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Ponte A22 sul Mincio, sul canale Fissero Tartaro e opere minori Tombino km 261 + 686

Relazione statica del tombino al km 261 + 686

1. Caratteristiche dei materiali

1.1. Calcestruzzo
C30/37

1.2.  Acciaio per armatura lenta

Tipo FeB44K ad aderenza migliorata, controllato in stabilimento

1.3.  Acciaio in profilati tubolari per pali

Fe 510B

2. Sistema statico e carichi agenti

Il sistema statico € un telaio incastrato.

p = 30,0 KN/mq

3,0m

2,00m

3,0m

tiye

X (+)

A4



Ponte A22 sul Mincio, sul canale Fissero Tartaro e opere minori Tombino km 261 + 686

Le azioni interne sono state calcolate in automatico. Le ipotesi di carico sorio le
seguenti:

Carico 1: peso proprio struttura in cemento armato con y cls = 25,0 KN/mc

Carico 2: Rilevato con materiale sciolto e y terr = 20,0 KN/mc

Carico 3: Spinta terreno da sx con coeff. di spinta a riposo 0,50 e y terr = 20,0 KN/mc
Carico 4: Spinta terreno da dx con coeff. di spinta a riposo 0,50 e y terr = 20,0 KN/mc
Carico 5: Carico accidentale verticale con p = 30,0 KN/mq

Carico 6: Spinta laterale accidentali da sx con coeff. di spinta a riposo 0,50

Carico 7: Spinta laterale accidentali da dx con coeff. di spinta a riposo 0,50

Carico 8: Ritiro cls

| risultati sono riassunti nei tabulati allegati. Per il dimensionamento saranno
considerate le combinazioni di carico pil gravose considerando anche la spinta del

terreno unilaterale.

3. Dimensionamento struttura in c.a.

3.1. Verifica delle fondazioni, elevazioni e soletta

3.1.1. Azioni interne massime

Mmax = +/- 100,00 KNm/m
Qmax = 140,00 KN/m
Nmin = - 160,00 KN/m
Nmax = + 50,00 KN/m

3.1.2. Verifica a flessione

Mmax = +/- 100,00 KNm/m
Qmax = 140,00 KN/m
Nmin = - 160,00 KN/m
Nmax = + 50,00 KN/m
kh = h*[b/Mz,e]>® = 25*[1,0/100,0]°° = 2,50

ks =44

as = ks*Mz/h — N/camm = 4,4*100,0/25,0 = 17,60 cm?m
Scelto: d20/15 con as = 20,93 cm?*m

3.1.3. Verifica a taglio
T = Q/(0,9*b*h) = 140000/(0,9*250*1000) = 0,62Mpa < 0,60Mpa (valore ammissibile)



Monday, May 12,

2008, 02:12 PM

1.

PAGE NO.
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*

* STAAD,Pro

* Veraion 2005 Bld 1002.UK.1002

* Proprietary Program of

* Regearch Engineers, Intl.

* Date= MAY 12, 2008

* Time= 14:12:29

*

* USER ID: ITB

AR I A IR AR AR A A AR AT N AR A AR ARAN AR AR A AN A Ak kddhw

STAAD SPACE SOTTOPASSO KM 261 + 686

INPUT FILE: sottopasso al km 261 + 686.STD

@~ ;oW N

1.
1z2.
13
14.
15.
16.
§ BT
18.
19
20.
21,
22.
23.
24.
25.
26.
27.
28
29.
30.
31.
32.
33.
34.
35.
36.
37.
385
39
40.

START JOB INFORMATION
END JOB INFORMATION
INPUT WIDTH 79

UNIT METER KN

JOINT COORDINATES

10-50; 20-20; 32 -20; 42-520;520.25-520; 6 0.5-520;

g1 -50; 9 1.25 -5 0; 10 1.5 -5 0; 11 1.75 -5 0
MEMBER INCIDENCES

112; 223;334; 4165; 556; 667; 7728; 88 9;
11 11 4

DEFINE MATERIAL START

ISOTROPIC CONCRETE

E 2.2E+007

POISSON 0.17

DENSITY 25

ALPHA 1E-005

DAMP 0.05

END DEFINE MATERIAL

CONSTANTS

MATERIAL CONCRETE MEMB 1 TO 11

*

MEMBER PROPERTY AMERICAN

1 TO 11 PRIS YD 0.3 ZD 1

*

SUPPORTS

1 FIXED BUT MY MZ

4 FIXED BUT FX MY MZ

LOAD 1 PESO PROPRIO

SELFWEIGHT Y -1

LOAD 2 RIEMPIMENTO

MEMEER LOAD

2 UNI GY -60

LOAD 3 LOADTYPE NONE TITLE SPINTA TERRENO SINISTRA
MEMBER LOAD

1 TRAP GX 60 30

LOAD 4 LOADTYPE NONE TITLE SPINTA TERRENOC DESTRA
MEMBER LOAD

3 TRAP GX -30 -60

LOAD 5 ACCIDENTALE

*
*
*
*
*
*
*
*
*
*

9 9 10;

1

7 0.75

10 10 11

<5

0
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Monday,

May 12,

2008, 02:12 PM

SOTTOPASSO KM 261 + 686 ~~ PAGE NO.
41. MEMBER LOAD
42, 2 UNI GY -30
43. LOAD 6 LOADTYPE NONE TITLE SPINTA ACCIDENTALE SINISTRA
44 . MEMBER LOAD
45, 1 UNI GX 15
46. LOAD 7 LOADTYPE NONE TITLE SPINTA ACCIDENTALE DESTRA
47. MEMBER LOAD
48. 3 UNI GX -15
49. LOAD 8 RITIRC SOLETTA * TEMPERATURA
50. TEMPERATURE LOAD
51. 2 TEMP -30
52. %
53. LOAD COMBINATION 10
54. 11.021,031.0
55. LOAD COMBINATICN 11
56. 1 1.0 2 1.04 1.0
57. LOAD COMBINATION 12
58. 1 1.0 2 1.0 3 1.04 1.0
59, *
60. LOAD COMBINATION 13
61. 1 1.0 21.03 1.051.06 1.0
62. LOAD COMBINATION 14
63. 11.021.041.051.07 1.0
64 . LOAD COMBINATION 15
65. 1. .00 232043 1.04 1.0 5§ 1.0 & 1.0 7 1.0
66. *
67. LOAD COMBINATION 16
68. 1 1.0 2 1.03 1.08 1.0
69. LOAD COMBINATION 17
FJ0s 1:1:0 2 10 4 1.0 8 1.0
71. LOAD COMBINATION 18
72.11.02 1.0 3 1.04 1.081.0
g8y *
74 . LOARD COMBINATION 19
Do 1, 1.0 & 1.0 3 1.05 1.0 % 1.0 8 1.0
76. LOAD COMBINATION 20
77.11.02 1.0 41,05 1.07 1.08 1.0
78. LOAD COMBINATION 21
79.11.021.031.041.051.061.07 1.081.0
80. *
81. PERFORM ANALYSIS PRINT BOTH
PROBLEM STATISTICS
NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 11/ 11/ 2
ORIGINAL/FINAL BAND-WIDTH= 7/ 2/ 18 DOF

TOTAL PRIMARY LOAD CASES
SIZE OF STIFFNESS MATRIX

8, TOTAL DEGREES OF FREEDOM = 59
2 DOUBLE KILO-WORDS

REQRD/AVAIL. DISK SPACE = 12.0/ 10627.0 MB

2
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Monday,

May 12, 2008, 02:12 PM

SOTTOPASSO KM 261 + 6B6 -- PAGE NO.
LOADING 1 PESO PROPRIO
SELFWEIGHT Y -1.000

ACTUAL WEIGHT OF THE STRUCTURE = 75.000 KN
LOADING 2 RIEMPIMENTO
MEMBER LOAD - UNIT KN METE
MEMBER UDL Ll L2 CON L LIN1 LIN2

2 -60.000 GY 0.00 2.00
LOADING 3 LOADTYPE NONE TITLE SPINTA TERRENOC SINISTRA
MEMBER LOAD - UNIT KN METE
MEMBER UDL Ll L2 CON L LIN1 LINZ2

1 4 60.000 30.000 GX
LOADING 4 LOADTYPE NONE TITLE SPINTA TERRENC DESTRA
MEMBER LOAD - UNIT KN METE
MEMBER UDL Ll L2 CON L LIN1 LIN2

3 -30.000 -60.000 GX
LOADING 5 ACCIDENTALE
MEMBER LOAD - UNIT KN METE
MEMBER UDL Ll L2 CoN L LIN1 LINZ2

2 -30.000 GY 0.00 2,00
LOADING 6 LOADTYPE NONE TITLE SPINTA ACCIDENTALE SINISTRA

3
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Monday, May 12, 2008, 02:12 PM
SOTTOPASSC KM 261 + 686 -- PAGE NO. 4

MEMBER LOAD - UNIT KN METE

MEMBER UDL Ll L2 CON L LIN1 LINZ
1 15.000 GX 0.00 3.00
LOADING 7 LOADTYPE NONE TITLE SPINTA ACCIDENTALE DESTRA

MEMBER LOAD - UNIT KN METE

MEMBER UDL Ll L2 CON L LIN1 LIN2
3 -15.000 GX 0.00 3.00
LOADING 8 RITIRO SCLETTA * TEMPERATURA

TEMPERATURE LOAD IN MEMBERS/PLATES/SOLIDS

NUMBER TEMPERATURES
2 -30.00 0.00
STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO. 1

PESC PROPRIO

***TOTAL APPLIED LOAD ( KN METE ) SUMMARY (LOADING 1)
SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = ~75.00
SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= 0.00 MY= 0.00 MZ= -75.00
***TOTAL REACTION LOAD( KN METE ) SUMMARY (LOADING 1)

SUMMATION FORCE-X = 0.00

SUMMATION FORCE-Y = 75.00

SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX= 0.00 MY= 0.00 Mi= 75.00

C:\aprojekt\mincio\Tombino km 261 + 686\edv\sottopassc al km 261 + 686.anl Page 4 of 15



Monday, May 12,

2008, 02:12 PM

SOTTOPARSSO KM 261 + 686 -- PAGE NO.
MAXIMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 1)
MAXIMUMS AT NODE
X = 3.32906E-05 4
Y = -1.64845E-03 8
Z = 0.00000E+00 0
RX= 0.00000E+00 0
RY= 0.00000E+00 0
RZ= -2.11969E-05 5

STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO. 2
RIEMPIMENTO

*%*TOTAL APPLIED LOAD ( KN METE ) SUMMARY (LOADING 2)

SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = -120.00
SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS ARQUND THE ORIGIN-

MX= 0.00 MY= 0.00 MZ= -120.00
***TOTAL REACTION LOAD( KN METE ) SUMMARY (LOADING 2 )
SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = 120.00
SUMMATION FORCE-Z = 0.00

SUMMATICN OF MOMENTS ARCUND THE ORIGIN-

MX= 0.00 MY= 0.00 MEZ= 120.00
MAXIMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 2)
MAXIMUMS AT NODE
X = 1.33162E-04 4
Y = -2.72727E-03 3
Z = 0.00000E+00 0
RX= 0.00000E+00 0
RY= 0.00000E+00 0
RZ= 1.90070E-04 3
STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO. 3

LOADTYPE NONE TITLE SPINTA TERRENO SINISTRA

*+**TOTAL APPLIED LOAD ( KN METE ) SUMMARY (LOADING 3)

SUMMATION FORCE-X = 135.00
SUMMATION FORCE-Y = 0.00
SUMMATION FORCE-Z = 0.00

SUMMATION OF MCMENTS AROUND THE ORIGIN-
MX= 0.00 M¥= 0.00 MZ= 495,00
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02:12 PM

Monday, May 12, 2008,
SOTTOPASSO KM 261 + 686 -- PAGE NO. 6
*%*TOTAL REACTION LOAD( KN METE ) SUMMARY (LOADING 33
SUMMATION FORCE-X = -135.00
SUMMATION FORCE-Y = 0.00
SUMMATION FORCE-2Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= 0.00 MY= 0.00 MzZ= -495.00
MAXIMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 3)
MAXIMUMS AT NODE
X = 2.36179E-01 2
Y -1.54635E-02 6
Z = 0.00000E+00 0
RX= 0.00000E+00 0
RY= 0.00000E+00 0
RZ= -6.35027E-04 1
STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO. 4

LOADTYPE NONE TITLE SPINTA TERRENO DESTRA

***TOTAL APPLIED LOAD ( KN METE ) SUMMARY (LOADING 4 )

SUMMATION FORCE-X = -135.00
SUMMATION FORCE-Y = 0.00
SUMMATION FORCE-Z = .00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= 0.00 My= 0.00 MZ= -495.00
***TOTAL REACTION LOAD( KN METE ) SUMMARY (LOADING 4 )
SUMMATION FORCE-X = 135.00
SUMMATION FORCE-Y = 0.00
SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= 0.00 MYy= 0.00 MZ= 495.00
MAXIMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 4)
MAXIMUMS AT NODE

