.0 15,0 0.0 15::0 0.0 +14
5 0.0 13.0 100.0 13.0 100.0 14.0 0.0 14.0 0.0 +18
& 0.0 12.0 100.0 12.0 100.0 13.0 0.0 13.0 0.0 +22
7 0.0 11.0 100:0 11.0 100.0 12.0 0.0 1230 0.0 +29
8 0.0 10.0 100.0 10.0 100.0 130 0.0 1300 0.0 +39
g 0.0 9.0 2000 9.8 A0 10.0 0.0 10.0 0.0 +50
10 0.0 8.0 100.0 B.0 100.0 9.0 0.0 9.0 0.0 +85
13 0.0 7.0 100.0 7.0 100.0 8.0 0.0 8.0 0.0 +55
12 0.0 6.0 100.0 6.0 100.0 7.0 0.0 i) 0.0 +65
13 0.0 5.0 100.0 5.0 100.0 6.0 0.0 6.0 0.0 +47
14 0.0 4.0 100.0 4.0 100.0 5.0 0.0 5.0 0.0 +31
15 0.0 3.0 100.0 3.0 100.0 4.0 0.0 4.0 0.0 +21
16 0.0 2.0 100.0 2.0 100.0 3.0 0.0 30 0.0 +15
Ak 0.0 3.0 1000 1.00 200.0 2ol 0.0 2.0 0.0 +9
13 0.0 0.0 100.0 0.0 100.0 140 0.0 1.0 0.0 +3
COCRDINATE (X,Y) DELLE VERTICALI DI CALCOLO
1 2 3 4 5
50.0,0.0 B0y 300 50.0,6.0 50.0;9:0 5001240
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)

h y! g'v0 OCR CR RR Jiled ah fite} Ah files 4h Aoy Ah Ag Ah
m kN/m* kPa kPa cm kPa cm kPa cm kPa cm kPa cm
1.0 & 845 1 0.011 0.011 3.0 0idh 19::] 0.56 50.7 0.93 49.7 0.92 26.5 0.68
1.0 & 14.2 1 0.011 0.011 4.9 0.14 20.6 0.43 45.8 0.69 46.6 0.69 2753 05T
1.0 [ 20.0 1 0.011 0.011 6.7 0.14 o) R 0.35 41..7 0.54 43.1 0.55 275 0.41
1.0 6 25.8 1 0.011 0.011 8.4 0.13 21.9 0.29 38.1 0.43 39.7 0.44 27.2 0.34
1.0 [3 31.7 1 0.010 0.010 9.8 0.12 21,9 0.23 35.0 0.32 36k 0.33 26.5 0.26
Lot & 37.7 1 0.010 0.010 10.8 (i 21.86 a.20 32.2 0.27 337 0.28 25.6 0.23
1.0 & 43.7 1 0.010 0.010 11.7 0.10 21.1 7 29.8 0.23 e 1 9 0.23 24.5 0.19
1.0 6 49.8 1 0.009 0.009 12.2 0.09 20.4 0.13 27.6 0.17 28.8 0.18 23.4 0.15
140 7 56.2 1 0.008 0.008 12.6 D07 19.8 010 25::7 0,13 26577 0.14 22.4 0.12
1.0 7 62.8 1 0.007 0.007 12.8 0.06 19.0 0.08 24.0 0.10 24.9 0.10 p s 0.09
1.0 7 69.4 1 0.007 0.007 12.8 0.05 18.3 0.07 22.5 0.0% 23.3 0.09 20.3 0.08
1.0 10 77.8 5 0.200 0.020 12.8 0313 17.6 0.18 21.2 0.21 21.8 0.21 1913 0.19
L) 7 86.0 1 0.008 0.008 B2 T, 0.05 16.9 0.06 1353 0.07 20.5 0.07 18.4 0.07
1.0 8 93.0 1 0.004 0.004 125 0.02 16.2 0.03 189 0.03 19.3 0.03 f A 0.03

TOTALI (cm) 1.36 2.89 4.20 4.28 3,35

COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
6 7
50.0,15.0 50.0,18.0

CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI {(cm)
h ' o'v0 OCR CR ER Jile] Ah fite] Ah
m kN/m?* kPa kPa cm kPa cm
0 6 8.5 1 0.011 o0.011 1240 0.42 2.0 01D
acet] 6 14.2 1 ©0.011 o0.011 12.6 0.30 3.2 0. 10
L0 3 20.0 1 0.011 0,011 13.4 0.25 4.4 0.10
1.0 6 25.8 1 0.011 0.011 14.2 0.21 Lk 0.09
1.0 6 Bl 7 1 0.010 0.010 14.9 0.17 6.6 0.08
TR 6 377 1 0.010 0.010 153 015 7.6 0.08
1540 6 43.7 1 0.010 0.010 15.6 0,43 8.4 0.08
1.0 6 49.8 1 0.009 0.00% 15.7 0.11 9.1 0.07
=) 7 56,2 1 0.008 0.008 15.7 0.09 9.6 0.05
3R] 7 62.8 1 0.007 0.007 15.5 0.07 10.0 0.04
1.0 7 69.4 1 0.007 0.007 f oo 0.06 10.3 0.04
1.0 10 77.8 5 0.200 0.020 15.0 0.15 10.5 0.11
1.0 7 86.0 1 0.008 0.008 14.6 0.05 10.6 0.04
1.0 8 93ie 1 0.004 0.004 14.2 0.02 10.6 0.02

TOTALI (cm) 2.18 1.00
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a'v0
kPa

8.5
14.2
20.0
25.8
31.7
el
43.7
49.8
56.2
62.8
69.4
7.8
86.0
93.0

TOTALI

QCR

HHU R H B e e

{cm)

CR

0.011
0,011
0,011
0,011
0.010
0.010
0.010
0.009
0.008
0.007
0.007
0.200
0.008
0.004

STRATI

CR

0.011
0.011
0.011
0.011
0.010
0.010
0.010
0.009
0.008
0.007
0.007
0.200
¢.o08
0.004

RR

0.011
0.011
0.011
0.011
0.010
0.010
0.010
0.00¢9
0.008
0.007
0.007
0.020
0.008
0.004

RR

0.011
0.011
0.011
0.011
0.010
0.010
0.010
0.009
0.008
0.007
0.007
0.020
0.008
0.004

CPTU 12A PENNELLO 4 m

L

x
m

100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.

100

]

v) RELATIVE AI RETTANGOLI DI CARICO
3 v3 x4 v4 z a'v
m m m m kPa
0 13.0 0.0 13.0 0.0 +2
0 12.0 0.0 12.0 0.0 +6
0 L. 0 0.0 11.0 0.0 +10
0 10,0 0.0 10.0 0.0 +17
0 9.0 0.0 9.0 0.0 +28
] 8.0 0.0 8.0 0.0 +38
0 7.0 0.0 F.0 0.0 +43
0 6.0 0.0 6.0 0.0 +43
0 5.0 0.0 540 0.0 +43
0 4.0 0.0 4.0 0.0 +35
0 3.0 0.0 3.0 0.0 +20
a 2.0 0.0 2.0 0.0 +9
2R 1.0 0.0 L@ 0.0 +3
DELLE VERTICALI DI CALCOLO
3
50.0,4.0 50.0.,7.0 50.0,10.0
(kPa) E CEDIMENTI (cm)
fite] 4h Jile} Ah fi¥e] Ah
kPa cm kPa cm kPa cm
35.6 0.7% 37T 0.81 14.8 0.48
32.1 0.56 34.3 0.59 15.9 0.36
28.9 0.43 31.0 Q.45 16.4 0.29
26.1 0.33 2748 0.35 16.5 0.24
a3.7 0.24 251 0.25 L3 0.18
231.5 0.20 22.8 Q.21 15.8 0.15
19.7 0.16 20.7 0.17 15.2 0.13
18.1 0.12 18.8 0.13 14.5 0.10
16..7 0.09 17.4 0.09 13.9 0.08
15.5 0.07 16.1 0.07 TaLe 0.086
14.5 0.06 14.9 0.06 12.6 Q.05
1325 0.14 139 0.14 12.0 012
12.7 0.05 13.0 0.05 11.4 0.04
1E49 0.02 12.2 0.02 10.8 0.02
3.26 338 2.30

Y)

DELLE VERTICALI DI CALCOLO

TENSIONI (kPa) E CEDIMENTI

COORDINATE (x,y,z) E PRESSIONI
N. x1 ¥l X2 y2
m m m m
il 0.0 12.0 100.0 120
2 0.0 11.0 100.0 11.0
% 0.0 10.0 100.0 10.0
4 0.0 9.0 100.0 9.0
5 0.0 8.0 100.0 8.0
6 0.0 7.0 100.0 7.0
7 0.0 £,0 100.0 6.0
8 0.0 5.0 100.0 5.0
9 0.0 4,0 100.0 4.0
10 0.0 340 100.0 3.0
11 0.0 2.0 100.0 2.0
12 0.0 1.0 100.0 1.0
13 0.0 0.0 100.0 0.0
COORDINATE (X,
1 2
50.0,0.0 50.0,2.0
TENSIONI
fite} &h fils] &h
kPa cm kPa cm
3ai3 0.16 16.0 0.51
L 0.16 17.1 0.38
ol 0.15 1.5 0.30
8.9 0.14 173 0.25
5.8 0.12 16.9 0.1%
10.4 0.11 16.2 0.16
10.7 0.09 15.5 0.13
10.7 0.08 14.8 0.10
107 0.06 14.1 0.08
10.5 0.05 13.4 0.06
10.3 0.04 12.7 0.08
10.0 0.11 12.0 0.13
9.7 0.04 11.4 0.04
9.4 0.02 10.9 0.02
1.31 2.38
COORDINATE (X,
&
50.0,13.0
Ao Ah
kPa cm
2.1 Q.11
3.5 0.11
4.3 011
6.2 0.10
7.2 0.09
7.9 0.08
g€.4 0.08
€.8 0.06
g.9 0.05
9.0 0.04
8.9 0.04
8.8 0.08
. 0.03
8.5 0.02

[
[=]
o

(cm)
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TOTALI (cm)

CR

.011
.011
.011
.011
.010
.010
.010
.009
.009
.010
.010
0.010
0.006
0.003

OO CO0O 0000000

STRATI

CR

0.011
0.011
0.011
0.011
0.010
0.010
0.010
0.009
0.009
0.010
0.010
0.010
0.006
0.003

RR

cooooocoo
o
-
=

RR

0.011
0.011
0.011
0.011
0.010
0.010
0.010
0.009
0.009
0.010

0.010
0.0086
0.003

CPTU 12B PENNELLO 6 m

COORDINATE (x,y,z} E PRESSIONI {c'v) RELATIVE AI RETTANGOLI DI CARICO
N. %1 ¥l x2 ya X3 V3 x4 y4 Z o'v
m m m m m m m m m kPa

