ALLEGATI

ALLEGATO 1

SEZIONE S101

=
(@)}
10 m
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SEZIONE S102

Allegato 1

208

10 m




Allegato 1

SEZIONE S103

<

209

10 m




SEZIONE S104

Allegato 1

210

10m




Allegato 1

SEZIONE S105

29,68
32,75

211

10m




SEZIONE S106

Allegato 1

212

45,83

48,25

10 m




SEZIONE S106bis

Allegato 1

213

25

10m

48,84

37,15

28,77
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SEZIONE S107

Allegato 1

214

1,48

46,91

10m




SEZIONE S108

Allegato 1
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42,93

10 m




SEZIONE S109

Allegato 1

216

38,52

10 m




SEZIONE S110

Allegato 1

217

7,56

4512

10 m




SEZIONE S111

Allegato 1

/
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10 m

51,75




SEZIONE S112

Allegato 1

z6'ce
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10 m

45,57




SEZIONE S113

Allegato 1

220

51,03




SEZIONE S114

Allegato 1

221

40,31




Allegato 2

ALLEGATO 2

SEZIONE S101

9,17
225,58

116,48

200

50 m
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SEZIONE $102

109,04

33,73
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Allegato 2

16,49

200

SEZIONE S103

10445

200

223

@
~
w
N
N
50 m
| —
[o2]
5
w
o~
o~
50 m
| I —— |



Allegato 2

SEZIONE S104

-

/Ki

200

22378

103,02

SEZIONE S105
200
50m
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Allegato 2

SEZIONE S106

232,14

99,81

240

SEZIONE S106bis

233,29

100,63

240 50m
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Allegato 2

SEZIONE S107
SEZIONE S108
240
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SEZIONE S109

80,86

Allegato 2

240

SEZIONE S110

78,56

4512

f P4 L E—

240

227

22148

221,06

50m

50 m



SEZIONE S111

92,57

Allegato 2

51,75

7,06

300

SEZIONE S112

76,34

45,57

f—

240

228

229,62

246,26

50m

50 m



Allegato 2

SEZIONE S113

232,75

76.29

240

50m

SEZIONE S114

1904

76

40.32

66,06

200

50m
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Allegato 3

ALLEGATO 3

SEZIONE S101
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SEZIONE S103

| o)

*
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Allegato 3

50 m

SEZIONE S104

0
l 50 m
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Allegato 3

SEZIONE S105
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50 m

SEZIONE S106

50 m
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Allegato 3

SEZIONE S106bis
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50m

SEZIONE S107

50 m
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Allegato 3

SEZIONE S108

50 m

SEZIONE S109
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50 m



Allegato 3

SEZIONE S110

50m

SEZIONE S111

50m
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Allegato 3

SEZIONE S112

50 m

SEZIONE S113

50 m
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Allegato 3

SEZIONE S114

50 m
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Allegato 4

ALLEGATO 4

Nel seguente allegato sono riportati gli spostamenti, verticali ed orizzontali, ottenuti dal
calcolo numerico per l'intero modello e per un dettaglio. La linea grigia descrive la

deformazione in corso amplificata di 500 volte, mentre i segmenti verdi descrivono la

variazione di materiale.
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Allegato 4

SEZIONE S101

Vertical

Displacement

min (stage): -2.87e-03 m
3.90e-032

-49e-03
.08e-03
€7e-03
.26e-03
.85e-03

3
o
-
o
=
8
e
B
[}
2
i
£
i
&
s
=
E

.44e~03
+03e-03
+20e-04
.10e-04

.00e-04
max (stage): 1.172-04 m

50m

Diay nt
min (stage): -4.456-04 m
06-04
LEas-0¢
~2.78e-04
~1.92e-04
-1.060-04
-2.000-05
€.60e-05
1.52¢-04
2.38e-04
3.24e-04

4.10e-04
max {stage): 4.020-04 m

SEZIONE S102

Non é stato possibile trovare un risultato in quanto la soluzione non converge.
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SEZIONE S103

Vexrtical

Displacement

min (stage): -1.25e-03 m
-1.30e-03

~1.05e-03
~8.00e-04
-5.50e-04
-3.00e-04
-5.00e-05
2.00e-04
4.50e-04
7.00e-04
9.50e-04

1.20e-02
max (stage): l1.1lle~03 m

Horizontal

Displacement

min (stage): -4.256-04 m
308-04

-3.47e-04
~2.64e0-04
“1.81e-04
-9.80e-05
~1.50e-05
€.80e-05
1.51e-04
2.34e-04
2.17¢-04

4.00e-04
max (stage): 3.96e-04 m

Allegato 4

240
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Allegato 4

SEZIONE S104

Vertical
Displacement
min (stage): -1.62e-03 m
-1.70e-03
~1.41e-03 >
~1.12e-03 M
-8.30e-04 3
)
-5.40e-04 X
'
-2.50e-04 i
o
4.00e~05 =
:
3.30e~-04 ".
) o
£.20e-04 -] -
B ]
9.10e-04 -1 &
g >
1.20e-02 & H
max (stage}: 1.182~03 m : i
A [
. L]
®
3 X
: :
l.l )
5 X 50 m
T

ANOHGNSHESISISICIOLRIVISISISIOLISISLIFIOACACEINSEOIV.'