X = -2.37325E-01 i

Y = -1.52950E-02 10

Z = 0.00000E+00 0

RX= 0,00000E+00 0

RY= 0.00000E+00 0

RZ= 6.30532E-04 4
STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO. 5
ACCIDENTALE

C:\aprojekt\mincio\Tombino km 261 + 686\edv\sottopasso al km 261 + £86.anl
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2008, 02:12 PM

SOTTOPASSO KM 261 + 686 -- PAGE NOC.
***TOTAL APPLIED LOAD ( KN METE ) SUMMARY (LOADING 5 )

SUMMATION FORCE-X = 0.00

SUMMATION FORCE-Y = -60.00

SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= 0.00 MY= 0.00 MzZ= -60.00
*%*TOTAL REACTION LOAD( KN METE ) SUMMARY (LOADING 5 )
SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = 60.00
SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= 0.00 MY= 0.00 MZ= 60.00
MAXIMUM DISPLACEMENTS ( €M /RADIANS) (LOADING 5)
MAXIMUMS AT NODE
X = 6.65811E-05 4
Y = -1.36364E-03 3
Z = 0.00000E+00 0
RX= 0.00000E+00 0
RY= 0.00000E+00 0
RZ= 9.50350E-05 3
STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO. 6

LOADTYPE NONE TITLE SPINTA ACCIDENTALE SINISTRA

***TOTAL APPLIED LOAD ( KN METE ) SUMMARY (LOADING 6 )

SUMMATION FORCE-X = 45.00
SUMMATION FORCE-Y = 0.00
SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= 0.00 MY= 0.00 Mz= 157.50
*%**TOTAL REACTION LOAD( KN METE ) SUMMARY (LOADING 6 )

SUMMATION FORCE-X = -45.00

SUMMATION FORCE-Y = 0.00

SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX= 0.00 MY= 0.00 Mi= -157.50
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Monday, May 12,

2008, 02:12 PM

SOTTOPASSO KM 261 + 686 -- PAGE NO.
MAXIMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 6)
MAXIMUMS AT NODE
X = B8.899220E-02 2
Y = -5.29960E-03 6
Z = 0.00000E+00 0
RX= 0.00C00E+0C 0
RY= 0.00000E+00C 0
RZ= -2.22682E-04 1

STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO. 7
LOADTYPE NONE TITLE SPINTA ACCIDENTALE DESTRA

*#*%+TOTAL APPLIED LOAD ( KN METE ) SUMMARY (LOADING 7 )
SUMMATION FORCE-X = -45.00
SUMMATION FORCE-Y = 0.00
SUMMATION FCORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= 0.00 MY= 0.00 MZ= -157.50
*%*TOTAL REACTION LOAD( KN METE ) SUMMARY (LOADING 7))
SUMMATION FORCE-X = 45.00
SUMMATION FORCE-Y = 0.00
SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= 0.00 MY= 0.00 MZ= 157.50
MAXIMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 7)
MAXIMUMS AT NODE
X = -9.02637E-02 3
¥ = -5.24342E-03 10
Z = 0.00000E+00 0
RX= 0.000C0E+00 0
RY= 0.00000E+00 0
RZ= 2.21184E-04 4
STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO. 8

RITIRO SOLETTA * TEMPERATURA

***TOTAL APPLIED LOAD ( KN METE ) SUMMARY (LOADING 8 )
SUMMATION FORCE-X 0.00
SUMMATION FORCE-Y = 0.00
SUMMATION FORCE-Z 0.00

it

SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX= 0.00 MY= 0.00 MZ= 0.00
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Monday, May 12,

2008, 02:12 PM

SOTTOPASSO KM 261 + 68

***TQTAL REACTION LOAD(
SUMMATION FORCE-X
SUMMATION FORCE-Y
SUMMATION FORCE-Z

u

1

SUMMATION OF MOMENTS
MX= 0.00

MAXIMUM DISPLACEMENTS (

MAXIMUMS AT NODE

X = -3.00000E-02
Y = -3.29577E-03
Z = 0.00000E+00
RX= 0.00000E+00
RY= 0.00000E+00
RZ= -6.59153E-05

LOAD COMBINATION NO.
LOAD COMBINATICON 10

LOADING- : I 2.
FACTOR - 1.00 1.00

LOAD COMBINATION NO,
LOAD COMBINATION 11

LOADING- X 2.
FACTOR - 1.00 1.00

LOAD COMEBINATION NO.
LOAD COMBINATION 12

LOADING- s 2.
FACTOR - 1.00 1.00

LOAD COMBINATION NO.
LOAD COMBINATION 13

LOADING- Ly 2.
FACTOR - 1.00 1.00

LOAD COMBINATION NO.
LOAD COMBINATION 14

LOADING- 1 2.
FACTOR - 1.00 1.00

LOAD COMBINATION NO.
LOAD COMBINATION 15

LOADING- 1. 24
FACTOR - 1.00 1.00

6

KN

METE ) SUMMARY (LOADING

0.00
0.00
0.00

AROUND THE ORIGIN-

MY=

0.00 MZ=

CM /RADIANS) (LOADING

3

H o o o

10

s

1.00

11

1.00

12

1.00

23

1.00

14

1.00

15

1.00

1.00
5 6.
1.00 1.00
5 7.
1.00 1.00
4, 5% 6.

1.00 1.00 1.00 i [

-~ PAGE NO. g

0.00

8)

7
00
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Monday,

May 12, 2008, 02:12 PM

SOTTOPASSO KM 261 + 686

LOAD COMBINATION NO.
LOAD COMBINATION 16

LOADING- 1. 2.
FACTOR - 1.00 1.00

LOAD COMBINATION NO.
LOAD COMBINATION 17

LOADING- 13 2.
FACTOR - 1.00 1.00

LOAD COMBINATION NO.
LOAD COMBINATION 18

LOADING- 1 2.
FACTOR - 1.00 1.00

LOAD COMBINATION NO.
LOAD COMBINATION 1%

LOADING- 13 2.
FACTOR - 1.00 1.00

LOAD COMBINATION NO.
LOAD COMBINATION 20

LOADING- Ly 25
FACTOR - 1.00 1.00

LOAD COMBINATION NO.
LOAD COMBINATION 21

LOADING- 1. 2.
FACTOR - 1.00 1.00

*kkkkkxkkx k%% END OF DATA FROM INTERNAL

82. LOAD LIST 1 TO 8

16

3.

1.00

17

1.00

18

1.00

19

1.00

20

1.00

21

1.00

83. PRINT SUPPORT REACTION

-- PAGE NO.

8.
.00
G 8.
.00 1.00

. 8.
.00 1.00
5. 6. T 8.

.00 1.00 1.00 1.00

STORAGE %%k kkkkkkkkn

10
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Monday, May 12,

2008, 02:12 PM

SOTTOPASSO KM 261 + 686

SUPPORT REACTIONS -UNIT KN METE

JOINT LOAD FORCE-X

0.00
0.00
-135.00
135.00
0.00
-45.00
45.00
0.00
.00
.00
.00
.00
.00
.00
.00
.00

W ~1 OO W OS]0 R W N

o O O 0O 0 oo o

kkkkkkkkkkkkkx FEND OF LATEST ANALYSIS RESULT

FORCE-Y

37,
60.
-90.
20.
30.
LR
33
.00
37.
60.
20.
-90.
30.

33

EXCIC R
.00

84, LOAD LIST 1.0 TO 21

85. PRINT MAXFORCE ENVELOPE ALL

50
00
00
00
00
75
15

50
00
00
00
00

.75

75

STRUCTURE TYPE

FORCE-Z

o O 0O 0 0O 00000000 OoOC o

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MOM-X

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

0O 0O 00O 00000 0O 00O 0 O O

-- PAGE NO,

= EBPACE

MOM-Y

O 0O 0 0O 00 00 0O C0C 0O o0 C O oo

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

kkkRARFEA X AR AR R

MOM Z

0O 0O 0O 0000 0000000 oOoo0

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

11
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Monday, May 12, 2008, 02:12 PM

SOTTOPASSO KM 261 + 686

MEMB

MEMBER FORCE ENVELOPE

ALL UNITS ARE KN

AND MIN FORCE VALUES AMONGST ALL SECTION LOCATIONS

MAX

MIN

MAX

MIN

MAX

MIN

MAX

MIN

MAX

MIN

MAX

MIN

MAX

MIN

MIN

FY/

FZ

133

-89

140.

-140.

89

-133

87

-74

85

-76

84 .

-78

82

-80.

.58
.00
.70
.00

91

.00

91

.00

.70
.00
.38
.00

.84
.00
.72
.00

.97
.00
.59
.00

09

.00
.47
.00

.22
.00

34

.00

.34
.00
.22
.00

47
.00

DIST
DIST

.00
.00
.00
.00

w w o o

.00
.00
.00
.00

M N oo

.00
.00
.00
.00

W w o o

.00
.00
.25
.25

o O O o

.00
.00
.25
.25

o o O o

.00
.00
.25
.25

o O o o

.00
.00
.25
25

o o o o

.00
.00
.25
.25

o o o O

(=]

.00
0.00

METE

LD
LD

19
10
15
21

14
10
19
21

15
10
20
23

14
10
19
21

14
10
18
21

14
10
19
21

14
10
19
21

14
10
19
21

14
10

MZ
MY

92.

0.

-72.

74

-

91.

el

72,

-92.

50.

-73.

29.

-54,

/

0o
00
16

.00

.22
.00

01

.00

79

.00

86

.00

16

.00

09

.00

43

.00

64

.00

17

.00

73

.00

.38
.00
3D
.00

.09
.00
.05

0.00

.88
.00

DIST LD

DIST LD

0.00 19
0.00 10
0.00 14
3.00 21
0.00 14
0.00 10
0.50 19
2.00 21
3.00 20
0.00 10
3.00 13
3.00 21
0.00 14
0.00 10
0.00 19
0.25 21
0.00 14
0.00 10
0.00 19
0.25 21
0.00 14
0.00 10
0.00 19
0,25 21
0.00 14
0.00 10
0.00 19
0.285 21
0.25 13
0.00 10
0.25 20
0425 21
0.25 13
0.00 10

163,

36

89,

23,

163

36.

£33

48.

£33

48.

133.

48.

133,

48.

133,

48.

133

FX

PAGE NO. 12

DIST LD
41 0.00
.34 3.00
70 0.00
0o 2.00
.41 3.00
34 0.00
.38 0.00
60 0.25
38 0.00
60 0.25
38 0.00
60 0.25
38 0.00
60 0.25
38 0.00
60 0.25
.38 0.00

14

16

15

16

13

14

20

13

20

13

20

13

20

13

20

13

20
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Monday,

May 12, 2008, 02:12 PM

SOTTOPASSO KM

MIN

10 MAX

MIN

11 MAX

MIN

dk ok k ok ok ok ok okok

86. PRINT

-84

0.

6y
0.
-85.
0.

74

0.
-87.
0.

END

SUPPORT REACTION

OF FORCE ENVELOPE FROM

261 + €86
.09 0.25
00 0.25
59 0.00
0o 0.00
9 0.25
00 0.25
.72 0.00
00 0.00
84 0.25
00 0.25

19
21

14
10
19
21

14
10
19
21

-54,
.00

50.
.00
wE,
.00

71.
.00
-91.,
.00

43

13

35

86

S

[=3N =l =R o

(=R = = = |

W25
728

25
.00
.25
.25

.25
.00
25
.25

20
21

13
10
20
21

13
10
20
21

48.

133

48

123

48.

- PAGE NO.
60 T 0
3B & 0.
.60 T 0.
38 C 0.
60 T 0

INTERNAL STORAGE *#%&%x& %k

«25

00

25

00

.25

€3

13

20

13

20

13

C:\aprojekt\mincio\Tombino km 261 + 686\edv\sottopasso al km 261 + 686.anl

Page 13 of 15



Monday,

May 12, 2008, 02:12 PM

SOTTOPASSO KM 261 + 686

SUPPORT REACTIONS -UNIT KN METE

JOINT LOAD

11
12
13
14
15
16
17
18
19
20
21

11
12
13
14
15
1le
17
18
19
20
21

FORCE-X

~135

.00
135.
.00
-180.

180.
.00
~%35%

L35
.00
-180.

180.
.00

00

00
00

00
00

00
0c

0.00

0O 0O 0 0 00000 OO0

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

7
187

251
127

251

127

187

251

127

FORCE-Y

.50
.50
Pl
7B
25
.50
.50
187.

S7.
A
BB
.50
.50
.50
97.
el
.75
.50
187.
.50

97
251.
V75
127.

50

50
50

50

50

50
25

50

0O 0 0 0 C O 000000000000 000000

STRUCTURE TYPE

FORCE-Z

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MOM-X

O 0 0 0O C O 0000000000000 00 000

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

-~ PAGE NO.