1 0.0 17.0 100.0 17.0 100.0 18.0 0.0 18.0 0.0 +2

2 0.0 16.0 100.0 1.0 100.0 17.0 0.0 17.0 0.0 +6
3 0.0 15.0 100.0 15.0 100.0 16.0 0.0 16.0 0.0 +10
4 0.0 14.0 100.0 14.0 100.0 U o 0.0 150 0.0 +14
5 0.0 13.0 100.0 13.0 100.0 14 .0 0.0 14.0 0.0 +18
6 0.0 12.0 100.0 iz.0 100.0 13.0 0.0 13.0 0.0 +22
7 0.0 11.0 100.0 11.0 100.0 12.0 6.0 12.0 0.0 +29
8 0.0 10.0 100.0 10.0 100.0 Sk B 6.0 11.0 0.0 +39
9 0.0 9.0 100.0 9.0 100.0 10.0 0.0 10.0 0.0 +50
10 0.0 8.0 100.0 8.0 100.0 9.0 0.0 9.0 0.0 +55
p E ) 0.0 7.0 100.0 7.0 100.0 8.0 0.0 8.0 0.0 +55
12 0.0 6.0 100.0 6.0 100.0 7.0 0.0 7.0 0.0 +65
13 0.0 5.0 100.0 5.0 100.0 6.0 g.0 6.0 0.0 +47
14 0.0 4.0 100.0 4.0 100.0 5.0 0.0 8.0 050 +31
15 0.0 3.0 100.0 3.0 100.0 4.0 0.0 4.0 0.0 +21
16 0.0 2.0 100.0 2.0 100.0 3.0 0.0 3.0 0.0 +15

17 0.0 1.0 100.0 1.0 100.0 2.0 0.0 2.0 0.0 +9

18 0.0 0.0 100.0 0.0 100.0 1.4 0.0 1.0 0.0 +3

COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
1 2 2 4 5
50.0,0.0 50:0,3:0 50.0,6.0 500090 50.0,12.0
TENSIONI (kPa) E CEDIMENTI (cm)

Fitel Ah Lo Ah Ao Ah fo Ah fiYe] ah
kPa cm kPa cm kPa cm kPa cm kPa cm
3.0 0i15 R 0.56 507 0.93 49.7 0.92 26.5 0.68
4.9 0.14 20.6 0.43 45.8 0.69 46.6 0.70 273 0.51
6.7 0.14 21.58 0,25 41.7 0.54 43.1 0..55 27.5 0.41
8.4 0.13 21.9 0.29 38.1 0.43 358.7 0.45 27.2 0.34
9.8 .12 21.9 0.23 35.0 0.32 36.5 0.33 26.5 0.26

10.8 0.11 21.6 0.20 3z2.2 0.27 33.7 0.28 25.6 023
E1.7 g.10 21.1 0.17 29.8 0.23 31.1 0.23 24.5 19
12.2 0.09 20.4 0.13 27.6 0.17 28.8 0.18 23.4 0.15
12.6 0.08 1.8 0512 25.7 0.15 26.7 0.15 22.4 0.13
12.8 0.08 1%.0 0.12 24.0 0.14 24.9 0.15 21.3 Qi3
12.8 0.07 18.3 0.10 22.5 0.:12 23.3 0.13 203 .11
12.8 0.07 17.6 0.09 21.2 0.11 21.8 0.11 19.3 Q.10
T2 0.04 16.9 0.05 1959 0.06 20.5 0.06 18.4 0.05
1245 0.02 16.2 0.02 18.9 0.03 193 0.03 17.5 0.02

1.34 2.87 4.19 4.26 an3%

COORDINATE (X,¥) DELLE VERTICALI DI CALCOLO
6 7
50.0,15.0 50.0,18.0
TENSIONI (kPa) E CEDIMENTI (cm)

fits} &h ho 4&h

kPa cm kPa cm
12.0 0.42 2.0 0.10
12.6 0.30 T 0.10
13.4 0.25 4.4 0.10
14.2 0.21 5.6 0.09
I S 017 6.6 0.08
LBs:3 0.15 7.6 0.08
1545 0.13 8.4 0.08
15,7 0.11 9.1 0.07
15057 0.10 9.6 0.06
18h 0.10 10.0 0.06
1573 0.09 10.3 0.06
15.0 0.08 10.5 0.06
14.86 0.04 10.6 0.03
14 .2 0.02 10.6 0.01

2.16 0.98
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CPTU 12B PENNELLO 4 m

COORDINATE (x,¥,z) E PRESSIONI

N. x1 yl x2 v
m m m

2

12.0 100.
100.
100.
100.
100.
100.
100.
100.
100,
100.
100,
100.
100.
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COORDINATE {X,Y)

COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO

1 2
50.0,0.0 50.0,2.0
TENSIONI
fits] &h fits &h
kPa cm kPa cm
3.3 0.16 16.0 .51
5.5 0.16 17.1 0.38
7.4 0.15 17.5 0.30
88 0.14 17.3 0.25
9.8 0.12 16.9 0.19
10.4 0.11 18.2 0.16
107 0.09 15.5 0,13
101 0.08 14.8 0.10
L. 7 0.07 b Wl 0.09
10.5 0.07 13.4 0.08
10.3 0.06 127 0.07
10.0 0.05 12.0 0.07
9:.7 0.03 11.4 0.03
9.4 0.01 10.9 0.02
1..{30 2537
6
50.,0,13.0
TENSIONI
Ao 4&h
kPa cm
2.1 0.11
By 011
4.9 01T
B2 0..10
7.2 0.09
T 0.08
8.4 0.08
8.8 0.06
8.9 0.06
9.0 0.06
8.9 0.05
8.8 0.05
8.7 0.03
8.5 0.01

(')

cooco0oooo

(kPa)

100.0
100.0
100.0
100.0

¥

50.0,4.0

file]
kPa

35.6
32
28.9
26.1
237
21.5
1947
18.1
16.7
15.5
14.5
13.5
12 .1
e )

CC0O0O0COCOoOO0O0OCTC OO0

R w0 ] 0w

RELATIVE AI RETTANGOLI

DELLE VERTICALI DI CALCOLO

(kPa) E CEDIMENTI

ah

cm

0.73
0.57
0.43
0.33
0.24
0.20
0.16
0.12
0.10
0.10
0.08
0.07
0.04
0.02

3.25

E CEDIMENTI

COoO0CQ0OoCOoOoDOoOO0ODOoOCO
CoOC OO0 D o000 O0O0
BEoRWwds o @

cocoCcoOCcCoOoCcCoOoooooO

NOWwWYwRFPRWIEFWOoW-

DI CARICO

3w

oo CoCcCOoOCOoO DO O0O0O0OO0O
CoCcCoDoOoOOoOo OO0 0

&h
cm

0.81
0.59
0.45
035
0.25
0.21
0.17
013
0.1
0.10
0.09
0.07
0.04
0.02

c'v
kPa

+2
+6
+10
+17
+28
+38
+43
+43
+43
+35
+20
+9
+3

50.0,10.0

ho &h
kPa cm
14.8 0.48
15.9 0.36
16.4 0.29
1 E5 0.24
16.3 0.18
15.8 0.15%
1552 0.13
14.5 0.10
139 0.09
132 0.08
126 0.07
120 0.06
11.4 0.03
10.8 0.02
229



(Robertson & Wnde 1997 - lwasak et al 1882 - Robeitson 2009)

(C.H. Juang, C.S. Ku, C.C. Chen, 2010)

a/p,
o] 20 40 60 BD 100
Q 4
s ?* S A P R
10 == —— =
=
R
15 B
_s—"'S-—
—
m
le
0 $ 2 3 4 5
a ; 5 :
2
4 =
,
6
8 -+
10
12 oY
=
1 ,>x
16 =
18 /F,_
m

I $IJOLI(HIK3AN|CI
DA ARGILLA LIMOSA AD ARGILLA
PALIMO ARGILLOSO A LIMO SABBIOSO
DA SABBIA LIMOSA A LIMO SABBIOSO

DA SABALA A SABBIA LIMOSA
DA SABBIA GHIAIOSA A SABBIA DENSA

CSRx MWF (=) CRR, ()
o 0.1 0.2 0.3 0.4 05

4 ‘&'W"Dn- Ed
Febda | o e fpan  [.
1] ..-\. v g
8 Jn
ad
e @
T

10
T
12
®©00 00 ofo codmmpd B o ©
14

s e
16

.
18 T
S T o [

RIFERIMENTO: CPTU11A

RISCHIO LIQUEFAZIONE

f./p,

[} 04 0.8 12 16

12

t— 1 Sl R

FC(%)

FSL

4 e L R

MAGNITUDO: 5.8
ACCELERAZIONE ORIZZONTALE: 0.222

Q) Q) (1)

20 40 60 80 100

oo

Ep x Az

14

16

BASSO ALTO MOLTO ALTO
MODERATO
RISCHIC DI LIQUEFAZIONE

SOFTWARE GIANVITO CASSINADRI 2014



(Robertson & Wnde 1897 - lwasak et al 1982 - Robertson 2009)

(C.H. Juang, C.S. Ku, C.C. Chen, 2010)
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(Robertson & Wride 1897 - Iwasaki et al. 1882 - Robertson 2009)

(C.H. Juang, C.S. Ku, C.C. Chen. 2010)
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Studio Geologi Associati

ge o Via Emilia all'Angelo 14 CPT: CPTU_13A
42124 Reggio Emilia Total depth: 18.00 m, Date: 01/02/2019
Coords: lat 44.9357° lon 11.538162°
Project: FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE Cone Type: TECNOPENTA G1-CPL2IN
Location: TRATTO CASTELMASSA - STIENTA Cone Operator: L. ZANIRATO
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The plot below presents the cross correlation coeficient between the raw gc 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

4.
1.2

@ 1

= =

0.6

T T T T T T T L R T T T T T T T T T T T T T T T T T T T

I T T
-40 -18 -16 -14 -12 -10 -8 -6 -4 -2 4 2 4 6 8 10 12 14 16 18 20

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 26/02/2019, 13:38:32 76
Project file: C:\SOFTWARE\cptu_Po.cpt