Horizontal
Displacement
min (stage): -2.71e-04 m
04
-2.18e-04
-1.56e-04
-9.40e-05
-3.200-05
3.000-05
5.206-05
1.54e-04
2.160-08
2.78¢-04

3.40e-04
max (stage): 3.38e-04 m
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Allegato 4

SEZIONE S105

Vertical
Displacement
min (stage): -1.1%-03 m
-1.20e-02
~9.70e-04 H
7.40a-04 i
- e .
-5.10e-04 i
-2.80e-04 =
-5.00e-05 i
1.80e-04 E
4.10e-04 E
-
6.40e-04 E
8.70e-04 g
&
1.10e-03 g
max (stage): 1.0le~03 m i
&
g
H
)
5
o
3
e 50 m

AESESESINISISICIVIOINSISISISSINISISINISIIVISERES ORI

Horizontal

Displacement

min (stage): -1.746-04 m
-1.800-04
-1.33e-0¢
-8.60e-05
-3.50e-05
8.000-06
5.500-05
1.020-04
1.456-04
1.56e-04
2.43¢-04

2.50e-04
max (stage): 2.88c-04 m
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Allegato 4

SEZIONE S106

Vertical

Displacement

min (stage): -2.156e-03 m
-2.20e-032

=1.83e-03
=1.46e~03
-1.059e-03
-7.20e-04
-3.50e-04
2.00e~-05
3.50e-04
7.€0e-04
1.13e-03

1.50e-03
max (stage): 1.4Se-03 m

7 S SR ) S NS O 0 A I N O G R L I I D B

Horizontal

Displacement

min (stage): -4.50e-04 m
~4.50e-04

-3.47¢-04
-2.4¢e-04
~1.41e-04
-3.80e-05
€.50e-05
1.680-04
2.71e-04
3.74-04
4.77e-04

5.80e.
max (stage)
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Allegato 4

SEZIONE S106bis

50m

Vertical

Displacement
min (stage): -2.12e-03 m 5
-2.20e-03 ®
[
~1.83e-03 3
[
~1.46e-03 5
-1.09e-03 5
-7.20e-04 '3'
-3.50e-04 g
-4
2.00e-05 5
3.50e-04 5
7.€0e-04 5
1.13e-03 ;
1.50e-03 Fd
max (stage): 1.40=-03 m 3
-4
I3
-
4
4
-]
B
=
[
=
.
w
[
L4
»

Vertical
Displacement

min (stage): -2.11e-03 m
-206-03

-1.84e-03
-1.482-03
~1.12¢-03
~7.600-04
-4.006-04
-4.008-05
3.20e-0¢
©.00=-04
1.04e-03

1.40e-03
max {stage): 1.39e-03 m
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Allegato 4

SEZIONE S107

Vertical

Displacemsnt

min (stage): -1.59%-03 m
-2.00e-03

~1.€6e-03
~1.32e-03
-5.80e-04
-6.40e-04
-3.00e-04
4.00e-05
3.80e-04
7.20e-04
1.06e-03

1.40e-032
max (stage): 1.36=~03 m

50m

AL LT O Oy O QP LI LI N LM IO LI LI L3 U0 A &7 $F U2 S

Vertical

Displacement

min (stage): -1.99e-03 m
-2.00e-03

~1.66e-03
-1.32e-03
-95.80e-04
-6.40e-04
~3.00e-04
00e-05
80e-04
20e-04
06e-03

o9 oW

1.40e-03
max (stage): 1.36e-03 m

Horizontal
Displacement

min (stage): -3.50e-04 m
~4.002-0%
-2.990-04
-1.982-04
-5.702-05
4.002-06
1.05¢-04
2.060-04
3.07e-04
4.082-04
5.09e-04
©

-10e
o) 2

-04
£.076-04 m

max (stage
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Allegato 4

SEZIONE S108

Vertical

Displacement

min (stage): -1.50e-03 m
-1.50e-03

~1.23e-03
-9.60e-04
-6.90e-04
-4.208-04
~1.50e-04
1.20e~04
3.50e-04
©.60e-04
9.308-04

1.20e-03
max (stage): 1.13e~03 m

L2 L LT U PR L TUH N TR

INAINI NI KA AR IR I AR IEANAI I ARSI NN IR IR AN I NGV I I/

Displacement
min (stags): -1.50e-03 m
-1.508-03
-1.23-
-5.60e~
~6.90e-
-4.20e-
-1.50e-
1.200-04
3.90e-04
6.608-04
5.30e-04

1.208-03
max (stags): 1.13e-03 m

SEZIONE S109

Non é stato possibile trovare un risultato in quanto la soluzione non converge.
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Allegato 4

SEZIONE S110

Non é stato possibile trovare un risultato in quanto la soluzione non converge.

SEZIONE S111

Vertical

Displacement

min (stage): -2.1%-03 m
-2.20e-03

=1.82e-03

-1.44e-03
-1.06e-03
-6.80e-04
~3.00e-04
B8.00e~05
4.60e-04
2.40e-04
1.226-03

1.€0e-03
max (stage}: 1.52e~03 m

50m

A S o OO L OO ORIII OO T L0 O S L O A

1 -1.200-03 m
06-03

=03
=04
e-04
o-04
=04
o-04
=05

=04
=04

4
max (stage): 4.51e-04 m



Allegato 4

SEZIONE S112

Vertical ]

Displacemsnt !

min (stage): -1.5%-03 m =

-1.€0e-03 =

~1.30e-03 -]

R

=1.00e-03 =

~7.00e-04 &

]

-4.00e-04 =
-1.00e-04
2.00e~04
5.00e-04
8.00e-04
1.10e-03
1.40e-03

max (stage}: 1.33e~03 m

50 m

-4.50e-04
-3.752-04
~2.60e-04
“1.450-04
-3.000-05
8.50e-05
2.00e-04
3.1350-04

4.30e
max (stage): 4.25e-04 m
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Allegato 4

SEZIONE S113

Vertical

Displacement

min (stage): -2.07e-03 m
-2.10e-03

-1.74e-03
-1.38e-03
-1.02e-03
-6.60e-04
-3.00e-04
€.00e-05
4.20e-04
7.80e-04
1.14e-03

1.50e-03
max (stage): 1.48e-03 m

vertical
Displacement

min (stage): -2.07e-03 =
~2.10e-03
-1.74e-03
-1.38¢-03
-1.02¢-03
~6.602-04
~3.002-04
6.006-05
4.202-04
7.80e-04
1.14e-03

-03
1.488-03 m

Horizontal

Displacement

min (stage): -8.54e-04 m
-8.606-04
-7.10e-04
~5.60e-04
~4.10e-04
-2.606-04
-1.106-04
4.00e-05
1.50e-04
3.40e-04
4.50e-04

€.40e-04
max (stage): €.40e-04 m
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Allegato 4