= SPACE

MOM-Y

O 0O 0 0 C O OC 0000000000000 0CoOooo

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Kkxkkkkkkkkt % END OF LATEST ANALYSIS RESULT *%%¥k*skkkdkknw*

87. FINISH

MOM Z

OO0 0O 0000000000000 cC 000000 aC

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

14
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Monday, May 12,

2008, 02:12 PM

SOTTOPASSO KM 261 + 686 -- PAGE NO.

kkkkkkkdkx*x END OF THE STRAAD.Pro RUN **#* %k xkk* &%

***% DATE= MAY 12,2008 TIME= 14:12:29 *#&%%

khkkhkkhhhhhhhhhhkhhkdddhRbhhhh b kb bk ok khkk ke khkkkk bbbk kkk

* For questions on STAAD.Pro, please contact *
* Research Engineers Offices at the following locations *
* *
* Telephcne Email *
* USA: +1 (714)974-2500 support@reiusa.com *
*  CANADA +1 (905)632-4771 detech@odandetech.com *
*  CANADA +1 (604)629 6087 staad@dowco,.com *
* UK +44(1454)207-000 support@reel ., co.uk *
*  FRANCE +33(0)1 64551084 support@reel .co.uk *
*  GERMANY +49/931/40468-71 info@reig.de *
*  NORWAY +47 67 57 21 30 staad@edr.no *
* SINGAPORE +65 6225-6015/16 support@reiasia.net *
* INDIA +91(033)2357-3575 support@calcutta.reiusa.com *
*  JAPAN +81(03)5952-6500 eng-eye@crc.co.jp *
* CHINA +86(411)363-15983 support@reiasia.net *
* *
* North America support@reiusa.com *
* Europe support@reel.co.uk *
* Asia support@reiasia.net *
[ E R R R R R R R R R T R R R R R RS E R R R R

15
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Job No Sheet No Rev
1
Part
Software licensed to ITB
Job Title Ref
By Dateq 2-May-08 Chd
Client Fie sottopasso al km 261 + 6§ |PateTime 12.\May-2008 14:12
I: ‘:' e et e e — ':
i 2.00m
|
| i
|
‘ ;
|
3.00m
! Load 1
Y e . ) . . v * .

Print Time/Date’ 12/05/2008 14 24 STAAD.Pro for Windows Release 2005 Print Run 1 of 1



Job No Sheet No Rev
1
Part
Software licensed to ITB
Job Title Ref
By Dateq 2-May-08 Chd
Client File sotlopasso al km 261 + 6|DateMme 12 May-2008 14:12
2 2 3
1 3

l.oad 1
14556 6 7 7 68 9 9 101011114

Print Time/Date 12/05/2008 1424 STAAD.Pro for Windows Release 2005 Print Run 1 of 1




B Job No Sheet No Rev
1
h
Software licensed 1o ITB Part
Job Tille Ref
By Dale{2-May-08  Chd
oent File gottopasso al km 261 + 6 [Date/Time 12.May-2008 14:12
!
i
I
Load 1

Prinl Time/Date' 12/05/2008 14.24 STAAD.Pro for Windows Release 2005 Print Run 1 of 1




\_@ Job No Sheet No Rev
N

il
Software licensed lo ITB Pa

Job Title Ref

By Daleq 2-May-08 Chd

Client

File sottopasso al km 261 + 6 |DalelTime 12_May-2008 14:12

-60.000 kN/n

T

Load 2

Print Time/Dale: 12/05/2008 14:25 STAAD.Pro for Windows Release 2005 Print Run 1 of 1




B Job No Sheel No Rev
1

Part
Software licensed to ITB
Job Tille Ref
By Dateq 2-May-08 Chd
Client File sottopasso al km 261 + 6 |PateTime {2.May-2008 14:12

30.000 kN/m

60.000 kN
L.oad 3

Print Time/Dale: 12/05/2008 14.25 STAAD.Pro for Windows Release 2005 Print Run 1 of 1




N

Job No

Sheet No Rev
1
N
Software licensed to ITB Fant
Job Tile Ref
By Datey Z-May—OB Chd
Client File sottopasso al km 261 + 6 |Date/Tme 12 May-2008 14:12

N
—

L

-30 000 kh/m

-60.000 kKN/m

Load 4

Pont Time/Dale. 12/05/2008 14:25

STAAD.Pro for Windows Release 2005

Prnt Run 10f 1



B Job No Sheel No
1

Rev

Software licensed to ITB Far
Job Title Ref
By Daleq 2-May-08 Chd
Client File gottopasso al km 261 + 6 |Pate’Tme {2.May-2008 14:12

-30.000 kN/m

Load §

Print Timef/Date: 12/05/2008 14.25 STAAD.Pre for Windows Release 2005

Print Run 1 of 1




Job Ne Sheet No Rev
1
A
Software licensed to ITB Part
Job Title P
By Dale{2.May-08 chd
ohen File sotlopasso al km 261 + 6 |Dalefime 12 May-2008 14:12

15,000 kNim !

Load 6

Print TimefDate: 12/05/2008 14 25

STAAD.Pro for Windows Release 2005

Print Run 1 of 1




Job No Sheet No Rev
1
Software licensed lo ITB Par
Job Title R
By Dale12-May-08  Chd
o File sottopasso al km 261 + 6 |Pate/Time {5_\May.2008 14:12

-15 000 kh/im

Load 7

Print Time/Dale: 12/05/2008 14 25

STAAD.Pro for Windows Release 2005

Prnt Run 1 of 1




Job No Sheel No Rev
1
Software licensed lc ITB Ea
Job Tile Ref
By Dateq 2—May-08 Chd
Client File sottopasso al km 261 + 6|PatelMme 12.May.2008 14:12

Load &

Print Time/Date: 12/05/2008 14 25 STAAD.Pro for Windows Release 2005 Print Run 1 of 1



INDICE

- Relazione statica del ponticello al km 261+671

- Relazione statica del tombino al km 261+936

- Relazione statica delle paratie provvisionali in micropali e tiranti per la

realizzazione del ponte A22 sul canale diversivo “Fissero-Tartaro” e per le opere

minori limitrofe

- Relazione statica delle paratie provvisionali Jet per la realizzazione del

risanamento delle pile in alveo del ponte A22 sul canale diversivo “Fissero-

Tartaro”

- Relazione statica del muro andatore di sostegno presso il ponticello al km
261+671

- Relazione statica del muro andatore di monte presso la spalla Nord del

ponte A22 sul canale diversivo “Fissero-Tartaro”




Ponte A22 sul Mincio, sul canale Fissero Tartaro e opere minori Tombino km 261 + 981

Relazione statica del tombino al km 261 + 981

1. Caratteristiche dei materiali

1.1. Calcestruzzo
C30/37

1.2. Acciaio per armatura lenta

Tipo FeB44K ad aderenza migliorata, controllato in stabilimento

1.3. Acciaio in profilati tubolari per pali

Fe 510B

2. Sistema statico e carichi agenti

1l sistema statico € un telaio incastrato.

p = 30,0 KN/mq

4.0m

Y (#)

X (+)

v

2,00m




Ponte A22 sul Mincio, sul canale Fissero Tartaro e opere minori Tombino km 261 + 981

Le azioni interne sono state calcolate in automatico. Le ipotesi di carico sono le
seguenti:

Carico 1: peso proprio struttura in cemento armato con v cls = 25,0 KN/mc

Carico 2: Rilevato con materiale sciolto e y terr = 20,0 KN/mc

Carico 3: Spinta terreno da sx con coeff. di spinta a riposo 0,50 e y terr = 20,0 KN/mc
Carico 4: Spinta terreno da dx con coeff. di spinta a riposo 0,50 e y terr = 20,0 KN/mc
Carico 5: Carico accidentale verticale con p = 30,0 KN/mq

Carico 6: Spinta laterale accidentali da sx con coeff. di spinta a riposo 0,50

Carico 7: Spinta laterale accidentali da dx con coeff. di spinta a riposo 0,50

Carico 8: Ritiro cls

| risultati sono riassunti nei tabulati allegati. Per il dimensionamento saranno
considerate le combinazioni di carico pitl gravose considerando anche la spinta del

terreno unilaterale.

3. Dimensionamento strutturain c.a.

3.1. Verifica delle fondazioni, elevazioni e soletta

3.1.1. Azioni interne massime

Mmax = +/- 20,00 KNm/m
Qmax = 80,00 KN/m
Nmin = - 300,00 KN/m
Nmax = + 100,00 KN/m

3.1.2. Verifica a flessione

Mmax = +/- 20,00 KNm/m
Qmax = 80,00 KN/m
Nmin = - 300,00 KN/m
Nmax = + 100,00 KN/m
kh = h*[b/Mz,e]®® = 25*[1,0/20,0]°° = 5,59

ks =43

as = ks*Mz/h — N/camm = 4,3*20,0/25,0 = 3,44 cm’/m

Scelto: d16/20 inferiore e superiore con as = 10,00 cm?/m

3.1.3. Verifica a taglio

1 = Q/(0,9*b*h) = 80000/(0,9*250*1000) = 0,36Mpa < 0,60Mpa (valore ammissibile)



Tuesday, May 13, 2008, 12:41 PM

PAGE NO.

KR AKRERAKARTR IR I AR AA IR hkhkhkkhhkhkkhhhhhhrd kb hhr

*

STAAD.Pro *
Version 2005 Bld 1002.UK.1002 *
Proprietary Program of *
Regearch Engineers, Intl. *
Date= MAY 13, 2008 *
*

*

*

*

Time= 12:35: 6

¥ * ¥ * * ¥ * * *

USER ID: ITB
R R L R Ty T e ST 2y

1. STAAD SPACE SOTTOPASSO KM 261 + 981
INPUT FILE: sottopasso al km 261 + 981.58TD

il

-5 0

2. START JOB INFORMATION

3. ENGINEER DATE 13-MAY-08

4. END JOB INFORMATION

5. INPUT WIDTE 79

6. UNIT METER KN

7. JOINT COCRDINATES

8. 10 -50; 42 -50; 50.25 -50; 11 1.75 -5 0; 23 0.5 -5 0; 24 0.75

9. 25 1 -5 0; 26 1.25 -5 0; 27 1.5 -5 0; 37 1.77274 -4.29294 -1.66909E-018
10. 38 1.69282 -4.1 -6.56264E-018; 39 1.56569 -3.93431 -1.43472E-017
11, 40 1.4 -3.80718 -2.44921E-017; 41 1.20706 -3.72726 -3.63062E-017
12. 42 1 -3.7 -4.89842E-017; 43 0.792945 -3.72726 -6.16623E-017
13. 44 0.6 -3.80718 -7.34764E-017; 45 0.434315 -3,93431 -8.36213E-017
14. 46 0.30718 -4.1 -9.14059E-017; 47 0.227259 -4.29294 -9.62994E-017
15. 48 0.0568148 -4,82324 -2_.40749E-017; 49 0.11363 -4.64647 -4.81497E-017
16, 50 0.170445 -4.46971 -7.22246E-017; 51 1.82956 -4.46971 -1.25182E-018

17. 52 1.88637 -4.64647 -8.34547E-019; 53 1.94319 -4.82324 -4.17274E-019

18. MEMBER INCIDENCES
19, 4 1 5; 11 11 4; 25 5 23; 26 23 24; 27 24 25; 28 25 26; 29 26 27;

30 27 11

20. 40 37 38; 41 38 39; 42 39 40; 43 40 41; 44 41 42; 45 42 43; 46 43 44; 47 44 45

21. 48 45 46; 49 46 47;
22. 56 52 53; 57 53 4
23. DEFINE MATERIAL START

24. ISOTROPIC CONCRETE

25. E 2.2E+007

26. POISSON 0.17

27. DENSITY 25

28. ALPHA 1E-005

29. DAMP 0.05

30. END DEFINE MATERIAL

31. CONSTANTS

32. MATERIAL CONCRETE MEMB 4 11 25 TO 30 40 TO 57
33, *

34. MEMBER PROPERTY AMERICAN

35. 4 11 25 TO 30 40 TO 57 PRIS YD 0.3 2D 1

36. *

37. SUPPORTS

38. 1 FIXED BUT MY MZ

39. 4 FIXED BUT FX MY MZ

40. LOAD 1 PESO PROPRIO

50 1 48; 51 37 51; 52 48 49; 53 49 50;

54 50 47;

55 51 52

C:\aprojekt\mincio\Tombino km 261 + 981\edv\sottopasso al km 261 + 981.anl
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Tuesday, May 13,

2008, 12:41 PM

SOTTOPASSO KM 261 + 981 -- PAGE NO.