1d2"od " MANIUVMIH0S\:D 311 P3fosd

7 ZEBEIET "6T02/20/9Z :uo pajea.d podey - a1emyos uonela.deiul g uonejuasaid B1ep NiIdD - 7'/ T'A 11-18dD)
paulel6 auy 1ns Aap ‘6 [[] pues Aiis 03 pues uea 'g [ Kep Aps o1 dep e [l
pues A3Aejd 03 pues yns Aisp g [ s Apues oy pues Ais 's [T leneew owebip 'z [
pues 03 pues AjpAeiD *L Aep Ayjis 03 Jis Ake b . pauieb auy sAQISUSS T .
puabaj uigs
(066T uosHaqoy) ULES 31 bg (%) ud
8T 9T ¥T ZF 0T § 9 v £ z T ro s00 0 e T 0sT 00T 05
Foret NA: Fset
A -LT -1
pues Alis g pues Lgo1 Lot F591
E 971 B 971 C 91
56T -5'GT FS'ST
jus Apues g pues Ayig . o .
Fspt Fovt Fsp
nd ...Lva rvT
FSET FSET CSET
pues Ayls @ pues wmn ”.mH FET
Fsizt Lzt Ra:
Lzt F2r 23
mm.S o FSTT o mm.E o
IS Apues g pues Ay F1T 8 FTT 8 LA
S L L 50T M ..m.cﬁm ﬁwm.ﬁ W
IIs Apues g pues Qg 0T 3 0T 3 ot 3
Lo Loe Lss ™
-6 -6 -6
pues Ajis g pues Log [og L og
m 8 m.a l 8
-5 L -G L A
Is Apues @ pues AjIS mh m..... mh
n_u Apues g pues AjiS 59 C5°9 59
7 5 (9
pues A)is 3 pueg CS'S CS°S CS'S
S Tl rs
-S'F CS'v C SP
pues Ajjis g pues 4 0 =
bucs /s 4 pues Fse Fse Fse
2dAL JnojAeyag |10S "WION X2pur ulgs el ainssaad asod "wioN ones uondILY “WioN 22UR}ISISDI DUOD "WION
OLVHINYZ 71 :dojesadQ auoD VLINIILS - VSSYIWTILSYD OLLVYL :uonedo
NIZ1d2-19 VINIdONDTL :2dA ) auo) INOIZVOIAVN V1 d3d VHIGIT ILNIHYO0D ¥ ANOIZVWALSIS - Od IWNI4  :39eload

oC€9TBES'TT UO| o/SEG" VY 18] :SPI00D

mHONHNO\HG '91eq ‘W 00’8 :Uidap [eloL eljiw3 01663y yz1zH

VET NidD :1dD 1 ojabuy,j|e eIl eip @
1jepossy 160joaD olpnys



8L

1d2'od MdAFYYMIIOS\:D ol Pafoud

CEBEIET '6102/20/97 :U0 pajea.d Hoday - asemyos uonelaidisiul g uonejuasald e1ep Nid) - 74'9°£ T'A 11-19dD

BJEp UOQBWNSS pauysp lasn —O—
(066T) 2uAeiy 38 AMeY[NY UO paseq :iud
0°0SE :*9D Jue3sucd As|Usap sAReRY

(6007 ‘uosuaqoy) 1 Buisn eyd|e sjqeliea uo paseg :snnpolw s,6unoy

b pue [ uo paseg 09N | d4S
U19S uo paseg :Ajliqesuuiag

(ssa4bap) b (%) 4a

o 0g 0¢ 01 0 09 o 0z
1 1 1 1 1 g 1 1 | 1 1 1

{edw) s3

0sg Jm 134 0z 1]

1 1 1 1 ] " I |

sio3aweled uonende)

ajbue uonolidg Asuap aane|oy

snjnpow s,6unoj

(w>og/smolq) 09N (s/w) 1gs3
0€ §¢ 0¢ St 0T § 0O c-0IXT 4 0IXT . OTXT
| I T T T N A 1 1 1
/1 21 —£1
ot 9T -91
mST -ST 5T
il R B
FET FET ~ET
B -Z1 21
- L 5 .
-11g T3 Frr 8
L 5 L5 .
—~ - — =~ —
013 -0T 3 o1 g
= et n ot | R
-6 -6 -6
-8 g g
- -l -,
-9 l-g g
-S -S -G
- — _p
09N 1ds Aliqeswaad

OLVYINVZ "1 :403ekadQ auo)
NIZ1d2-19 VINIJONDAL :8dAL suo)
oC9T8ES'TT UO| o/SEG VY 18| 1SPI00D
6102/20/T0 :312Q ‘W 00'8T :Uidep |0l
VET NLldO :LdD

VINILLS - VYSSYWTILSVD OLLVYL :uoljedol
ANOIZVOIAVN V1 d3d VYIEIT JLNIHUOO V ANOIZYIWALSIS - Od AWNI4  :302flold

093

elliwz 01668y ZT1h
b1 0jabuyjje eqpug ein
Repossy 160j0ep oipnis



6L

1d>'04 " MANIUYML0S\:D 9]l Pafosd

£E£:8€1ET '6102/70/97 :u0 pajeasd Hoday - 1emyos uonelaidisiul g uopejuasald elep NidD - 2#°9°L T'A 11-19dD

Fo9E 0T
Nmm@oa
Mm@oﬂ
Wm#WOﬁ
F#E 0T
WmmWoH
MMQOﬁ
MmNWOH
MNﬁOﬁ
MMHWoﬂ
Mﬂﬁoﬁ
ﬂmc@ca
wqcﬁ

(w) wdea

~S6Z'0T
“mWOﬁ
Ummﬂcﬂ
Mchﬁ
HthcH
Unﬂcﬁ
Hmoﬂca
Umﬂcﬂ
Wmmﬂcﬁ
FST'0T
Wm¢ﬂon

¥0

]

9€'0T
Wmmﬂcﬂ
FSEOT
Mm¢qoﬂ
“vﬂoﬁ
Mmmﬁaﬁ
Hmﬂcﬁ
wmmﬂcﬁ
“NQcﬁ
Mmﬁﬂom
Mﬁﬂcﬁ
Wmoﬁoﬁ
~E0T
MmmNOﬁ
“mﬂaﬁ
anﬂoﬂ
ﬂmWOﬁ
wmhﬂcﬁ
“hﬂoa
Mm¢Ncﬁ
W@Noa
FGSZ'0T
WmQOH
wm*ﬂcﬁ

snies yibuoadis pauielpun

(w) ypdeq

E1EP UOQBWINSS Pauyap 1B8sfl —@—
£€°0 PN ‘sAepd Joy 10398) WDO

(ed¥) ns

08 09 0y 0¢
U S| [ G VO [

0
1

| pepjowas ng

yead NG e

~F9E'0T
Wmmﬂcﬁ
FSE0T
mmvﬂaﬂ
~PEOT
MthoH
Mchﬁ
WmNQOH
~ZE£°01
wmﬁﬁoﬂ
MHQD#
.lmcm.o.h m
ﬂﬁcﬁ .W
”.mmm.oﬂ M
M@Noﬁ
me@cﬁ
H&Ncﬁ
FSLT'0T
Uh@cﬁ
Hmoﬂcﬁ
W@Wcﬁ
FSST 0T
wm@oﬁ
Wm¢ﬂcﬁ

yibuaays seays

+1 PN ‘sAe}o oy Jopoey U2 yibuans Jesys psulelpun

(6002 ‘uospiaqoy) I Buisn eydje sjqeueA uo paseg (0D

(6007 ‘uospiaqoy) “H pue > Buish eydje ajqelieA Uo paseg SNjNpoW paulensuo)
siajaweled uone|ndjed

(edW) 0o (edW) (LdD)W
00T 08 09 0% o€ 0 00T 08 09 0+ O0¢ 0
| | 1 1 1 1 1 1 1 1 P | 1 1 1 1 i 1 L [

LT LT
~9T ~9T
ST ~ST
T —¥T
~ET rET
=ZT rZ1
- o -
L. I (1]
ﬁﬂ.w ﬁﬁ.m
- = - o0

- S 4 —
-0T 3 0T 3
ﬁlm =6
g ~8
o o
-9 -9
o S
- -t

sninpow ieays SNINpo paulessuo)

OLVHINYZ 7 :ojesadp auo)
NIZTdD-T9 VINIdONDIL :2dAL suod
oZ9TBES'TT UO| o/SE6 F J8] SPI00D
6102/20/70 ‘216 ‘W 00°8T :Uidop [ejoL
VET NLldD :ldD

ANOIZVOIAVN V1 d3d VHIEIT ALNTHHOD V ANOIZVIWALSIS - Od IWNIL

VLINZFILS - VSSYWTILSVD OLLVHL :uohjedo]
avfoad

eljiw3 oi6Bay $TeH
1 ofpbuy,jje eliw3 el
epossy 160j02D olpms

141093




1d>'od Md\IWYML40S\:D :3f4 2l0id

08 £€:8€:€T '6102/20/9¢ U0 pajean Hoday - aiemyos uonejaidisiul )3 uonejuasasd eyep Nidd - 76'9° 2 T'A 11-18dD
Blep Uoleunss pauysp 1asn —g—
00°£ 5N ‘lo3oey AjlARIsuas |log
siojoweled uonenojed
(sas4b3p) b dead S o) h (s/w) sp
0E ST 0Z ST OT S O £ s T T S0 0 0 50°0- T'0- mﬁ 0- 00z 00T 0
p 1 2 1 ¢ 1 3 b 9 F 2 1 5} | I W N T R 1 [] L 1 1 i 1 1 I 1
- ocot 9£ 0T - -
i FGSEOT FSSE'0T i "
-1 r r - L1 LT
I FsE 0T FSE 0T L L
Lot FSPEOT FSYEOT Lot L o1
3 ~HE 0T ~PE 0T - -
-ST -GeeT0T -SEE 0T -sT -5t
i g0t LccroT I i
4T - - A maS
L -SZE 0T -SZE0T I I
eT ~ZE0T Fzeot -1 FET
i -STE0T FSTE0T i 5
&3 107 FTEoT ™" ek
o FS0E 0T m umom ot a m o
I._”._nd - o lH._”d _I._”Hd
L = Feor & CE'0T m L & L 5
———m——— — L - o ” o~
~01 3 rs6zor 3 FS6Z°0T m For g ~0T 3
r 6201 L6707 i i
-6 - - -6 -6
I ~S8T 0T ~SBZ'0T [ i
Lg 80T 82 0T -9 g
- —SLT0T ~SLZ°0T u -
L sz 0T rA: 4 L
L coz0T ~592°0T I
L5 59 -5 Lo i
L ~9Z° 0T ~97'01 L A
S -SST 0T ~55T°0T -5 ==
I -5z 0t Lszot - L
-t - 3 - -
| FSvZ 0T FSPZ 0T | I

9j6ue uolldLly SA13033)3

Ayansuss jlos

opijel ssoi3s njis-ug

Jojawesed ajels

A310012A 2ARpM 1BBYS

OLVHINYZ 7 :10jeladQ auo)
NIZT1dD-19 VINIdONDIL -2dAL auo)
oC9T8ES'TT U0| o/SE6 ¥ 18] :SPI00D
6102/20/10 :21eqQ ‘W 00°8T :tidap |EIoL
VET NLdD :1dD