SEZIONE S114

Vertical

Displacement

min (stage): -1.68e-03 m
-1.70e-03

-1.40e-03
-1.10e-03
-8.00e-04
-5.00e-04
-2.00e-04
1.00e-04
4.00e-04
7.00e-04
1.00e-03

1.30e-03
max (stage): 1.21e-03 m

vertical
Displacemeat
i ge): ~1.68e-03 =
.70e-03
400-03
.106-03
L00=-0%
.00=-04
002-04
.000-04
.00e-04
.00=-04
-00e-03

: 3
max (stage): 1.216-03 m

Horizontal
Displacement.
min (stage): -1.35e-03 m
~1.40e-03
17e-03
40004
L20e-08
.806-04
-50e-04
-00e-05
.20e-04
L40e-04
6.706-04

9.00e-0
max (stage):
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Allegato 5

ALLEGATO 5

Nel seguente allegato sono riportati le tensioni principali ottenute dal calcolo numerico per

I'intero modello e per un dettaglio. Le linee verdi descrivono la variazione di materiale.

SEZIONE S101

SEZIONE $102

Non é stato possibile trovare un risultato in quanto la soluzione non converge.
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Allegato 5

SEZIONE S103

-2.76 MPa

11.00

13.80
16.60
15.40
22.20

25.00
max (stage

24.27 MPa

sigma 3
min (stage): -4.46 MPa
-4.50
-3.21
-1.92
-0.63
0.66
1.95
3.24

ol
®
S

8.40
max (stage): £.33 MPa

50m

sigma 1
min (stage
-3.00
-0.20
.60
5.40
8.20
11.00
13.80
16.60
19.40
22.20

25.00
max {stage

4.

5.

7.11

.40
max (stage): 0.33 MPa
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Allegato 5

SEZIONE S104

Sigma 1

min (stage): -2.65 MPa
-3.00
-0.10
2.80
5.70
8.60
11.50
14.40
17.30
20.20
23.10

26.00
max (stage): 25.16 MPa

50m

Sigma 3
min (stags): -7.20 MPa
-7.30
-5.50
-4.50
-3.10
-1.70
-0.30

2.50
3.%0
5.30

€.70
max (stage): 6.63 MPa

50m

sigma 1
min (stage): -2.65 KPa

0.

6.00
max (stage): 25.1€ MPa

sigme 3
min (stage): -7.20 MFa
30

.50

€.70
max {(atage): 6.63 MPa

253



Allegato 5

SEZIONE S105

Sigma 1
min (stage): -1.50 MPa
-2.00
1.10
4.20
7.30
10.40
13.50
16.6€0
15.70
22.80
25.90

25.00
max (stage): 20.02 MPa

50m

8i
min (stage): -4.32 Mra

-3.26

-2.12

max (stage): 6.53 MPa

50 m

Sigme 1
min (stage): -1.30 MPa
-2

25.01
max (stage): 28.02 MPa

sigm
min (stage): -4.32 MPa

.40

.72
.86

7.00
max (stage): 6.953 MPa
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Allegato 5

SEZIONE S106

sigma 1

min (stage): -1.99 MPa
-2.00
0.20
2.40
4.60
€.80
9.00
11.20
13.40
15.60

17.80

20.00
max (stage): 19.08 Mea

=i

min (stage): -4.51 MPa
4.6

-3.85

-2.58

-1.57

-0.56

5.50
max (stage): 5.41 MPa

sigma 1

min (atage)
-2.00
0.10
2.20
4.30
6.40
.50
10.60
12.70
14.80
16.90

19.00
max (stage): 18.82 MPa

=4
min (atage): -4.51 KPa

-3.59
-2.58
-1.57
-0.56
0.45
1.46
2.47
3.48
4.49

max (stage): S.41 MPa
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Allegato 5

SEZIONE S106bis

sigma 1
min (stage): -1.70 MPa

2.
-0.30
1.40
3.10
4.80
6.50
8.20
9.950
11.60

13.30

15.00
max (stage): 14.46 MPa

sigma 3
min (stage): -6€.07 MPa
-6.10

-5.15

3.40
max (stage): 3.39 MPa

50 m

15.00
max (stage): 14.4€ UEa

Sigma 3
min (stage): -6.07 MPa
-€.10

-5.15

-4.20
-3.25
-2.30
-1.35
-0.40
0.55
1.50
2.45

3.40
max (stage): 3.35 Mea

256



Allegato 5

SEZIONE S107

Signa 1
min (atage): -2.31 ura
=3

17.00
max (stage): 16.99 ura

50m

Sigms 3
min (atage): -5.€8 ¥pa
-5.70
-4.75
—ss0

-2.85

1.90
—0.es
0.00
0.95
1.50

2.85

3.60
max (stage): 3.7€ Mea

1
min (stage): -2.31 MPa
-3,

7.00

9.00
11.00
13.00
15.00

17.00
max (stage): 16.95 MPa

3
min (stage): -5.60 MPa
-5.70

-4.75
-3.80
-2.85
-1.90
-0.55
0.00
0.95
1.50
2.85

3.00
max (stage)
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Allegato 5

SEZIONE S108

sigaa 1
min (stage): -1.60 MPa
-2.00
-0.20
1.¢0
3.40
5.20
3
e

[11]

max (atage): 15.76 MPa

50m

min (stage): -5.71 HPa
.80

0.
>

2.60
3.€5

4.70
max (atage): 4.67 ¥Pa

50 m

sigma 1
min (stage): -1.65 Mea
00

22.00
max {stage): 21.3€ MPa

sigma 3
min (stage): -2.56 MPa

0.
23
2
3.
2
4.

74

.60
max (stage): 5.55 MPa

SEZIONE S109

Non é stato possibile trovare un risultato in quanto la soluzione non converge.
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Allegato 5

SEZIONE S110

Non é stato possibile trovare un risultato in quanto la soluzione non converge.