41. SELFWEIGHT Y -1

42. LOAD 2 RIEMPIMENTO

43, MEMBER LOAD

44, 40 TO 57 UNI GY -80

45. LOAD 3 LOADTYPE NONE TITLE SPINTA TERRENC SINISTRA
46. MEMBER LOAD

47, 45 TO 50 52 TO 54 TRAP GX 50 50

48. LOAD 4 LOADTYPE NONE TITLE SPINTA TERRENC DESTRA
49. MEMBER LOAD

50. 40 TO 44 51 55 TC 57 TRAP GX -50 -50

51. LOAD 5 ACCIDENTALE

52. MEMBER LOAD

53. 40 TO 57 UNI GY -30

54. LOAD 6 LOADTYPE NONE TITLE SPINTA ACCIDENTALE SINISTRA
55. MEMBER LOAD

56. 45 TO 50 52 TO 54 UNI GX 15

57. LOAD 7 LOADTYPE NONE TITLE SPINTA ACCIDENTALE DESTRA
58. MEMBER LOAD

59. 40 TO 44 51 55 TO 57 UNI GX -15

60. LOAD 8 RITIRO SOLETTA * TEMPERATURA

61. *

62. LOAD COMBINATICN 10

63. 1 1.0 2 1.0 3 1.0

64. LOAD COMBINATION 11

65. 1 1.0 2 1.0 4 1.0

66. LOAD COMBINATION 12

67. 1 1.0 2 1.03 1.04 1.0

68. *

69. LOAD COMBINATION 13

70, 1 1.0 2 1.031.051.06 1.0

71. LCAD COMBINATION 14

720 L 20 2710 42 1.0.5 1.0 7 Q.0

73. LOAD COMBINATION 15
74.11.021.031.041.051.06 1.07 1.0

75w %

76. LOAD COMBINATION 16

Tds L a0 2 1l 3 L4508 1y0

78. LOAD COMBINATION 17

79. 1 1.02 1.04 1,08 1.0

80. LOAD COMBINATION 18

81. 11.02 1,03 1.041.081.0

82. *

83. LOAD COMBINATION 19

84, 11,02 1.031.051.06 1.081.0

85. LOAD COMBINATION 20

8. 11.021.041.051.07 1.08 1.0

87. LOAD COMBINATION 21

§8. 11.02 1.0 3 1.041.051.06 1.07 1.081.0
B9. *

90. PERFORM ANALYSIS PRINT BOTH

2
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Tuesday, May 13, 2008, 12:41 PM

SOTTOPASSO KM 261 + 981 -- PAGE NO. 3

PROBLEM STATISTTICS

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 26/ 26/ 2
ORIGINAL/FINAL BAND-WIDTH= 24/ 2/ 18 DOF

TOTAL PRIMARY LOAD CASES = 8, TOTAL DEGREES OF FREEDOM = 149
SIZE OF STIFFNESS MATRIX = 3 DOUBLE KILO-WORDS

REQRD/AVAIL. DISK SPACE

12.1/ 10622.4 MB

C:\aprojekt\mincio\Tombine km 261 + 981\edv\sottopassc al km 261 + 981.anl Page 3 of 18



Tuesday, May 13, 2008, 12:41 PM

SOTTOPASSO KM 261 + 981 -- PAGE NO. 4

LOADING 1 PESO PROPRIC

SELFWEIGHT Y -1.000

ACTUAL WEIGHT QOF THE STRUCTURE = 41.803 KN

LOADING 2 RIEMPIMENTO

MEMBER LOAD - UNIT KN METE

MEMBER UDL Ll L2 CON L LIN1 LIN2
40 -80.000 GY 0.00 0.21
41 -80.000 GY 0.00 0.21
42 -80.000 GY 0.00 0.21
43 ~80.000 GY 0.00 0.21
44 -80.000 GY 0.00 0.21
45 -80.000 GY 0.00 0.21
46 -80.000 GY 0.00 0.21
47 -80.000 GY 0.00 0.24,
48 -80.000 GY 0.00 0.21
49 -80.000 GY 0.00 0.21
50 -80.000 GY 0.00 0.19
51 ~80.000 GY 0.00 0.19
52 -80.000 GY 0.00 0.19
53 -80.000 GY 0.00 0.19
54 -80.000 GY 0.00 0.19
55 -80.000 GY 0.00 0.19
56 -80.000 GY 0.00 0.19
57 -80.000 GY 0.00 0.19

LOADING 3 LOADTYPE NONE TITLE SPINTA TERRENC SINISTRA

MEMBER LOAD - UNIT KN METE

MEMBER UDL Ll L2 CON L LIN1 LIN2
45 50.000 GX 0.00 0 2L
46 50.000 GX 0.00 0.21
47 50.000 GX 0.00 0.21
48 50.000 GX 0.00 0.21
49 50.000 GX 0.00 0.21
50 50.000 GX 0.00 0.12
52 50.000 GX 0.00 0.19
53 50.000 GX 0.00 0.19
54 50.000 GX 0.00 0.12
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Tuesday, May 13, 2008, 12:41 PM

SOTTOPASSO KM 261 + 981

LOADING

MEMBER LOAD

MEMBER
40 -50.
41 -50,.
42 o1 ¢
43 -50.
44 -50.
51 -50.
55 -50.
56 ~0 0%
57 -50.

LOADING

-- PAGE NO.

4 LOADTYPE NONE TITLE SPINTA TERRENO DESTRA

UDL

000
000
000
000
000
000
0oo
000
000

5

MEMBER LOAD -

MEMEER
40 -30.
41 =3
42 ~3 0
43 =30 .
44 -30.
45 -30.
46 -30.
47 -30.
48 -30
49 -30.
50 =30%
51 -30.
52 -30.
53 -30.
54 -30.
55 -30.
56 -30.
57 -30.
LOADING

UuDL

000
000
000
000
000
000
000
000

.000

000
000
000
000
000
000
000
000
000

UNIT KN METE
Ll L2
GX 0.00 0
GX 0.00 0
GX 0.00 0
GX 0.00 0
GX 0.00 0
GX 0.00 0
GX 0.00 0
GX 0.00 0
GX 0.00 0
ACCIDENTALE
UNIT KN METE
Ll L2
GY 0.00 0
GY 0.00 0
GY 0.00 0
GY 0.00 0
GY 0.00 0
GY 0.00 0
GY 0.00 0
GY 0.00 0
GY 0.00 0
GY 0.00 0
GY 0.00 0
GY 0.00 0
GY 0.00 0
GY 0.00 0
GY 0.00 0
GY 0.00 0
GY 0.00 [¢]
GY 0.00 0

LOADTYPE NONE

CON L LIN1 LIN2

.21
.21
ik
.21
.21
19
.19
w19
.19

CON L LIN1 LIN2

.21
.21
.21
.21
.21
.21
.21
.21
.21
sl
.12
.19
.19
2l 9
19
.19
¢ 39
.19

TITLE SPINTA ACCIDENTALE SINISTRA

5
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Tuesday, May 13,

2008, 12:41 PM

SOTTOPASSO KM 261 + 981

MEMBER LCAD -

MEMBER

45
46
47
48
49
50
52
53
54

LOADING

MEMBER LOAD

MEMBER

40
41
42
43
44
51
55
56
57

LOADING

15
15
15.
8
15
15.
L5
L5
is.

-15.
-15.
1B
158,
«15.
=15
.000
.000
e N

@].5
=18

UDL

000
000
000
000
000
000
000
000
000

UDL

000
000
000
000
000
000

000

UNIT KN
L1
GX 0.00
GX 0.00
GX 0.00
GX 0.00
GX 0.00
GX 0.00
GX 0.00
GX 0.00
GX 0.00

METE

L2

O O C O 0O 0 0 OO0

LOADTYPE NONE

UNIT KN

Ll

GX
GX
GX
GX
GX
GX
GX
GX
GX

O 0O 0 C 000 o0C

RITIRO

.00
.00
.00
.00
.00
.00
.00
.00
.00

SOLETTA * TEMPERATURA

METE

L2

O 0O 0OC OO0 O oo

.21
52
.21
.21
.21
.19
.19
L
.19

CON

L

LIN1

-~ PAGE NO.

LIN2

TITLE SPINTA ACCIDENTALE DESTRA

.21
.21
.21
.21
.21
.19
.19
.19
.19

CON

L

LINL

LIN2

STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO.
PESO PROPRIO

***TOTAL APPLIED LOAD ( KN METE ) SUMMARY (LOADING
SUMMATION FORCE-X
SUMMATION FORCE-Y
SUMMATION FORCE-Z

SUMMATION OF MOMENTS

MX=

0.00

i

MY=

0.00
-41.80
0.00

ARCUND THE ORIGIN-
0.00

MZ=

1

-41.80

I

6
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Tuesday, May 13, 2008, 12:41 PM

SOTTOPASSO KM 261 + 981 -- PAGE NO.
**%*TOTAL REACTION LOAD( KN METE ) SUMMARY (LOADING 1)
SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = 41.80
SUMMATION FORCE-Z = 0.00
SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX= 0.00 MY¥= 0.00 MZ= 41.80
MAXIMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 1)
MAXIMUMS AT NODE
X = 3.30968E-04 50
Y = -1.58094E-03 25
Z = 1.09016E-1%9 45
RX= 1.65465E-21 38
RY= 1.72300E-21 38
RZ= -2.01842E-05 i)
STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO. 2
RIEMPIMENTO
***TOTAL APPLIED LOAD ( KN METE ) SUMMARY (LOADING 2}
SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = -285.90
SUMMATION FORCE-Z = 0.00
SUMMATICN OF MOMENTS ARCUND THE ORIGIN-
MX= 0.00 MY= 0.00 MZ= -285.90
***TOTAL REACTION LOAD{ KN METE ) SUMMARY (LOADING 2)
SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = 285.90
SUMMATION FORCE-Z = 0.00
SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX= 0.00 My= 0.00 MzZ= 285.90
MAXIMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 2)
MAXIMUMS AT NODE
X = 1.13681lE-03 4
Y = -3.45316E-03 42
Z = -3.38319%E-15 47
RX= -3.81902E-21 38
RY= -5.94296E-21 38
RZ= 2.24747E-0S 40
STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO. 3

LOADTYPE NONE TITLE SPINTA TERRENO SINISTRA

7
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2008, 12:41 PM

SOTTCPASSO KM 261 + 981 -~ PAGE NO.

**+TOTAL APPLIED LOAD ( KN METE ) SUMMARY (LCADING 3)

SUMMATION FORCE-X = 89.34
SUMMATION FORCE-Y = 0.00
SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= 0.00 MY= 0.00 MZ= 376.84
*#%*TOTAL REACTION LOAD( KN METE ) SUMMARY (LOADING 39

SUMMATION FORCE-X = -89.34

SUMMATION FORCE-Y = 0.00

SUMMATION FORCE-Z = 0.00

SUMMATION OF MCMENTS AROUND THE ORIGIN-

MX= 0.00 M¥= 0.00 MZ= -376.84
MAXIMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 3)
MAXIMUMS AT NODE
X = 1.19645E-02 45
Y = -3.43051E-03 45
Z = -3.30169E-19 50
RX= -1.55671E-20 49
RY= -3.75967E-21 47
RZ= -1.47861E-04 49
STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO. 4

LOADTYPE NONE TITLE SPINTA TERRENO DESTRA

***TOTAL APPLIED LCAD ( KN METE ) SUMMARY (LOADING 4 )

SUMMATION FORCE-X = -89.34
SUMMATION FORCE-Y = 0.00
SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= 0.00 MY¥= 0.00 MZ= ~376.84
***TOTAL REACTION LOAD( KN METE ) SUMMARY (LCADING 4 )

SUMMATION FORCE-X = BY9.34

SUMMATION FORCE-Y = 0.00

SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX= 0.00 MY= 0.00 MZ= 376.84

C:\aprojekt\mincio\Tombino km 261 + 981\edv\sottopasso al km 261 + 981.anl
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Tuesday, May 13, 2008, 12:41 PM

SOTTOPASSO KM 2el + 981 -- PAGE NO. 9
MAXTMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 4)
MAXIMUMS AT NODE
X = -1.25931E-02 38
Y = 3.66977E-03 44
Z = 2.25022E-19 47
RX= 7.23994E-21 50
RY= 5.38187E-21 38
RZ= 1.36256E-04 52
STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO. 5
ACCIDENTALE

***TOTAL APPLIED LOAD ( KN METE ) SUMMARY (LOADING 5 )

SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = -107.21
SUMMATION FORCE-Z = 0.00

SUMMATION OF MCMENTS AROUND THE ORIGIN-

MX= 0.00 MY= 0.00 MZ= -107.21
*%%TOTAL, REACTICON LOAD( KN METE ) SUMMARY (LOADING 5 )
SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = 107.21
SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= 0.00 My= 0.00 MzZ= 107.21
MAXIMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 5)
MAXIMUMS AT NODE
X = 4.26302E-04 4
Y = -1.29494E-03 42
Z = -7.34510E-20 47
RX= -1.43213E-21 38
RY= -2.22861E-21 38
RZ= 8.42B03E-06 40
STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO. 6