ANOIZVOIAVN V1 ¥3d VH3EI1 ILNIHYO0D V INOIZVIWIALSIS - Od AWNIL

VLNZILLS - VSSVINTILSYD OLLVYL :uoljedoq
paloid

eliw3 01663y $Z1ZH
#1 ojpbuy e ew3 eip
Repossy 16ojoon oipms

141093



' Studio Geologi Associati
e 0 Via Emilia all Angelo 14
42124 Reggio Emilia
Project: FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE
Location: TRATTO CASTELMASSA - STIENTA

CPT: CPTU_14A

Total depth: 17.02 m, Date: 01/02/2019
Coords: lat 44.929407° lon 11.553297°
Cone Type: TECNOPENTA G1-CPL2IN
Cone Operator: L. ZANIRATO

Cone resistance Sleeve friction
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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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Project:
Location: TRATTO CASTELMASSA - STIENTA

Studio Geologi Associati
Via Emilia all'Angelo 14
42124 Reggio Emilia

FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE

CPT: CPTU_15A

Total depth: 16.00 m, Date: 01/02/2019
Coords: lat 44.92195° lon 11.563716°
Cone Type: TECNOPENTA G1-CPL2IN
Cone Operator: L. ZANIRATO
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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).
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Studio Geologi Associati
Via Emilia all'Angelo 14
42124 Reggio Emilia

CPT: CPTU_15B
Total depth: 17.54 m, Date: 01/02/2019

g2eo

Project:
Location: TRATTO CASTELMASSA - STIENTA

FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE

Coords: lat 44.919008° lon 11,558552°
Cone Type: TECNOPENTA G1-CPL2IN
Cone Operator: L. ZANIRATO
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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).
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Studio Geologi Associati

ge o Via Emilia allAngelo 14 CPT: CPTU_15C

42124 Reggio Emilia Total depth: 18.72 m, Date: 01/02/2019

Coords: lat 44.917612° lon 11.565465°

Project: FIUME PO - SISTEMAZIONE A CORRENTE LIBERA PER LA NAVIGAZIONE Cone Type: TECNOPENTA G1-CPL2IN

Location: TRATTO CASTELMASSA - STIENTA Cone Operator: L. ZANIRATO
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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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CPTU 13A PENNELLO 6 m

COORDINATE (#,y,z} E PRESSIONI {(c'v) RELATIVE AI RETTANGOLI DI CARICO

N. xl vl x2 y2 %3 ¥3 x4 yé z (oines
m m m mw m m m m m kPa
1 0.0 17.0 100.0 17.0 100.0 18.0 0.0 18.0 0.0 +2
2 0.0 16.0 100.0 16.0 100.0 170 ¢.0 17.0 0.0 +6
3 0.0 15.0 100.0 15.0 100.0 16.0 g.0 16.0 0.0 +10
4 B0 14.0 100.0 14.0 100.0 15.0 0.0 15.0 0.0 +14
5 0.0 13.0 100.0 13.0 100.0 14,0 0.0 14.0 0.0 +18
6 0.0 12.0 100.0 12.0 100.0 13.0 Q.0 13.0 0.0 +22
7 0.0 11.0 100.0 11.0 100.0 12.0 0.0 12.0 0.0 +29
8 0.0 10.0 100.0 10.0 100.0 11.0 0.0 11.0 0.0 +39
9 0.0 Qo0 TR0 0 9.0 100.0 10.0 0.0 10.0 0.0 +50
10 0.0 8.0 100.0 8.0 100.0 9.0 0.0 5.0 0.0 +55
A 0.0 7.0 100.0 7.0 100.0 8.0 0.0 8.0 0.0 +55
12 0.0 6.0 100.0 6.0 100.0 7.0 0.0 7.0 0.0 +65
13 0.0 5.0 100.0 5.0 100.0 6.0 0.0 6.0 0.0 +47
14 0.0 4.0 100.0 4.0 100.0 50 0.0 5.0 0.0 +31
15 0.0 3.0 100.0 3.0 100.0 4.0 0.0 4.0 0.0 +21
16 0.0 2.0 100.0 2.0 100.0 3.0 0.0 3.0 0.0 +18
17 0.0 1.0 100.0 1.0 100.0 2.0 0.0 2.0 0.0 +9
18 0.0 0.0 100.0 0.0 100.0 300 0.0 1.0 0.0 +3
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
L 2 3 4 5
50.0,0.0 50.0,3.0 50.0,6.0 50.0,9.0 50.0,12.0
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa} E CEDIMENTI (cm)
h et a'vl0 OCR CR RR Aa &h Ao Ah Lo Ah Ao Ah Jite] &h
m kN/m* kPa kPa cm kPa cm kPa cm kPa cm kPa cm
1.0 6 8.7 1 0.010C 0.010 3.0 g..13 19.1 0.50 50.7 0.83 49.7 0.83 26.5 0.61
1.0 6 14.7 1 0.010 0.010 4.9 0.13 20.6 0.38 45.8 0.61 46.6 0.62 27.3 0.46
LTai0 6 20.8 1 0.009 0.009 6.7 0.11 21.5 0.28 41.7 0.43 43.1 0.44 27.5 0.33
1,0 6 27.1 1 0.009 0.009 8.4 0.11 21:.9 0.23 38.1 0.34 39.7 0.35 27.2 0.27
1.0 7 33.5 1 0.008 0.008 9.8 0.09 21.9 0.17 3500 0.25 36.5 0.26 26.5 0.20
1.0 7 40.0 1 0.007 0.007 10.8 0.07 21.6 0:13 32.2 0.18 33.7 0.19 25.6 0.15
1.0 10 48.3 5 0.200 0.020 197 0.19 2%.1 0.31 29.8 0.42 31,1 0.43 24.5 0.36
1.0 8 57.2 1 0.003 0.003 12.2 0.03 20.4 0.04 27.6 0.05 28.8 0.05 23.4 0.04
L 7 64.7 1 0.004 0.004 12.6 0.03 19.8 0.05 25,7 0.06 26.7 0.06 22.4 0.05
1.0 7 TLw9 1 0.0086 0.006 12.8 0.04 -2 0.06 24.0 0.08 24.9 0.08 21,3 0.07
1.0 7 78.8 1 0.007 0.007 12.8 0.05 183 0.06 22.5 0.08 23.3 0.08 20.3 0.07
1.0 7 85.5 1 0.006 0.006 12.8 0.04 1Tl 0.05 212 0.086 21.8 0.06 LF3 0.05
iR o, 7 92.6 1 0.004 0,004 12.7 0.02 16.9 0.03 19.9 0.03 20.5 0.03 18.4 0.03
TOTALI (ecm) 1.02 230 3.42 3.47 2.69
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
6 7k
50.0,15.0 50.0,18.0
CARATTERISTICHE DEGLI STRATI TENSTONI (kPa) E CEDIMENTI (cm)
h ' o'vl0 OCR CR RR fits] Ah Ag oh
m kN/m? kPa kPa cm kPa om
1.0 6 8.7 1 0.010 0,010 12.0 0.38 2.0 0.0¢9
1.0 6 14.7 1 0.010¢ 0.010 12.6 0.27 3.2 0.09
B 6 20.8 1 0,009 0.009 13.4 0.19 4.4 0.08
3 e 6 27.1 1 0.009 0.00%8 14.2 0.17 Bub 0.07
1.0 7 33.5 1 0.008 0.008 14.9 0.13 6.6 0.06
1.0 7 40.0 1 0.007 0.007 15.3 0.10 7.6 0.05
1.0 10 48.3 5 0.200 0.020 15.6 0.24 B.4 0.14
1.0 8 L3 e 1 0.003 0.003 15552 0.03 9.1 0.02
1.0 7 64.7 1 0.004 0.004 187 0.04 9.6 0.02
1.0 i 71..9 1 0.006 0.006 15.5 0.05 10.0 0.03
1.0 q 78.8 1 0.007 0.007 15453 0.05 10.3 0.04
1.0 F 85.5 1 0.006 0.006 i5.0 0.04 10.5 0.03
1540 7 92.6 1 0.004 0.004 14 .6 0.03 10.6 0.02

TOTALI (cm) 1.72 0.74
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a'v0
kPa

w
w
NN W O U o)

TOTALI

CARATTERISTICHE

a'v0
kPa

8.7
14.7
20.8
272
33.5
40.0
48.3
57.2
64.7
T, B
78.8
B5.5
92.6

TOTALI

e

P HERREREAORRR A&

CARATTERISTICHE DEGLI STRATI

CR

0.010
0.010
0.002
0.009
0.008
0.007
0.200
0.003
0.004
0.006
0.007
0.006
0.004

STRATI

CR

0.010
0.010
0.009
0.009
0.008
0.007
0.200
0.003
0.004
0.006
0.007
0.008
0.004

RR

0.010
0.010
0.009
0.009
0.008
0.007
0.020
0.003
0.004
0.006
0.007
0.0086
0.004

RR

0.010
0.010
0.009
0.009
0¢.008
0.007
0.020
0.003
0.004
0.006
0.007
0.006
0.004

COOQRDINATE
x1
m m
1 0.0 12
2 0.0 11
3 0.0 10
4 0.0 9
5 0.0
6 0.0
7 0.0
8 0.0
0.0
0.0
0.0
0.0
0.0
50.0,0.0
Ao Ah
kPa <m
By 0.14
) 0.14
7.4 .12
8.9 (o ol
9.8 0.09
10.4 0.07
0.7 b
10.7 0.02
10.7 0.03
10.5 0.04
10,3 0.04
10.0 0.03
9.7 0.02
1::10%
50.0,13.0
fite] Ah
kPa cm
2.1 0.09
355 0.09
4.9 0.08
6.2 0.08
] 0.07
25,9 0.05
8.4 0.14
8.8 0.02
2.9 0.02
9.0 0.03
8.9 0.03
8.8 0.03
8.7 0.02
0.76

(x,vy,2)

(o= B e B W= B = B = I = M = B = s M o BN o

OFNWEBO®

E PRESSIONI
X2 va
m m
100.0 12.0
100.0 1100
100.0 10.0
100.0 2.0
100.0 8.0
100.0 7.0
100.0 6.0
100.0 5.0
100.0 4.0
100.0 3.0
100.0 2.0
100.0 1.0
100.0 0.0
COORDINATE (X,
50.0,2.0
TENSIONI
Aa Ah
kPa om
16.0 0.45
L7 s 0.33
LT 5 0.24
17.3 0.19
16.9 0.14
16.2 0.10
15.5 0.24
14.8 0.03
14.1 0.03
13.4 0.04
12.7 0.05
12.0 0.03
11.4 0.02
1.91
COORDINATE (X%,
TENSIONI

CPTU 13A PENNELLO 4 m

{(c'v) RELATIVE AI RETTANGOLI DI

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

Y]} DELLE VERTICALI DI CALCOLO
50.0,4.0

(kPa) E CEDIMENTI

file)
kPa

35.6
32.1
28.9
26.1
23571
2308
9.7
lg.1
16.7
5.5
i4.5
3ok
1z2.1

Y} DELLE VERTICALI DI CALCOLO

(kPa) E CEDIMENTI

134
12
1L..
10.