SEZIONE S111

sigma 1
min (stage): -1.54 MPa
200

0.50
2.00
3.50
0.00

10.50

13.00

15.50

18,00

20.50

23.00
max (atage): 22.70 uPa

50m

si

min (atage): -3.14 ¥Pa
-2.3
-1.42
-0.53
0.36
1.25
2.14
3.03
3.52
4.01

5.70

max (stage): 5.61 MEa

50 m

sigma 1
min (stage]
-2.

23.00
max (stage): 22.78 MPa

sigma 3
min (stage): -3.14 MFa

5.70
max (stage): 5.€1 MPa
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Allegato 5

SEZIONE S112
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SEZIONE S113

sigma 1
min (stage): -1.92 MPa
-2.00

0.
2.

20.00
max (stage): 15.28 MPa

sigma
min (stage): -3.37 MPa

-2.53

-1.¢66

-0.79

0.08

0.55

1.82

2.69

3.56

443

max (stage): 5.23 MPa

Sigma 1

min (stage): -1.92 MPa
-2.00
0.20
2.40
4.60
6.80
9.00
11.20
13.40
15.¢60
17.80

20.00
max (stage): 19.25 MEa

Sigma 3

min (stage): -3.37 MPa
-3.40

<2.53

-1.€6

-0.79

0.08

0.55

5.30
max (stage): 5.23 MPa

Allegato 5

50m

50 m

261



Allegato 5

SEZIONE S114

Sigma 1

min (stage): -2.44 MPa
-2.00
-0.50

2.00

9.50
12.00
14.50
17.00
15.50

22.00
max (stage): 21.27 MPa

50 m

‘ 50m

4.50
7.00
5.50
12.00
14.50
17.00
19.50
22.00
max {stage): 21.27 MPa
-5

Sigma 3
min (stage): -2.85 MPa
-2.90
-2.18
-1.46
-0.74
-0.02
0.70
1.42
2.14
2.86
3.s58

4.30
max (stage): 4.23 MPa

Sigma 1
min (stage): -2.44 MPa
-3.00

-0.50
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Allegato 6

ALLEGATO 6

Nel seguente allegato sono riportati le instabilita ottenute dal calcolo numerico per I'intero
modello e per un dettaglio. La linea grigia descrive la deformazione in corso amplificata di

500 volte, mentre i segmenti verdi descrivono la variazione di materiale.

SEZIONE S101

Vertical
Displacement
min (stage): -1.01e-03 m
-1.10e-03
-8.80e-04
~6.60e-04
-4.400-04
-2.20e-04
0.00e+00
2.20e-04
7 4.40e-04
©€.60e-04
8.80e-04

1.10e-03
max {stage): 1.05e-03 m
X Shear
O Tension

Stage "2. Grotta” or after

Stage "1. Situazione originale” or before

50 m

bk L L L b Ll bbbk

-6.60e-04
~4.400-04
-2.20e-04
0.00e+00
2.20e-04
4.40e-08
6.600-04
8.80e-04
1.100-03
max (stage): 1.05e-03 m

stage "2. Grotta” or after

Stage "1. Situazione originale” or before

SEZIONE S102

Non é stato possibile trovare un risultato in quanto la soluzione non converge.
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Allegato 6

SEZIONE S103

Vertical
Displacement
min (stage): -1.25e-03 m
=1.30e-03
=1.05e-03
~8.00e-04
-5.50e-04
-3.00e-04
~5.00e-05
2.00e-04
4.50e-04
7.00e-04
9.50e-04
1.20e-03
max (stage): 1.1le-03 m

X  Shear

QO  Tension

Stage "2. Grotta"™ or after

Stage "1. Siturazione iniziale" or before

50m

vertical

max (stage): 1.116-03 o

X shear
©  temsicn

stage “2. Grotta® or after

stage "1. siturazione i or before

SEZIONE S104

Vertical

Displacement

min (stage): -1.62e-03 m
-1.70e-03
~1.41e-03
=1.12e-03
-8.30e-04
-5.40e-04
~2.50e-04
4.00e-05
3.30e-04
6.20e-04
9.10e-04
1.208-03

max (stage): 1.18e-03 m

% Shear
0  Tension

Stage "2. Grotta” or after

Stage "1. Situazicne iniziala" or before

50 m

Veztical
Displacement
)

1.206-03
max (stage): 1.18e-03 m

X shear
©  zremsion
stage “2. Grovta® or after

Stage "i. situazione iniziale® or befors
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Allegato 6

SEZIONE S105

Vertical

Displacement

min (stage): -1.1%e-03 m
-1.20e-03

1.108-03
max {stage): 1.0le-03 m

X Shear

@  Tension

Stage "2. Grotta® or after

Stage "1. Situaziocne iniziale" or before

Vertical
i ement

Disp:
aln (s

108-03
max (stage)t 1.01e=03 m

X shear

©  Tensicn
Btage “3. Grotta® or after

stage "1. Situazicne iniziale® or before

SEZIONE S106

Vertical

Displacement

min (stage): -2.15e-03 m
-2.20e-03
-1.83e-03
-1.46e-03

1.50e-03
max (stage): 1.49e-03 m

X Shear
O  Teasion

Stage "2. Grotta" or after

Stage "1. Situazione iniziale" or before

50m

1
ag:
X shear

O Tension

stage tta® or after

stage "1. situazions iniziale® or before
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Allegato 6

Vertical

Displacement

min (stage): -2.150-03 m
~2.20e-03
-1.83e-03
-1.46e-03
~1.050-03
~7.20e-04
~3.50e-04
2.000-03

B :.50e-04

= 7.€0e-04

1.50e

-0z
max (stage): 1.4%6-03 m

stage "i. miruazione inizisle® or Before

SEZIONE S106bis

Vertical

Displacement

min (stage): —2.12e-02 m
~2.20e-03
~1.83e-03
-1.46e-03
~1.05e-03
~7.20e-04
~-3.50e-04
2.00e-05

1.50e-03
max (stage): 1.40e-03 m

X  Shear
O  Tension

Stage "2. Grotta” or after

Stage "l1. Situazione iniziale" or before

50m

Vertical
[

-0
max (wtage) t 1.3%=03 m
X ohear
O tension

Stage "2, Grovta® or after

stage "1. situazions iniziale® or before

reical
Displacement
min (stage):
2,208

-2.126-03 =
-03

1.50e-03
cage): 1.40-03 m

X shear
O rensicn

stage "2. Grotta® or after

Stage *1. Situazione imiziale® or before
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Allegato 6