LOADTYPE NONE TITLE SPINTA ACCIDENTALE SINISTRA

***TOTAL, APPLIED LOAD ( KN METE ) SUMMARY (LOADING 6 )

SUMMATION FORCE-X = 26.80
SUMMATION FORCE-Y = 0.00
SUMMATION FORCE-Z = 0.00

SUMMATICN OF MOMENTS AROUND THE ORIGIN-
MX= 0.00 MY¥= 0.00 MzZ= 113.05

C:\aprojekt\mincio\Tombino km 261 + 981\edv\sottopasso al km 261 + 981.anl Page 9 of 18



Tuesday, May 13, 2008, 12:41 PM

SOTTOPASSO KM 261 + 981 -~ PAGE NO.
*#*%*TOTAL REACTICN LOAD( KN METE ) SUMMARY (LOADING 6 )
SUMMATION FORCE-X = -26.80
SUMMATION FCORCE-Y = 0.00
SUMMATION FORCE-Z = 0.00
SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX= 0.00 MyY= 0.00 MZ= =113:05
MAXIMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 6)
MAXTIMUMS AT NODE
X = 3.58934E-03 45
Y = -1.02915E-03 45
Z = -1.00130E-19 50
RX= -3.12131E-21 50
RY= -1.12790E-21 47
RZ= -4.43583E-05 49
STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO, 7
LOADTYPE NONE TITLE SPINTA ACCIDENTALE DESTRA
*#%*TOTAL APPLIED LOAD ( KN METE ) SUMMARY (LOADING 7))
SUMMATION FORCE-X = -26.80
SUMMATION FORCE-Y = 0.00
SUMMATION FORCE-Z = 0.00
SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX= 0.00 MY= 0.00 MZ= -113.05
*%*TOTAL REACTION LOAD( KN METE ) SUMMARY (LOADING 7))
SUMMATION FORCE-X = 26,80
SUMMATION FORCE-Y = 0.00
SUMMATION FORCE-Z = 0.00
SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX= 0.00 MY= 0.00 MZ= 113.05
MAXIMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 7)
MAX IMUMS AT NCDE
X = -3.77794E-03 38
Y = 1.10093E-03 44
Z = -2.86401E-20 38
RX= 2.02741E-21 38
RY= 1.61456E-21 38
RZ= 4.08767E-05 52
STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO. 8

RITIRO SOLETTA * TEMPERATURA

10
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SOTTOPASSO KM 261 + 981

***TOTAL APPLIED LOAD (
SUMMATION FORCE-X
SUMMATION FORCE-Y
SUMMATION FORCE-Z

1

L

SUMMATION OF MCMENTS
MX= 0.00

***TOTAL, REACTION LOAD(
SUMMATICN FORCE-X =
SUMMATION FORCE-Y
SUMMATION FORCE-Z

SUMMATION OF MOMENTS

KN METE )
0.00
0.00
0.00

SUMMARY (LOADING

AROUND THE ORIGIN-

MY= 0.00 MZ=

KN METE ) SUMMARY (LOADING
0.00
0.00

0.00

AROUND THE ORIGIN-

MX= 0.00 MY= 0.00 MzZ=
MAXIMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 8)
MAX IMUMS AT NODE
X = 0.00000E+00 0
Y = 0.00000E+00 Y]
Z = 0.00000E+00 0
RX= 0.00000E+00 o]
RY= 0.00000E+0QO0 0
RZ= 0.00000E+00 0
LOAD CCMBINATION NO. 10
LOAD CCMBINATION 10
LOADING- 1. 2. 3.
FACTOR - 1.00 1.00 1.00
LOAD COMEINATION NO. 11
LOAD COMBINATION 11
LOADING- L. 2. 4,
FACTOR - 1.00 1.00 1.00
LOAD COMBINATION NO. 12
LOAD COMBINATION 12
LOADING- T 2, 3 4.
FACTOR - 1.00 1.00 1.00 1.00
LOAD COMBINATION NO. 13
LOAD COMBINATION 13
LOADING- L. 2. 3. 5. B
FACTOR - 1.00 1.00 1.00 1.00 1.00
LOAD COMBINATION NO. 14

LOAD COMBINATION 14

Tuesday, May 13, 2008, 12:41 PM
-- PAGE NO. 11
8 )
0.00
8 )
0.00
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Tuesday, May 13,

2008, 12:41 BM

SOTTOPASSO KM 261 + 981

LOADING- Te 2.
FACTOR - 1.00 1.00

LOAD COMBINATION NO.
LOAD COMBINATION 15

LOADING- L Boa
FACTOR - 1.00 1.00

LOAD COMBINATION NO.
LOAD COMBINATICN 16

LOADING- i I 2,
FACTOR - 1.00 1.00

LOAD COMBINATION NO.
LOAD COMBINATION 17

LOADING~ I.. 200
FACTOR - 1.00 1.00

LOAD COMBINATION NO.
LOAD COMBINATION 18

LOADING- s 2.
FACTOR - 1.00 1.00

LOAD COMBINATION NO.
LOAD COMBINATION 19

LOADING- T 2
FACTOR - 1.00 1.00

LOAD COMBINATION NO,
LOAD CCMBINATION 20

LOADING- T 2
FACTOR - 1.00 1.00

LOAD COMBINATION NO.
LOAD COMBINATION 21

LOADING- 3. 2.
FACTOR - 1.00 1.00

4.
1.00

15

1.00

16

3.

1.00

17

1.00

18

3

1.00

19

3.

1.00

20

1.00

22

1.00

-- PAGE NO,
T
1.00
S 6. T
1.00 1.00 1.00
8.
1.00
6. 8.
1.00 1.00
Fa 8.
1.00 1.00
L 6. T 8.

1.00 1.00 1.00 1.00

*kk%kk*k*%%%% END OF DATA FROM TINTERNAL STORAGE **#*****++%%*

91. LOAD LIST 1 TO 8
92. PRINT SUPPORT REA

12
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Tuesday, May 13,

2008, 12:41 PM

SOTTOPASSO KM 261 + 981

SUPPORT REACTIONS -UNIT EN METE

JOINT LOAD

[=]

.00
.00
.34
.34
.00
.80
.80
.00
.00
.00
.00
.00
.co
.00
.00
.00

=Y
@ U W NRE o0 Wn R W
L t
[ SN ] o @
O OO0y O W WO

QO 0O 0 0C 0O o C o

FORCE-X

FORCE-Y

20.
98
.94

34.

53.
-10.
.48
.00
.90
.98

34,
-34.
.61

10.
~10.
.00

142
-34

10

20
142

53

90

94
61
48

94
94

48
48

STRUCTURE TYPE

FORCE-Z

00 0 O0OC 0000000000

.00
.00
.00
el
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MOM-X

o C 0O 0000000000000

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

-- PAGE NO.

= SPACE

MOM-Y

O 0O 000000 0O 00 C 0O o0oOC o

.00
.00
.co
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

kkkkkkkkkkxkkk* END OF LATEST ANALYSIS RESULT **xkkkkkkkkkhkx

93. LOAD LIST 10 TO 21
94. PRINT MAXFORCE ENVELOPE ALL

MOM Z

0O 0O C 0O 0C 000000000

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

13
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Tuesday,

May 13,

2008, 12:41 PM

SOTTOPASSO KM 261 + 981

MEMBER FORCE ENVELOPE

ALL UNITS ARE KN

MAX AND MIN FORCE VALUES AMONGST ALL SECTION LOCATIONS

MEMB

MIN

11 MAX

MIN

25 MAX

MIN

26 MAX

MIN

27 MAX

MIN

28 MAX

MIN

29 MAX

MIN

30 MAX

MIN

40 MAX

FY
FZ

22.
0.

=g
0.

=22,

20,

-11.

7

51
00

.38

00

.38
.00

51

.00

63

.00

26

.00

.76
.00
.13
.00

.88
.00
.01
.00

.01
.00
.88
.00

.13
.00
.76
.00

.26
.00
.63
.00

.32
.00

DIST
DIST

.00
.00
.25
.25

o o o o

.00
.00
.25
.25

o o O o

.00
.00
.25
.28

C O O o

.00
.00
.25
25

(=N = i = N =]

.00
.00
.25
.25

o o C O

.00
.00
.25
w25

o o o o

.00
.00
.25
.25

o O o o

.00
.00
.25
.25

O o O o

(=]

.00
0.00

METE

LD
LD

14
13
19
20

14
13
19
20

14
13
19
20

14
13
159
20

14
13
19
20

14
10
18
21

14
10
19
18

14
10
19
18

14
13

MZ
MY

14.
0.
=154

14.

=15.

=11

~0.

-8

-0

=15

-13

14

/

67
00
95

.00

07

.00

35

.00

.28
.00
.84
.00

.35
.00
.26
.00

10

.00
2L
.00

ik
.00

61

.00

.75
.00
.66
.00

.67
.00
.24
.00

.32
.00

DIST
DIST

.00
.00
.00
.00

o o oo

.25
.00
.25
.25

o o o o

.00
.00
.00
.00

o O o o

.00
.00
.00
.00

o o o o

.00
.00
.00
.00

o o o o

=25
.00
.25
.25

[=2 =B = N <]

.25
.00
.25
.25

o O o o

.25
.00
.25
.25

o o oo

o

.21
0.21

LD
LD

14
14
19
19

13
14
20
16

14
14
1.9
19

14
14
19
19

14
14
19
19

13
14
20
18

13
14
20
19

13
14
20
19

13
13

-- PAGE NO. 14

21

93

21

93.

21

93.

21

93

21.

93.

21.

93

21,

93,

21

93

L.

FX

.22

.73

bt

73

.22

73

.22

.73

22

73

22

« 73

22

73

.22

T

32

DIST LD

14

19

14

19

14

19

14

19

14

19

14

19

14

19

14

19

13
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Tuesday, May 13, 2008, 12:41 PM
SOTTOPASSO KM 261 + 981 -- PAGE NO. 15
MIN “T TS 0.21 19 -13.98 0.10 20
0.00 0.21 20 0.00 0.21 20 37T:hl1 .21 17
41 MAX 9.00 0.00 14 15.07 0.21 13
0.00 0.00 13 0.00 0.00 14 159.06 .00 13
MIN -27.47 0.21 21 -13.67 0.07 20
0.00 0.21 17 0.00 0.00 19 49.73 il 17
42 MAX 25.48 0.00 13 15.07 0.00 13
0.00 0.00 13 0.00 0.00 14 137.69 .00 13
MIN ~26.45 0.21 20 -12.54 0.02 20
0.00 0.21 17 0.00 0.00 19 48.61 21 LT
43 MAX 37.57 0.00 33 11.78 0.00 13
0.00 0.00 13 0.00 0.00 14 118.64 2L 15
MIN -36.56 0.21 20 -9.91 0.00 20
0.00 0.21 20 0.00 0.00 19 52.32 .00 17
44 MAX 42,25 0.00 13 6.30 0.00 13
0.00 0.00 13 0.00 0.00 11 130.70 J2 15
MIN ~-42.54 0.21 20 5.8 0.00 20
0.00 0.21 20 0.00 0.00 19 60.43 .00 17
45 MAX 42.39 0.00 13 7.22 0.21 14
0.00 0.00 11 0.00 0.00 10 130.70 .00 15
MIN -42.09 0.21 20 -6.11 0.21 19
0.00 0.21 16 0.00 0.21 21 5951 =2, 16
46 MAX 36.10 0.00 13 12.61 0.21 14
0.00 0.00 1T 0.00 0.00 10 118.64 .00 15
MIN -37.11 0.21 20 -10.74 0.21 19
0.00 0.21 o 0.00 0.21 21 51.47 .21 16
47 MAX 25.72 0.00 13 15.74 0.21 14
0.00 0.00 10 0.00 0.00 11 138.64 .21 14
MIN ~24.75 02 20 ~13.23 0.19 19
0.00 0.21 21 0.00 G.21 19 47.88 .00 l6
48 MAX 27.46 0.00 15 15.74 0.00 14
0.00 0.00 10 0.00 0.00 14 1.58.79 .21 14
MIN -9.96 0.21 19 -14.22 0.12 19
0.00 0.21 21 0.00 0.21 19 49.17 .00 16
49 MAX 38.50 0.00 14 14 .80 0.00 14
0.00 0.00 11 0.00 0.00 14 177.78 vk 14
MIN -11.43 0.21 19 -14.35 0.10 19
0.00 0.21 21 0.00 0,21 19 57.16 .00 16
50 MAX 76.29 0.00 13 15.88 0.00 13
0.00 0.00 14 0.00 0.00 13 257.89 .00 14
MIN ~23.49 0.19 20 -14.67 0.00 20
0.00 0.19 16 0.00 0.00 20 108.38 19 16
51 MAX 42.38 0.00 13 7.49 0.00 13
0.00 0.00 15 0.00 0.19 13 195.21 .19 13
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Tuesday, May 13,

2008, 12:41 PM

SOTTOPASSC KM

52

53

54

55

56

57

MIN

MIN

MIN

MIN

MIN

MIN

MIN

khkkkkkkkkk

S5

PRINT

~20 .
0.

58.
0.
-30.
0.

39.
0.
-36.
0.