3

o000 OoOO0OCOoO

N Wb o W

&h
cm

0.71
0.50
.34
0.26
0.19
0
0.30
0.04
0.04
0.05
0.05
0.04
0.02

cCoCcCcCooCOoOoOOoOOOO0
OO0 OOCOO0O0OQ0O OO0

O W oy

50.0,7.0

(cm)

fifal
kPa

377
34.3
31.0
27.9
25.1
22.8
20.7
18.9
17.4
16.1
la.9
13.9
13.0

(cm)

0000000 OCOC oCOOO0O

CARICO

z o'v

m kPa

0.0 +2

0.0 +6

0.0 +10

0.0 +17

0.0 +28

0.0 +38

(0% +43

0.0 +43

0.0 +43

0.0 +35

0.0 +20

0.0 +3

0.0 +3

50.0,10.,0

Ah Ao Ah
cm kPa cm
0.73 14.8 0.43
0.52 35,9 0.32
0.36 16.4 0.23
0.28 16.5 0.18
D0 16.3 0.14
0.14 15.8 0510
0.31 352 0.24
0.04 14.5 0.03
0.04 139 .03
0.05 T2 0.04
0.05 12.6 0.04
0.04 12.0 0.03
0.02 11.4 0.02
2477 1.85
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CARATTERISTICHE DEGLI STRATI

h
m

L S o Sy S SR W oY
COCOCOoO0000O00O

v
kN/m* kPa

—
NG doo o0 oo

T

o'vl OCR

75.8

TOTALI {(cm)}

CARATTERISTICHE DEGLI

h
m

[ S S S ST S B Oy
CoooooooooOo

v

R B s B =T p U I DI I W o

o'vl OCR

kN/m®* kPa

8.7
14.7
20.7
26.7
32.8
38.9
47.0
55.3
62.0
68.7
F5u3

I TR B ST ST SRS

TOTALI (cm}

CR

STRATI

CR

0.010
0.010
0.010
0.010
0.010
0.009
0.200
0.007
0.007
0.007
0.007

RR

RR

0.010
0.010
0.010
0.010
0.010
0.009
0.020
0.007
0.007
0.007
0.007

CPTU 14A PENNELLO 6 m

COORDINATE (x,Yy,
N. x1 yl
m m
1 0.0 17.0
2 0.0 16.0
3 0.0 15.0
4 0.0 1400
5 0.0 13.0
6 0.0 12.0
7 0.0 11.0
8 0.0 10.0
9 0.0 9.0
10 0,0 8.0
atad 0.0 7.0
12 0.0 6.0
13 0.0 5.0
14 0.0 4.0
15 0.0 3.0
16 0.0 2.0
7 0.0 1.0
18 0.0 0.0
1
50.0,0.0
Lo 4Ah
kPa cm
3.0 0.13
4.9 0.13
6.7 0.12
8.4 0.12
9.8 0.11
10.8 0.10
T4 0.19
12.2 0.06
12.6 0.06
12.8 0.05
12.8 0.05
1.12
3
50.0,15.0
Jite} 4&h
kPa cm
12.0 0.38
12.6 0.27
13.4 0.22
14.2 0.19
14.9 0.16
15.3 0.13
15.6 .25
157 0.08
15:. 7 0.07
15.8 0.06
i5.3 0.06
1.85

)} E PRESSIONI

x2
m

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

vZ
m

1...

15+
14,

HoE e
oW

o
OO0 00000000 COO0OOC OO0

O N W s U o] W

COORDINATE (X,

50.0,

fite)

t
=
RO W U3y

2
3.0

TENSIONI

&h
cm

0.51
0.38
0.31
0.26
0.22
0.17
0.32
0.10
0.08
Q.07
0.07

COORDINATE (X,

50.0,

Ac

s
]
b

WO KHEMDOMOO R NO

OO WWOIo0U s W

e

7
18.0

TENSIONI

ah
cm

0.09
0.09
0.08

0.08
0.07
0.14
0.05
0.04
0.04
0.04

(a'v)

%3
m

100.
100.
100,
100.
100.
100.
100,
100
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.

COoO0O0O000DO0O0CCOoOC OO0

¥) DELLE VERTICALI DI

RELATIVE AI

W
OO0 00O O0O00000000COO0OO0

R w0 @

x4
m

OO0 CO0O00000O00O0O000CCO

OO0 C OO0 000O00O0O000COoO

3
50.0,6.0
{kPa) E CEDIMENTI
fite) Ah

kPa cm
50.7 0.84
45.8 0.62
41.7 0.48
3g8.1 0.39
35.0 0.32
32.2 0.24
29.8 0.43
278 0.12
25.7 0.11
24.0 0.09
22.5 0.08
3.69

Y) DELLE VERTICALI DI CALCOLO

(kPa)

v
m

18.
17.
16.
15
14.
13,
12
11
10

9

N W oy @

CALCOLO
50.0,;9.0

(cm)

Jite]
kPa

49.7
46.6
43.1
39,9
36.5
33.7
31.1
28.8
26.7
24.9
23.3

E CEDIMENTI (cm)

COO0O0O0O0OO0DO0O0O00DO0OO000COC

= I

CO 0000000000000 OOO

COoOO0O0000O00O000O0O000O0O0

4&h
cm

0.83
0.62
0.49
0.40
0.33
0.24
0.44
0.13
0.1l
0.09
0.08

RETTANGOLI DI CARICO

a'v
kPa
+2
+6
+10
+14
+18
+22
+29
+39
+50
+55
+55
+65
+47
+31
+21
+15
+9
+3
5
50.0,12.0
fites Ah
kPa cm
26.5 0.61
2743 0.46
235 087
27.2 0.30
26.5 0.26
25.6 0.20
24.5 0.36
23.4 0.11
22.4 Q.09
213 0.08
20.3 0.07
2.91
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w

11
1z

CARATTERISTICHE DEGLI

h v a'v0 OCR
m kN/m? kPa

1.0 6 8.7 1
1.0 6 14.7 1
1.0 6 20.7 L
1.0, 6 26.7 1
1.0 6 32.8 1
1.0 6 38.9 1
1.0 10 47.0 S
1.0 7 55.:3 1
Ll 7 62.0 1
1.0 7 68.7 1
1.0 7. 53 3

TOTALI (cm)

CARATTERISTICHE DEGLI

' a'vl OCR
kN/m?® kPa

[=a=

OO0 000000000

T
!
3.
d
1
1
5
18
L
1
1

e e S S S S S S )
B N O R e N T = -
w
@

Wl O W oW I J

TOTALI (cm)

STRATI

CR

.010
.010
.010
.010
010
.00%
.200
0.007
0.007
0.007
0.007

== = B o B o B s B s B8 o ]

STRATI

CR

COoOCcCOoOOoCOooC
=1
=
o

0.007

[ B B o o S oo B v B )

RR

.010
.010
.010
. 010
-010
.009
.020

0.007
0.007

0.
0.

Q.
Q.

007
007

RR

010
010

0.010

COCOoOC oo

.010
.010
.008
.020
.007
.007
.007
.007

CPTU 14A PENNELLO 4 m

CCORDINATE

N.

=TS o IR I SN S

50.0,0.0

50.0,13.

fite)

kPa

W m W]~ h WwN
WOV WMWY

x1
m

coCcoCcCoCcCQoQCooo0o0oO

[=lel=eloleNeolelo el o]

(=,¥,2)

SN WE o

(== NaloNalellalle el allalele]

x2
m

100.
100,
100,
100,
100.
100.
100.
100.
100.
100.
100.
100.
100.

[o B e B o B = I e s B e B s B s Qi B o B o N = ]

E PRESSIONI

v2
m

12.0

=
[
oo

-
O HNWL OO J oW o
OO0 CC OO0 oo

COORDINATE (X,

(a'v) RELATIVE AI RETTANGOLI

%3
m

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

Y) DELLE VERTICALI DI

[l S R PER S S B RS B - RV}
oo0oococococooCo

3
,4.0

x4

2

OO0 000 COCOCO O OO O

{(kPa) E CEDIMENTI

2

50.0,2.0 50.0

TENSIONI
Ao Ah fife)
kPa cm kPa
16.0 0.45 35.6
7,1 0.34 32.1
17.5 0.27 28.9
LF w3 0.22 26.1
16.9 0.18 23T
16.2 0.14 21.%
155 0.25 19.7
14.8 0.07 181
14.1 0.06 16,7
13.4 0.08 15.5
12T 0.05 14.5

2.07

COORDINATE (X,Y)
TENSIONI

Ah
cm

.71
0.50
0.38
0.30
0.24
0.17
0.30
0.09
0.07
0.06
0.05

(kPa) E CEDIMENTI

000 000C0o0COo0Coo0

50.0,7.0

(cm)

HoR Wy @

Jis

Q

kPa

(cm)

LB SN IS R B = B R |

000000000 0Cooo

DELLE VERTICALI DI CALCOLO

CALCOLO

DI CARICO

z a'v

m kPa

0.0 +2

0.0 +6

0.0 +10

0.0 +17

0.0 +28

0.0 +38

0.0 +43

0.0 +43

0.0 +43

00 +35

0.0 +20

6.0 +9

0.0 +3

50.0,10.0

Ah Ao &h
cm kPa cm
0.73 14.8 0.43
0.52 15.9 0.32
0.40 16.4 028
D 3l 16.5 0.21
0.25 16.3 (5% 24
0.18 15.8 (0175 b
0.32 152 0.24
0.09 145 0.07
0.08 13,9 0.06
¢.06 13.2 0.05
0.05 12.6 0405
2,99 2.00
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HFERRRERERPR M@

OO0 00 O0ODOCOODOOO

[
L

o000 0000O0COoOO0O

[ T S S S R Sy Sy Sy Y

i

kN/m?