SEZIONE S107

Vertical
Displacement
min (stage)
=2.00e-03
~1.66e0-03
-1.22

1.40-03
max (stage): 1.36e-03 m

X Shear
O  Tension

Stage "2. Grotta” or after

Stage "1. Situazione iniziale" or before

50m

vertical
Displacement
min (atage): -1.992-03 m
.00e-03
-1.660-03
-1.32e-03
~5.00e-04
-6.40e-04
~2.00a-04
4.00e-05
2.00e-04
7.20e-04
1.06a-03

max (stage): 1.366-03 m
X shear
G tension

stage “2. Grotta® or after

stage "l. sicuazions iniziale® or before

wertical
Displ

ement
min (stage): -1.5%-03 =
-03

1.40e-03
max (tage): 1.36a-03 m
X Shear
O mension

Srage "2. Grotea® or afeer

Stage "i. Bituaszione iniziale® or before
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Allegato 6

SEZIONE S108

Vertical
Displacement
min (stage): -1.50e-03 m
-1.50e-03
-1.23e-03
-5.60e-04
-6.90e-04
~4.20e-04
~1.50e-04
1.20e-04
3.50e-04
o4  6.60e-04
9.30e-04

1.20e-03
max (stage): 1.13e-03 m
X sh
O  Tension
Stage "2. Grof £
stage "1. s of ginal bef,

H
8
|
H
&
-]
§
)
&
8
)
&
-]
8
s
&
s
&
s
8|
s
s
L
s
s
L)
&
-]
b
)
-]
8
-
)
H
H
-
.
||
L)
N
.

50m

SEZIONE S109

Non é stato possibile trovare un risultato in quanto la soluzione non converge.

SEZIONE S110

Non é stato possibile trovare un risultato in quanto la soluzione non converge.
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SEZIONE S111

vertical
Displacement
min (stage): -2.1%e-03 m
-2.20e-03
-1.82e-03
~1.442-03
-1.06e-03
-6.80e-04
-3.00e-04
8.00e-05
4.60e-04
8.40e-04
1.22e-03
1.60e-03
max (stage): 1.52e-03 m

X  Shear
QO  Tension
Stage "2. Grotta" or after

Stage "1. Situazione iniziale" or before

X shear
O rension

Stags "2. Grotta® or after

stage "1. situazione iniziale® or before

SEZIONE S112

vertical
Displacement.
min (stage): -1.59¢-03 m

max (stage): 1.33e-03 m
X Shear
O Tension

Stage "2. Grotta® or after

Stage "1. Situazione iniziale" or before

vertical

-1.30e-03
-1.00e-03
-7.00a-04
~4.006-04
-1.00-04
2.008-04
5.00e-08
2.00e-04
1.108-03

X ahear
O rension

stage 1.

Displacement
min (azage): -1.59-03 m
1.60e-03

1.408=03
max (otage): 1.336=03 m

Stage "2, Grotta” or after

situazions iniziale® or befors

Allegato 6

50m

50m
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SEZIONE S113

Vertical
Displacement
min (stage): -2.07e-03 m
-2.10e-03
-1.74e-03
-1.38¢-03
-1.02¢-03
~6.60e-04
-3.00e-04
6.00e-05
4.20e-04
7.80e-04
1.14e-03
1.50e-03
max (stage): 1.48e-03 m

& Shear
QO  Tension

Stage "2. Grotta®™ or after

Stage "1. Situazione iniziale" or before

Vertical

stage "2.

stage "1.

Displacement

X shear
©  Tension

Grotta® or after

situazions iniziale” or befors

SEZIONE S114

Vertical

Displacemsnt

min (stage): -1.68e-03 m
-1.70e-03
-1.40e-02
-1.10s-03
-8.00e-04

~5.00e-04

1.30e-03
max (stage): 1.21e-03 m

X  Shear

©  Tension

Stage "2. Grotta® or after

Stage "1. Situazione iniziale" or before

versical

stage "z.

stage "1.

Displacement

max (atage!

X shear
©  7ension

-1.¢62-02 m

1.210-03 m

Grotva® or after

situazione iniziale” or befors

Allegato 6
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Allegato 7

ALLEGATO 7

Nel seguente allegato sono riportati gli spostamenti e gli stati tensionale ottenuti dal
calcolo numerico per l'intero modello e per un dettaglio. La linea grigia descrive la
deformazione in corso amplificata, in genere, di 500 volte, mentre i segmenti verdi

descrivono la variazione di materiale.

SEZIONE S101

Spessore del ghiacciaio: 100 m.

Sigma 1
min (stage): -3.11 MPa
4.00
-1.40
1.20
3.80
6.40
9.00
11.60

14.20

16.80
15.40

22.00
max (stage): 21.45 MPa

0 T SR S T S TSI S S )

50m

i s age): -3.11 MPa
-4.00
-1.40
1.20
3.80
6.40
5.00
11.60

14.20

16.80

15.40

22.00
max (stage): 21.45 MPa
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sigma 3
min (stage): -11.12 MPa
-12.00

Vertical

Displacement

min (stage): -3.87e-03 m
~3.90e-0:
-3.49-03
-3.08e-03
~2.67-03
-2.260-03
~1.85e-03
~1.44e-03
-1.03e-03
~6.20e-04
~2.10e-04

2.00e-04
max (stage): 1.172-04 m

Sigma 3
min (stage): -11.12 MPa

-12.
-10.50
~-9.00
=7.50
-6.00
~4.50
-3.00
-1.50
0.00
1.50

3.00
max (stage): 2.48 MPa

Vertical
D::.splacanant

min (stage): -3.87e-03 m
-3.90e-03
-3.49e-03
=3.08e-03
=2.€7¢-03
-2.266-03
~1.85e-03
=~1.44e-03
=1.03e-03
~6.20e-04
-2.10e-04

2.00e-04
max (stage): 1.17=-04 m

Allegato 7

TR WIS TR SXN NN W

272



Allegato 7

=04
o)t 1.16e-04 m

X shear
O Tension

Stage "2. Grotta" or after

Stage "1. Situazicne originale® or before

Spessore del ghiacciaio: 200 m.