21.
0.
~43,

35

-38

29.

-56,

22

SRl

END

OF FORCE ENVELOPE

261 + 981
65 0.19
00 0.19
12 0.00
00 0.00
17 0.19
0o 0.19
o6 0.00
00 0.00
85 b.19
00 0.19
79 0.00
00 0.00
53 QL9
.00 0.19
.71 0.00
.00 0.00
.81 0.19
.00 0.12
02 0.00
.00 0.00
98 0.1¢%
.00 0.1%9
@36 0.00
.00 0.00
14 0.19
.00 049

SUPPORT REA

20
16

13
14
20
19

13
14
20
s}

13
14
20
19

13
13
20
20

13
13
20
3%

13
10
20
17

-13.48
0.00

3.47
0.00
-10.83
0.00

0.28
0.00
<1137
0.00

7.74
0.00
=13.72
0.00

0.24
0.00
-11.33
0.00

3.08
0.00
-10.53
0.00

15.35
0.00
-14.07
0.00

FROM INTERNAL STORAGE ****k&kikx

o o oo o o o o o o o o [=J = B o B o [=1 = = B = | o

o o o o

.00
.00

.00
.00

00

.18

.19
.18
.19
ol

.19
.00
o9
.00

.00
19
.00
.19

~19
.19
.19
.00

.19
+19
.19
.00

20
20

13
10
20
21

14
14
19
19

14
13
19
20

i3
13
20
20

14
13
19
19

14
10
19
19

-- PAGE NO.

70.

237

95

216

83

195

70.

21s.

83

236.

96.

257.

108

72

.12

76

.35

L3

.58

51,

98

.42

75

04

52

.67

.00

.00

.18

.00

e

.00

SISk

.12

.00

.18

.00

w8

.00

16

17

14

16

14

16

14

16

13

17

13

17

13
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Tuesday, May 13,

2008, 12:41 PM

SOTTOPASSO KM 261 + 981

SUPPORT REACTIONS

JOINT LOAD

1 10
11
12
13
14
R
16
TT:
18
19
20
21

11
12;
13
14
15
16
17
18
19
20
21

FORCE-X

-89,
.34
.00
~1ll6.

116,
.00
.34
89.
.00
-116.
SIS
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

B89

-89

116

o

O 0O 0 0 C 000 C o oo

-UNIT EN METE

34

15
15

34

15

FORCE-Y

1284
198.
163.
172
262,
.46
128.
198.
163.
LT25
262,
.46
198.
128.
163.
262,
172.
217.
198,
128.
163.
262.
TT 2
217

217

217

91
7}
85
04
88

3L
79
85
04
88

79
91
85
88
04
46
79
91
85
88
04
46

STRUCTURE TYPE

FORCE-Z

0O 0 00000 C 0000000000000 Cco

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MOM-X

O C 0O C 0O 0000 C 0 00C 0000000 Coo0ooQ

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

-- PAGE NO.

= SPACE

MOM-Y

00O 00000 COC 0O 0000000000000

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

kKkKKKKKK*XKN%% END OF LATEST ANALYSIS RESULT *k%kkkkkkkkkhx

96. FINISH

MOM Z

0 0O C 0 0 000 O 00 O 00 0COoO000 o0 o oo

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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Tuesday, May 13, 2008, 12:41 PM

SOTTOPASSO KM 261 + 981 -- PAGE NO, 18

*kkkkkkkkx* END OF THE STAAD.Pro RUN **skkkkkkdk

*%%% DATE= MAY 13,2008 TIME= 12:35: 7 ***%%

KhkkhkAAhhhhhkhkhhrhkhkhhkdhdkkdkdhhakdrhrdhhrrdhkhhdhbaxhbhdbhhbrhkdddd

For questions on STAAD.Pro, please contact *
* Research Engineers Offices at the following locations *
* *
* Telephone Email *
*  TUSA: +1 (714)974-2500 support@reiusa.com *
* CANADA +1 (905)632-4771 detech@odandetech.com *
*  CANADA +1 (604)62% 6087 staade@dowco.com *
* UK +44(1454)207-000 support@reel.co.uk *
* FRANCE +33(0)1 64551084 support@reel.co.uk *
*  GERMANY +49/931/40468-71 info@reig.de x
*  NORWAY +47 €7 57 21 30 staad@edr.no *
* SINGAPORE +65 6225-6015/16 support@reiasia.net *
* INDIA +91(033)2357-3575 support@calcutta.reiusa.com *
* JAPAN +81(03)5952-6500 eng-eye@crc.co.jp *
*  CHINA +86(411)363-1983 support@reiasia.net *
* *
*  North America support@reiusa.com *
* Europe support@reel.co.uk *
*  Asia support@reiasia.net *
I E S F RS S A SR EE RS EE SR AR RS S SRR E SRR AR SRR R R R R EEEE SRS LSS RS E]
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B Job No Sheet No Rev
1
Software licensed 1o ITB Part
Job Title et
BY Date13-May-08  Chd
= File sottopasso al km 261 + 9| Date/Time 13.May-2008 12:35

1.30m

Print Time/Date: 13/05/2008 12:42

STAAD.Pro for Windows Release 2005

Print Run 1 of 1




Job No Sheel No Rev
1
Software licensed 1o ITB e
Job Title Ref
By Dateq 3-May-08 Chd
Client File sottopasso al km 261 + 9|PatelTime 13_May-2008 12:35

i Tom

746 38

a7 37
50 51

X

52

=)
o

23 24 25 26 e T

Print Time/Date; 13/05/2008 12:42 STAAD.Pro for Windows Release 2005 Print Run 1 of 1
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Scftware licensed to ITB Part
Jab Title Ref
By Date13.pm ay-OB Chd
Crient Fille sottopasso al km 261 + 9|Date/Time {3_\ay-2008 12:35
a5 44
46 43
L a2
4/3 41
\
‘a9 40
54 51
/53 56
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50 57
; Load 1.
T4 25 26 T 28 29 30 1 k&

Print Time/Dale: 13/05/2008 12:42 STAAD.Pro for Windows Release 2005 Print Run 1 of 1
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N

Software licensed to ITB Pact
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By Dale1 3-May-08 Chd

Client File sottopasso al km 261 + g|Date/Time {3.\May-2008 12:35

Load 1'1

Print Time/Dale: 13/05/2008 12:43 STAAD.Pro for Windows Release 2005 Primt Run 1 of 1



Job No Sheet No Rev
Software licensed to ITB Pan
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By Daleq 3-May~08 Chd
Gliert File sottopasso al km 261 + 9|Date/Time 13 May-2008 12:35
-80.000 kN/m™ ™77 7 7T TI80.000 kN/m
-80.000 kKN/m -80.000 kN/m
-80.000 KN/ e -80.089 kN/m
pet ,.“J_rzlé-”"‘"“"--*-uu 5 A
i B :LE.‘,_;.J = ..,“u“ 9
/7 -80.000 kN R, A -80.000 kN/m
/ A o ", Iy
/ W ty N
/ 2 H ’
V‘;:‘ Lty
-80.000 kN/m
<E ."1 "‘4 )‘:“n
= R
80,600 kN/m % 80,000 kN/m
r ‘u tTa
o4 80,060 kNim i -80.000 kN/m
& ; 3
s
A
{ .80.000 kNim -80.000 kN/m
il
R:
;‘r
toad 2%
b

STAAD.Pro for Windows Release 2005

Print Run 1 of 1

Print Time/Date: 13/05/2008 12:43
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50000 KNI .o
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Load 3

Print Time/Date: 13/05/2008 12:43 STAAD.Pro for Windows Release 2005 Prinl Run 1 of 1
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-50.000 kN/m

-50.000 kNim

-50.000 kN/m

-50.0C0 kN/m

-50.000 kN/m
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STAAD.Pro for Windows Release 2005
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¥

7
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-30.000 kNfm
-30.000 kN/m

,30;600 KN

. Pettaascf, !

iypnttdd frhand, gy,
p i iy

. ]

PEe
/30000 kNim”

g,
.

/30,600 kNim

+
I

4

7 -30.000 kNim
;

e
7
J

TR

A
i

-30.000 kN/m

:v'
7
T

A
4 -30.000 kN/m
i

7

f
4
T

¥
5
r
b

STAAD.Pro for Windows Release 2005

"-30.000 kN/m

-30.000 kN/m

-30.060 kN/m

-30.000 kN/m

[l -30.000 kN/m
Y 3
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‘tl Y
Vi
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5
L
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i
Load 5%
i
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Load 6%

Print Time/Date; 13/05/2008 12,43 STAAD.Pro for Windows Release 2005 Print Run 1 of 1
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Print Time/Date: 13/05/2008 12:43

STAAD.Pro for Windows Release 2005 Prinl Run 1 of 1
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- Relazione statica del ponticello al km 261+671

- Relazione statica del tombino al km 261+936

- Relazione statica delle paratie provvisionali in micropali e tiranti per la

realizzazione del ponte A22 sul canale diversivo “Fissero-Tartaro” e per le

opere minori limitrofe

- Relazione statica delle paratie provvisionali Jet per la realizzazione del

risanamento delle pile in alveo del ponte A22 sul canale diversivo “Fissero-

Tartaro”

- Relazione statica del muro andatore di sostegno presso il ponticello al km
261+671

- Relazione statica del muro andatore di monte presso la spalla Nord del

ponte A22 sul canale diversivo “Fissero-Tartaro”




Ponte A22 sul Mincio, sul canale Fissero Tartaro e opere minori Paratie micropali

Relazione statica delle paratie provvisionali in micropali e
tiranti per la realizzazione del ponte A22 sul fiume Mincio,
del ponte A22 sul canale Fissero - Tartaro e per le opere
minori limitrofe (2 tombini e 3 sottopassi).

1. Caratteristiche dei materiali

1. Calcestruzzo
C30/37
1.2. Acciaio per armatura lenta

Tipo FeB44K ad aderenza migliorata, controllato in stabilimento

1.3.
Fe 510B

Acciaio in profilati

2. Verifica della paratia

2.1, Carichi agenti e azioni interne micropali

Azioni massime sui pali (interasse 50cm):
Mmax = 100,00%0,5 =

Qmax = 130,00%0,5 =

Nmax = 222,00*0,5 =

50,00 KNm/palo
65,00 KN/palo
111,00 KN/palo

scelto: Micropali con lunghezza Ig = 12,00m con tubo d armatura 168/8.8mm in
Feb510B e diamtero foro ¢ = 250,0mm

Calcolo portanza micropali a flessione:

Mmax = 100,00%0,5 =

Nmax = 222,00%0,5 =

Wpl = (A/2)*2*ys = (43,99/2)*2*(2*r/n) = 235,4 cm®

50,00 KNm/palo
111,00 KN/palo

A N M Whpl sigma.x | sigmanm
[mm] [N] [Nmm] [mm?] [N/mm?] [N/mm?]
4399.01 111000.00 | 50000000.00 | 235400.00 237.64 245

Calcolo portanza micropali a taglio:

Qmax = 65,00 KN/palo

T =2*Q/A = 2*65000/4399 = 29,55 Mpa < 145,0 MPa

s s




Ponte A22 sul Mincio, sul canale Fissero Tartaro e opere minori Paratie micropali

Calcolo portanza geostatica micropali a compressione: (lunghezza minima builbo
lbutbo = 2,0m

Dalla relazione geotecnica si addotta un taglio limite gs = 300 kN/m?
Pmax = 111,00 KN

Ipalo Ibulbo d q Pamm Pmax
[m] [m] [m] [kN/m?] [kN] [kN]
12 2 0.25 300 271.0 111

Micropalo con diametro di perforazicne d = 250,0mm, Ig = 12,00m
Nota: la pressione di iniezione sara misurata in situ e saranno tarati i tagli limite per

aderenza. Inoltre il palo non potra essere giuntato!

2.2.  Trave di ripartizione in acciaio

Azioni massime sulla trave:

Trazione max tiranti:
Nmax = 215*2,80 =

Flessione e taglio massimo nelle travi di ripartizione:

600,00 KN/tirante

Mmax = 215,00*2,842/10 = 168,00 KNm
Qmax = 215,00*2,8%0,6 = 361,00 KN
Verifiéa a flessione e taglio

Scelto: 2 Trave IPE270 in Fe510

W =429,0 cm®

o = MW = 168,0*10%(2*429,0*10%)= 196,0 MPA < 2450 MPA

Aq = 17,10 cm?

T = Q/(2*Aq) = 361000,/(2*1710,0) = 106,0 MPA < 145,0 MPa

2.3. Dimensionamento dei tiranti:

Tensione di snervamento ft = 1570 N/mm?
Tensione di rottura fy = 1770 N/mm?
Sezione trefolo 0,6"; 139 mm?
Sigma amm.: 1098 N/mm?