10
10
10
10
10

7
10
10
10
10
10
10

o'vl
kPa

i12.2
122.2

TOTALIL

CARATTERISTICHE DEGLI

o'v0
kPa

15.0
25.0
35.0
45.0
5550
63.6
Fda
82.2
92.2

ipz.z
11z.2
122.2

TOTALI

L i e B e B - W

CARATTERISTICHE DEGLI STRATI

OCR CR

OO0 COO0O0OOO0O0QO0
(=]
(=]
v

STRATI

CR

0.200
0.200
0.200
0.200
0.200
0.005
0.200
0.200
0.200
0.200
0.200
0.200

RR

RR

.020

.020
020
.020
.005
.020
020
.020
.020
.020
.020

DO 0000000000

CPTU 15A PENNELLO 6 m

CCORDINATE (x,y,z) E PRESSIONI (o'v) RELATIVE AI
N. ¥yl x2 vZ x3 ¥3
m m m m m m m
1 0.0 17.0 100.0 17.0 100.0 18.0 0.0 .0
2 0.0 16.0 100.0 16.0 100.0 17.0 0.0 .0
3 0.0 15.0 100.0 15.0 100.0 16.0 0.0 .0
4 0.0 14.0 100.0 14.0 100.0 15.0 0.0 .0
5 0.0 130 L0000 12.0 100.0 14.0 0.0 .0
6 0.0 12.0 100.0 12.0 100.0 130 0.0 .0
T 0.0 11.0 100.0 11.0 100.0 1z.0 0.0 )
8 0.0 10.0 100.0 10.0 100.0 11.0 0.0 .0
Q.0 9.0 100.0 9.0 100.0 10.0 0.0 .0
0.0 8.0 100.0 8.0 100.0 9.0 0.0 9.0
0.0 7.0 100.0 7.0 100.0 8.0 0.0 8.0
0.0 6.0 100.0 6.0 100.0 7.0 0.0 7.0
0.0 5.0 100.0 5.0 100.0 6.0 0.0 6.0
0.0 4.0 100.0 4.0 100.0 B0 0.0 50
0.0 3.0 100.0 3.0 100.0 4.0 0.0 4.0
0.0 2.0 100.0 2.0 100.0 3.0 0.0 3.0
0.0 1.0 100.0 1.0 100.0 2.0 0.0 2.0
0.0 0.0 100.0 0.0 100.0 1.0 0.0 1.0
COORDINATE (X,Y) DELLE VERTICALI DI
2 3
50.0,0:0 50.0,3.0 50.0,6.0
TENSIONI (kPa) E CEDIMENTI
Ao Ah Ao Ah fi¥s} Ah
kpa cm kPa cm kPa cm
3.0 0.16 19,1 0.71 50.7 1.28
48! 0.16 20.6 0.52 45.8 0.90
BT 0.15 2%::5 0.42 41.7 0.68
8.4 0.15 21.9 0.34 38.1 ¢.53
9.8 0.14 21.9 0.29 35.0 0.43
10.8 .03 21.6 0.06 32.2 0.09
1.7 b3 -5 0 B 0.22 29.8 0.30
i2.2 0.12 20.4 0.19 27.8 0.25
12.6 0.11 19.8 0.17 25.7 0.21
12.8 0.10 1850 0.15 24.0 0.18
12.8 0.09 18.3 0.13 22.5 0.16
12.8 0.09 1.6 .12 21.2 0.14
1.44 3.:33 5.16
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
7
50.0,15.0 50.0,18.0
TENSIONI (kPa) E CEDIMENTI
Ao &h Ao Ah
kPa cm kPa cm
12.0 0:.51 2.0 0.E1
12.6 0.36 3.2 0.10
13.4 0.28 4.4 0.10
14.2 0.24 5.6 0.10
14.9 0.21 6.6 0.10
15.3 0.05 7.6 0.02
15.6 0.17 8.4 0.10
LRLH 0:.15 9.1 0.09
15.7 0.14 9.6 0.09
LTHLS 0.12 10.0 0.08
1h.3 g.21]1 10.3 0.08
15.0 0.10 05 0.07
2.43 1.04

4w

C OO0 000000000000 000
j==ll=llelocleBellcNaloBolcRallsBalalala]

RETTANGOLI DI CARICO

c'v
kPa
+2
+6
+10
+14
+18
+22
+29
+39
+50
+55
=85
+65
+47
+31
+21
+15
+9
+3
50.0,12.0
Ao Ah
kPa cm
26.5 0.88
27.3 0.64
275 0.50
27.2 0.41
26.5 0.34
25.6 0.07
24.5 0.25
23.4 0.22
22.4 0.19
21.3 0.16
20.3 0.14
19.3 0.13
3.95
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CPTU 15A PENNELLO 4 m

COORDINATE (X,v,z) B PRESSIONI (c'v) RELATIVE AI RETTANGOLI DI CARICC

N. x1 ¥yl x2 v2 X3 y3 x4 y4 4 o'v
m m m m m m m m m kPa
1 0.0 12.0 100.0 12.0 100.0 13.0 0.0 13,0 0.0 +2
2 0.0 11.0 1¢0.0 11.0 100.0 12.0 0.0 12.0 0.0 +6
3 0.0 10.0 100.0 10.0 100.0 1Y.0 0.0 hi S 0.0 +10
4 0.0 9.0 100.0 2.0 100.6 10.0 0.0 10.0 0.0 +17
B 0.0 8.0 100.0 8.0 100.0 9.0 0.0 3.0 0.0 +28
[ 0.0 7.0 100.0 7.0 100.0 8.0 0.0 8.0 0.0 +38
7 0.0 6.0 100.0 6.0 100.0 7.0 0.0 7.0 0.0 +43
8 0.0 5.0 1l60.0 50 A00.0 6.0 0.0 6.0 0.0 +43
9 0.0 4.0 100.0 4.0 100.0 5.4 0.0 L) 0.0 +43
10 0.0 3.0 1leg.0 3.0 100.0 4.0 0.0 4.0 0.0 +35
1 0.0 2.0 100.0 2.0 100.0 3.0 0.0 250 0.0 +20
12 0.0 1.0 100.0 1.0 100.0 2.0 0.0 2.0 0.0 +9
13 0.0 0.0 100.0 0.0 100.0 1.0 0.0 L.+0 0.0 +3
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
1 2 3 4 5
50.0,0.0 50.0,2.0 50.0,4.0 50.0,7.0 50.0,10.0
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI {cm)
h ot a'v0 OCR CR RR Ao Ah file] 4h file) &h fiYe] &h file] &h
m  kN/m? kPa kPa cm kPa cm kPa cm kPa cm kPa cm
1.0 10 150 5 0.200 0.020 3.3 0.17 16.0 0.63 35.6 1.06 i 1.09 14.8 0.60
1.0 10 25.0 6 0.200 0.020 B 0.17 LTyl 0.45 3z2.1 0.72 343 075 15.8 0.43
g o] 10 35.0 7 0.200 0.020 7.4 0.17 175 0.35 28.9 0.52 ey 0.55 16.4 033
1.8 10 45.0 8 0.200 0.020 8.9 0.18 L3 0.28 26.1 0.40 27.:9 0.42 16.5 0.27
1.0 10 £5.0 8 0.200 0.020 9.8 0.14 16.9 0.23 23.7 0.31 25.1 0.33 16.3 0.22
1.0 7 63.6 1 0.005 0.005 10.4 0.03 16.2 0.05 21.5 0.06 22.8 0.07 15.8 0.05
1.0 10 72.2 4 0.200 0.020 107 0.12 155 0.17 1.8.7 0.21 20.7 0.22 152 {0159 ke ]
1.0 10 82.2 4 0.200 0.020 10.7 {60 1 14.8 0.14 18..1 0.17 18.9 0.18 14.5 0.14
1.0 10 92.2 4 0.200 o0.020 10.7 0.10 14.1 0.12 16.7 0.15 17.4 0.15 13.89 0.12
1.0 10 102.2 4 0.200 0.020 10.5 0.08 13.4 011 168 0.12 16.1 0.13 13.2 0.11
10, 10 212 .2 3 0.200 0.020 10.3 0.08 12.7 0.0% 14.5 0.11 14.9 011 12.6 0.09
1.0 10 122.2 2 0.200 0.020 10.0 0.07 12.0 0.08 3.5 0.09 13.9 0.09 12.0 0.08
TOTALI (cm) 1.40 2.72 3.92 4.08 2.61
COORDINATE (¥,Y) DELLE VERTICALI DI CALCOLO
&
50.0,13.0
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
h ! o'vl OCR CR RR Lo Ah
m kN/m* kPa kPa cm
3.0 10 15.0 5 0.200 0.020 2.1 0.11
1.0 10 25.0 6 0.200 0.020 3u5 0.11
1.0 10 35.0 7 0.200 0.020 4.9 .11
Lol 10 45.0 8§ 0.200 0.020 6.2 .11
Lo 10 55.0 8§ 0.200 0.020 T2 0.11
1.0 7 63.6 1 0.005 0.005 7.9 0.03
150 10 T2.2 4 0.200 0.020 8.4 0.10
T 10 82.2 4 0.200 0.020 8.8 0.09
1.0 10 2.2 4 0.200 0.020 8.9 0.08
1.0 10 102.2 4 0,200 0.020 9.0 0.07
1.0 10 112.2 3 0.200 0.020 8.9 Q07
1.0 10 122.2 2 0.200 0,020 8.8 0.06

TOTALI (cm) 1.05
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w

11
12
13
14
15

CARATTERISTICHE DEGLI STRATI

h y! c'v0 OCR CR

m kN/m* kPa

1.0 6 8.8 1 0.011
1.0 6 14.7 1 0.010
1.0 6 20.8 1 0.00%
1.0 6 27.0 1 0.009
1.0 10 35,0 6 0.200
1.0 10 45.1 7 0.200
dg 10 554 6 0.200
1.0 10 65.1 5 0.200
L h 10 75,1 5 0.200
1.0 10 85.1 5 0.200
.0 10 95:.1 4 0.200
Tl 7 103.7 1 0.005
1.0 7 110.6 1 0.007
1.0 8 118.0 1 0.002

TOTALI (cm)

CARATTERISTICHE DEGLI STRATI
n y' a'v0 OCR CR
m kN/m* kPa

1.0 6 8.8 1 0.011

1.0 6 14.7 1 0.010

1.0 6 20.8 1 0.009

1.0 6 27.0 1 0.009

1.0 10 35.1 6 0.200

1.0 10 45.1 7 0.200

1.0 10 55.1 6 0.200

1.0 10 65.1 5 0.200

10 10 75.1 5 0.200

1.8 10 85.1 5 0.200

1.0 10 95.1 4 0.200

1.0 7 103.7 1 0.005

Joves 7 110.6 1 0.007

1.0 g€ 118.0 1 0.002

TOTALI (cm)

RR

0.011
0.010
0.009
0.009
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.005
0.007
0.002