Non é stato possibile trovare un risultato in quanto la soluzione non converge.

SEZIONE S102

Non é stato possibile trovare un risultato in quanto la soluzione non converge.
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SEZIONE S103

Spessore del ghiacciaio: 100 m.

sigma 1
min (stage): -2.76 Mea
-3.00

0.20

29.00
max (stage): 28.25 MPa

sigma 1
min (stage): -2.76 MPa
-3.00
0.20
3.40
.60
9.80
13.00
16.20
19.40
22.60
25.80

25.00
max (stage): 28.25 MPa

Sigma 3

min (stage): -5.79 MPa
-5.80

-4.26

-2.72

-1.18

0.36

1.90
3.44
4.98

6.52

=
==

8.06

9.60
max (stage): 9.51 MPa

i

min (stage): -5.79 MPa
-5.80
-4.26
-2.72
-1.18
0.3¢
1.50
3.44
4.98
6.52
8.06

.60
max (stags): 9.51 MPa

Allegato 7

0.9 WNim2

50m

0.9 MN/m2

50 m
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Allegato 7

Vertical

Displacement

min (stage): -4.15e-03 m
~4.20e-03

=3.74e-03
-3.28e-03
~-2.82e-03
-2.36e-03
-1.90e-03
-1.44e-03
-9.80e-04
~5.20e-04
=6.00e~05

4.00e-04
max (stage): 3.13e-04 m

50 m

vertical

Displacement

min (stage): -4.150-03 m

-4.200-03

746-03
.282-03
.82¢-03
-360-03
-90e-03
44603
L80e-04
.20e-04
-00e-05

4.00e-04
max (stage): 3.13e-04 m

Horizontal

Displacement

min (atage): -7.73-04 m
~7.800-04
-6.640-04
-5.480-04
-4.32¢-04
-3.160-04
-2.000-04
-8.400-05
3.20e-05
1.48e-04
2.640-04

3.80e-04
max (stage): 3.77e-04 m

Vertical

Displacement

min (stage): —4.15e-03 m
~4.20e-03
=3.74e-03
=3.28e-03
-2.820-03
~2.36e-03
~1.90e-03
~1.44e-03
=9.80e-04
~5.20e-04
=6.00e-0S
4.00e-04

max (stage): 3.13e-04 m

X shear
QO  Tension

Stage "2. Grotta” or after

Stage "1. Siturazione iniziale" or before
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Allegato 7

Spessore del ghiacciaio: 200 m.

Sigma 1
min (stage): -2.7€ MPa
-3.00
0.10
3.20
€.30
9.40
12.50
15.60
18.70
21.80
24.90

28.00
max (stage): 27.70 MPa

50 m

max (stage): 27.70 MPa

Sigma 3

min (stage): -4.74 MPa
-4.80
-3.57
-2.34
-1.11
0.12
1.35
2.58
3.81
5.04
6.27

7.50
max (stage): 7.40 MPa

50 m

sigma
min (stage): -4.74 wPa

-3.57

7.50
max (stage) :
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Allegato 7

Vertical

Displacement

min (stage): —-8.14e-03 m
-8.20e-03

-7.38e-03
-6.56e-03
-5.74e-03
-4.92e-03
=4.10e-03
-3.28e-03
== -2.46e-03
~1.64e-03
-8.20e-04

0.00e+00
max (stage): 0.00e+00 m

50m

vertical

Displacement

i ge) : -8.146-03 m
-8.200-03
-7.38e-03
-6.562-03
-5.74e-03
-4.52¢-03
-4.100-03
-3.280-03

= -2.46e-03
~1.64e-03
-8.20e-04

0.00e400
max (stage): 0.00e+00 m

Horizontal
Displacement

(stage): -1.56e-03 =
-1.60=-03

-1.3

-03

-1.182-03
-5.70e-04
~7.602-04
~5.502-04
-3.400-04
-1.306-04
8.00e-05
2.90e-04

5.00e-04
max (stage): 4.20e-04 m

Vertical
Displacement

min (stage): -8.1
-8.206-03
~7.38e-03
~6€.5€e-03

X
el

stage "2. Grotta” or after

Stage "1. 3iturazione iniziale" or before
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Allegato 7

SEZIONE S104

Spessore del ghiacciaio: 100 m.

0.9 MN/m2

Sigma 1

min (stage): -3.12 MPa
-4.00
0.30
4.60
8.50
13.20
17.50
21.80
26.10
30.40

34.70

35.00
max (stage): 38.85 MPa

50m

sigma 1
min (stage!
-4.

39.00
max (stage): 38.85 MPa

0.9 MN/m2
sigma 3

min (stage): -9.45 MPa
-5.50

-7.81

-6.12

-4.43

-2.74

-1.05

0.64

2.33

5.71

7.40
max (stage): 7.37 MPa

50 m
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Allegato 7

sigma 3
min (stage): -9.45 MPa
-9.50

0.64
2.33
4.02
5.7

7.40
max (stage): 7.37 MPa

Vertical

Displacement

min (stage): -4.25e-03 m
-4.30e-03
-3.82e-03
-3.34e-03

-2.86e-03

-2.38e-03
-1.50e-03
-1.42e-03
=9.40e-04
—4.60e-04

2.00e-05

5.00e-04
max (stage): 4.07e-04 m

vertical
Displacemsat
min (stage): -4.25¢-03 =
~4.302-03
-3.82¢-03
.346-03
-2.86e-03
~2.38¢-03
.90e-03
-1.420-03
-5.40s-04
60=-04
2.00e-05

-00e-04
max (stage): 4.076-04 m

Horizontal
Displacement
min (stage):