Portata con 4 trefoli:



Ponte A22 sul Mincio, sul canale Fissero Tartaro e opere minori

Namm = 1098%4*139 = 610 kN > Nmax = 600,00 kN

Rilevamento della lunghezza del bulbo
Lb = Pe/(m*d*qsly) =

Forza permanente tirante: Pe =

Diametro bulbo: d =
Taglio limite: gs =
Fattore di sicurezza: y =

Lunghezza tiranti: Ltot = 15,0m

Paratie micropali

9,80m
600,00 kN
130 mm
300 kN/m?
2,0
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INDICE

- Relazione statica del ponticello al km 261+671

- Relazione statica del tombino al km 261+936

- Relazione statica delle paratie provvisionali in micropali e tiranti per la

realizzazione del ponte A22 sul canale diversivo “Fissero-Tartaro” e per le opere

minori limitrofe

- Relazione statica delle paratie provvisionali Jet per la realizzazione del

risanamento delle pile in alveo del ponte A22 sul canale diversivo “Fissero-

Tartaro”

- Relazione statica del muro andatore di sostegno presso il ponticello al km
261+671

- Relazione statica del muro andatore di monte presso la spalla Nord del

ponte A22 sul canale diversivo “Fissero-Tartaro”




Ponte A22 sul Mincio, sul canale Fissero Tartaro Paratie Jet per scavo pile in alveo

Relazione statica delle paratie provvisionali Jet per la
realizzazione del risanamento delle pile in alveo del ponte
A22 sul fiume Mincio e del ponte A22 sul canale Fissero —
Tartaro.

1. Caratteristiche dei materiali

120, Calcestruzzo
Terreno iniettato Rck10

1.2. Acciaio in profilati tubolari

Fe 510B

2. Verifica della paratia

2. Carichi agenti e azioni interne micropali

Azioni massime nella sezione id incastro a fondo scavo

Nota: la paratia presso la quota di fondo scavo & contrastata da tappo di fondo che

realizza una vincolazione rigida della paratia.

Mmax = 460,00 KNm/m
Qmax = 150,00 KN/m
Nmax = 1,80%25,0*6,0 = 270,00 KN/m

scelto: Micropali con lunghezza lg = 12,00m con tubo d’armatura 101/8,0mm in
Fe510B e diamtero foro ¢ = 250,0mm

Trazione massima nei pali ad interasse di 1,0m in senso trasversale e longitudinale
N = M/e = 460,0/1,0 = 460,0 KN

A =(101,0 - 8,0)*3,14*8,0 = 2336,0 mm?2

o = N/A = 460000,0/2336,0 = 197,0 Mpa < 245,0 MPA

T = Q/(h*b) = 0,150/(1,80*1,0) = 0,08 Mpa (valore sufficientemente basso)



Ponte A22 sul Mincio, sul canale Fissero Tartaro Paratie Jet per scavo pile in alveo

Pila esistente

Blocco in cemento
armato 1,80m/0,70m

12,0m

1,80m

Micropali ad interasse i = 1,0m
101,0/8,0mm in Fe 510B
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Sottopasso A22 al km 261 + 686 Seite 1

Muro di sostegno km 261 + 686 14.05.08, 19:17

Dr.Ing. Walter Weis walterwe Larix-4, Version 2.24

EINGABEDATEN BAUGRUNDMODELL

BODENSCHICHTGRENZEN $=30.00[°] y=20.00 [kN/m?] ¢=0.00 [kN/m?|

x [m] y [m] x [m] y [m] x [m] y [m]
1 0.00 0.00 2 2.29 3.80 3 10.44 3.80
TALSEITIGES TERRAIN
y [m] Horizontal
-3.00
Lasten Mstb. 1:149.3

p1

1}
S | S

|
| |
-30.0000 kN/m? p2=-30.00(|)0 kN/m2 =1.00
i
|
|
|

=30,00 ° =20,00 kN/m 3

y=-3.00 m
|
EINGABEDATEN LASTEN
FLACHENLAST BODEN
x4 [m] y1 [m] Xz [m] y2 [m] pq [kN/m? po [kKN/m? Richtung
2.29 3.80 10.12 3.80 -30.00 -30.00 Y
Lastfaktoren: A:1.00 ¢
GEFAHRDUNGSBILDER
A . Standard-Gefahrdungsbild

DARSTELLUNGSKONVENTIONEN FUR LASTFAKTOREN

Beispiel: A:1.50 yg/y, dabei bedeuten:

A . Gefahrdungsbild A gemdss obiger Liste

150 : Lastfaktor gem. Programmeinstellung (siehe Berechnungsoptionen)
1.50 : Lokal verénderter Lastfaktor

Ya . Leiteinwirkung

v . Begleiteinwirkung

Nr.:
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GRENZWEZRTE
y [m] Nd
(=)
0.00 0.00
=6.33 g = W
-0.67 ~17.50
-1.00 -26.25
«3 .31 ~34.45
~1.63 ~42.66
-1.94 -50.8¢6
-2.25 -59.06
-2.56 -67.27
-2.88 -75.47
=319 -83.67
=31.4510 =988
Fundament talseitig:
-4.50 -
Fundament bergseitig:
-4.50 -
y [m] Md
(=)
0.00 0.0000
-0.33 0.0000
-0.67 0.0000
-1.00 0.0000
=1 3% 0.0000
-1.63 0.0000
-1.94 0.0000
=220 0.0000
~2.56 0.0000
-2.88 0.0000
=319 0.0000
-3.50 0.0000
Fundament talseitig:
-4.50 0.0000
Fundament bergseitig:
-4,50 -404.5248
SICHERHEITEN:
Kippen = 3.20
Gleiten = 1.46
Grundbruch = 2.42

Verdrehung = 0.48

.00
.00

COO0O0CO0OCO0O0O0oC
o
o

[ kNm/m])
()

12.45

[kN/m]

232.

OO OO0 OO OCOO0COo

(+)
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Muro di sostegno km 261 + 686 14.05.08, 19:17
Dr.Ing. Walter Weis walterwe Larix-4, Version 2.24
Grenzwerte Fundameniresullate Mstb. 1:149.3

=30.00 ° =20.00 kN/m 3

Vd =0/232.70 kN/my=-3.00 m Vd =01/232.98 kN/m
d = 0/152.7204 kNm/m Md = -4.0E+002 / 0 kNm/m|
As lop=0/0.00 cm2/m s top = 0/ 12.45 cm2/m
As bot = 0/ 4.64 cm?/m As bot = 0/0.00 cm/m
Grenzwerle Sicherheiten Mstb. 1:149.3
=30.00 ° =20,00 kN/m 3
ippen = 3.20
Gleiten = 1.46
YGrundbruch = 2.42
NMerdrehung = 0.48

RESULTATE

Gefdhrdungsbild: Standard-Gefahrdungsbild

Nr.:
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MAUERDRUCKE
Wirkungspunkt
Y-Koord X-Kooxd
(m] (]
0.8514 0.5145
0.5167 0.6672
0.5167 0.6672
0.1820 0.8199
0.1820 0.8199
-0.1528 0.9727
-0.1528 0.9727
-0.4875 1.1254
-0.4875 1.1254
-0.8222 1.2781
-0.8222 1.2781
-1.1569 1.4309
=1+ 1569 1.4309
-1.4917 1.5836
-1.4917 1.5836
-1.8264 1.7363
-1.82¢64 1.7363
-2.1611 1.8891
-2.1611 1.8891
-2.4958 2.0418
-2.4958 2.0418
-2.8306 2.1945
-2.8306 2.1945
-3.1653 2.,3473
-3.1653 2.3473
-3.5000 2.5000
-3.5000 2.5000
-4.5000 2.5000
MAUERBEANSPRUCHNU
Wirkungspunkt
Y-Koord X-Koord
[m] [m]

FUNDAMENTBEANSPRU
- Fundamentfussbr

Talseite:
Bergseite:

[m] {m]

-4.5088 0.04

phi= 30.00 [°]

aktiver
hor

NG
Schn
Nd
[ kN /m]

|
o>
%]
WO WwrFEw-dUmwwmoo

CHUNG

eiten:
1.275 [m]
2.500 [m]

erh D/ erhdhter Erddruck

Erddruck Neigung
ver akt D hor
[kN/m?] [2] [~] [kN/m?]
29.1954 54.5268 1.0000 20.8042
29.1954 54.5268 1.0000 20.8042
38.2361 54.52868 1.0000 27.2465
38.2361 54.5268 1.0000 27.2465
42.7682 54.5268 1.0000 30.476l
42.768B2 54.5268 1.0000 30.4761
46.9381 54.5268 1.0000 33.4475
46.9381 54.5268 1.0000 33.4475
50.9074 54.5268 1.0000 36.2759
50.9074 54.5268 1.0000 36.2759
54.6520 54.5268 1.0000 38.9443
54.6520 54.5268 1.0000 38.9443
58.2781 54.5268 1.0000 41.5282
58.2781 54.5268 1.0000 41.5282
61.8004 54.5268 1.0000 44.0381
61.8004 54,5268 1.0000 44.0381
65.2459 54.5268 1.0000 46.4933
65.2459 54.5268 1.0000 46.4933
68.6305 54.5268 1.0000 48.9052
68.6305 54.5268 1.0000 48.9052
71.9672 54.5268 1.0000 51.2828
71.9672 54.5268 1.0000 51.282%
75.2184 54.5268 1.0000 53.5996
75.2184 54.5268 1.0000 53,5996
78.5299 54.5268 1.0000 55,9593
78.5299 54.5268 1.0000 55.9593
18.9068 20.0009 1.0000 51.9436
18.9068 20.0009 1.0000 51.9436
ittkrafte Bewehrung
vd Md Talseite Bergseite
[kN/m] [kNm/m] [cm? /m) [em? /m]
-33.3 12 .7 0.00 0.55
-49.5 26,1 0.00 102
-67.1 45.1 0.00 172
-86.2 T0.2 0.00 2.7
~1082:3 99.6 0.00 3,9%
-123.7 135,41 0.00 5:35
-146.3 177.0 0.00 7.18
-165.2 225.6 0.00 9.28
-190.0 281.3 0.00 11.74
-216.0 344 .4 0.00 14.55
=Z37,5 415.3 0.00 17.75
-265.6 494.2 0.00 21.37

- Mittlere Bodenkennwerte im Gleitsicherheitsnachweis

tikal
[kN/m] [kN/m]
52 =229.0 ~-580.2
= 0.00 [kN/m?]

- Lage und Grdsse der resultierenden Fundationskraft:
Y-Koord X-Kocord horizontal ver

ver

(Bemessungsniveau) :

C:\aprojekt\mincio\Verbau Mincio\Muro di sostegno km 261 + 686.L4M
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- Statischer Grundbruchnachweis nach Brinch Hansen

(Bemessungsniveau) :

Mittlere Bodenkennwerte u.Belastung Bruchlinie Reduz.
phi c gamma Ub.druck Linge Héhe Breite
[°1 [kN/m?] [kN/m3] [kN/m?] [m] [m] [m]

30.00 0.00 20.00 30.00 17.33 6.41 4.04

Tragfahigkeitsfaktoren:

Ne Ng Ng

Grundfaktor 30.140 18.084 18.401

Korrekturfaktoren:

Einbindetiefe 1.143 1.000 1.103
Lastneigung 0.295 0.199 0.333
Geldndeneigung 1.000 1.0060 1.000
Fundamentneigung 1.000 1.000 1.000
korrigierte Faktoren 10.153 2. B90 6.761

- Weitere Fundationsresultate: Talseite Bergseite

Bodenpressungen [kN/m?]: 167.44 91.88 keine klaffende Fuge

Setzungen [mm] -14.50 -12.33

Querkrafte vd [kN/m] 232.70 232.98

Momente Md {kNm/m] : 152712 -404.52

Bewehrung oben [cm?/m]: 0.00 12.45

Bewehrung unten [em?/m]: 4,64 0.00

Nachweis der Aussenmittigkeit der Last (DIN 1054):

Totale Fundationsbreite b = 4,475 [m]
Exzentrizitat der Result. bez. Fundationsmitte e = ~0.217 [m]
Ergebnis e <= b/6 -> keine klaffende Fuge
- Sicherheiten und Verdrehung:
Kippen Gleiten Grundbruch Winkelverdrehung (o/oo)
3.205 1.463 2.422 0.48
GRENZWETRTE
y [m] Nd [kN/m] vd [kN/m]
(=) (+) (-) (+)
0.00 0.00 0.00 -33.31 0.00
-0.33 -8.75 0.00 -46.50 0.00
-0.67 -17.50 0.00 -67.15 0.00
-1.00 -26.25 0.00 -86.17 0.00
-1.31 -34.45 0.00 ~102.33 0.00
~1.63 -42.66 0.00 -123.68 0.00
-1.94 -50.86 0.00 -146.29 0.00
~2.25 -59.06 0.00 -165.20 0.00
-2.56 -67.27 0.00 -190.00 0.00
-2.88 -75.47 0.00 -215.98 0.00
=3, 19 -83.67 0.00 -237.51 0.00
-3.50 -61.88 0.00 -265.60 0.00
Fundament talseitig:
-4.50 - - 0.00 232.70
Fundament bergseitig:
-4.50 - = 0.00 232,88
y [m] Md [ kNm/m] As2/m]lcm
(=) (+) (=3 (+)
0.00 0.0000 12.6730 0.00 0.55
-0:33 0.0000 26.0979 0.00 1..61
~0.67 0.0000 45.1132 0.00 1.72
-1.00 0.0000 70.1871 0.00 2.71
~1.31 0.0000 99,5937 0.00 3.91
-1.63 0.0000 135.0831 0.00 5:39
-1.94 0.0000 176.8530 0.00 7.18
-2.25 0.0000 225.5915 0.00 9.28

Nr..