RR

.011
.010
.009
.009
.020
020
020
.020
.020
.020
.020
.005
.007
.002

o000 oCOoODOoOO0O0O OO

el el ol e T =]
[+ RS s W 5 Y SN PY I % I o |

CPTU 15B PENNELLO 6 m

COORDINATE (x,y,z) E PRESSIONI {(o'v) RELATIVE AT RETTANGQLI DI CARICO
N, x1 ¥l x2 y2 x3 ¥3 x4 Va4 z a'w
n m m m m m m m m kPa
e 0.0 17.0 100.0 17.0 100.0 18.0 0.0 18.0 0.0 +2
2 0.0 16.0 100.0 16.0 100.0 17.0 0.0 17.0 0.0 +6&
£} 0.0 15.0 100.0 15.0 100.0 16.0 0.0 1679 0.0 +10
4 0.0 14.0 100.0 14.0 100.0 15.0 0.0 15.0 0.0 +14
5 0.0 13.0 100.0 13.0 100.0 14.0 0.0 14.0 0.0 +18
6 0.0 12.0 100.0 12.0 100.0 130 0.0 Bk Ba] 0.0 +22
7 0.0 11.0 100.0 11.0 100.0 12.0 0.0 12.0 0.0 +29
8 0.0 10.0 100.0 10.0 100.0 11.0 0.0 11.0 0.0 +39
9 0.0 9.0 100.0 9.0 100.0 10.0 0.0 10.0 0.0 +50
0.0 8.0 100.0 8.0 100.0 9.0 0.0 9.0 0.0 +55
0.0 7.0 100.0 7.0 100.0 8.0 0.0 8.0 0.0 +55
0.0 6.0 100.0 6.0 100.0 7.0 0.0 7.0 0.0 +65
0.0 5.0 100.0 5.0 100.0 6.0 0.0 6.0 0.0 +47
0.0 4.0 100.0 4.0 100.0 B0 0.0 5.0 0.0 +31
0.0 3.0 100.0 3.0 100.0 4.0 0.0 4.0 0.0 +21
0.0 2.0 100.0 2.0 100.0 3.0 0.0 3.0 0.0 +15
0.0 1.0 100.0 1.0 100.0 2.0 0.0 2.0 0.0 +9
0.0 0.0 100.0 0.0 100.0 1.0 0.0 1.0 0.0 +3
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
1 2 3 4
50.0,0.0 50.0,3.0 50.0,6.0 50.0.,%.0 50.0,12.0
TENSIONI (kPa) E CEDIMENTI (cm)

Ao Ah fite} Ah Fi¥e] Ah i%e} Ah Ji¥ei Ah
kPa cm kPa cm kPa cm kPa cm kPa c
) 0.14 i 2 0.55 50.7 081 49.7 0.%1 26.5 .
4.9 0.13 20.6 0.38 45.8 0.62 46.6 0.62 27.3 0.
6.7 (eEFsnnt 215 0.28 4F.T 0.43 43.1 0.44 2745 o)
8.4 011 2149 0.23 gl 0.34 39.7 0.35 292 0.
g8 0.21 21..9 0.42 35.0 0.60 36.5 0.62 26.5 0.

10.8 0.19 21.6 0.34 32.2 0.47 33.7 0.48 25.6 0.
1.7 037 21.1 0.28 29.8 0.38 31l 0.39 24.5 0.
12.2 0.15 20.4 0.24 27.6 0.31 28.8 0.32 23.4 0.
12.6 0.13 19.8 0.20 25.7 0.26 26.7 0.26 22.4 0.
12.8 0.12 19.0 0.18 24.0 0.22 24.9 0.22 21.3 0.
2.8 Lo jpe B 18.3 015 22.5 0.18 23.3 0.19 20.3 0.
12.8 0.03 176 0.03 2152 0.04 21.8 0.04 19.3 0.
12.7 0.03 16.9 0.04 19.9 0.05 20.5 0.05 18.4 0.
L2 0.01 16:2 0:.01 18.9 0,01 19.3 0.01 i7.5 0.

1.63 3.34 4.82 4.92 B

COORDINATE (X,¥) DELLE VERTICALI DI CALCOLO
6 7
50.0,15.0 50.0,18.0
TENSIONI (kPa) E CEDIMENTI (cm)

fo &h fite] Ah

kPa cm kPa cm
12.0 0.41 2.0 0.10
126 0.27 S 0.09
13.4 0.20 4.4 0,08
T4 2 a.17 5.6 0.07
14.9 0:. 21 6.6 0.15
15.3 0,25 7.6 0.14
15.6 0.22 8.4 0.12
15.7 0.19 8. 0.11
15,7 0.16 9.6 0.10
1545 0.15 10.0 0.10
15.3 0.13 10.3 0.0%
15.0 0.03 105 0.02
14.6 0.04 10.6 0.03
14.2 0.01 10.6 0.01

2253 1.20
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CARATTERISTICHE DEGLI STRATI

h v a'vQ OCR CR
m kN/m* kPa

1.0 6 8.8 1 0,611
Ll 4] 14.7 L 0910
1.0 6 20.8 1 0.009
1.0 6 27450 1 0.009
1.0 10 38 1 6 0.200
Az 10 45.1 F 200
e 10 R 6 0.200
1.0 10 65.1 5 0.200
1.0 10 75.1 5 0.200
Ll 10 85.1 5 0.200
1.0 10 951 4 0.200
1.0 7 1037 1 0,008
1.0 7 110.6 1 §.007
4 e g8 118.0 1 0.002

TOTALI {(cm)

CARATTERISTICHE DEGLI STRATI

h ' o'v0 OCR CR
m kN/m* kPa

1.0 6 8.8 1 o0.011
1.0 & 14.7 1 o0.010
1,0 6 20.8 1 0.00%
10 6 27.0 1 0.00%
1.0 10 3.1 6 0.200
1::1) 10 45.1 7 0.200
1.0 10 Lo & 0.200
1.0 10 £5.1 5 0.200
..U 10 F8:i 5 0.200
120 10 85.1 5 0.200
Tl 10 G511 4 0.200
1.0 7 103.7 1 0.005%
1.0 7 110.6 1 0.007
e} 8 118.0 1 0.002

TOTALI {cm)

RR

0.011
0.010
0.009
0.009
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.008
0.007
0.002

RR

011
010
009
009
020
020
.020
.020
.020
.Q20
.020
.005
.007
.002

COO0OO0O0O0OO0D0O00O00QOO0

CPTU 15B PENNELLO 4 m

COORDINATE
N. x1 ¥l
m m
1 0.0 12.0
2 0.0 11.0
3 0.0 10.0
4 0.0 9.0
5 0.0 g.0
6 0.0 7.0
7 0.0 6.0
8 0.0 5.0
3 0.0 4.0
10 0.0 3.0
11 0.0 2.0
12 0.0 1.0
13 0.0 0.0
1
50.0,0.0
Ac Ah
kPa cm
3.3 0.15
55 0.14
7.4 0.12
8.9 0.11
9.8 0.21
10.4 0.18
10.7 0.15
10,57 0,13
10.7 0.12
10.5 0.10
10.3 0.0%
10.0 0.02
S 0.03
9.4 0.01
1.56
6
50.0,13.0
filed Ah
kPa cm
2:1 0.10
3.5 0.09
4.9 0.08
6.2 0.08
T2 0.16
T 0.14
8.4 0.12
8.8 0.11
8.9 0.10
9.0 0.09
8.9 0.08
8.8 0.02
8.7 0.02
8.5 0.01
.27

LX ¥, 2

E PRESSIONI (c'w) RELATIVE AI RETTANGOLI DI CARICO
x2 v2 x3 y3 x4 y4 z o'v
jul m m m m m o kPa

100.0 12,0 100.0 13.0 0.0 130 0.0 +2

100.0 11.0 100.0 12.0 0.0 12.0 0.0 +6

100.0 10.0 100.0 1140 0.0 11.0 0.0 +10

100.0 2.0 100.0 10.0 0.0 10.0 0.0 +17

100.0 8.0 100.0 9.8 0.0 9.0 0.0 +28

100.0 7.0 100.0 8.0 0.0 8.0 0.0 +38

100.0 6.0 100.0 7.0 0.0 7.0 0.0 +43

100.0 Bl 2000 6.0 0.0 6.0 [015] +43

100.0 4.0 100.0 5.0 0.0 5.0 0.0 +43

100.0 3.0 100.0 4.0 0.0 4.0 0.0 +35

100.0 2.0 100.0 3.0 0.0 3.0 0.0 +20

100.0 1.0 100.0 2.0 0.0 2.0 0i:0 +9

100.0 0.0 100.0 1.0 0.0 L0 0.0 +3

COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO

2 3
50.0,2.0 50.0,4.0 50.0,7.0 50.0,10.0
TENSIONI (kPa) E CEDIMENTI (cm)
fite] Ah Ao &h Lo Ah fiYs] &b
kPa cm kPa cm kPa cm kPa cm
16.0 0.50 35.6 0.78 3T T 0.80 14.8 0.47
17 0.34 32.1 0.50 34.3 862 15.9 0.32
oy e 3 0.24 28.9 0.34 31.0 0.36 16.4 0.23
XT3 0.19 26.1 0.26 27.9 0.28 16.5 0.19
16.9 0.34 23.7 0.45 25.1 0.47 16.3 0,33
16.2 027 21.5 0.34 22.8 0435 15.8 0.26
Ehub 022 1253 0.27 20:77 0.28 T2 021
14.8 0.18 18.1 0:.22 18.9 0.22 14.5 0.18
14.1 0.15 16.7 0.17 17.4 0.18 13.9 0.15
13.4 0.13 15.5 ULls 16.1 015 13%2 0:;:1.32
129 011 14.5 0.12 14.9 0.13 12.6 0.11
12.0 0.02 13.5 0.03 13,89 0.03 12.0 0.02
11.4 0.03 12.7 0.03 13.0 0.03 11.4 0.03
10.9 0.01 Ld:9 0.01 12,2 0.01 10.8 0.01
2.7 3.66 3.81 2.63

COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO

TENSIONI

(kPa)

E CEDIMENTI

(gm)