-9.000-04

-7.80e-04
~6.60e-04
~5.40e-04
~4.200-04
~3.000-04
-1.806-04
-6.006-05

6.00e-05

1.800-04

3.00e-04
max (stage): 2.95¢-04 m
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Allegato 7

Vertical

Displacement

min (stage): -4.25e-03 m
)e-03

-3.820-03
-3.34e-03
-2.866-03
-2.38e-03

-04
max (stage): 4.07e-04 m

X shear

O  Tension

stage "2. Grotta” or after

Stage "1. Situazicne iniziale® or before

Spessore del ghiacciaio: 200 m.

sigma 1
min (stage): -3.31 Mra 1.8 MN/m2
-4.00
0.80
5.60
10.40
15.20
20.00
24.80
29.60
34.40
39.20

44.00
max (stage): 43.96 MPa

50 m

54
min (atage): -3.31 Mpa
-4.00

14.00
max (stage): 42.96 MPa

Sigma 3
min (stage): -9.75 MPa 1.8 MN/m2
-9.80
-8.06
-6.32
-4.58

-2.84

-1.10
0.64
2.38
4.12
5.86

7.60
max (stage): 7.51 MPa

50 m




Allegato 7

signa 3
min (stage): -5.75 MPa
-5.80

-8.06

-6.32

5.96

7.60
max (stage): 7.51 MPa

Vertical

Displacement

min (stage): -8.51e-03 m
-8.60e-03

=7.74e-03
—6.88e-03
~6.02e-03

=5.16e-03
—4.30e-03
—3.44e-03
-2.58e-03
-1.72e-03
-8.60e-04

0.00e+00
max (stage): 0.00e+00 m

50 m

vertical

74e-03
.88e-03
.02¢-03
.160-03
.300-02
L44e-03
.58e-03
.72e-03
.€0e-04

e 400
max (stage): 0.006+00 m

Horizontal

Displacement

min (stage): -2.290-03 m
-2.300-03
-2.026-03
-1.742-03
“1.462-03
-1.186-03
-9.000-04
-6.208-04
-3.40e-04
~6.002-05
2.20e-04

5.00e-04
max (stage): 4.176-04 m
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Allegato 7

vertical

Displacement

min (stage): -1.626-03 m
0-03

-1.41¢-03
-1.12¢-03
-8.30e-04
~5.402-04
-2.50e-04
4.00e-05
3.30e-04
€.200-04
5.10e-04
00-03
max (stage): 1.136-03 m

X shear
O Tension

stage 2. Grotta” or after

Stage "1. Situazione iniziale® or before

SEZIONE S105

Spessore del ghiacciaio: 100 m.

Sigma 1
min (stage): -1.52 MPa
-2.00

0.9 MN/m2
0.00
2.00
4.00
€.00
8.00
10.00

12.00
14.00
16.00

18.00
max (stage): 17.6€5 Mpa

50m

AN AOEOLOIVIPIOIVIPIVIVII9i9IVVIPPIVIPIPISLVEAORY MO

1 -1.92 MPa

18.00
max (stage): 17.65 MPa
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Allegato 7

Sigma 3
min (stage): -3.24 MPa
-3.30
-2.62
-1.94
-1.26
-0.58
0.10
0.78
1.46
2.14
2.82

3.50
max (stage): 3.45 MPa

50 m

2.14
2.82

3.50
max (stage): 3.45 MPa

Vertical

Displacement

min (stage): -4.14e-03 m
-4.20e-03
-3.76e-03
-3.32e-03
-2.88e-03
-2.44e-03

—2.00e-03
-1.56e-03
=1.12e-03
~6.80e-04
—2.40e-04

2.00e-04
max (stage): 1.9le-04 m

50 m

Vertical

Dpisplacement

min (stage): -8.596-03 m
-8.600-03
-7.74¢-03
-6.882-03
~6.02e-03
-5.160-03
-4.300-03
-3.440-03

-2.58¢-03

] -1.720-03

-8.60c-04

©.00e400
max (stage): 0.00e+00 m
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Allegato 7

Horizontal

Displacement

min (stage): -9.71e-04 m
06-04

-8.416-04
~7.020-08
~5.630-04
-4.240-04
-2.856-04
-1.460-04
~7.008-06

1.320-04

2.710-04

10e-04
)1 4.060-04 m

~8.60e-04
max (stage): 0.000+00 m

X #shear
©  rension

stage "2. Grotra” or after

Stage "1. Situazione iniziale" or before

Spessore del ghiacciaio: 200 m.

Sigma 1

min (stage): —-2.12 MPa
-3.00
-0.60
1.80
4.20
6.60
9.00
11.40
13.80
16.20
18.60

21.00
max (stage): 20.54 MPa

50 m

-0.60
1.80
4.20
6.60
9.00

11.40

13.80

16.20

18.60

21.00
max (stage): 20.54 MPa
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Allegato 7

Sigma 3 1.8 MN/m2
min (stage): -3.55 MPa
-3.60
-2.78
-1.96
-1.14
-0.32
0.50
1.32
2.14
2.96
3.78

4.60

max (stage): 4.55 MPa

50 m

A O KOO LOISLO10]1018]010]5]8[0 090180 S LIS LS LS NSNS NS\

sigma 3

min (stage): -3.55 Mea
-3.60
-2.78
-1.96
-1.14
-0.32
0.50
1.3z
2.14
2.96
378

4.60
max (stage): 4.55 MPa

Vertical

Displacement

min (stage): -8.59e-03 m
-8.60e-03
-7.74e-03

—-6.88e-03

—-6.02e-03
~5.16e-03
-4.30e-03
-3.44e-03
=2.58e-03
-1.72e-03
-8.60e-04

0.00e+00
max (stage): 0.00e+00 m

50 m

Vertical
Displacement
min (stage): -8.556-03 m
-6.608-03
~7.742-03
-6.88¢-03
-6.026-03
-5.162-03
-4.30e-03
440-03
-2.586-03
-1.72e-03

-8.608-04

0.006+00
max (stage): 0.00e+00 m
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Allegato 7

SEZIONE S106

Non é stato possibile trovare un risultato in quanto la soluzione non converge.