C:\aprojektimincio\Verbau Mincio\Muro di sostegno km 261 + 686.L.4M
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y [m] Md
(=)
-2.56 0.0000
-2.88 0.0000
~3.,19 0.0000
=3 250 0.0000
Fundament talseitig:
-4.50 0.0000
Fundament bergseitig:
-4.50 -404.5248
SICHERHEITEN:
Kippen = 3.20
Gleiten = 1.46

Grundbruch = 2.42
Verdrehung = 0.48

[ kNm/m)

Nr.:
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Muro andatore spalla Nord di monte 12.05.08, 14:16
Dr.Ing. Walter Weis walterwe Larix-4, Version 2.24
Baugrundmodell Msib. 1:145.2

y=-6,50 m

EINGABEDATEN BAUGRUNDMODELL

BODENSCHICHTGRENZEN $=30.00 [] y=20.00 [kN/m?] ¢=0.00 [kN/m?|

x [m] y [m] x [m] y [m]
1 0.00 0.00 2 14.21 0.00
TALSEITIGES TERRAIN

y [m] Horizontal

-6.50

=30.00 ° =20.00 kN/m 3

Nr.:

C:\aprojektimincio\Werbau MincioWuro di sostegno Spalla Nord Fissero.L4M
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Lasten

T ]
| \ !
|

|
|

| i
p1=-30.0000 kN/m2 pz=-30.0000 kN/m2 =1.00

Msib. 1:1452

y=-6.50 m

EINGABEDATEN LASTEN

FLACHENLAST BODEN
x4 [m] y1 [m] Xz [m] y2 [m] pq [kN/m? p, [kN/m?]  Richtung
0.00 0.00 12.02 -0.06 -30.00 -30.00 Y
Lastfaktoren: A:1.00 v
GEFAHRDUNGSBILDER
A : Standard-Gefahrdungsbild

DARSTELLUNGSKONVENTIONEN FUR LASTFAKTOREN

Beispiel: A:1.50 yg/y, dabei bedeuten:

A . Gefahrdungshild A geméss obiger Liste

150 : Lastfaktor gem. Programmeinstellung (siehe Berechnungsoptionen)
1.50 . Lokal verdnderter Lastfaktor

Ya . Leiteinwirkung
W . Begleiteinwirkung
RESULTATE

Gefidhrdungsbild: Standard-Gefdhrdungsbild

MAUERDRUCKE
Wirkungspunkt aktiver Erddruck Neigung erh D/ erhBhter Erddruck
Y-Koord X-Koord hozr ver akt D hor ver
[m] [m] [kN/m?] [kN/m?] [2] [-] [kN/m?] [kN/m?]
0.0000 0000 14.8566 841e 14.4978 0000 14.8566 8416
-0.2500 Q000 14.8566 8416 14.4978 0000 14.8566 8416
-0.2500

=30.00 > =20.00 kN/m 2

Nr.:

C:\aprojeklimincio\Verbau Mincio\Muro di soslegno Spalla Nord Fissero,L4M
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phi= 30.00 [°] <c= 0.00 [kN/m?]

Wirkungspunkt aktiver Brddruck Neigung erh D/ erh&hter Erddruck
Y-Koord X-Koord hor ver akt D hor ver
[m] [m] [kN/m?] [kN/m2] (2] [-] [kN/m?] [kN/m?]
-0.7500 0.0000 13.3555 4.,8213 19.8494 1.0000 13.3555 4.8213
-1.0000 0.0000 13. 3555 4,8213 19.8494 1.0000 13.3555 4.8213
-1.0000 0.0000 14.6071 5.3168 20.0009 1.0000 14.6071 5.31e8
~-1.2372 0.0000 14.6071 5.3168 20.0009 1.0000 14.6071 5.3168
-1.2372 0.0000 15.9326 5.7993 20.0009 1.0000 15.9326 5.7993
-1.4743 0.0000 15.9326 5.7993 20.0009 1.0000 15.9326 5.7993
-1.4743 0.0000 17.2581 6.2817 20.0009 1.0000 172581 6.2817
Eo e I 0.0000 17.2581 6.2817 20.0009 1.0000 17.2581 6.2817
-1,7115% 0.0000 18.5836 6.7642 20.0009 1.0000 18.5836 6.7642
-1.9487 0.0000 18.5836 6.7642 20.0009 1.0000 18.5836 6.7642
-1.9487 0.0000 24.6890 41.0893 59.0000 1.0000 24.6890 41.0893
-2.5801 0.3500 24.6890 41.0893 59.0000 1.0000 24.6890 41.0893
-2.5801 0.3500 29,0608 48.3653 59.0000 1.0000 29.0608 48.3653
-3.2115 0.7000 29.0608 48.3653 59,0000 1.0000 29.0608 48.3653
-3.,2115 0.7000 33.34985 55.502% 59.0000 1.0000 33.3495 55.5029
~3.8429 1.0500 33.3495 55.502% 59.0000 1.0000 33.3495 55.5029
-3,8429 1.0500 37.6024 62.5808 59.0000 1.0000 37.6024 ©62.5808
-4.4743 1.4000 37.6024 62.5808 59.0000 1.0000 37.6024 62.5808
~-4.,4743 1.4000 41.8377 69.6297 59,0000 1.0000 41.8377 69.6297
-5.1057 1.,7500 41.8377 69.6297 59.0000 1.0000 41.8377 £9.6297
-5.1057 1.7500 46.0637 76.6629 59.0000 11,0000 46.0637 76.6628
-5.7372 2.1000 46,0637 76.6629 59.0000 1.0000 46.0637 76.6628
=B T3T2 2.1000 50,2841 83.6868 59.0000 1.0000 50.2841 83.6868
-6.3686 2.4500 50.2841 83.6868 59.0000 1.0000 50.2841 83.6868
-6.3686 2.4500 54.5036 90.7083 59.0000 1.0000 54.5036 90.7093
-7.0000 2.8000 54.5036 90.7093 59.0000 1.0000 54.5036 90.7093
-7.0000 2.8000 51.6744 18.8088 20.0002 1.0000 51.6744 18.8088
-8.5000 2.8000 51.6744 18.8088 20.000% 1.0000 51.6744 18.8088
MAUERBEANSPRUCHNUNG
Wirkungspunkt Schnittkrdfte Bewehrung
Y-Koord ¥-Koord Nd vd Md Talseite Bergseite
(m] (m] [kN/m] [kN/m] [kNm/m] [cm? /m] [cm? /m]
0.0000 -0.3500 -0.0 -0.0 0.0 0.00 0.00
-0.3333 -0.3500 -10.6 -7.2 0.6 0.00 0.00
-0.6667 -0.3500 -21.0 o 3.3 0.00 0.00
-1.0000 =-=0.3500 -32.2 -19.8 T8 0.00 0.00
-1.6667 -0.3500 ~55.5 =835.5 24.1 0.00 0.23
-2.3333 -0.3500 ~-75.8 -57.4 53.7 0.00 1..25
-3.0000 -0.3500 =93 .3 -83.3 100.9 0.00 313
-3.6667 -0.3500 -110.8 -119.5 167.9 0.00 5.90
-4,3333 -0.3500 -128.3 -154.4 25F...9 0.00 9.78
-5.0000 -0.3500 -145.8 -~-193.2 373.6 0.00 14.93
-5.6667 -0.3500 -163.3 -236.0 518.1 0.00 21.52
-6.3333 -0.3500 -180.8 -292.4 694.6 0.00 29.78
-7.0000 -0.3500 -198.3 -344.0 905.8 0.00 39.95
FUNDAMENTBEANSPRUCHUNG
- Fundamentfussbreiten:
Talseite: 1.500 [m]
Bergseite: 2.800 [m]
- Lage und Grdsse der resultierenden Fundationskraft:
Y-Koord X-Koord horizontal vertikal
[m] [m] [kN/m] [kN/m]
-8:5175 —=0.3335 -306.8 -838.2
- Mittlere Bodenkennwerte im Gleitsicherheitsnachweis (Bemessungsniveau):

Nr.:

C:\aprojektimincio\Werbau Mincio\Muro di sostegno Spalla Nord Fissero.L4M
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- Statischer Grundbruchnachweis nach Brinch Hansen {(Bemessungsniveau):

Mittlere Bodenkennwerte u.Belastung Bruchlinie Reduz.
phi c gamma Ub.druck Linge H&he Breite
[°] [kN/m?] [kN/m3] [kN/m? ] [m] [m] [m]

30.00 0.00 20.00 40.00 16.01 5.92 3.3

Tragfdhigkeitsfaktoren:

Nc Ng Ng

Grundfaktor 30.140 18.084 18.401

Korrekturfaktoren:

Einbindetiefe 1.187 1.000 1.142
Lastneigung 0.327 0.228 0.364
Gelandeneigung 1.000 1.000 1.000
Fundamentneigung 1.000 1.000 1.000
korrigierte Faktoren 11.814 4,116 7.650

- Weitere Fundationsresultate: Talseite Bergseite

Bodenpressungen [kN/m?] : 295.09 40.19 keine klaffende Fuge

Setzungen [mm] -23.46 -15,29

Querkrafte vd [ kN/m] 471.05 401.38

Momente Md [kNm/m] : 374,79 -701.35

Bewehrung ocben [ecm?/m] : 0.00 14.13

Bewehrung unten [cm?/m] : 7.49 0.00

- Nachweis der BAussenmittigkeit der Last (DIN 1054):

Totale Fundationsbreite : b = 5.000 [m]

Exzentrizitit der Result. bez. Fundationsmitte : e = -0.634 [m]

Ergebnis e <= b/6 -> keine klaffende Fuge

- Sicherheiten und Verdrehung:
Kippen Gleiten Grundbruch Winkelverdrehung (o/co)
2.555 1.577 2.047 1.63
GRENZWETRTE
v [m] Nd [kN/m] vd [kN/m]
(=) (+) (-} (+)
0.00 0.00 0.00 0.00 0.00
=033 -10.64 0.00 -7.24 0.00
-0.67 -21.03 0.00 -12.74 0.00
-1.00 -32.24 0.00 -19,75 0.00
-1.67 -55.48 0.00 35583 0.00
~-2.33 -75.83 0.00 -57.40 0.00
-3.00 -93.33 0.00 -83.27 0.00
-3.67 -110.83 0.00 <119.55 0.00
—=+4...33 -128.33 0.00 -154.35 0.00
-5.00 -145.83 0.00 -193.18 0.00
-5.67 -163.33 0.00 -236.00 0.00
-6.33 -180.83 0.00 -292.36 .00
-7.00 -198.33 0.00 -343.98 0.00
Fundament talseitig:
-8.50 - = 0.00 471.05
Fundament bergseitig:
~8.50 - - 0.00 401.38
y [m] Md [ KNm/m] As [cm2/m]
(=) (+) (=) (+)
0.00 0.0000 0.0000 0.00 0.00
=33 0.0000 0.5552 0.00 0.00
-0.67 0.0000 3.2724 0.00 0.00
-1.00 0.0000 7.8876 0.00 0.00
~1.67 0.0000 24,1359 0.00 0.23
-2.33 0.0000 53.6828 0.00 1.25
-3.00 0.0000 100.8640 0.00 3.11
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Dr.Ing. Walter Weis walterwe Larix-4, Version 2.24
y [m] Md [ kNm/m] As [@nim]
(=) (+) (=) (+)
-3.67 0.0000 167.8964 0.00 550
-4.33 0.0000 257.8670 0.00 9.78
-5.00 0.0000 373.6211 0.00 14.93
-5.67 0.0000 518.1139 0.00 21 .52
-6.33 0.0000 694.5603 0.00 29.78
-7.00 0.0000 905.7616 0.00 39.95
Fundament talseitig:
-8.50 0.0000 374.7947 0.00 7.49
Fundament bergseitig:
-8.50 -701.3482 0.0000 14.13 0.00
SICHERHEITEN:
Kippen = 2.56
Gleiten = 1.58
Grundbruch = 2.05
Verdrehung = 1.63
Grenzwerte Sicherheilen Mstb. 1:145.2
1=-30.0000 kN/m2 pz=-30.0000 kN/m2 =1.00

Kippen = 2.56
Gleiten = 1.58
Grundbruch = 2.05

Verdrehung = 1.63

=30.00 ° =20,00 kN/m 3
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