CPTU 15C PENNELLO 6 m

OO0 00000000000 OO

-

COCRDINATE (x,y,z) E PRESSIONI {(c'w) RELATIVE AI RETTANGOLI DI CARICO
N. %1 vl x2 yZ %3 v3 x4 vé Z o'v
m m m ™ m m m m m kPa
i 0.0 17.0 100.0 17.0 100.0 18,0 0.0 18.0 0.0 +2
2 0.0 16.0 100.0 16.0 100.0 1.0 0.0 17.0 0.0 +6
3 0.0 15.0 100.0 15.0 100.0 16.0 0.0 16.0 0.0 +10
4 0.0 14.0 100.0 14.0 100.0 1550, 0.0 15.0 0.0 +14
5 0.0 13.0 100.0 13.0 100.0 14.0 0.0 14.0 0.0 +18
6 0.0 12.0 100.0 12.0 100.0 13..0 0.0 13.0 0.0 +22
7 0.0 11.0 100.0 11.0 100.0 12.0 0.0 12.0 0.0 +29
8 0.0 10.0 100.0 10.0 100.0 11.0 0::0 11.0 0.0 +39
9 0.0 2.0 100.0 9.0 100.0 10.0 0.0 10.0 00 +50
10 0.0 §.0 100.0 8.0 100.0 9.0 0.0 9.0 0.0 +55
Il 0.0 7.0 100.0 7.0, 100:0 8.0 0.0 g.0 0.0 +55
12 0.0 6.0 100.0 6.0 100.0 7.0 0.0 7.0 0.0 +65
18 0.0 5.0 100.0 5.0 100.0 6.0 0.0 6.0 0.0 +47
14 0.0 4.0 100.0 4.0 100.0 5.0 0.0 5.0 0.0 +31
15 0.0 3.0 100.0 3.0 100.0 4.0 0.0 4.0 0.0 +21
16 0.0 2.0 100.0 2.0 100.0 3.0 0.0 3.0 0.0 +15
17 0.0 1.0 100.0 1.0 100.0 2l 0.0 2.0 0.0 +9
18 0.0 0.0 100.0 0.0 100.0 1.0 0.0 1.0 0.0 +3
COORDINATE (X,Y) DELLE VERTICALI DI CALCOLO
1 2 3 4 5
50.0,0.0 50.0,3.0 50.0,6.0 50.0,9.0 50.0,12.0
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
h ' g'vl OGCR CR RR Ao Ah Aa Ah Ao Ah Ao Ah Ao Ah
m kN/m* kPa kPa cm kPa cm kPa cm kPa cm kPa
et 6 8.8 1 0.011 ©0.011 3.0 0.14 19.1 0.55 50.7 0.91 497 081 26,5
Tf) 6 14.6 1 0.011 0.011 4.9 0.14 20.6 0.42 45.8 0.68 46.6 0.68 2.5
%0 6 20.4 1. 0T 1000 6.7 0.14 21.5 0.34 41.7 0..53 43.1 0.54 2.5
1.0 6 26:.3 i 0.011 0.011 8.4 0.13 21.%9 0.29 38.1 0.43 39:.:F 0.44 27.2
dizs@ 6 32,1 1 0,001 Q.01 9.8 0.13 21.9 0.25 35.0 0.35 36.5 0.36 26.5
1.6 10 40.0 5 0.200 ¢0.020 10.8 0.21 21.86 0.37 3z2.2 0::51: 337 053 25.6
1.0 10 50.0 5 0.200 0.020 117 0.18 20,1 0.31 £9.8 0.41 e B 0.42 24.5
1.0 10 60.0 5 0.200 0.020 12.2 0.16 20.4 0.25 27.6 0.33 28.8 0.34 23.4
1.0 10 70.0 5 0.200 0.020 12.6 0.14 19.8 0.22 25.7 0.27 26.7 0.28 22.4
T-.:0, 10 80.0 4 0.200 0.020 12.8 013 19.0 0.19 24.0 0.23 24.9 0.24 21.3
1) 10 90.0 6 0.200 0.020 12.8 0.12 18.3 0.16 22.5 0.19 23.3 0.20 20.3
1.0 7 98.5 1 0.006 0.006 12.8 0.03 17.6 0.04 z2l.2 0.05 21.8 0.05 18,3
YO T 1058 1 0.006 0.006 12.7 0.03 1&::9 0.04 15.9 0.05 2056 0.05 18.4
1.0 7 112.6 1 0.005 0.005 1z2.5 0.02 16.2 0.03 18.9 0.03 1953 0.03 17.5
1.0 P 23195 1 0.007 0.007 12,3 0.03 15.6 0.04 1759 0.04 18.3 0.04 16.7
TOTALI {cm) 1732 350 5.02 512
COORDINATE (X,Y¥) DELLE VERTICALI DI CALCOLO
6 7
50.0,15.0 50.0,18.0
CARATTERISTICHE DEGLI STRATI TENSIONI (kPa) E CEDIMENTI (cm)
h i o'v0 OCR CR RR fi%e] Ah Lo Ah
m  kN/m? kPa kPa cm kPa cm
1.0 3 8.8 1 0.011 0.011 1z2.0 0.41 2.0 0.10
1.0 € 14.6 1 0.011 0.011 12.6 0.30 3.2 0.09
1.0 & 20.4 1 0.011 0.011 13.4 0.24 4.4 0,09
1.0 & 26.3 1 0.011 ©0.011 14.2 D2% bl 0.09
) 3 321 1 0.011 0.011 14.9 0.18 6.6 0.09
1.0 10 40.0 5 0.200 0.020 15..3 0.28 7.6 0.4 15
1.0 10 50.0 5 0.200 0.020 I8.6 0.24 8.4 0.13
1.0 10 0.0 5 0.200 0©.020 1547 0.20 9iX 0.12
1.0 10 70.0 5 0.200 0.020 157 0.18 9.6 011
el 10 80.0 4 0.200 0.020 15,5 L9 L= 10.0 0,10
1.0 10 0.0 6 0.200 0.020 153 0.14 10.3 0.09
L0 7 98.5 1 0,006 0.006 15.0 0.04 10.5 0.03
B o 7 105.5 1 0,006 0.006 14.6 0.03 10.6 0.02
10 7 112.6 1 0.005 0.005 14,2 0.03 10.6 0.02
1.0 7 118:5 1 0.007 0.007 13.9 0.03 10.6 0.03
TOTALI (cm) 2.66 1.28



€0

CARATTERISTICHE DEGLI STRATI

h ¥' a'v0 OCR

m kN/m?®* kPa

1.0 6 8.8 1
1.0 6 l4.6 1
1.0 6 20.4 1
1.0 6 26.3 1
1.0 6 32,1 1
1.0 10 40.0 5
1.0 10 50.0 5
1.0 10 60.0 5
L8 10 70.0 5
1.0 10 80.0 4
1.0 10 0.0 6
1.0 7 28.5 2
L0 7 105.5 1
i.0 7 112.6 L
1.0 7 .119.5 1

TOTALI ({(cm)

CARATTERISTICHE DEGLI

h ' a'vl OCR

m kN/m®* kPa

1.0 6 8.8 1
1:..0 6 14.6 1
1.0 6 20.4 1
1.0 & 26.3 1
1.0 6 32.1 1
150 10 40.0 5
1.0 10 50.0 5
1.0 10 60.0 5
1.0 10 70.0 5
Lol 10 80.0 4
1.0 10 90.0 &
1.0 7 928.5 4,
1.0 T 10BLB 1
1.0 7 112486 1
1.0 T 1l18.5 3.

TOTALI (cm)

CR

0.011
0.011
0.011

.011
200
.200
.200
.200
.200
0.200
0.006
0.006
0.005
0.007

SO o0oo0oo

STRATI

CR

0.011
0.011
0.011
0.011
0.011
0.200
0.200
0.200
0.200
0.200
0.200
0.006
0.006
0.005
0.007

RR

0.011
0.011
000
0.011
0.011
0.020
0.020
0.020
0.020
0.020
0.020
0.006
0.006
0.005
0.007

RR

0,011
¢.011
0.011
0.011
0,011
0.020
0.020
0.020
0.020
0.020
0.020
0.006
0.008&
0.005
0.007

CPTU 15C PENNELLO 4 m

COORDINATE (%,vy,z) E PRESSICNI

N. %1 vl
m

3

W g, e Wk
CO00O00C00O00OAO0

D00 0000000000

50.0,0.0

Lo Ah
kPa cm

3 0.15
5 0:15
-4 0.15
9 0.14
8 0.313
4 0.20
10.7 037
107 0.14
10.7 0.12
10.5 0.11
10.3 0.09
10.0 0.03

7 0.02
9.4 0.02
o P 0.02

50.0,13.0

C=
e]

Ah
cm

b
o
]

0.10
.10
0.10
0.10
0.10
0.16
0.14
0.12
Q20
0.09
0.08
0.02
0.02
0.02
0.02

@00 @WEWom-JJonb Wwi
Win Q9 @woOowood wkw o e

12.
11
104

W
0000000000000

(o T S T A ER A T s

X2 Ve x3
m m m m
100.0 12.0 1900.0 .0 0
100.0 11.0 100.0 .0 0.
100.0 10.0 100.0 w0 0
100.0 9.0 100.0 .0 0
100.0 8.0 100.0 %0 0
100.0 7.0 100.0 0 0
100.0 6.0 100.0 210 0
100.0 5.0 100.0 o0 0::
100.0 4.0 100.0 <0 0
100.0 % 0 T 1 0L .0 0
100.0 2.0 100.0 .0 0
100.0 1.0 100.0 =) 0
100.0 0.0 100.0 R 0
COORDINATE (X.,Y) DELLE VERTICALI DI CALCOLO
50.0,2.0 50.0,
TENSIONI (kPa) E CEDIMENTI
Ao 4Ah Ao Ah
kPa cm kPa cm
16.0 0.50 35.6 0.78
17,1 0.37 251 0.56
1T b 0.30 2B.9 0.42
1738 0.24 26.1 0.33
16.9 0.20 23,7 0.26
Bl S 0.30 21,5 0.37
155 0.24 8.7 029
14.8 0.19 18 L 0.23
14.1 0.16 16.7 0.19
13.4 0l 3 16,5 QwlS
1207 0.11 14.5 0.13
12.0 0.03 23,45 0.03
11.4 0.03 12.7 Q.03
10.9 0.02 il:9 ¢.02
10.4 0.03 11.3 0.03
2.34 3.82
COORDINATE (X,Y)

TENSIONI (kPa)

ta'v) RELATIVE AI RETTANGOLI DI

DELLE VERTICALI DI CALCCLO

E CEDIMENTI

El

COCcCoOoOO0000O00O0OCo
[= e == B s B [ s B s B s B o B o B s B s )

= RWw s oy m
OO0 0000000
= NN Bo R R-N-N-N-E-E-E-]

WWE®WIDE OO W

CARICO

a'v

kPa

+2

+6

+10

+17

+28

+38

+43

+43

+43

+35

+20

+9

+3
50.0,10.0

Ao Ah
kPa cm
i4.8 0.47
159 0.35
16.4 0.28
16.5 0.23
16.3 0.20
158 0.29
3 Bia) 0.23
14.5 09
13,9 0.16
132 Ozl
126 0.11
12.0 0.03
11.4 0.03
10.8 0.02
10.3 0.03
2.75



(Robertson & Wnde 1897 - iwasaki et al. 1882 - Robertson, 2009)

(C.H. Juang, C.S. Ku, C.C. Chen, 2010)
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{Robertson & Wnde 1997 - Iwasak et al. 1982 - Robertson 2009)

{C.H. Juang, C.S. Ku, C.C. Chen, 2010}
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(Robertson & Wride 1887 - lwasaki et al 1982 - Robertson 2008}

(C.H. Juang, C.S. Ku, C.C. Chen, 2010)
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{Robertson & Wnde 1907 - lwasaks ot al 1082 - Robertson 2009)

(C.H. Juang, C.S. Ku, C.C. Chen, 2010)
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{Roberson & Wnde 1897 - lwasak el al 1982 - Robertson 2008)

(C.H. Juang, C.S. Ku, C.C. Chen, 2010)
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