SEZIONE S106bis

Non é stato possibile trovare un risultato in quanto la soluzione non converge.

SEZIONE S107

Non é stato possibile trovare un risultato in quanto la soluzione non converge.
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Allegato 7

SEZIONE S108

Spessore del ghiacciaio: 100 m.

Sigma 1

min (stage): -1.69 MPa
-2.00
0.40
2.80
5.20
7.60
10.00
12.40
14.80
17.20
15.60

22.00
max (stage): 21.8€ MPa

sigma 1
min (stage): -1.69 uPa
-2.00

22.00
max (stage): 21.86 MPa

0.9 MN/m2
Sigma 3

min (stage): -2.96 MPa
-3.00

-2.14

-1.28

-0.42

3.88

4.74

5.60
max (stage): 5.55 MPa

50 m
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signa 3
min (stage): -2.56 ¥Pa
-3.00

~2.14
-1.28
-0.42
0.44
1.30
2.16
3.02
3.88
4.74

5.60
max (stage): 5.55 MPa

Vertical

Displacement

min (stage): -7.01e-03 m
~7.10e-03

=6.38e-03
~5.660-03
~4.94e-03
~4.22e-03
=3.50e-03
-2.78e-03
~-2.06e-03
=1.34e-03
=6.20e-04

1.00e-04
max (stage): 9.29e-05 m

50m

vertical
Displacement
min (stage): -7.01e-03 =
~7.102-03

.380-03
-5.662-03
94203

-4.22¢-03
-3.50e-03
-2.78e-03
-2.06e-03
~1.382-03
-6.20e-04

1.002-04
max (s% 5.296-05 m

vertical

Displacement

min (stage): -7.01e-03 m
~7.108-02
-6.386-03
-5.66e-03
~4.94-02
-4.226-02
-3.500-03
-2.786-03
-2.066-03
-1.34e-03

-6.20e-04

1.00e-04
max {stage): 9.29e-05 m
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Spessore del ghiacciaio: 200 m.

Non é stato possibile trovare un risultato in quanto la soluzione non converge.

SEZIONE S109

Non é stato possibile trovare un risultato in quanto la soluzione non converge.

SEZIONE S110

Non é stato possibile trovare un risultato in quanto la soluzione non converge.

SEZIONE S111

Non e stato possibile trovare un risultato in quanto la soluzione non converge.

SEZIONE S112

Non é stato possibile trovare un risultato in quanto la soluzione non converge.

SEZIONE S113

Non é stato possibile trovare un risultato in quanto la soluzione non converge.
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Allegato 7

SEZIONE S114

Spessore del ghiacciaio: 100 m.

0.9 MNm2

Sigma 1 09 NN/m2

min (stage): -2.41 MPa
-3.00

12.20
16.00
15.80
23.60
27.40
31.20

3s.00
max (stage): 34.99 MPa

50 m

min (atage

max (stage): 34.99 MPa

0.9 MN/m2

Sigma 3 0.9 MNim2

min (stage): -6.15 MPa v
-6.20

3.48
4.69

5.90
max (stage): 5.82 MPa

50 m
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469

5.50
max (stags): 5.82 MPa

Vertical

Displacement

min (stage): -4.42¢-03 m
-4.50e-03

-3.98e-03
-3.46e-03

-2.94e-02

-2.42e-03
~1.90e-03
~1.38e-03
~8.60e-04
~3.40e-04

1.80e-04

7.00e-04
max (stage): €.13e-04 m

50 m

vertical

Dpisplacement

min (stage): -4.426-03 m
-4.500-03

~2.94e-03
-2.42¢-03
-1.90e-03
.386-03
-8.60e-04
~3.40e-04
1.80e-04

7.00e-04
max (stage): 6.13e-04 m

Horizontal

Displacement

min (stage):
-1.40e-

-1.396-03 m
-03

-1.176-03
~5.40e-04
~7.10e-04
-4.806-04
-2.500-04
-2.00e-05
2.10e-04
4.40e-04
6.70e-04

9.00e-04
max (stage): 8.57e-04 m
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vertical
Displacement
min (stage): —4.92e-03 m
-4.50e-03
-3.98e-03
-3.460-03
-2.942-03
-2.426-03
-1.90e-03
-1.38e-03
-8.600-04
-3.40e-04
1.80e-04

-006-04
max (stage): €.136-04 m

X shear
©  Tension

stage "2. Grotta® or after

stage "1. Situazione iniziale” or before

Spessore del ghiacciaio: 200 m.

Sigma 1
min (stage): -2.42 MPa 1.8 MN/m2
.00

5.20

218 Mm2g

9-30 1.8 M/m;
13.40
17.50
21.60
25.70
29.80

max (stage): 37.03 MPa

50 m

sigma 1
min (stage): -2.42 MPa
-3.00

1.10
5.20

o
max (stage): 37.03 MPa
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Sigma 3
min (stage): -7.98 MPa 1.81Nm2
-8.00
-6.60
-5.20
-3.80
-2.40
-1.00
0.40
1.80
3.20
4.60

6.00
max (stage): 5.97 MPa

50 m

max (stage): 5.57 MPa

Vertical

Displacement

min (stage): -9.40e-03 m
=9.50e-03

-8.53e-03
~-7.56e-03
-6.59e-03
-5.62e-03
-4.65e-03
-3.68e-02
=2.71e-03
-1.74e-03
=7.70e-04

2.00e-04
max (stage): 1.19e-04 m

50 m

vertical

Displacement

min (stage): -9.40e-03 m
-5.506-03
-8.536-03
-7.56e-03
~€.59e-02
-5.626-02
-4.656-03
-3.632-02
-2.71e-03
~1.74e-03
~7.70e-04

2.00e-04
max (stage): 1.196-04 m
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Horizontal

Displacement

min (stage): -3.28e-03 m
. -03

-2.886-02

~2.46e-03

~2.04e-03

-1.626-02
-1.200-03
-7.806-04
-3.60e-0¢
6.00e-05
4.80e-04

.00e-04
max (stage): 8.06e-04

vertical

Grotta® or after

Situazione iniziale” or before
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